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This Amendment is being issued to provide: 

 RFP PART 4, SECTION G20 Site Improvements and SECTION G30, Site Civil/Mechanical Utilities by Attachment 
 
 
End of Amendment 
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CONTINUATION SHEET FOR AMENDMENT 0004 
 
Change Change Format 

Add PART 4, G20 Site 
Improvements 
 

PART 4 – PERFORMANCE TECHNICAL SPECIFICATIONS 
ADD G20 SITE IMPROVEMENTS attached to this amendment. 

Add PART 4, G30 Site 
Civil/Mechanical 
Utilities 

PART 4 – PERFORMANCE TECHNICAL SPECIFICATIONS 
ADD G30 SITE CIVIL/MECHANICAL UTILITIES attached to 
this amendment. 

 
 

---- END OF AMENDMENT ---- 
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SECTION G20 
 

SITE IMPROVEMENTS 
06/13 

G20 GENERAL  
 

RFP Part 3 including the Engineering System Require ments (ESR) provide project 
specific requirements.  The RFP Part 4, Performance  Technical Sections (PTS) 
provide generalized technical requirements that app ly to multiple facility types 
and include more requirements than are applicable t o any one project. Therefore, 
only the RFP Part 4 requirements that apply to the project and further define the 
RFP Part 3 project specific requirements are requir ed. 

   G20 1.1 DESIGN GUIDANCE  
 

Industry standards, codes, and Government standards  referenced in the 
section text that are not found in the Unified Mast er Reference List (UMRL) 
in the Construction Criteria Base (CCB) at the Whol e Building Design Guide 
Website, are listed below for basic designation ide ntification.  Comply with 
the required and advisory portions of the current e dition of the referenced 
standard at the time of contract award. 

   G20 1.1.1 Industry Standards and Codes  
 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

AMERICAN SOD PRODUCERS ASSOCIATION (ASPA) 

NATIONAL FEDERATION OF STATE HIGH SCHOOL ASSOCIATIONS (NF) 

U.S CONSUMER PRODUCT SAFETY COMMISSION, PUBLICATION NO. 325 

Refer to UMRL for reference designation identificat ion. 

   G20 1.1.2 Government Standards  
 

U.S. GENERAL SERVICES ADMINISTRATION (GSA) 

FS RR-F-191 
 

Fencing and Wire and Post Metal (and 
Gates, Chain-link Fence Fabric, and 
Accessories) 
 

 

 

  

  
 

  
 

 

 

  

  
 

  
 

 

 

 
 

P-334 LOGSU TWO Operations Facility
Joint Expeditionary Base Little Creek, Virginia

eProjects Work Order Number: 1298159
 



 
 

PART 4 - SECTION G20 - Page 2 

UNIFIED FACILITIES CRITERIA (UFC) 

UFC 1-200-01 
 

General Building Requirements(A 
reference in this PTS section to UFC 
1-200- 01 requires compliance with the 
Tri- Service Core UFCs that are listed 
in UFGS Section 01 33 10.05 20, which 
includes the following significant 
UFC(s):UFC 3-201-01, Civil 
Engineering; UFC 3-201- 02, Landscape 
Architecture; UFC 3-220-01N, 
Geotechnical Engineering)) 
 

UFC 3-250-01FA 
 

Pavement Design for Roads, Streets, 
Walks, and Open Storage Areas 
 

UFC 3-270-01 
 

Asphalt Maintenance and Repair 
 

UFC 3-270-02 
 

Asphalt Crack Repair 
 

UFC 3-270-03 
 

Concrete Crack and Partial Depth Spall 
Repair 
 

UFC 3-270-04 
 

Concrete Crack Repair 
 

UFC 3-800-10N   
 

Environmental Engineering for 
Facility Construction  
 

UFC 4-022-02 
 

Selection and Application of Vehicle 
Barriers 
 

 

 

   G20 1.2 QUALITY ASSURANCE  
 

   G20 1.2.1 Qualifications of Tree Location Contractor  
 

Contractor is required to be a professional tree mo ving company holding 
landscape contractor's license in the state where t he work is to be 
performed and have a minimum ten years of tree relo cation experience.  
Contractor must be a Certified Arborist certified b y the International 
Society of Arboriculture.  Arborist shall oversee a ll tree moving 
operations during construction. 

   G20 1.2.2 Qualifications of New Landscape Contractor  
 

Construction company must hold a landscape contract or's license in the 
state where the work is to be performed and have a minimum five years 
of landscape construction experience. 

   G20 1.3 PERFORMANCE VERIFICATION AND ACCEPTANCE TESTING  
 

Compliance with the requirements will be determined  by a review of the design 
and construction submittals and by field inspection .  See Section 01 33 10.05 
20, Design Submittal Procedures, and Section 01 33 00.05 20, Construction 
Submittal Procedures, for additional requirements. 

Verify satisfactory performance via Performance Ver ification, as detailed 
in this section of the RFP.  Verify satisfactory pe rformance also via testing 
as detailed in the paragraph, Field Quality Control , in applicable UFGS 
Specification Sections utilized. 
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   G20 1.3.1 Subgrade Preparation Performance Verification  
 

Perform subgrade preparation in accordance with PTS  Section G10.  If 
required by the Designer of Record, perform proof r olling.  Perform 
proof rolling in the presence of the Contracting Of ficer.  Rutting or 
pumping of material is required to be undercut as d irected by the 
Contracting Officer and replaced with satisfactory soil materials as 
defined in Section G10, Site Preparation. 

   G20 1.3.2 Base Course Performance Verification  
 

   G20 1.3.2.1 Aggregate Base Course  
 

a. a.    Sampling:  ASTM D75/D75M.b.    Gradation:  ASTM 
C136.c.    Thickness:  Confirm in-place compacted 
thickness.  Acceptable tolerances are plus or minus  0.5 
inches (13 mm).  One test for every 500 square yard s (418 
square meters); minimum 2 tests.d.    Density:  AST M 
D1556 or ASTM D6938.  One field test for every 1000  square 
yards (836 square meters); minimum 2 tests.  ASTM D 1557, 
Method A, B or C; one laboratory test for the proje ct.e.    
Visual:  Surface must be smooth with no ruts. 

 

   G20 1.3.2.2 Other Types of Base Courses  
 

For other types of base courses, provide field test ing in 
accordance with the SHS. 

   G20 1.3.3 Bituminous Concrete Pavement Performance Verification  
 

   a.    Visual:  Finished surface must be uniform in texture and 
appearance and free of cracks and creases. 

   b.    Sampling:  ASTM D979. 

   c.    Job Mix:  Determine gradation and bitumen content.  One 
sample for every 400 tons (362,500 kilograms); mini mum 1 test. 

   d.    Thickness:  ASTM D3549.  Confirm in-place compacted 
thickness.  Acceptable tolerances are plus or minus  0.5 inches (13 mm) 
for bituminous base course and plus or minus 0.25 i nches (6 mm) for 
bituminous surface course.  One test for every 500 square yards (418 
square meters); minimum 2 tests. 

   e.    Surface Smoothness:  Test surface smoothne ss by using a 10 
foot (3 meter) straightedge in transverse and longi tudinal directions 
to pavement.  Acceptable tolerances are plus or min us 0.25 inches (6 
mm) for bituminous base and surface courses. 

   f.    Density: Conduct field density of in-place  compacted 
pavement in accordance with ASTM D2950 and correlat ed with ASTM D1188 
or ASTM D2726.  One field test for every 1000 squar e yards (836 square 
meters); minimum 2 tests.  One laboratory test for the project. 

   G20 1.3.4 Portland Cement Concrete Pavement Performance Verification  
 

a.    Visual:  Finished surface must be uniform in texture and 
appearance and free of cracks. 

b.    Sampling:  ASTM C31/C31M. 
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c.    Thickness:  Acceptable tolerances are plus or  minus 0.5 inches 
(13 mm). One test for every 500 square feet (418 sq uare meters); minimum 
2 tests. 

d.    Surface Smoothness:  Test surface smoothness by using a 10 foot 
(3 meter) straightedge in transverse and longitudin al directions to 
pavement.  The finished surfaces of the pavements m ust have no abrupt 
change of 0.12 inch (3 mm) or more. 

e.    Strength:  Samples for strength tests of each  mix design of 
concrete placed each day are required to be taken n ot less than once 
a day, nor less than once for each 100 cubic yards (120 cubic meters) 
of concrete, nor less than once for each 5000 squar e feet (500 square 
meters).  
 
1)  Compressive Strength:  ASTM C39/C39M.  Make fiv e test cylinders 
for each set of tests.  Test two cylinders at 7 day s, two cylinders 
at 28 days, and hold one cylinder in reserve.  Dete rmine each strength 
test result by the average of two cylinders from th e same concrete 
sample tested at 28 days.  If the average of any th ree consecutive 
strength test results is less than f'c or if any st rength test result 
falls below f'c by more than 500 psi, take a minimu m of three ASTM 
C42/C42M core samples from the in-place work repres ented by the low 
test cylinder results and test.  Consider the concr ete represented by 
core test structurally adequate if the average of t hree cores is equal 
to at least 85 percent of f'c and if no single core  is less than 75 
percent of f'c.  Retest locations represented by er ratic core 
strengths.  
 
2)  Flexural Strength:  ASTM C78/C78M.  Make four t est specimens for 
each set of tests.  Test two specimens at 28 days, and the other two 
at 90 days.  Concrete strength will be considered s atisfactory when 
the minimum of the 90-day test results equals or ex ceeds the specified 
90-day flexural strength, and no individual strengt h test is less than 
the design strength.  If the ratio of the 28-day st rength test to the 
specified 90-day strength is less than 65 percent, make necessary 
adjustments for conformance. 

f.    Remove concrete not meeting strength criteria  and provide new 
acceptable concrete at no expense to the government .  Repair core 
holes with nonshrink grout.  Match color and finish  of adjacent 
concrete. 

   G20 1.3.5 Concrete Joint Performance Verification  
 

Install a test section of 500 linear feet (150 m) a t start of sealing 
operation for each type sealant to be used.  Obtain  approval of test 
section by Contracting Officer prior to installing additional joint 
seal.  Reject joint sealer that fails to cure prope rly, or fails to 
bond to joint walls, or reverts to uncured state or  fails in cohesion, 
or shows excessive air voids, blisters, or has surf ace defects, swells, 
or other deficiencies, or is not recessed within in dicated tolerances.  
Remove rejected sealer and reclean and reseal joint s. 

   G20 1.3.6 Topsoil Performance Verification  
 

Prior to planting design, provide a commercial soil  analysis.  Amend 
planting areas based on the soil test's interpretat ion, amendment 
type, and quantity recommendations (including soil nutrients and 
texture, with percentages shown).  Use additional t opsoil only in 
areas where soil analysis shows that the existing s oil is inadequate 
for growth of plant materials. 

P-334 LOGSU TWO Operations Facility
Joint Expeditionary Base Little Creek, Virginia

eProjects Work Order Number: 1298159
 



 
 

PART 4 - SECTION G20 - Page 5 

   G20 1.3.7 Final Inspection for Planting and Irrigation  
 

Request the final inspection in writing  at least 1 0 days prior to the 
last day of the planting and irrigation Establishme nt Period.  The 
Landscape Contractor must attend the inspection wit h the Contracting 
Officer and document the inspection.  The Landscape  
Architect-of-Record must also attend the inspection  and provide the 
Contracting Officer with a letter certifying that t he planting and 
irrigation is installed per the plans and irrigatio n coverage is 
correct and appropriate for optimum plant survival.   At the end of the 
Establishment Period, remove all stakes and guy cab les. 

   G20 1.3.8 Landscape and Irrigation Establishment Period and Guarantee  
 

Guarantee all transplanted trees, newly planted veg etation and 
irrigation systems for a period of one year after t he Contracting 
Officer's final acceptance.  This acceptance, and t he submittal of 
irrigation as-builts and controller charts, begins the Establishment 
Period.  Replace all trees, shrubs, and ground cove rs that die or have 
20 percent or more of their crowns that die during planting operations 
or the guarantee period with healthy plants of the same species or 
variety during the appropriate planting season. The  Landscape 
Architect-of-Record must, along with the Contractin g Officer, attend, 
approve and document the start of the Establishment  Period and document 
quarterly and final inspections.  The Landscape Arc hitect of Record 
must document quarterly and final inspections by su bmitting written 
reports with photographs to the Contracting Officer .  During this 
period, perform tasks including, but not limited to : watering, mowing, 
overseeding, fertilizing, mulching, pruning, weedin g, eradicating 
pests (rodents, rabbits, insects, mammals and fungu s), restaking, 
adjusting guy wires, adjusting irrigation systems, maintaining 
erosion control materials, removing dead or broken branches by pruning 
in accordance with ANSI A300 Part 1, maintaining ed ging of planter 
beds, checking for girdling of trees, removal of tr ash and debris, and 
replenishing mulch to assure all plant material is in a healthy and 
thriving condition or replace plant material at Con tractor's expense.  
Reseed broadcast seeded or hydro-seeded areas that do not achieve the 
95-percent coverage by the end of the Establishment  Period by the same 
method and maintain an additional 120 days to ensur e coverage 
requirements are met.  Maintain turf in a manner th at promotes proper 
health, growth, rich natural green color, and a nea t, uniform, 
manicured appearance, free of bare areas, ruts, hol es, weeds, pests, 
dead vegetation, debris, and unwanted vegetation th at present an 
unsightly appearance.  Mow weekly during the growin g season and remove 
excess clippings. 

   G20 1.4 DESIGN SUBMITTALS  
 

Design Submittals must be in accordance with UFC 1- 200-01, General Building 
Requirements, UFGS section 01 33 10.05 20, Design Submittal Procedures, UFC 
1-300-09N, Design Procedures, and UFC 3-201-01, Civil Engineering. 

In addition, UFGS sections listed below or in the b ody of the PTS text are 
to be used by the Designer of Record (DOR) as a par t of the design submittal. 
If the UFGS products or systems are applicable to t he project, the DOR is 
required to edit these referenced UFGS sections and  submit them as a part 
of the design submittal specification.  Edit the sp ecification sections in 
accordance with the limitations stated in PTS secti on Z10, General 
Performance Technical Specifications. 

32 11 16.13, Sand-Clay [Base] [Subbase] Course 

32 11 16.16, [Base Course for Rigid] [and Subbase Course for Flexible] Paving 
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32 11 24, G raded Crushed Aggregate Base Course for Flexible Pavement 

32 11 26.16, Bituminous Concrete Base Course 

32 11 33, Cement Stabilized [Base] [Subbase] Course at Airfields and Roads 

32 11 36.13, Lean Concrete Base Course 

32 12 17, Hot Mix Bituminous Pavement 

32 13 13.16, Portland Cement Concrete Pavement for Roads and Site Facilities 
 
 

32 13 43, Pervious Concrete Paving 

32 16 15, Concrete Block Pavements 

   G20 1.5 CONSTRUCTION SUBMITTALS  
 

Submit a transplanting plan for all projects which include transplanting 
trees.  Submit the plan showing existing and propos ed locations of 
transplanted trees.  Include in the plan delineate methods and times for root 
pruning, digging, balling, removing, storing, trans porting, planting, 
watering, and maintenance to ensure survivability.  Include also in the plan 
equipment, anti-desiccant, and pesticides to be use d.  Provide a listing of 
the plant material to be transplanted by common nam e and botanical name as 
listed under "Nomenclature" in ANSI Z60.1; classifi cation; caliper; and 
height. 

   G20 1.5.1 Transplanting Plan  
 

Submit a transplanting plan for all projects which include 
transplanting trees.  Submit the plan showing exist ing and proposed 
locations of transplanted trees.  Include in the pl an delineate 
methods and times for root pruning, digging, ballin g, removing, 
storing, transporting, planting, watering, and main tenance to ensure 
survivability.  Include also in the plan equipment,  anti-desiccant, 
and pesticides to be used.  Provide a listing of th e plant material 
to be transplanted by common name and botanical nam e as listed under 
"Nomenclature" in ANSI Z60.1; classification; calip er; and height. 

   G20 1.5.2 As-Builts  
 

Submit a complete set of irrigation as-builts to th e Contracting 
Officer, to include the recording of measurements o nto a record set 
of full-size project irrigation plans.  Indicate me asurements for 
locating water meters, pressure supply lines at 100  foot (30 m) 
intervals, backflow prevention devices, rain/freeze  sensors, valves 
(including quick couplers and hose bibbs), controll ers (and control 
wire, if routed separately from pressure supply lin e); all dimensioned 
from two permanent points of reference, such as bui lding corners, 
sidewalks, and other permanent features. 

   G20 1.6 ANTITERRORISM (AT) STANDARDS  
 

INCORPORATE THE MINIMUM AT STANDARDS INDICATED IN U FC 4-010-01, DOD MINIMUM 
ANTITERRORISM STANDARD FOR BUILDINGS. 

   G20 1.7 PROJECT LIMITATIONS  
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Prior to the start of design, determine the exact l imit-of-work line for the 
project periphery, considering items such as, but n ot limited to, utility 
work, landscape areas, and laydown areas.  See PTS G2050 for limits of 
landscape areas. 

G2010 ROADWAYS  
 

   G2010 1.1 PAVEMENT DESIGN  
 

Provide geometric and pavement design, including mi nimum pavement sections, 
in accordance with UFC 3-201-01, Civil Engineering, and the State Department 
of Transportation.  Provide pavement calculations i n accordance with UFC 
1-300-09N, Design Procedures.  Provide any required additional pavement 
design to provide a complete and useable facility. 

For pavements subject to aircraft traffic or aircra ft ground support 
equipment traffic consult Government Civil Reviewer  for design criteria and 
requirements.  State Department of Transportation s tandards are not 
acceptable for airfield pavements. 

   G2010 1.2 PAVEMENT AESTHETICS  
 

Provide surfaces consistent in color and finish. 

   G2010 1.3 LANDSCAPING  
 

Include adequate space for trees and other landscap e material in the design 
for streets, roads, and parking lots in accordance with PTS G2050. 

   G2010 1.4 TRAFFIC CONTROL DEVICES  
 

Provide and install new traffic control devices (i. e., signs and markings) 
in accordance with the United States Department of Transportation Federal 
Highway Administration's Manual on Uniform Traffic Control Devices and their 
standard, "Rigid Sign Supports".  Also provide new traffic control devices 
along/in the existing streets adjacent to the proje ct site as necessary to 
provide complete traffic control to the new facilit ies. 

   G2010 1.5 EXISTING UTILITY STRUCTURES  
 

Adjust existing utility structures to meet the new finished pavement grades 
as required. 

G201001 BASES & SUBBASES  
 

Prepare subgrade in accordance with Section G10, Site Preparation.   Geotextiles 
may be used for separation or reinforcement in acco rdance with manufacturer's 
instructions. Provide base course under paved areas  in accordance with the State 
Highway specifications (SHS) in the state where the  project is located. 

Place base course in accordance with the SHS for th at particular base course and 
in layers of equal thickness with no compacted laye r more than 6 inches (150 mm) 
thick.  Compact base course at optimum moisture con tent to 100 percent ASTM D 1557 
maximum dry density. 

Where SHS are not available or applicable, the Desi gner of Record must utilize the 
applicable UFGS Specification Sections referenced u nder paragraph 1.1.2 entitled 
"Government Standards" for the project specificatio n.  Submit these 
specifications in edited form as a part of the desi gn submittal for the project. 

G201002 CURBS & GUTTERS  
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Provide concrete curbs and gutters in accordance wi th the SHS and standards or as 
specified in UFC 3-201-01, Civil Engineering, which ever is more stringent.  Where 
the SHS do not include concrete materials for curbs  and gutters, provide concrete 
in accordance with the applicable standard mix of t he SHS for a minimum compressive 
strength at 28 days of 3500 psi (25 MPa) concrete. 

G201003 PAVED SURFACES  
 

Where SHS are not available or applicable, the Desi gner of Record must utilize the 
applicable UFGS Specification Sections referenced u nder paragraph 1.1.2 entitled 
"Government Standards" for the project specificatio n.  Submit these 
specifications in edited form as a part of the desi gn submittal for the project. 

   G201003 1.1 PAVEMENT MIX  
 

   G201003 1.1.1 Bituminous Concrete Pavement  
 

Provide bituminous concrete pavement in accordance with the applicable 
standard mix of the SHS based on the pavement desig n and vehicle loading 
indicated in this RFP. 

   G201003 1.1.1.1 Bituminous Concrete Placement  
 

Provide bituminous concrete placement, including mi nimum 
temperature during placement, joints, and maximum l ift 
thickness in accordance with the SHS.  Compact bitu minous 
concrete in accordance with the SHS, modified to 96  percent of 
maximum laboratory density. 

   G201003 1.1.2 Portland Cement Concrete Pavement  
 

If reinforced, the welded wire fabric shall conform  to ASTM A 185.  Bar 
reinforcement shall conform to ASTM A 615/A 615M, G rade 400 (Grade 60). 

Provide concrete in accordance with the applicable standard mix of the 
SHS for the design strength plus any allowable devi ations. 

   G201003 1.1.3 Portland Cement Concrete Pavement  
 

If reinforced, provide the welded wire fabric in co nformance to ASTM 
A185.  Provide bar reinforcement in conformance to ASTM A615/A615M, 
Grade 400 (Grade 60). 

Provide concrete in accordance with the applicable standard mix of the 
SHS for the design strength required by UFC 3-201-0 1, Civil 
Engineering, plus any allowable deviations.  Provide a minimum  
compressive strength at 28 days of 3500 psi (25 MPa ) concrete. 

If required for applicable LEED credit, provide Por tland cement 
concrete pavement with a Solar Reflectance Index (S RI) greater than 
or equal to 29. 

   G201003 1.2 JOINTS FOR PORTLAND CEMENT CONCRETE PAVEMENT  
 

Provide joints in accordance with SHS and the appli cable portions of UFC 
3-250-01FA, Pavement Design for Roads, Streets, Walks, and Open Storage 
Areas. Install joints in a manner and at such time to pr event random or 
uncontrolled cracking.  Joints must form a regular rectangular pattern.  
Wherever curved pavement edges occur, make joints t o intersect tangents to 
curve at right angles. 
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   G201003 1.2.1 Expansion Joints  
 

Provide thickened edge expansion joints at the inte rsection of two 
rigid pavements.  Use preformed joint filler, ASTM D1751.  Filler 
must be compatible with joint sealer material. Secu rely hold preformed 
joint filler in position during concreting operatio ns. 

   G201003 1.2.2 Isolation Joints  
 

Provide thickened edge isolation joints by placing a 1/2-inch (12 mm) 
preformed joint filler (ASTM D 1751) around each st ructure that extends 
into or through the pavement before concrete is pla ced at that 
location. 

   G201003 1.2.3 Contraction Joints  
 

Saw joint lines within specified tolerance, straigh t, and extend for 
width of transverse joint, and for entire length of  longitudinal joint. 

   G201003 1.2.4 Construction Joints  
 

If an emergency stop occurs remove the concrete bac k to location of 
transverse joint and install a construction joint. 

   G201003 1.2.5 Joint Sealants  
 

ASTM D5893/D5893M; Provide single component cold-ap plied silicone.  
Silicone sealant must be self-leveling and non-acid  curing. 

   G201003 1.2.6 Preformed Compression Seals  
 

Use performed compression seals in areas where sili cone joint sealant 
does not perform, such as areas subject to water in undation, blasts, 
or constant/repeated fuel spillage. 

ASTM D 2628.  ASTM D 2835, for lubricant. 

   G201003 1.3 PRIME COAT  
 

Use prime coat in accordance with the SHS.  Prime c oat must be emulsified 
asphalt materials. 

   G201003 1.4 TACK COAT  
 

Tack coat is required for bituminous pavement overl ays and on vertical cut 
faces of pavement patches.  Provide tack coat in ac cordance with the SHS. 

   G201003 1.5 PAVEMENT PATCHES  
 

Provide pavement patches for existing pavements whe re required for 
installation of utility trenches.  Sawcut 12 inches  beyond edge of trench. 
Provide thicknesses of pavement materials equal to or greater than the 
existing pavement section. 

For spalls or repairs of existing concrete pavement , perform repairs in 
conformance with UFC 3-270-03, Concrete Crack and Partial Depth Spall Repair, 
and UFC 3-270-04, Concrete Repair.  Spall repair materials must be either 
Rapid Setting Cementitious Concrete (RSCC), epoxy c oncrete, or 
polymer-modified Portland Cement (non-sag mortar) p roducts specially 
formulated for spall repairs, with a proven record (in service at least three 
years) of satisfactory use under loading and enviro nmental conditions 
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similar to those at the location of intended use.  Provide a manufacturer's 
data sheet and certificate supporting the satisfact ory use to the Contracting 
Officer with the design.  A product manufacturer's representative is 
required to be present during the initial two days of product application 
to verify that manufacturer's instructions for use are adhered to.  Give the 
Contracting Officer 7 days notice prior to the init ial application in order 
to be present. 

G201004 MARKING & SIGNAGE  
 

   G201004 1.1 MARKING  
 

Provide pavement markings in accordance with the SH S.  Design materials for 
life expectancy of at least 3 years under an averag e daily traffic count per 
lane of approximately 9000 vehicles.  Water based p aints must have 
durability rating of at least 4 when determined in the wheel path area. 

Provide a half-rate initial marking application on bituminous pavements.  
Provide the remaining application at the end of the  normal curing period. 

   G201004 1.2 SIGNAGE  
 

Provide signage in accordance with the MUTCD. 

G201005 GUARDRAILS & BARRIERS  
 

   G201005 1.1 GUARDRAILS  
 

Provide guard (guide) rails in accordance with the SHS. Where the SHS do not 
include materials for guardrails, provide guardrail s in accordance with the 
applicable portions of the AASHTO Roadside Design Guide. 

   G201005 1.2 BOLLARDS  
 

For bollards to prevent damage, provide minimum 4 f eet height, 4 inch diameter 
steel pipe filled with concrete, painted, and embed ded in a portland cement 
concrete foundation.  

For bollards located at building entries or other h igh-visibility areas 
provide decorative bollards matching the design of the facility or consistent 
with the Base Exterior Architecture Plan (BEAP) and  the Installation 
Appearance Plan. 

Bollards for security are specified in Section G204 004, "Security 
Structures". 

G201006 RESURFACING  
 

Adjust rims of existing utility structures to match  proposed grades after 
resurfacing. 

   G201006 1.1 SLURRY SEAL  
 

ASTM D 3910 and in accordance with the SHS. 

   G201006 1.2 BITUMINOUS CONCRETE OVERLAY  
 

Remove old pavement by cold milling to depths requi red to provide new surface 
and leave underlying materials intact.  Clean the p avement of excessive 
dirt, clay or other foreign matter with power broom s and hand brooms 
immediately prior to the milling operation. 
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Repair or replace damaged utility structures, valve  boxes, or pavement that 
is torn, cracked, gouged, rutted, broken or undercu t at no addition expense 
to the government. 

Provide bituminous concrete overlay produced from h ot or cold recycling of 
the milled material or from virgin materials in acc ordance with the 
applicable provisions of UFC 3-201-01, Civil Engineering, and the standard 
mix of the SHS based on the pavement design and veh icle loading as indicated 
in this RFP. 

   G201006 1.3 CRACK SEALING  
 

Use fiber reinforced crack sealer for sealing crack s in asphalt pavement 
after milling and prior to resurfacing.  Provide cr ack sealing conforming 
to the following requirements in UFC 3-270-01, Asphalt Maintenance and 
Repair, and UFC 3-270-02, Asphalt Crack Repair. 

G2020 PARKING LOTS  
 

Refer to Section G2010. 

G202001 BASES & SUBBASES  
 

Refer to Section G201001. 

G202002 CURBS & GUTTERS  
 

Refer to Section G201002. 

G202003 PAVED SURFACES  
 

Refer to Section G201003. 

G202004  MARKING & SIGNAGE  
 

Refer to Section G201004. Provide water-based paint s only. 

Mark neatly to denote traffic lanes and parking spa ces; mark in accordance with 
the requirements of UFC 3-201-01, Civil Engineering. 

G202005 GUARDRAILS & BARRIERS  
 

Refer to Section G201005. 

   G202005 1.1 WHEELSTOPS  
 

Provide precast concrete wheelstops. 

G202006 RESURFACING  
 

Refer to Section G201006. 

G2030 PEDESTRIAN PAVING  
 

Locate new sidewalks such that they maintain contin uity of pedestrian traffic to 
and from the existing sidewalks adjacent to the sit e(s). 

G203001 BASES & SUBBASES  
 

Provide as required by local standards or geotechni cal report; refer to Section 
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G201001. 

G203003  PAVED SURFACES  
 

   G203003  1.1 SIDEWALKS  
 

Provide sidewalks of Portland cement concrete pavem ent with 4 inches (100 
mm) thick minimum or permeable pavement  Provide co ncrete and permeable 
pavement in accordance with Section G201003. For PC C sidewalks, provide a 
broomed finish.  Provide sidewalks of at least 5 fe et (1.5 meters) wide, 
except that sidewalks connecting entry points of ho using units to the housing 
unit's parking are required to be at least 36 inche s (900 mm) wide.  In 
housing areas, offset sidewalks paralleling streets  to maintain a minimum 
grassed separation of 5 feet (1.5 meters) from the back face of the curb to 
the closest edge of the sidewalk. 

Unless indicated otherwise, provide a transverse sl ope of 1/48.  Limit 
variation in cross section to 0.25 inch in 5 feet ( 6 mm in 1.50 m). 

Submit samples boards per ESR G2050 and PTS G2050 a nd finish schedule on final 
plans. 

   G203003  1.1.1 Joints for PCC Pavement Sidewalks  
 

Provide contraction joints spaced at intervals equi valent to the width 
of the sidewalk.  Provide 0.5 inch (13 mm) thick tr ansverse expansion 
joints at changes in direction where sidewalk abuts  curb, steps, rigid 
pavement, or other similar structures; space expans ion joints every 
50 feet (15 m) maximum.  Provide isolation joints b y placing a 1/2-inch 
(12 mm) preformed expansion joint filler around eac h structure that 
extends into or through the sidewalk before concret e is placed at that 
location. 

   G203003  1.2 HANDICAPPED RAMPS  
 

Provide handicapped ramps of PCC pavement with an e xposed aggregate finish, 
truncated domes, or as required by the SHS at roadw ay intersections. 

G203004 GUARDRAILS & BARRIERS  
 

Refer to Section G201005. 

G2040 SITE DEVELOPMENT  
 

G204001 FENCING & GATES  
 

   G204001 1.1 CHAIN LINK FENCE  
 

Do not use aluminum fabric, posts or accessories. 

Chain link fence fabric must be at least 9 gauge (3  mm) steel wire mesh 
material (before any coating) with mesh openings no t larger than 2 inches 
(51 mm).  Install fence in accordance with ASTM F56 7 and the manufacturer's 
written installation instructions. 

   G204001 1.1.1 Tensions Wires and Top Rails  
 

Provide rails in accordance with FS RR-F-191/3, Cla ss 1, steel pipe, 
Grade A. 

   G204001 1.1.2 Gates  
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Provide gates in accordance with FS RR-F-191/2 with  posts and fabric 
as specified for fence. 

   G204001 1.1.3 Posts and Braces  
 

Provide posts and braces in accordance with FS RR-F -191/3, Class 1, 
steel pipe, Grade A.  Each gate, terminal and end p ost will be braced 
with truss rods. 

   G204001 1.1.4 Fencing Accessories  
 

Provide fencing accessories in accordance with FS R R-F-191/4.  If PVC 
coating is required, provide accessories with PVC c olor coating 
similar to that specified for chain-link fabric or framework. 

   G204001 1.2 ORNAMENTAL FENCE  
 

   G204001 1.3 SECURITY FENCE  
 

Provide security fencing systems in accordance with  UFC 3-201-01, Civil 
Engineering, and this RFP. 

   G204001 1.3.1 Chain Link Security Fence  
 

Provide chain link fence in accordance with paragra ph G204001 - 1.1, 
excepted as noted otherwise.  Ensure that the fabri c has twisted and 
barbed selvage at the top and bottom.  Do not provi de top rails.  
Locate all posts and structural supports on the inn er side of the 
fencing.  Install outriggers facing outward except when the fence must 
be mounted directly on the property line. 

   G204001 1.3.2 Signage  
 

Provide signage at a minimum of 200 foot (61 m) int ervals along the 
entire perimeter. 

   G204001 1.3.3 Drainage Culverts and Utility Openings  
 

Provide protective measures to prevent access throu gh culverts, storm 
drains, sewers, air intakes, exhaust tunnels and ut ility openings or 
across drainage ditches or swales. 

   G204001 1.4 OPENINGS IN PERIMETER AND SECURITY FENCING  
 

Do not cover, block or lace openings in perimeter f encing and security fencing 
with material which would prevent a clear view of p ersonnel, vehicles or 
material in the outer or inner vicinity of the fenc e line. 

   G204001 1.5 FENCE GROUNDING  
 

Ground fencing on either side of every gate and at other locations when the 
fencing is near and parallel to high tension power lines.  Grounding is also 
required at intervals of 1000 feet (305 meters) to 1500 feet (457 meters) 
when the fencing runs through isolated areas and at  lesser distances 
depending on the proximity of the fencing to public  roads, highways and 
buildings where the fencing is around or within any  explosive storage, 
production, operating or handling areas. 

   G204001 1.6 ENCLOSURES FOR UTILITY EQUIPMENT  
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Where fencing is used to provide an enclosure for u tility equipment, ensure 
a minimum clearance is provided no less than 3 feet  (900 mm) around the 
equipment to permit maintenance access and ventilat ion. Provide stone, 
gravel or concrete paving within the enclosure. 

G204002 RETAINING WALLS AND FREESTANDING WALLS  
 

Provide retaining walls to permanently resist soil pressures as well as live loads.  
Provide wall drainage to minimize lateral loading a nd protect wall materials 
against degradation. 

G204003 EXTERIOR FURNISHINGS  
 

Refer to ESR G20 and other portions of the RFP for exterior furnishings required 
on this project.  Permanently attach all site furni shings to concrete pads.  
Provide site furnishings in conformance with the Ba se Exterior Architecture Plan 
(BEAP) and or Installation Appearance Plan for each  Activity.  If no product 
guidance is given, coordinate material, finish and color with architecture 
(fiberglass and aluminum are not acceptable) and pr ovide to the greatest extent 
possible, materials with industrial recycled conten t, preferably from regionally 
local manufacturers. 

   G204003 1.1 PICNIC AND PASSIVE RECREATION AREAS  
 

Include tables, with attached benches, on concrete bases sloped to drain and 
permanent barbecue grill(s) for picnic areas.  Addi tionally, provide 
separate receptacles for trash, recycling and barbe cue ashes. Permanently 
attach all site furnishings to concrete paving exte nding a minimum of 12 
inches (300 mm) past the furnishing, with the excep tion of picnic tables and 
benches, which require concrete paving extending 2 feet (600mm) minimum on 
all sides.  The elevation of the finished concrete must be plus 1 inch (25 
mm) above adjacent grade. 

   G204003 1.2 TRASH RECEPTACLES  
 

Provide trash receptacles with drain hole and stati onary or self-closing lids 
with anchor chains secured to the receptacle to pro tect the contents from 
weather.  Design receptacles to hold heavy-duty pla stic or galvanized steel 
liners of the same manufacturer.  Consider potentia l weight of full 
containers when deciding on 'top loading' or 'side loading' receptacles.  
Include a concrete pad 12 inches (300 mm) larger on  all sides than the size 
of the trash receptacles. 

   G204003 1.3 BENCH  
 

Minimum 6 feet (1.8 meter) length to match trash an d recycling receptacle 
material & color, installed a minimum of 18 inches (450 mm) above finish 
grade, permanently installed with anchor bolts or i n-ground.  For benches 
located in nonpaved areas, provide concrete pads ex tending a minimum 2 feet 
(0.6 meters) beyond the edge of the seat portion of  the bench (or both front 
and back if accessible from either). 

   G204003 1.4 RECYCLING RECEPTACLES  
 

Provide recycling receptacles, single-piece with se parate slots for cans, 
bottles, newspaper.  Match height, material, and st yle of the trash 
receptacle. 

   G204003 1.5 BARBEQUE  
 

Minimum 12 inches (300 mm) x 18 inches (450 mm) wit h heavy-duty grill and 
hinged stainless steel lid, factory primed and pain ted with rust-resistant 
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paint.  Install so coal height is a minimum of 36 i nches (0.91 meter) above 
finish grade. 

   G204003 1.6 HOT ASH RECEPTACLE  
 

Minimum 28 square inches (181 square centimeters) x  42 inches (1.1 meter) 
high pre-cast reinforced concrete with drain hole w ith steel ash grate and 
cast in "Hot Coals Only" logos on each side with wh ite letters on a red 
background. 

G204004 SECURITY STRUCTURES  
 

Where identified for project elsewhere in this RFP,  provide active and passive 
vehicle barriers to effectively stop or detect pene tration by explosive-laden 
vehicles through the perimeter of a protected area in accordance with UFC 4-022-02, 
Selection and Application of Vehicle Barriers. 

G204005  SIGNAGE  
 

Provide facility signage as required by local code,  the Installation and Appearance 
Guide, the Base Exterior Architectural Plan (BEAP) and this RFP. 

Size messages and graphics on signs according to th e functional viewing distance.  
Typically, at least 1 inch (25 mm) of letter height  per 25 feet (7.62 meters) of 
viewing distance is required for readability. 

Refer to Section G201004, "Marking & Signage" for t raffic signage. 

G204007 PLAYING FIELDS  
 

   G204007 1.1 PLAYGROUNDS  
 

Design playgrounds and provide surfacing and equipm ent in accordance with 
this RFP and U.S. Consumer Products Safety Commissi on Publication 325 and 
ASTM F1487.  Border tot-lots and play-lots with rei nforced concrete curbing 
to a depth appropriate to the type safety surfacing  utilized. Provide shade 
and wind protection where these elements may signif icantly limit the use of 
the facilities.  For tot-lots and play-lots provide  separated areas with 
appropriately sized equipment and materials to serv e their developmental 
levels.  Separate areas by a buffer zone, which can  be an area of shrubs, 
hardscape or benches.  Provide signage to give guid ance to adults as to the 
age appropriateness of the equipment. 

   G204007 1.1.1 Tot Lots  
 

Design each "tot lot" to accommodate children from ages 2 through 5 
to provide a variety of play activities and motor s kill development 
opportunities which may include, as a minimum: 

For multi-activity structures provide a minimum of two platforms and 
two slides, one wheel chair accessible, swing set f or young children, 
paired spring mounted 'riders' or other similar typ es of apparatus.  
Locate at least two benches with backs on concrete bases for 
convenience to, and observation of, the tot-lot. 

   G204007 1.1.2 Play Lots  
 

Design each "play lot" to accommodate children from  ages 5 to 12 which 
provide a wider range of activities and opportuniti es for greater motor 
skills development and improvement. These may inclu de, as a minimum: 
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For a multi-activity structure, provide a minimum o f three platforms 
and two slides, one wheel chair accessible. A swing  set, or other 
similar types of apparatus. Locate at least two ben ches with backs on 
concrete bases for convenience to, and observation of, the play-lot. 

   G204007 1.1.3 Equipment  
 

Tot lot and play lot equipment must be factory fini shed institutional 
quality, in compliance with ASTM F1487, the United States Consumer 
Products Safety Commission's Guidelines for Public Playgrounds, and 
the UFC 3-201-01, Civil Engineering.  Use only equipment that has been 
approved by IPEMA and installed by a NPCA contracto r. 

Site tot lot and play lot equipment to provide use and no encroachment 
zones in accordance with ASTM F1487. A use zone is a clear, unobstructed 
area under and around play equipment where a child would be expected 
to land when jumping or falling from a piece of pla y equipment. 
Requirements for use zones vary for the age group a nd for different 
pieces of equipment. Show all use zones for play eq uipment on the site 
plan to ensure there is no conflict between play ac tivities on the 
ground and swinging or jumping from the equipment.  The 
No-encroachment zone is an additional area beyond t he use zone where 
children using the equipment can be expected to mov e about and should 
have no encroaching obstacles. This area will vary according to the 
types of adjacent equipment, and their orientation to one another. 

   G204007 1.1.4 CCA-Treated Lumber  
 

Do not use CCA-treated lumber in recreational facil ities for children. 

   G204007 1.1.5 Playground Safety Surface  
 

Provide a playground safety surface, in accordance with ASTM F355 and 
ASTM F1292, throughout all use zones and under all play equipment in 
tot lots and play lots.  Natural wood products and decomposed granite 
are not allowed for surfacing.  Loose fill surfacin g must be a minimum 
of 4 inches (100 mm) below the top of edging.  Cons ider local climate, 
soil conditions, location and size of area, type of  activity, age of 
users, and intensity of use when choosing surfacing  material.  Provide 
soil separator fabric between playground loose-fill  material and 
subgrade soil.  Design play areas with permeable su rface and adequate 
drainage.  Drain to sump a minimum of 20 feet out f rom the playground 
curbing or to storm drain. 

   G204007 1.2 PLAYING FIELDS  
 

Provide playing surfaces in accordance with this RF P.  Use synthetic turf 
systems approved by the reviewing Government Landsc ape Architect or Civil 
Engineer. 

G204090 OTHER SITE IMPROVEMENTS  
 

Provide other site improvements in conformance to t he BEAP or Installation 
Appearance Plan and to the requirements of UFC 4-01 0-01. 

   G204090 1.1 DUMPSTER PADS AND ENCLOSURES  
 

G2050 LANDSCAPING  
 

Landscape area is defined as all permeable areas wi thin the project boundaries not 
covered by buildings, roads, parking lots, sidewalk s, and other non-permeable 
areas.  All site areas disturbed by construction mu st receive landscape 
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improvements. 

  

   G2050 1.1 DESIGN  
 

The design of landscaped areas must be in accordanc e with Presidential 
Executive Order 13148 of April 2000, with a goal to  reduce fertilizers, 
pesticides, and water use.  The intent is to achiev e a base-wide ratio of 
20 percent maximum non-native plants and 80 percent  minimum locally or 
regionally native plants.   Do not use plants deeme d invasive by the project 
state or region's Exotic Pest Plant Council, State Department of Agriculture 
or local chapter of the American Society of Landsca pe Architects as a threat 
to ecosystems or agriculture.  Select only plant sp ecies which require 
little or no supplemental irrigation after the init ial establishment period.  
Only nursery-grown plants are acceptable.  Cover al l non-paved site areas 
disturbed by construction operations with plant mat erial or inorganic mulch.  
Stabilized soil, decomposed granite, and organic mu lch are not acceptable 
as ground covers.  Provide landscape architectural work in accordance with 
UFC 3-201-02, Landscape Architecture.  For all projects with planting and 
or irrigation areas, utilize the design services of  a Landscape Architect 
licensed in the state of the project.  The Landscap e Architect of Record must 
visit the site at least once prior to design, twice  during construction, and 
quarterly during the Establishment Period, includin g the Establishment 
Period start and completion.  The Landscape Archite ct of Record must attend 
the kickoff partnering meeting and CDWs.  Courtyard s and plazas are to be 
designed by the Landscape Architect.  For the CDW, provide a Site Analysis 
Plan to demonstrate the design thought process.  It  is the Contractor's 
responsibility to coordinate between disciplines in cluding architecture, 
civil engineering, electrical engineering, mechanic al engineering, fire 
protection, and landscape architecture.  Coordinate  location of utilities, 
structures, and equipment. For projects in dry clim ates (arid and semi-arid), 
eliminate or minimize the use of turf, except when needed for active or 
passive recreation. 

The Landscape Architect-of-Record is required to su bmit 5 sample boards of 
landscape materials.  Sample boards to include but not limited to colors, 
finishes, textures of hardscape paving, walls, sign s, monument piers, 
inorganic mulches, organic mulches, and other site improvements.  Include 
cut sheets of all proposed plant material. 

G205001 FINE GRADING AND SOIL PREPARATION  
 

See Section G10, Site Preparation.  Provide 4 inche s (102 mm) of topsoil with 
appropriate soil amendments, as recommended by a cu rrent soil composition test, 
for all areas to be planted with turf grass. 

G205002 EROSION CONTROL MEASURES  
 

See Section G10, Site Preparation. 

G205003 TOP SOIL AND PLANTING BEDS  
 

See paragraph titled, G205005 PLANTINGS. 

G205004  SEEDING, SPRIGGING, AND SODDING  
 

Hydroseed areas that are to be seeded and are large r than 1,000 square feet (92.90 
square meters).  Hydroseed mix composition must be appropriate for surrounding 
land use and compatible and consistent with local a pplication rates, seed 
availability and established practice in the projec t area.  If project dates are 
unknown, specify required planting dates or alterna tive species for different 
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seasons.  Apply seed at a time best suited for germ ination of the selected species.  
Seeded areas are required to achieve a 95-percent c overage of the selected species 
and be weed free at the end of the Establishment Pe riod. 

G205005 PLANTINGS  
 

   G205005 1.1 EXISTING PLANT MATERIAL TO REMAIN OR BE TRANSPLANTED  
 

Preserve existing trees to the greatest extent poss ible.  Identify preserved 
trees on the plans with tree species, caliper and d ripline.  Tag trees to 
be saved with plastic or vinyl tape tied to the tre e caliper.  Protect 
existing trees by fencing planting areas to remain from compaction and any 
other damage with a barrier of metal poles a maximu m 8 feet (2.4 meter) on 
center with plastic netting to a minimum of 10 feet  (3.0 meter) radius from 
outside of the tree's trunk.  Where tree drip lines  are greater than 10 feet 
(3.0 meter) from the tree's trunk, locate barrier f encing at the drip line 
of the tree.  Install signs on each Tree Protection  Zone fence indicating 
that the barrier must not be taken down or moved wi thout the participation 
of a Certified Arborist.  Ensure that the details a nd specifications clearly 
state that none of the following activities occur w ithin the tree protection 
barricade: driving, parking, storing materials, dum ping waste, concrete 
washout, adding fill soil, trenching, removing soil , grubbing, or any other 
disturbance to the tree or the associated roots.  D o not allow debris from 
tree or stump removal operations to fall on or othe rwise damage plants that 
are not scheduled for removal.  Do not remove plast ic tape and barrier 
fencing until planting operations are ready to begi n and or instructed by 
the Contracting Officer.  Replace existing trees to  remain or to be 
transplanted that are unhealthy, that die, or have 20 percent or more of their 
crowns that die during the establishment period wit h healthy plants of the 
same species or variety during the appropriate plan ting season.  During the 
landscape establishment period, replace trees, turf , shrubs, and ground 
cover that are damaged or destroyed during construc tion operations by the 
Contractor at no additional cost to the Government.   At the direction of the 
Contracting Officer, remove the existing tree and s tump and replace it with 
trees of the same genus and species equal to the to tal caliper of the existing 
tree.  Minimum caliper of replacement trees must be  4 inch (100 mm). Replace 
shrubs with 5 gallon (18.9 liter) size container, g round cover with flat 
containers planted at 8 inches (200 mm) on center, and turf with sod, all 
of the same genus and species. 

   G205005 1.2 UTILITIES  
 

Do not place trees within 10 feet (3 meter) of any above or below-grade utility 
line or structure.  Within roadway sightlines, matu re shrubs must not be 
greater than 3 feet (1 m) in height and trees must be limbed up a minimum 
of 6 feet (2 m) so their mature growth will not obs truct views from vehicle 
intersections or points of vehicle ingress or egres s.  Coordinate utilities 
between the Landscape Architect and appropriate dis ciplines. 

   G205005 1.3 RECYCLING  
 

Green waste:  Contact the Public Works Department f or potential green waste 
collection and hauling by the Government.  Separate  green waste not 
collected by the Government from construction debri s and deliver to the 
base's or local landfill's green waste recycling ar ea.  Quantify and report 
diverted waste to the Contracting Officer. 

   G205005 1.4 PLANTING  
 

   G205005 1.4.1 Plant Quantities  
 

Provide trees at the minimum rate of one (1) tree p er 1,000 square feet  
(92.9 square meters) of Landscape Area.  Parking ar eas must have a 
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minimum of one (1) tree per every 5 parking spaces around the parking 
perimeter and one (1) tree per every 10 parking spa ces within the 
parking area. Provide a minimum of one (1) tree in each end aisle 
planter. Total minimum quantities may be reduced on ly by the reviewing 
Government Landscape Architect.  Tree quantities re duced by the 
Government Landscape Architect will be included on the ADD/DEDUCT List 
by the Contracting Officer.  For bioretention areas , minimum 
quantities of trees, shrubs, and ground covers must  be as required by 
State regulations.  Provide a minimum tree size of 24 inch (600 mm) 
box/2 inch (50 mm) caliper, or if within an anti-te rrorism zone provide 
a minimum size of 36 inch (910 mm) box/3 inch (76 m m) caliper. For trees 
within concrete or other non-permeable paved areas,  allow a minimum 
non-paved planting area of 4 feet by 8 feet (1.2 m by 2.4 m) per tree. 

For dry climates (arid and semi-arid)only: Plant a minimum of forty 
percent (40%) of the landscaped areas with shrubs a nd groundcover so 
that at 50 percent (50%) plant maturity, they will form mass plantings.  
Utilize a minimum ratio of 60 percent (60%) 5 gallo n (18.9 liter) shrubs 
or groundcover and 40 percent (40%) 1 gallon (3.79 liter) shrubs or 
groundcover.  The remaining sixty percent (60%) of the landscape area 
may be inorganic mulch, planted or a combination th ereof.  For 
inorganic mulch, provide 3 inch (76 mm) depth of 3/ 4-inch (19 mm) and 
smaller rock, and for larger than 3/4-inch (19 mm) size, assure 
complete ground surface coverage.  Provide plant ma terial calculation 
summary matrix on planting plan. For all other clim ate zones:  Plant 
the majority of shrubs at major entrances to buildi ngs and at other 
important planting zones that are specific to each site.  The overall 
design intent should be to plant mostly trees and t urf, with shrubs 
and ground covers used sparingly, to reduce mainten ance costs while 
still providing for functional planting requirement s (e.g., soil 
stabilization, energy conservation, force protectio n, and 
aesthetics).  Provide a minimum size 3 gallon (11.4  liter) container 
for shrubs and 1 gallon (3.79 liter) container for ground covers. 

   G205005 1.4.2 Plant Quality  
 

All plants must comply with ANSI Z60.1 and ANSI A30 0, Part 1, current 
editions.  All plants must be in a healthy, disease  and pest free 
condition.  All seed, sod, and sprigs must be State  Certified. 

   G205005 1.4.3 Plant Selection  
 

The reviewing Government Landscape Architect has fi nal approval 
authority on all selected plant material.  Species deemed unsuitable 
for planting by the Government Landscape Architect will not be allowed. 

   G205005 1.4.4 Plant Installation  
 

Planting operations, including but not limited to p lanting soil mixes 
and fertilization, must comply with local establish ed practices and 
agricultural extension service recommendations.  St ake or guy new or 
transplanted trees with three stakes [2-2 Â½inch(63 .5 mm) x 8 feet (2.4 
m) hardwood], or three guy cables [five-strand, 3/1 6 inch (5 mm) 
diameter galvanized steel cable]. Install linear tr ee root barriers 
at the edge of paving where trees are planted withi n 10 feet (3 m) of 
sidewalks, curbs, walls, columns, and other hard su rface areas. Do not 
encircle tree root balls with root barriers. 

   G205005 1.4.5 Edging Materials and Mulching Materials  
 

Provide 3/16 inch (5 mm) minimum thick by 5 inch (1 27 mm) minimum deep 
aluminumedging or 6 inch (150 mm) by 6 inch (150 mm ) minimum, concrete 
edging dividing all turf and planting beds and divi ding all planted 
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and non-planted inorganic mulch areas.  Provide sta ke type and spacing 
for aluminum edging per manufacturer's recommendati ons.  Plastic 
edging is not allowed.  Mulch planted areas not mul ched with inorganic 
mulch with a 3-inch (75 mm) depth of organic shredd ed hardwood mulch.  
For inorganic mulch where rock cobble size is great er than half of the 
profile depth, provide Â¾ inch (19 mm) comparable c olor and shape rock 
mulch in bottom half of profile.  For dry climates only, organic mulch 
must be shredded redwood bark unless approved other wise by the 
reviewing Government Landscape Architect.  All mulc hes (organic and 
inorganic) must not be subject to sloughing off on sloped sites.  
Submit samples of mulches to the reviewing Governme nt Landscape 
Architect for approval prior to installation.  Deco mposed granite 
must not be used.  Provide a 3-inch (75 mm) depth o f organic shredded 
hardwood mulch between plants used to form a mass ( in dry climates, 
mulch in the remainder of planting beds with inorga nic mulch).  
Install mulching materials prior to the start of th e Establishment 
Period. 

   G205005 1.4.6 Fertilizer  
 

Fertilize all transplanted trees, new trees, shrubs , ground covers, 
turf, perennials and ornamental grasses as recommen ded by local 
agricultural extension services. 

   G205005 1.4.7 Weed Fabric and Erosion Control Fabric  
 

Provide a weed barrier fabric of sheet polypropylen e or polyester 
fabric specifically designed for weed control purpo ses beneath all 
planted or mulched non-planted areas.  Treat fabric  for protection 
against deterioration due to ultraviolet radiation.   Fabric must be 
a minimum 99 percent opaque to prevent photosynthes is and seed 
germination from occurring, yet allowing air, water  and nutrients to 
pass through to the roots.  Minimum weight must be 5 ounces per square 
yard (0.11 kg per square meter) with a minimum thic kness of 20 mils 
(0.50 mm) with a 20 year minimum guarantee.  Provid e a biodegradable 
product designed specifically for erosion control o n all sloped areas 
3:1 and greater in slope.  Do not place weed fabric  over the root balls 
of trees. 

   G205005 1.4.8 Drainage  
 

Provide for proper grading and drainage of turf and  planting areas.  
Provide sub-surface drainage where soil or other co nditions do not 
allow surface drainage.  Do not drain roof gutters into planter areas. 

G205007 IRRIGATION SYSTEMS  
 

   G205007 1.1 IRRIGATION  
 

Where an irrigation system is required per other pa rts of this RFP, provide 
a permanent, below-grade system.  Provide 100 perce nt sprinkler head to head 
coverage.  Provide pop-up heads in turf and landsca pe zones when adjacent 
to walks, roads, parking lots, or in sparsely plant ed landscape areas where 
pedestrians may circulate. Provide pop-up heads pro ject-wide on high-traffic 
sites such as, but not limited to, dining, housing,  entertainment, daycare, 
education and recreation facilities.  For dry clima tes, provide deep root 
watering systems for trees.  Verify adequate water pressure for irrigation 
purposes and provide booster pumps and or pressure regulation as required.  
Provide minimum 18 inch (450 mm) cover over pressur ized (mainline) PVC 
irrigation pipe and 12 inch (300 mm) cover over non -pressurized (lateral 
line) PVC irrigation pipe.  1/2-inch (13mm) pipe is  not allowed.  Provide 
pressurized (mainline) pipe in conformance with AST M D1785, PVC 1120, 
Schedule 40.  Provide non-pressurized (lateral) pip e in conformance with 
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ASTM D2241, PVC 1120 SDR 21, Class 200.  The Landsc ape Contractor must test 
the entire system in the presence of the Contractin g Officer and Landscape 
Architect-of-Record to ensure proper performance.  All irrigation 
components must be commercial or institutional qual ity.  Provide rain 
shut-off device and watertight splices.  Provide sp rinkler heads, bodies and 
nozzles of the same manufacturer.  All irrigation h eads on the same valve 
must have nozzles with matched precipitation rates.  

   G205007 1.2 OPERATION AND CONTROL  
 

Assure systems will automatically operate on an "ir rigation window" between 
2000-0530.  Provide compatible and fully functional  control if a central 
control system exists on base.  Otherwise, provide 
evapotranspiration-measuring control with flow mete r and master valve with 
controller capable of indicating visible or auditor y notification, such as 
a blinking light or beeping sound, of system shut-o ff. 

   G205007 1.3 ZONING  
 

Provide separate control valves for differing plant  species coefficients, 
landscape coefficients, and solar exposures, for ar eas with differing 
irrigation head types or differing precipitation ra tes, and top and bottom 
of slopes.  Provide a separate irrigation backflow prevention device and 
water meter.  Turf, trees, and shrubs/groundcover a re not allowed on the same 
valve.  Provide separate concrete valve box with ca st iron lid and valve ID 
for each valve and wire splice.  Provide quick coup ling valves at 100 feet 
(30 m) on center.  Provide in-head check valves for  sloped areas with 0.5 
feet (150 mm) or more in elevation change. 

   G205007 1.4 TEMPORARY IRRIGATION  
 

Provide ultra-violet resistant pipe and fittings fo r above-grade, temporary 
irrigation.  Only non-pressure pipe is allowed abov e grade.  Install 
irrigation systems intended to remain in place long er than one year below 
grade. 

   G205007 1.5 NON-POTABLE IRRIGATION  
 

Provide lavender-colored pipe, sprinkler head and q uick coupler caps, valve 
tags, signage, and associated filtration equipment.  

   G205007 1.5.1 Controller Charts  
 

Provide one chart for each new controller or existi ng re-sequenced 
controller.  The chart must be an actual plan reduc ed to fit inside 
maximum dimensions of the controller housing.  Use black line print 
for chart and a different color to indicate each st ation area of 
coverage.  After chart is completed and approved fo r final acceptance, 
seal chart between two 20 mil (0.5 mm) pieces of cl ear plastic.  Affix 
the chart to the inside of the controller cabinet d oor using approved 
mastic or fastening system.  Provide one additional  copy of the chart 
in electronic format.  Additionally, the Landscape Architect of 
Record must provide the Base with a maintenance pla n and schedule as 
part of the turn-over items. 

-- End of Section -- 
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SECTION G30 
 

SITE CIVIL/MECHANICAL UTILITIES 
11/10 

G30 GENERAL  
 

RFP Part 3 including the Engineering System Require ments (ESR) provide project 
specific requirements.  The RFP Part 4, Performance  Technical Sections (PTS) 
provide generalized technical requirements that app ly to multiple facility types 
and include more requirements than are applicable t o any one project. Therefore, 
only the RFP Part 4 requirements that apply to the project and further define the 
RFP Part 3 project specific requirements are requir ed. 

   G30 1.1 DESIGN GUIDANCE  
 

Provide the design and installation in accordance w ith the following 
references.  This Performance Technical Specificati on (PTS) adds 
clarification to the fundamental requirements conta ined in the following 
Government Standards.  The general requirements of this PTS section are 
located in PTS Section Z10, General Performance Technical Specification.  

   G30 1.1.1 Industry Standards and Codes  
 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)  

   G30 1.1.2 Government Standards  
 

UNIFIED FACILITIES CRITERIA (UFC) 

UFC 1-200-01 
 

General Building Requirements(A 
reference in this PTS section to UFC 
1-200- 01 requires compliance with the 
Tri- Service Core UFCs that are listed 
in UFGS Section 01 33 10.05 20, which 
includes the following significant 
UFC(s):UFC 3-201-01, Civil 
EngineeringUFC 3-401-01, Mechanical 
Engineering) 
 

UFC 3-800-10N 
 

Environmental Engineering for 
Facility Construction 
 

 

 

   G30 1.2 QUALITY ASSURANCE  
 

Materials and assemblies installed in the work shal l be inspected and found 
to be in compliance with industry standards and the se specifications prior 
to acceptance of the work.  Items found not to be i n compliance shall be 
removed, or corrective measures taken, to assure co mpliance with the 
referenced standard.  The Contractor shall perform field tests and provide 
labor, equipment and incidentals required for testi ng.  

   G30 1.2.1 Materials  
 

All materials shall be new, and shall bear the labe l of standardizing 
agency whenever standards have been established and  label service is 
normally and regularly furnished by the agency. All  equipment provided 
shall be listed and labeled suitable for the specif ied purpose, 

P-334 LOGSU TWO Operations Facility
Joint Expeditionary Base Little Creek, Virginia

eProjects Work Order Number: 1298159
 



 
 

PART 4 - SECTION G30 - Page 2 

environment, and application and installed in accor dance with 
manufacturer’s recommendations.  

   G30 1.2.2 Additional Work  
 

Provide such other labor and materials as are requi red for a complete 
and usable system in accordance with the requiremen ts of the criteria 
listed, regardless of whether such materials and as sociated labor are 
called for elsewhere in this RFP.  

   G30 1.2.3 Qualifications of Well Drillers for Water Supply Wells  
 

If required by the state waterworks' regulations, t he well driller 
shall be certified by the state and shall remain ce rtified while 
constructing the well.  

   G30 1.2.4 Qualifications of Coating Contractors for Water Storage Tanks  
 

All contractors and subcontractors that perform sur face preparation 
or coating application shall be certified by the So ciety for Protective 
Coatings (formerly Steel Structures Painting Counci l)(SSPC) to the 
requirements of SSPC QP 1 prior to contract award, and shall remain 
certified while accomplishing any surface preparati on or coating 
application.  

   G30 1.2.5 Qualifications of Oil/Water Separator Manufacturers  
 

Manufacturers shall have produced packaged oil/wate r separate units 
of similar size required for over five years.  

   G30 1.3 PERFORMANCE VERIFICATION AND ACCEPTANCE TESTING  
 

Compliance with the requirements will be determined  by a review of the design 
and construction submittals and by field inspection .  See Section 01 33 10.05 
20, Design Submittal Procedures, and Section 01 33 00.05 20, Construction 
Submittal Procedures, for additional requirements. 

Verification of satisfactory utility system perform ance shall be via 
Performance Verification Testing, as detailed in th is section of the RFP. 
Verification of satisfactory performance shall also  be via testing as 
detailed in the paragraph, "Field Quality Control",  in applicable UFGS 
Specification Sections utilized.  

   G30 1.3.1 Water Supply Well Performance Verification  
 

Upon completion of the permanent well, conduct perf ormance testing for 
well capacity, drawdown and pump equipment and wate r quality testing 
in accordance with AWWA A100 and its appendices and  the state 
waterworks' regulations.  

   G30 1.3.2 Water Distribution System Verification Testing  
 

Provide testing on water mains and service lines in  accordance with 
the state waterworks’ regulations and the following : 

a. Ductile Iron and other materials:  AWWA C600.    
b. PVC:  AWWA C605.  

 

Do not begin testing on any section of a pipeline w here concrete thrust 
blocks have been provided until at least 5 days aft er placing of the 
concrete.  
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   G30 1.3.3 Water Booster Pump Station Verification Testing  
 

Test the water booster pump station in accordance w ith the state 
waterworks' regulations.  Conduct testing on discha rge and site 
piping in accordance with tests for water distribut ion mains; see G30, 
paragraph 1.3.2.  Test pumps, controls, and alarms,  in operation, 
under design conditions to ensure proper operation of all equipment.  

   G30 1.3.4 Sanitary Sewer Distribution System Verification Testing  
 

Provide testing on sewer mains and laterals in acco rdance with the 
state sewerage regulations.  

   G30 1.3.4.1 Deflection Test  
 

Deflection of pipe in the installed pipeline under external 
loads shall not exceed 4.5 percent of the average i nside diameter 
of pipe, in accordance with ASTM D 2412. 

   G30 1.3.4.2 Leakage Tests  
 

   G30 1.3.5 Sanitary Sewer Manholes Verification Testing  
 

Provide testing on sanitary sewer manholes in accor dance with the state 
sewerage regulations.  At minimum, perform hydrauli c testing in 
accordance with ASTM C 969M (ASTM C 969).  

   G30 1.3.6 Wastewater Pump Station Verification Testing  
 

Test the wastewater pump station in accordance with  the state sewerage 
regulations.  Conduct testing on discharge piping a nd force main in 
accordance with tests for water distribution mains;  see G30, paragraph 
1.3.2.  Test pumps, controls, and alarms, in operat ion, under design 
conditions to ensure proper operation of all equipm ent.  

   G30 1.3.7 Storm Sewer System Verification Testing  
 

   G30 1.3.7.1 Deflection Test  
 

Deflection of pipe in the installed pipeline under external 
loads shall not exceed 4.5 percent of the average i nside diameter 
of pipe, in accordance with ASTM D 2412. 

   G30 1.3.7.2 Leakage Tests for Storm Sewer Under Pavements  
 

Test lines for leakage by either infiltration tests  or 
exfiltration tests, or by low-pressure air tests in  accordance 
with the following: 

a. Exfiltration Tests: 
 
ASTM C 969M (ASTM C 969) and perform calculations i n 
accordance with its Appendix. 

b. Low-pressure Air Tests:  
 
1)  Pipelines:  ASTM C 924M (ASTM C 924) and perfor m 
calculations in accordance with its Appendix.  
 
2)  PVC plastic pipelines:  UBPPA UNI-B-6 and perfo rm 
calculations in accordance with its Appendix.  
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   G30 1.4 DESIGN SUBMITTALS  
 

Design Submittals shall be in accordance with UFGS section 01 33 10.05 20, 
Design Submittal Procedures, UFC 1-300-09N, Design Procedures, UFC 3-201-01, 
Civil Engineering, and UFC 3-401-01, Mechanical Engineering. 

   G30 1.5 CONSTRUCTION SUBMITTALS  
 

Submit construction submittals in accordance with P TS Section Z10, General 
Performance Technical Specifications.  In addition to the Z10 requirements, 
the Designer of Record (DOR) shall approve the foll owing construction 
submittals as a minimum: 

All test reports.  

   G30 1.6 COORDINATION  
 

To the extent that site work is indicated on the RF P drawings, the Contractor 
shall verify that the locations and inverts of all site utility lines are 
coordinated with building utility lines.  If necess ary, the Contractor shall 
make adjustments to the locations and inverts indic ated on the RFP drawings 
in accordance with applicable codes and standards.  

   G30 1.7 ANTITERRORISM (AT) STANDARDS  
 

Incorporate the minimum AT standards indicated in U FC 4-010-01, DoD Minimum 
Antiterrorism Standards for Buildings.  

   G30 1.8 BACKFLOW PREVENTION  
 

The Contractor shall submit backflow prevention tra ining certificates and 
backflow preventer devices certification in accorda nce with Section 01 50 
00.05 20 (01501N), Temporary Facilities and Controls for Design-Build.   

   G30 1.9 WATER STORAGE TANK  
 

The Contractor shall submit a certificate signed by  a registered professional 
engineer providing a (1) description of the entire tank and foundation 
structural design loading conditions; (2) descripti on of structural design 
methods and codes used in establishing allowable st resses and safety factors; 
(3) statement that the structural design has been c hecked by experienced 
engineers specializing in hydraulic structures to e nsure that design 
calculations for member sizes, dimensions and fabri cation processes are as 
prescribed by ACI and AWWA standards; and (4) certi fication that the 
completed work was inspected in accordance with AWW A D100 or AWWA D103 as 
applicable.  

   G30 1.10 NACE CERTIFIED CATHODIC PROTECTION SPECIALIST QUALIFICATIONS  
 

Submit prior to site welding.  Certifications shall  not be more than one year 
old. Submit documentation of NACE certification.  

   G30 1.11 EXCAVATION, BACKFILLING AND COMPACTION OF UTILITIES  
 

Refer to Section G10, Site Preparation.  

   G30 1.12 DELIVERY, STORAGE AND HANDLING OF MATERIALS  
 

Inspect materials delivered to site for damage.  Un load and store with 
minimum handling.  Store materials on site in enclo sures or under protective 
covering.  Store plastic piping, jointing materials  and rubber gaskets under 
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cover out of direct sunlight.  Do not store materia ls directly on the ground.  
Keep inside of pipes, fittings, valves, and hydrant s free of dirt and debris.  
Handle in a manner to ensure delivery to the trench  in sound undamaged 
condition.  Take special care to avoid injury to co atings and linings on pipe 
and fittings; make satisfactory repairs if coatings  or linings are damaged.  
Carry, do not drag pipe to the trench.  

G3010 WATER SUPPLY  
 

   G3010 1.1 WATER SYSTEM DESIGN  
 

The Contractor shall determine domestic and fire de mands for the facility 
and shall verify the design of all components of th e domestic and fire 
protection supply systems.  The water system design  and construction shall 
be in accordance with UFC 3-230-01, Water supply: Storage, Distribution, and 
Transmission; the state waterworks' regulations, and the utility provider's 
requirements. Design the water supply systems to pr ovide required flows and 
maintain residual pressures based upon peak demands . 

If the new water system is an extension of an exist ing water system, the 
Contractor shall obtain all necessary static pressu re, residual pressure and 
flow characteristics of the existing distribution s ystem by actual field 
tests.  The Contractor shall conduct flow and press ure tests and provide 
design calculations that show the existing lines ar e capable of handling the 
additional flows.  The new water system shall conne ct to the nearest existing 
fitting or water line.   

The Contractor shall design the connections to the water system including 
the necessary meter assemblies and backflow-prevent ing devices in accordance 
with the requirements of the Activity or utility pr ovider and the state 
waterworks regulations. 

Wherever possible, valve boxes and all other utilit y access structures shall 
be located out of paved areas. 

G301001 WELL SYSTEMS  
 

The potable water well system shall be designed and  constructed in accordance with 
AWWA A100 and its appendices; the state waterworks'  regulations, and the system 
owner's preferences and requirements.  

   G301001 1.1 WATER METER  
 

Provide a water meter on the well pump discharge pi ping aboveground in a pump 
enclosure or in a meter vault underground.  Provide  type of water meter and 
remote reading capability in accordance with system  owner's preferences and 
requirements: AWWA C700, displacement type; AWWA C7 01, turbine type; or AWWA 
C702, compound type.  

   G301001 1.2 TEST HOLE  
 

Drill test hole(s) at the well site before construc tion of the permanent well 
to determine the existing site-specific geologic/hy drologic conditions and 
groundwater-quality parameters.  A test hole may be  incorporated into the 
finished construction provided it meets the require ments for a finished well.  
Seal test holes not used in finished construction a s recommended in 
accordance with AWWA C654 and the state waterworks'  regulations. Upon 
completion of test hole, provide recommendations fo r permanent wells and 
submit data obtained at each well site.  Include wi th the recommendations 
the appropriate depth, details of construction, len gth and location of 
screens, screen openings, gravel size, grout, and a n estimation of the 
quantity of water that can be obtained from each wa ter-bearing stratum and 
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from each completed well.  Submit electric log, a d rillers log drawn to scale 
with coarseness and fineness modulus of each strata , time penetration log 
(time to drill through each formation), and sieve a nalysis to substantiate 
recommendations.  

   G301001 1.3 WELL CONSTRUCTION  
 

   G301001 1.3.1 Well Development  
 

Provide well development in accordance with AWWA A1 00 and the state 
waterworks' regulations.  

   G301001 1.3.2 Disinfection  
 

Disinfect well, equipment, and material in accordan ce with AWWA C654 
and the state waterworks' regulations.  Provide a s anitary seal for 
the well to prevent contamination until the pump fo undation and pump 
are installed on the well.  

   G301001 1.4 ABANDONMENT OF EXISTING WELLS  
 

Abandon and seal existing wells in accordance with AWWA A100 and the state 
waterworks' regulations.  

G301002 POTABLE WATER DISTRIBUTION  
 

   G301002 1.1 WATER SYSTEM DESIGN  
 

Provide all materials, equipment, labor, testing, a nd miscellaneous related 
items for water distribution mains and service line s to the facility and 
connections to the existing water system in accorda nce with UFC 3-23-01, 
Water Supply: Storage, Distribution, and Transmission; the utility 
provider's requirements; and the state waterworks' regulations; whichever 
is more stringent.   

Available flow at the residual pressure at each poi nt of connection shall 
be determined by conducting flow tests in accordanc e with AWWA M17 and NFPA 
291. 

Water main piping, service lines, fittings, valves,  accessories and all other 
materials shall meet the American Water Works Assoc iation (AWWA) standards 
for a minimum system working pressure of 150 psi (1 050 kPa). 

   G301002 1.2 WATER DISTRIBUTION MAINS  
 

For underground applications, water mains 12 inches  (300 mm) in diameter and 
less shall be ductile iron, PVC, or high density po lyethylene (HDPE).  Water 
mains deeper than 10 feet (3.0 m) or larger than 12  inches (300 mm) in diameter 
shall be ductile iron. 

For aboveground applications, water mains shall be flanged ductile iron pipe.  

   G301002 1.2.1 Materials  
 

a. Ductile Iron Pressure Pipe  
 
1)  Pipe:  AWWA C151, Pressure Class 350.  
 
2)  Fittings:  AWWA C110 or AWWA C153.  
 
3)  Interior Lining:  AWWA C104.  
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4)  Exterior Protection (if required):  AWWA C105, 
polyethylene encasement.  

b. PVC Pressure Pipe  
 
1)  Pipe:  AWWA C900, Pressure Class 150.  
 
2)  Fittings:  Ductile Iron (AWWA C110 or AWWA C153 ).  

c. HDPE Pressure Pipe:  AWWA C906. 
d. Flanged Ductile Iron Pipe  

 
1)  Pipe:  AWWA C115 and its appendices.  
 
2)  Fittings:  AWWA C110 or AWWA C153.  
 
3)  Lining:  AWWA C104.  

 

   G301002 1.2.2 Installation  
 

a. Ductile Iron:  AWWA C600. 
b. PVC:  AWWA C605. 
c. HDPE:  applicable requirements of ASTM D 2774. 

 

Provide a continuous length of tracer wire for the full length of each 
run of nonmetallic pipe. 

   G301002 1.2.3 Connections to Existing Water Lines  
 

Make connections to existing water lines after appr oval from the system 
owner is obtained and with a minimum interruption o f service on the 
existing line.  Make connections to existing lines under pressure in 
accordance with the recommended procedures of the m anufacturer of the 
pipe being tapped.  

   G301002 1.3 WATER SERVICE LINES  
 

Water service lines less than 4 inches (100 mm) in diameter shall be copper 
tubing, PVC, or polyethylene (PEX) tubing.  Water s ervice lines 4 inches (100 
mm) and 6 inches (150 mm) in diameter shall be duct ile iron pipe and PVC 
pressure pipe; see G301002, paragraph 1.2, "Water D istribution Mains" for 
additional requirements for ductile iron and PVC pi ping.  

   G301002 1.3.1 Materials  
 

a. Copper Tubing  
 
1)  Pipe:  ASTM B 88M (ASTM B 88), Type K.  
 
2)  Fittings for Solder-Type Joint:  ANSI B16.8 or ASME B16.22.  
 
3)  Fittings for Compression-Type Joint:  ASME B16. 26, flared 
tube type.  

b. PVC Pressure Pipe  
 
1)  Pipe:  ASTM D1785, Schedule 40 or ASTM D 2241, with SDR 
rating for 160 psi (1.1 MPa) pressure rating.  
 
2)  Fittings:  ASTM D 2466.  
 
3)  Joints:  Elastomeric gaskets for pressure ratin g; solvent 
cement joints, ASTM D 2564. 

c. Polyethylene Tubing:  AWWA C901. 
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   G301002 1.3.2 Service Connections  
 

Connect service lines 2-inch (50 mm) diameter or le ss to the main by 
a corporation stop and install a gate valve on serv ice line below the 
frostline.   

a. Ductile-iron water mains: AWWA C600. 
b. PVC water mains: UBPPA UNI-B-8 and the recommend ations of AWWA 

M23, Chapter 9, "Service Connections." 
 

   G301002 1.3.3 Installation  
 

Install pipe, fittings and accessories in accordanc e with 
manufacturer's instructions.  

a. Metallic Piping:   applicable requirements of AW WA C600. 
b. PVC:  applicable requirements of ASTM D 2774 and  ASTM D 2855. 
c. Polyethylene:  applicable requirements of ASTM D  2774 and ASTM 

F 645. 
 

   G301002 1.4 CORROSION PROTECTION  
 

   G301002 1.4.1 Insulating Joints  
 

Provide insulating joints to prevent contact betwee n dissimilar metals 
at the joint between adjacent sections of piping in  accordance with 
the pipe manufacturer’s recommendations.  Ensure th at there is no 
metal-to-metal contact between dissimilar metals af ter the joint has 
been assembled. 

To prevent the possibility of bi-metallic corrosion , service lines of 
dissimilar metal to the water mains and the attenda nt corporation stops 
shall be wrapped with polyethylene or suitable diel ectric tape for a 
minimum clear distance of 3 feet (900 mm) from the main.  

   G301002 1.5 VALVES  
 

Valves shall be the same diameter and have the same  joint ends as the mains 
to which they are installed.  Each type of valve sh all be of one manufacturer.  

   G301002 1.5.1 Gate Valves  
 

   G301002 1.5.1.1 Location  
 

Valves shall be installed at all new points of conn ection.  At 
a minimum, valves shall be located to ensure that n o more than 
two fire hydrants will be out of service in the eve nt of a single 
break in a water main.  Valves shall be located out side of 
pavement and heavy traffic areas whenever possible.    

   G301002 1.5.1.2 Gate Valves 3-inch (75 mm) and Larger in Diameter  
 

a. Valves (20-inch and smaller in diameter):  AWWA C509 or 
AWWA C515, nonrising stem and of one manufacturer.   

b. Valves (greater than 20-inch in diameter):  AWWA  C500.   
c. Valves for Indicator Post:  AWWA C500 with indic ator post 

flange in accordance with applicable requirements o f UL 
262. 

d. Interior Coating:  AWWA C550.  
 

   G301002 1.5.1.3 Gate Valves Smaller than 3-inch (75 mm) in Diameter  
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MSS SP-80, Class 150, solid wedge. Valves shall hav e flanged or 
threaded end connections, with unions on both sides  of the valve 
and a handwheel operator.  

   G301002 1.5.1.4 Valve Box  
 

Provide a cast iron, adjustable, valve box for each  gate valve 
on buried piping.  Valve boxes shall be of a size s uitable for 
the valve on which it is to be used with a minimum diameter of 
5-1/4 inches (130 mm). Provide a round head and cas t the word 
"WATER" on the lid.  

   G301002 1.5.2 Check Valves  
 

Valves sized 2-inches (50 mm) to 24-inches (600 mm)  shall be 
swing-check type (AWWA C508) and have a protective epoxy interior 
coating conforming to AWWA C550.  For underground a pplications, 
provide check valve in a valve vault.  

   G301002 1.5.3 Air Release, Air/Vacuum, and Combination Air Valves  
 

AWWA C512 and AWWA M51.  

   G301002 1.5.4 Corporation Stops  
 

If service lines 2----inch diameter or less are tap ping water mains, 
provide corporation stops.  The corporation stops s hall be ground key 
type, bronze, ASTM B61 or ASTM B62.  

   G301002 1.5.5 Installation of Valves  
 

Make and assemble joints to valves as specified for  making and 
assembling the same type of joints between pipe and  fittings.  

   G301002 1.6 WATER METERS  
 

Provide water meter and remote reading as required by the utility provider 
and in accordance with AWWA standards.  

   G301002 1.7 BACKFLOW PREVENTION  
 

Provide backflow prevention and cross connection co ntrol in accordance with 
AWWA M-14 and governing local/state plumbing codes and waterworks' 
regulations.  

   G301002 1.8 FIRE HYDRANTS  
 

Fire hydrants must be of one manufacturer and in ac cordance with UFC 3-600-01, 
Fire Protection Engineering. Coordinate with the project's fire protection 
designer of record.  Provide protection for fire hy drants located in areas 
subject to vehicle damage.  Fire hydrants must have  National Standard 
threads on hose and pumper connections.  Provide a 6 inch (150 mm) inlet, 
two 2.5 inch (62 mm) hose connections and one pumpe r connection sized to 
accommodate local fire department equipment require ments.  Stencil hydrant 
number and main size on the hydrant barrel using bl ack stencil paint. 

a. Dry Barrel Fire Hydrants:  AWWA C502 with frangi ble sections.   
b. Wet Barrel Fire Hydrants:  AWWA C503 or UL 246, "Wet Barrel" design, 

with breakable features. 
c. Installation:  Install hydrants with the pumper connection facing the 
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adjacent paved surface.  If there are two, paved ad jacent surfaces, 
contact the Contracting Officer for further directi on. 

 

   G301002 1.9 THRUST RESTRAINT  
 

Provide thrust restraint for all piping, valves, fi ttings, and other 
appurtenances of the water distribution system. 

a. Concrete Thrust Blocks:  AWWA C600. 
b. Restrained Joints:  Pipe manufacturer's recommen dations and required 

length of pipe to be restrained calculated in accor dance with UFC 
3-201-01, Civil Engineering. 

 

   G301002 1.10 DISINFECTION  
 

Disinfect new water piping and existing water pipin g affected by Contractor's 
operations in accordance with the state waterworks'  regulations and AWWA 
C651.  

G301003 POTABLE WATER STORAGE  
 

   G301003 1.1 POTABLE WATER STORAGE TANKS  
 

Provide potable water storage facilities in accorda nce with UFC 3-230-01, 
Water Supply: Storage, Distribution, and Transmission; and the state 
waterworks' regulations. 

An elevated, steel water storage tank shall be in a ccordance with AWWA D100.  
A ground, steel water storage tank shall be in acco rdance with AWWA D100 for 
welded tanks and AWWA D103 for bolted tanks. 

   G301003 1.2 TANK ACCESSORIES  
 

Piping and valves shall be in accordance with G3010 02.  An altitude valve 
shall be installed in a valve vault with appropriat e shut off valves and check 
valve.  

   G301003 1.3 TANK COATINGS  
 

   G301003 1.3.1 Interior Coating System  
 

Provide interior coating system complying with NSF 61 and the state 
waterworks' regulations.  

   G301003 1.3.2 Exterior Coating System  
 

Primer coat shall be epoxy polyamide, MIL-DTL-24441 /19 (Formula 159, 
Type III).  Intermediate coat shall be epoxy polyam ide, 
MIL-DTL-24441/31 (Formula 152, Type IV, White (Tint ed)).  Tint to 
approximately FED-STD-595 color number 27778 parchm ent using pigment 
dispersions prepared for epoxy paint tinting.  Manu facturer shall 
tint material and appropriately label.  All other r equirements of this 
Military Specification apply. 

Provide polyurethane coating topcoat of MIL-PRF-852 85, Type II, Beige 
FED-STD-595 color number 27769 in gloss.  The color  of the final coat 
shall be approved in writing by the Contracting Off icer before 
application begins.  

G301004 FIRE PROTECTION WATER DISTRIBUTION  
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   G301004 1.1 GENERAL REQUIREMENTS  
 

Refer to applicable portions of Section G301002 and  Section D40, Fire 
Protection Systems.  Water main piping, service lines, fittings, valv es, 
accessories and all other materials shall meet the American Water Works 
Association (AWWA) standards for a minimum system w orking pressure of 200 
psi (1380 kPa).  

   G301004 1.2 DETECTOR CHECKS  
 

UL 312; detector check shall include bypass meter, piping, gate valves, check 
valve and connections to detector check valve.  Set  valve to allow minimal 
water flow through bypass meter when major water fl ow is required.  

   G301004 1.3 FIRE DEPARTMENT CONNECTIONS  
 

UL 405.  

   G301004 1.4 INDICATOR POSTS  
 

UL 789.  

G301005 FIRE PROTECTION WATER STORAGE  
 

Refer to G301003.  

G301006 NON-POTABLE WATER DISTRIBUTION  
 

Refer to G301002; note that system disinfection is not required.  

G301007 PUMPING STATIONS  
 

If a pump station is allowed, provide a packaged bo oster pump station including 
pumps, piping, valves, sensors, controls, and acces sories to maintain the water 
system pressure in accordance with UFC 3-230-01, Water Supply: Storage, 
Distribution, and Transmission; and the state waterworks' regulations. 

The packaged booster pump station shall have an Und erwriter’s Laboratories (UL) 
label indicating compliance of the equipment under the packaged pumping systems 
UL listing category.  This label shall be inclusive  of the entire station with 
enclosure so as to demonstrate compliance with the National Electrical Code 
requirements for working clearances and wiring proc edures. 

All interior coatings of pumps, piping, valves and other accessories shall be a 
National Standard Foundation (NSF) Standard 61 cert ified material for potable 
water. 

G301008 PACKAGED WATER TREATMENT PLANTS  
 

Provide packaged water treatment plants in accordan ce with UFC 3-230-03, Water 
Treatment; for pipeline materials and the state waterworks' re gulations for 
treatment plant requirements. 

G3020 SANITARY SEWER  
 

   G3020 1.1 GENERAL REQUIREMENTS  
 

The gravity sanitary sewage collection system shall  be designed and 
constructed in accordance with UFC 3-240-01, Wastewater Collection;and the 
state sewer collection and treatment regulations. T he new sanitary sewage 
collection system shall connect to the nearest exis ting sanitary manholes 
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or sanitary line adjacent to the project site. The Contractor shall provide 
design calculations that show the existing system i s capable of handling the 
additional flows. 

In areas where chemicals and other substances may b e stored (including 
mechanical and electrical rooms), the contractor sh all eliminate floor 
drains or shall make provisions made to prevent spi lls from entering the 
sanitary sewer system.  If there is process flow fr om equipment, discharge 
can be hard piped, with air gap, to the sanitary se wer. 

Wherever possible, manholes and all other utility a ccess structures shall 
be located out of paved areas. 

G302001 SANITARY SEWER PIPING  
 

   G302001 1.1 GENERAL REQUIREMENTS  
 

Provide all materials, equipment, labor, testing, a nd miscellaneous related 
items to provide sanitary sewage lines necessary fo r collection and services 
from the buildings. 

   G302001 1.2 GRAVITY SEWER PIPING  
 

Gravity sewer mains and laterals shall be PVC sewer  pipe and fittings, except 
under roadways or at depths greater than 10 feet (3 .0 m) where ductile iron 
pipe shall be provided.  

   G302001 1.2.1 Materials  
 

a. PVC Gravity Sewer Pipe  
 
1)  Piping and Fittings:  ASTM D 3034, SDR 35.  
 
2)  Joints:  ASTM D 3212 and ASTM F 477.  

b. Ductile Iron Gravity Sewer Pipe  
 
1)  Piping:  ASTM A 746. Provide required Thickness  Class based 
on design information and methods in ASTM A 746.  
 
2)  Fittings:  AWWA C110 or AWWA C153.  
 
3)  Joints:  AWWA C111.  
 
4)  Interior Coating:  AWWA C104.  
 
5)  Exterior Protection (if required):  AWWA C105, 
polyethylene encasement.  

 

   G302001 1.2.2 Connections to Existing Lines  
 

Obtain approval from the Contracting Officer before  making a 
connection to an existing line.  Conduct work so th at there is minimum 
interruption of service on existing line and provid e a new manhole at 
the connection point.  

   G302001 1.2.3 Installation  
 

Install pipe, fittings and accessories in accordanc e with 
manufacturer's instructions. 

a. PVC:  ASTM D 2321.  Do not use ASTM D 2321 Class  IV or V materials 
for bedding, haunching or initial backfill material s. 
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b. Ductile Iron:  AWWA C600. 
 

   G302001 1.3 PIPING FOR CLEANOUTS  
 

   G302001 1.3.1 Materials  
 

a. Cast-Iron Soil Pipe for Cleanouts  
 
1)  Pipe:  ASTM A 74, service.  
 
2)  Joints:  ASTM C 564 compression-type rubber gas kets.  
 
3)  Exterior Protection (if required):  AWWA C105, 
polyethylene encasement.  

 

   G302001 1.3.2 Installation  
 

Install cast iron pipe and fittings in accordance w ith the 
recommendations of the pipe manufacturer.  

G302002 SANITARY SEWER MANHOLES & CLEANOUTS  
 

   G302002 1.1 GENERAL REQUIREMENTS  
 

Provide all materials, equipment, labor, testing, a nd miscellaneous related 
items for the sanitary manholes in accordance with the following:  

a. Manhole rim elevations shall be set flush with f inished surface of 
paved areas or 1 inch (25 mm) above finished grade in unpaved areas. 

b. Resilient connectors for making joints between m anhole and pipes 
entering manhole shall conform to ASTM C 923M (ASTM  C 923). 

c. Provide drop manholes when a gravity sewer pipe enters a manhole at 
an elevation of 24 inches (610 mm) or more above th e manhole invert. 

 

   G302002 1.2 PRECAST CONCRETE MANHOLES  
 

ASTM C 478M (ASTM C 478); base and first riser shal l be monolithic.   

Precast manhole sections shall have:  

a. ASTM C 990M (ASTM C 990) butyl gaskets; 
b. ASTM C 443M (ASTM C 443) rubber O-ring joints; o r  
c. AASHTO M 198, Type B preformed plastic gaskets. 
 

   G302002 1.3 CAST-IN-PLACE CONCRETE MANHOLES  
 

Reinforced concrete; designed according to ASTM C 8 90 for A-16 (AASHTO 
HS20-44), heavy-traffic, structural loading.  Concr ete work shall be in 
accordance with ACI 301M (ACI 301) and ACI 350-01; provide a minimum 
compressive strength of 4000 psi (28 MPa).  

   G302002 1.4 MANHOLE FRAMES AND COVERS  
 

FS A-A-60005; cast iron or ductile iron; designed t o accommodate the traffic 
loadings.  The word "Sewer" shall be stamped or cas t into covers so that it 
is plainly visible.  

   G302002 1.5 MANHOLE STEPS  
 

a. Zinc-coated steel:  29 CFR 1910.27.   
b. Plastic or rubber coating pressure molded to ste el:  ASTM D 4101, 
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copolymer polypropylene; or ASTM C 443M (ASTM C 443 ), except shore A 
durometer hardness shall be 70 plus or minus 5. 

 

Aluminum steps or rungs will not be permitted. 

Steps are not required in manholes less than 4 feet  (1.2 m) deep.  

   G302002 1.6 MANHOLE CONSTRUCTION  
 

Where a new manhole is constructed on an existing l ine, remove existing pipe 
as necessary to construct the manhole.  Cut existin g pipe so that pipe ends 
are approximately flush with the interior face of m anhole wall, but not 
protruding into the manhole.   For changes in direc tion of the sewer and 
entering branches into the manhole, make a circular  curve in the manhole 
invert of as large a radius as manhole size will pe rmit.  For cast-in-place 
concrete, no parging will be permitted on interior manhole walls.  

   G302002 1.7 CONNECTIONS TO EXISTING MANHOLES  
 

Pipe connections to existing manholes shall be cent ered on the manhole.  
Holes for the new pipe shall be of sufficient diame ter to allow packing cement 
mortar around the entire periphery of the pipe but no larger than 1.5 times 
the diameter of the pipe.  Cutting the manhole shal l be done in a manner that 
will cause the least damage to the walls.  

   G302002 1.8 CLEANOUTS  
 

Construct cleanouts of cast iron soil pipe and fitt ings; see G302001, 
paragraph 1.3.  

G302003 LIFT STATIONS AND PUMPING STATIONS  
 

   G302003 1.1 GENERAL REQUIREMENTS  
 

If a pump station is allowed, provide all materials , equipment, labor, 
testing and miscellaneous related items for a packa ged lift or pump station 
system for the facility in compliance with the UFC 3-240-01, Wastewater 
Collection; the state sewerage regulations; and the utility p rovider's 
requirements. 

   G302003 1.2 SUBMERSIBLE PUMPS  
 

Pumps handling raw wastewater shall be capable of p assing spheres of at least 
3 inches (75 mm) in diameter.  The pump's suction a nd discharge openings 
shall be at least 4 inches (100 mm) in diameter. 

Provide submersible type sewage pumps, with guide r ail system.  Include ASTM 
A48M (ASTM A48), Class 25, nonclog, cast-iron impel ler; and hermetically 
sealed motor with moisture-sensing probe, mechanica l seals, and waterproof 
power cable.  Guide rail system shall be constructe d of stainless steel.  
Provide a stainless steel lifting chain for raising  and lowering the pump 
in the basin. 

   G302003 1.3 GRINDER PUMPS  
 

Provide grinder-type sewage pumps, with guide rail system.  Include 
stainless steel or bronze impeller and hermetically  sealed motor with 
moisture-sensing probe, mechanical seals, and water proof power cable.  
Guide rail system shall be constructed of stainless  steel.  Provide a 
stainless steel lifting chain for raising and lower ing the pump in the basin.  
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   G302003 1.4 SUCTION LIFT PUMPS  
 

Pumps handling raw wastewater shall be capable of p assing spheres of at least 
3 inches (75 mm) in diameter.  The pump's suction a nd discharge openings 
shall be at least 4 inches (100 mm) in diameter. 

Provide dry-chamber-mounting, vacuum-primed, nonclo g sewage pumps located 
in dry compartment above wet pit.  Include ASTM A48 M (ASTM A48), Class 25, 
nonclog, cast iron impeller; mechanical or stuffing  box seals; pedestal 
mounted motor; and suction piping extending to bott om of wet pit. 

Suction-lift pumps shall be capable of automatic ra pid self priming and 
re-priming at the "lead pump on" elevation. Suction  piping shall not exceed 
25 feet (7.6 meters) in total length. Priming lift at the ‘‘lead pump on’’ 
elevation shall include a safety factor of at least  4 feet (1.2 meters) from 
the maximum allowable priming lift for the specific  equipment at design 
operating conditions.  The combined total of dynami c suction-lift at the 
"pump off" elevation and the required net positive suction head at design 
operating conditions shall not exceed 22 feet (6.7 meters).  

   G302003 1.5 PUMP MOTOR  
 

Provide pump motor sized to accommodate pump operat ion along the entire 
impeller curve.  

   G302003 1.6 STATION PIPING WITHIN WET WELL AND VALVE VAULT  
 

   G302003 1.6.1 Piping Less than 4-Inch (100 mm) in Diameter  
 

a. PVC Pressure Pipe  
 
1)  Pipe:  ASTM D 1785, Schedule 80.  
 
2)  Fittings:  Schedule 80 socket fittings, ASTM D 2467; 
Schedule 80 threaded fittings, ASTM D 2464.  

 

   G302003 1.6.2 Piping 4 inch (100 mm) Diameter and Larger  
 

a. Flanged Ductile Iron Pipe  
 
1)  Pipe:  AWWA C115 and its appendices.  
 
2)  Fittings:  AWWA C110 or AWWA C153.  
 
3)  Lining:  AWWA C104.  

 

   G302003 1.7 FORCE MAINS  
 

   G302003 1.7.1 Force Mains for Submersible and Suction Lift Pumps  
 

Force mains shall be at least 4 inches (100 mm) in diameter and shall 
be either ductile iron or PVC pressure pipe. 

a. Ductile Iron Pressure Pipe  
 
1)  Pipe:  AWWA C151, Pressure Class 350.  
 
2)  Fittings:  AWWA C110 or AWWA C153.  
 
3)  Interior Lining:  AWWA C104.  
 
4)  Exterior Protection (if required):  AWWA C105, 
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polyethylene encasement.  
b. PVC Pressure Pipe  

 
1)  Pipe:  AWWA C900, Pressure Class 150.  
 
2)  Fittings:  Ductile Iron (AWWA C110 or AWWA C153 ).  

 

   G302003 1.7.2 Force Mains for Grinder Pumps  
 

Force mains less than 4 inches (100 mm) in diameter  shall be PVC 
pressure pipe: 

a. PVC Pressure Pipe  
 
1)  Pipe:  ASTM D 1785, Schedule 40 or ASTM D 2241,  with SDR 
rating for 160 psi (1.1 MPa) pressure rating.  
 
2)  Fittings:  ASTM D 2466.  
 
3)  Joints:  Elastomeric gaskets for pressure ratin g; solvent 
cement joints, ASTM D 2564.  

 

   G302003 1.8 PIPING ACCESSORIES  
 

   G302003 1.8.1 Insulating Joints  
 

Provide between pipes of dissimilar metals a rubber  gasket or other 
approved type of insulating joint or dielectric cou pling to 
effectively prevent metal-to-metal contact between adjacent sections 
of piping.  

   G302003 1.8.2 Accessories  
 

Provide flanges, connecting pieces, transition glan ds, transition 
sleeves, and other adapters as required.  

   G302003 1.8.3 Flexible Flanged Coupling  
 

Provide flexible flanged coupling applicable for se wage as indicated.  
Use flexible flanged coupling designed for a workin g pressure of 350 
psi (2400 kPa).  

   G302003 1.9 VALVES  
 

Suitable shutoff and check valves shall be provided  on the discharge line 
of each pump.  Locate the check valve between the s hutoff valve and the pump.  
Locate valves in accordance with state sewerage reg ulations.  Check valves 
shall be suitable for the material being handled an d placed on the horizontal 
portion of the discharge piping except for ball che ck valves, which may be 
placed in the vertical run.  Valves shall be capabl e of withstanding normal 
pressure and water hammer.  Use valves from one man ufacturer.  

   G302003 1.9.1 Shut Off Valves  
 

   G302003 1.9.1.1 Shut Off Valves Less than 4 Inch (100 mm) in Diameter  
 

PVC ball valves. 

   G302003 1.9.1.2 Shut Off Valves 4 Inch (100 mm) and Larger in 
Diameter  
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AWWA C509 or AWWA C515, nonrising stem, and flanged .  Provide 
valves with handwheels that open by counterclockwis e rotation 
of the valve stem.  Provide epoxy coating in accord ance with 
AWWA C550.  

   G302003 1.9.2 Check Valves  
 

   G302003 1.9.2.1 Check Valves Less than 4-Inch (100 mm) in Diameter  
 

Neoprene ball check valve with integral hydraulic s ealing 
flange, designed for a hydraulic working pressure o f 175 psi 
(1200 kPa).  

   G302003 1.9.2.2 Check Valves 4-Inch (100 mm) and Larger in Diameter  
 

AWWA C508, flanged.  Provide a nonclog, swing check  valve rated 
for not less than 175 psig (1200 kPa) working press ure capable 
of passing 3-inch (75 mm) diameter solids.   

   G302003 1.9.3 Air Relief Valves  
 

Provide air relief valves at high points in the for ce main to prevent 
air locking in accordance with AWWA M51.  Provide v acuum relief 
valves, where required, to relieve negative pressur es on force mains.  

   G302003 1.10 IDENTIFICATION TAGS AND PLATES  
 

Provide valves with tags or plates numbered and sta mped for their usage.  Use 
plates and tags of brass or nonferrous material and  mounted or attached to 
the valve.  

   G302003 1.11 THRUST RESTRAINT  
 

Provide thrust restraint for force mains, valves an d other features of the 
wastewater distribution system. 

a. Concrete Thrust Blocks:  AWWA C600. 
b. Restrained Joints:  Pipe manufacturer's recommen dations and required 

length of pipe to be restrained calculated in accor dance with UFC 
3-201-01, Civil Engineering. 

 

   G302003 1.12 STATION CONTROL SYSTEM  
 

   G302003 1.12.1 Operating Controls  
 

   G302003 1.12.2 Alarm Controls  
 

Provide alarms for all pumping and lift stations; a t minimum provide 
alarms for high level, power failure, pump failure,  unauthorized entry 
or any cause of station malfunction.  Provide alarm s as required by 
the pump manufacturer to obtain warranty.  

   G302003 1.12.3 Telemetry  
 

If required, provide a telemetry system in accordan ce with state sewer 
collection and treatment regulations and system own er's requirements 
to relay alarms to a facility that is manned 24 hou rs a day.  

   G302003 1.13 UNDERGROUND ENCLOSURES  
 

   G302003 1.14 STATION ACCESSORIES  
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   G302003 1.14.1 Ventilation  
 

Covered wet wells shall have provisions for air dis placement venting 
to the outside.  Galvanized ASTM A 53/A 53M pipe wi th insect screening. 

Provide adequate ventilation for all pump stations.   

   G302003 1.14.2 Metering  
 

Provide devices for measuring wastewater flow at al l pumping stations. 
Provide indicating, totalizing and recording flow m easurement at 
pumping stations with a 1200 gpm (76 l/s) or greate r design peak hourly 
flow.  For smaller stations, provide elapsed time m eters in 
conjunction with pumping rate tests.  

   G302003 1.14.3 Pipe and Valve Supports  
 

Use schedule 40 galvanized steel piping conforming to ASTM A 53/A 53M 
for pipe and valve supports. Provide either ANSI B1 6.3 or ANSI B16.11 
galvanized threaded fittings.  

   G302003 1.14.4 Miscellaneous Metals  
 

Use stainless steel bolts, nuts, washers, anchors, and supports for 
installation of equipment.  

G302004 PACKAGED SANITARY SEWER TREATMENT PLANTS  
 

Provide packaged wastewater treatment facilities in  accordance with UFC 3-240-02, 
Domestic Wastewater Treatment; for pipeline materials and the state sewer 
collection and treatment regulations for treatment plant requirements. 

G302005 SEPTIC TANKS  
 

Provide septic tanks in accordance with the state a nd treatment regulations and 
the International Private Sewage Disposal Code 2000 .  

G302006 DRAIN FIELDS  
 

Provide drain fields in accordance with the state a nd treatment regulations and 
the International Private Sewage Disposal Code 2000 .  

G302090 OTHER SANITARY SEWER  
 

   G302090 1.1 OIL/WATER SEPARATOR  
 

Refer to G303090.  

G3030 STORM SEWER  
 

Provide all materials, equipment, labor, testing, a nd miscellaneous related items 
to provide storm drainage collection system necessa ry to drain the site.  The storm 
sewer collection system shall be designed and const ructed in accordance with UFC 
3-201-01, Civil Engineering; the utility provider's requirements; and the stat e 
stormwater management laws and regulations.   Desig n project site to prevent 
stormwater runoff in excess of the capacity of the existing utility system. 

G303001 STORM SEWER PIPING  
 

   G303001 1.1 PIPING  
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Storm sewer piping less than 12 inches (300 mm) in diameter shall be PVC or 
ductile iron.  Storm sewer piping 12 inches (300 mm ) and larger in diameter 
shall be reinforced concrete or corrugated steel; c orrugated aluminum and 
HDPE pipe may only be used when written approval is  received by the 
Government's Civil Reviewer or indicated in another  part of the RFP. 

Subsurface drainage piping shall be perforated PVC or HDPE.  

   G303001 1.1.1 Materials  
 

a. PVC Pipe  
 
1)  Piping and Fittings:  ASTM D 3034, SDR 35.  
 
2)  Joints:  ASTM D 3212 and ASTM F 477.  

b. Ductile Iron Pipe  
 
1)  Piping:  ASTM A 746. Provide required Thickness  Class based 
on design information and methods in ASTM A 746.  
 
2)  Fittings:  AWWA C110 or AWWA C153.  
 
3)  Joints:  AWWA C111.  
 
4)  Interior Coating:  AWWA C104.  
 
5)  Exterior Protection (if required):  AWWA C105, 
polyethylene encasement.  

c. Reinforced Concrete Pipe  
 
1)  Circular Pipe:  ASTM C 76M (ASTM C 76).  Provid e required 
Class based on design information and methods in AS TM C 76M (ASTM 
C 76).  Class III minimum.  
 
2)  Elliptical Pipe:  ASTM C 507M (ASTM C 507).  Pr ovide 
required Class based on design information and meth ods in ASTM 
C 76M (ASTM C 76).  
 
3)  Joints: 

a)  ASTM C 990M (ASTM C 990) butyl gaskets; 

b)  ASTM C 443M (ASTM C 443) rubber O-ring joints; 
or 

c)  AASHTO M 198, Type B preformed plastic gaskets.  

 
d. Corrugated Aluminum Pipe  

 
1)  Piping:  ASTM B 745.  
 
2)  Joints:  Coupling bands conforming to ASTM B 74 5.  
 
3)  Coating:  Fully bituminous coated for all appli cations in 
accordance with ASTM A 849. For applications where piping is part 
of a piped storm sewer system (not a culvert), pipe  shall be fully 
bituminous coated, invert (half) paved with concret e lining in 
accordance with ASTM A 849.  

e. Corrugated Steel Pipe  
 
1)  Piping: ASTM A 760.  
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2)  Joints:  Coupling bands conforming to ASTM A 76 0.  
 
3)  Coating:  Fully bituminous coated for all appli cations in 
accordance with ASTM A 849. For applications where piping is part 
of a piped storm sewer system (not a culvert), pipe  shall be fully 
bituminous coated, invert (half) paved with concret e lining in 
accordance with ASTM A 849.  

f. HDPE  
 
1)  Piping: AASHTO M 294 Type S, corrugated.  
 
2)  Joints:  Soiltight.  

g. Perforated PVC Pipe:  ASTM D 2729. 
h. Perforated HDPE Pipe  

 
1)  Piping and Fittings:  AASHTO M 252, Type S, cor rugated.  
 
2)  Joints:  Soiltight.  

 

   G303001 1.1.2 Installation  
 

Install piping in accordance with manufacturer’s re commendations.  

a. PVC:  ASTM D 2321.  Do not use ASTM D 2321 Class  IV or V materials 
for bedding, haunching or initial backfill material s. 

b. Ductile Iron:  AWWA C600. 
c. Reinforced Concrete:  ACPA 01-102 and 01-103. 
d. Corrugated Aluminum: ASTM B 788. 
e. Corrugated Steel: ASTM A 798. 
f. HDPE: CPPA 100. 
g. Perforated PVC and Perforated HDPE:  ASTM D 2321 . Do not use ASTM 

D 2321 Class IV or V materials for bedding, haunchi ng or initial 
backfill materials. 

 

   G303001 1.2 PIPING FOR CLEANOUTS  
 

   G303001 1.2.1 Materials  
 

a. Cast-Iron Soil Pipe for Cleanouts 
 
1)  Pipe:  ASTM A 74, service. 
 
2)  Joints:  ASTM C 564 compression-type rubber gas kets. 
 
3)  Exterior Protection (if required):  AWWA C105, 
polyethylene encasement. 

 

   G303001 1.2.2 Installation  
 

Install cast iron pipe and fittings in accordance w ith the 
recommendations of the pipe manufacturer.  

G303002 STORM SEWER STRUCTURES  
 

   G303002 1.1 GENERAL REQUIREMENTS  
 

Provide all materials, equipment, labor, testing, a nd miscellaneous related 
items for the drainage structures in accordance wit h the following:  

a. Structure rim elevations shall be set flush with  finished surface of 
paved areas or 1 inch (25 mm) above finished grade in unpaved areas. 

b. Resilient connectors for making joints between m anhole and pipes 
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entering manhole shall conform to ASTM C 923M (ASTM  C 923).  
c. Provide precast or cast-in-place concrete draina ge structures, except 

cast-in-place concrete is required for airfield dra inage structures, 
headwalls and gutters. 

 

   G303002 1.2 PRECAST CONCRETE INLETS  
 

Provide work and materials in accordance with appli cable requirements of the 
State Highway Specifications (SHS) and standards wh ere the project is 
located.  

   G303002 1.3 CAST-IN-PLACE CONCRETE DRAINAGE STRUCTURES  
 

Provide work and materials in accordance with drain age structures indicated 
in the State Highway Specifications (SHS) and stand ards where the project 
is located. 

For airfield drainage structures, provide work and materials in accordance 
with FAA ACA 150/5370-10B.  

   G303002 1.4 DRAINAGE STRUCTURE FRAMES AND COVERS  
 

FS A-A-60005; cast iron or ductile iron; designed t o accommodate the traffic 
loadings.  The word "Storm" shall be stamped or cas t into covers so that it 
is plainly visible. 

For airfield drainage structures, fabricate frames and covers of standard 
commercial grade steel welded by qualified welders in accordance with AWS 
D1.1/D1.1M.  Covers shall be of rolled steel floor plate having an approved 
anti-slip surface.  Steel frames and covers shall b e hot dipped galvanized 
after fabrication.  At the contractor's option, duc tile iron covers and 
frames may be used for airfield drainage structures  if designed for a minimum 
proof load of 100,000 pounds (45,000 kg) in lieu of  the steel frames and 
covers.  Covers shall be of the same material as th e frames (i.e. ductile 
iron frame with ductile iron cover, galvanized stee l frame with galvanized 
steel cover).  Proof loading shall be performed in accordance with FS 
A-A-60005 and ASTM A 48/A 48M.  Proof loads shall b e physically stamped into 
the cover.  Provide the Contracting Officer copies of previous proof load 
test results performed on the same frames and cover s as proposed for this 
contract.  The top of the structure shall be modifi ed to accept the ductile 
iron structure in lieu of the steel structure indic ated.  The finished 
structure shall be level and non-rocking, with the top flush with the 
surrounding pavement.  

   G303002 1.5 DRAINAGE STRUCTURE STEPS  
 

a. Zinc-coated steel:  29 CFR 1910.27.   
b. Plastic or rubber coating pressure molded to ste el:  ASTM D 4101, 

copolymer polypropylene; or ASTM C 443M (ASTM C 443 ), except shore A 
durometer hardness shall be 70 plus or minus 5.   

 

Aluminum steps or rungs will not be permitted. 

Steps are not required in structures less than 4 fe et (1.2 m) deep.  

   G303002 1.6 DRAINAGE STRUCTURE CONSTRUCTION  
 

Where a new structure is constructed on an existing  line, remove existing 
pipe as necessary to construct the structure.  Cut existing pipe so that pipe 
ends are approximately flush with the interior face  of structure wall, but 
not protruding into the structure.  

P-334 LOGSU TWO Operations Facility
Joint Expeditionary Base Little Creek, Virginia

eProjects Work Order Number: 1298159
 



 
 

PART 4 - SECTION G30 - Page 22 

   G303002 1.7 CONNECTIONS TO EXISTING STRUCTURES  
 

Pipe connections to existing structures shall be ce ntered on the structure. 
Holes for the new pipe shall be of sufficient diame ter to allow packing cement 
mortar around the entire periphery of the pipe but no larger than 1.5 times 
the diameter of the pipe.  Cutting the structure sh all be done in a manner 
that will cause the least damage to the walls.  

   G303002 1.8 CLEANOUTS  
 

Construct cleanouts of cast iron soil pipe and fitt ings; see G303001, 
paragraph 1.2. 

G303003 LIFT STATIONS  
 

A stormwater pump station(s) will not be allowed.  

G303004 CULVERTS  
 

Culverts less than 12 inches (300 mm) in diameter s hall be PVC or ductile iron.  
Culverts 12 inches (300 mm) and larger in diameter shall be reinforced concrete 
or corrugated steel; corrugated aluminum and HDPE p ipe may only be used when written 
approval is received by the Government's Civil Revi ewer or indicated in another 
part of the RFP. 

Flared end sections shall the same material as pipe  material. 

Provide erosion control riprap in accordance with t he State Highway Specifications 
(SHS) and standards where the project is located. 

See G303001, paragraphs 1.1.1 and 1.1.2 for materia l and installation requirements.  

G303005 HEADWALLS  
 

Provide cast-in-place concrete headwalls in accorda nce with the State Highway 
Specification (SHS) and standards where the project  is located.  

G303006 EROSION & SEDIMENT CONTROL MEASURES  
 

Refer to Section G103011.  

G303007 STORMWATER MANAGEMENT  
 

   G303007 1.1 STORMWATER COLLECTION AND STORAGE  
 

Provide permanent detention/retention ponds and oth er drainage features to 
regulate stormwater runoff and to prevent damage to  the site and off-site. 
Integrate permanent stormwater management ponds, sw ales, and other 
stormwater management features, into the total site  design to provide an 
aesthetically pleasing and harmonious landscape. De velop and construct the 
ponds and other drainage features in accordance wit h UFC 3-201-01, Civil 
Engineering, and the state stormwater management Laws and Regu lations. 

G303090 OTHER STORM SEWER  
 

   G303090 1.1 OIL/WATER SEPARATOR  
 

Provide an oil/water separator to remove free oil f rom oil-in-water mixtures 
originating from proposed facility operations.  Pro vide grit protection 
upstream of the oil/water separator. 
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The oil/water separator shall utilize coalescing me dia and conform to the 
applicable guidelines of the American Petroleum Ins titute (API). 

Provide materials or a coating system which will pr otect the separator from 
the oil-in-water mixture, atmosphere, and in-situ s oil conditions. 

Use a separator with a completely removable cover.  

G3040 HEATING DISTRIBUTION  
 

G304001 OVERHEAD HOT WATER SYSTEMS  
 

   G304001 1.1 PIPING & FITTINGS  
 

Hot water piping shall be ASTM A 53, Type E (electr ic-resistance welded), 
Grade A or B), or Type S (seamless, Grade A or B); black steel, Weight Class 
XS (Extra Strong).  ASTM A 106, Grade A or B, black  steel, Schedule 80 may 
be used.  

   G304001 1.2 INSULATION  
 

Mineral fiber, calcium silicate, or cellular glass pipe insulation with 
aluminum jacket which matches existing or surroundi ng insulation.  Paint 
jacket to suit Base Architectural Plan.  The minimu m insulation thickness 
shall be in accordance with the following table: 

Table 1  Insulation Thickness for Hot Water Systems   

Nominal Pipe 
Diameterinches 
(mm) 
 

Mineral 
Fiberinches (mm) 
 

Calcium 
Silicateinches 
(mm) 
 

Cellular 
Glassinches (mm) 
 

1.00 (25) 
 

1.5 (38) 
 

1.5 (38) 
 

1.5 (38) 
 

1.5 (38) 
 

1.5 (38) 
 

1.5 (38) 
 

1.5 (38) 
 

2.0 (51) 
 

1.5 (38) 
 

1.5 (38) 
 

1.5 (38) 
 

2.5 (64) 
 

1.5 (38) 
 

1.5 (38) 
 

1.5 (38) 
 

3.0 (76) 
 

1.5 (38) 
 

1.5 (38) 
 

1.5 (38) 
 

4.0 (100) 
 

2.0 (51) 
 

2.5 (64) 
 

1.5 (38) 
 

5.0 (125) 
 

2.0 (51) 
 

2.5 (64) 
 

1.5 (38) 
 

6.0 (150) 
 

2.5 (64) 
 

2.5 (64) 
 

1.5 (38) 
 

8.0 (200) 
 

2.5 (64) 
 

2.5 (64) 
 

1.5 (38) 
 

10.0 (250) 
 

2.5 (64) 
 

2.5 (64) 
 

1.5 (38) 
 

12.0 (300) 
 

2.5 (64) 
 

2.5 (64) 
 

1.5 (38) 
 

14.0 (350) 
 

2.5 (64) 
 

2.5 (64) 
 

1.5 (38) 
 

16.0 (400) 
 

2.5 (64) 
 

2.5 (64) 
 

1.5 (38) 
 

18.0 (450) 2.5 (64) 2.5 (64) 1.5 (38) 
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   G304001 1.3 EXPANSION  
 

Compensate for piping expansion by utilizing expans ion loops and joints.  
Provide guided slip or flexible ball type expansion  joints.  

   G304001 1.4 SUPPORTS  
 

MSS SP-58 and MSS SP-69, adjustable supports with i nsulation protection 
saddles.  Provide stainless steel axles for rollers .  Provide support poles 
with guy wires and hardware.  

G304002 OVERHEAD STEAM SYSTEMS  
 

   G304002 1.1 PIPING & FITTINGS  
 

   G304002 1.1.1 Steam Piping  
 

Steam piping shall be ASTM A 53, Type E (electric-r esistance welded, 
Grade A or B) or Type S (seamless, Grade A or B), b lack steel.  Provide 
Weight Class STD (Standard) for welding end connect ions.  Provide 
Weight Class XS (Extra Strong) for threaded end con nections.  ASTM A 
106, Grade A or B, black steel, Schedule 40 may be used for pipe sizes 
through 9 inches (250 mm), and minimum pipe wall th ickness of 0.35 
inches (9.5 mm) for pipe sizes 12 inches (300 mm) a nd larger for welding 
end connections.  Provide Schedule 80 for threaded end connections.  

   G304002 1.1.2 Condensate Piping  
 

Condensate piping shall be ASTM A 53, Type E (elect ric-resistance 
welded), Grade A or B), or Type S (seamless, Grade A or B); black steel, 
Weight Class XS (Extra Strong).  ASTM A 106, Grade A or B, black steel, 
Schedule 80 may be used.  

   G304002 1.2 INSULATION  
 

Fibrous glass, calcium silicate, or cellular glass pipe insulation with 
aluminum jacket which matches existing or surroundi ng insulation.  Paint 
jacket to suit Base Architectural Plan.  The minimu m insulation thickness 
shall be in accordance with the following tables: 

Table 1 Insulation Thickness for Steam Systems 

 Nominal Pipe 
Diameterinches 
(mm) 
 

Fibrous 
Glassinches (mm) 
 

Calcium 
Silicateinches 
(mm) 
 

Cellular 
Glassinches (mm) 
 

1.00 (25) 
 

3.5 (90) 
 

4.0 (100) 
 

* 
 

1.5 (38) 
 

3.5 (90) 
 

4.0 (100) 
 

* 
 

2.0 (51) 
 

3.5 (90) 
 

4.0 (100) 
 

* 
 

2.5 (64) 
 

3.5 (90) 
 

4.0 (100) 
 

* 
 

3.0 (76) 
 

4.0 (100) 
 

4.5 (115) 
 

* 
 

4.0 (100) 4.0 (100) 4.5 (115) * 
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5.0 (125) 
 

4.5 (115) 
 

5.0 (125) 
 

* 
 

6.0 (150) 
 

4.5 (115) 
 

5.0 (125) 
 

* 
 

8.0 (200) 
 

5.0 (125) 
 

6.0 (150) 
 

* 
 

10.0 (250) 
 

5.0 (125) 
 

6.0 (150) 
 

* 
 

12.0 (300) 
 

5.0 (125) 
 

6.0 (150) 
 

* 
 

14.0 (350) 
 

5.0 (125) 
 

6.0 (150) 
 

* 
 

16.0 (400) 
 

5.0 (125) 
 

6.0 (150) 
 

* 
 

18.0 (450) 
 

5.0 (125) 
 

6.0 (150) 
 

* 
 

 

 

* Cellular glass pipe insulation having an insulati ng efficiency not less 
than that of the specified thickness of calcium sil icate may be provided. 

Table 2  Insulation Thickness for Condensate System s 

 Nominal Pipe 
Diameterinches 
(mm) 
 

Mineral Fiberinches (mm)
 

Fibrous Glassinches (mm)
 

1.00 (25) 
 

2.5 (64) 
 

* 
 

1.5 (38) 
 

2.5 (64) 
 

* 
 

2.0 (51) 
 

2.5 (64) 
 

* 
 

2.5 (64) 
 

2.5 (64) 
 

* 
 

3.0 (76) 
 

3.0 (76) 
 

* 
 

4.0 (100) 
 

3.0 (76) 
 

* 
 

5.0 (125) 
 

3.5 (90) 
 

* 
 

6.0 (150) 
 

3.5 (90) 
 

* 
 

8.0 (200) 
 

3.5 (90) 
 

* 
 

10.0 (250) 
 

3.5 (90) 
 

* 
 

12.0 (300) 
 

3.5 (90) 
 

* 
 

14.0 (350) 
 

3.5 (90) 
 

* 
 

16.0 (400) 
 

3.5 (90) 
 

* 
 

18.0 (450) 
 

3.5 (90) 
 

* 
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* Fibrous glass pipe insulation having an insulatin g efficiency not less than 
that of the specified thickness of mineral fiber ma y be provided. 

   G304002 1.3 EXPANSION  
 

Compensate for piping expansion by utilizing expans ion loops and joints.  
Provide guided slip or flexible ball type expansion  joints.  

   G304002 1.4 SUPPORTS  
 

MSS SP-58 and MSS SP-69, adjustable supports with i nsulation protection 
saddles.  Provide stainless steel axles for rollers .  Provide support poles 
with guy wires and hardware.  

G304003 UNDERGROUND HOT WATER SYSTEMS  
 

   G304003 1.1 PIPING & FITTINGS  
 

Direct buried, factory pre-fabricated, pre-insulate d, piping systems shall 
consist of a service pipe with polyurethane insulat ion and a high-density 
polyethylene (HDPE) jacket.  Provide factory fabric ated fittings and 
components.  Field insulation of fittings will not be allowed.  

   G304003 1.2 INSULATION  
 

The minimum insulation thickness shall be in accord ance with the following 
tables: 

Table 1  Insulation Thickness for Drainable/Dryable  Systems 

 Nominal Pipe 
Diameterinches 
(mm) 
 

Parocinches (mm) 
 

Epitherminches 
(mm) 
 

Kaylo-10 Thermo- 12 
Super 
Caltempinches (mm)
 

1.00 (25) 
 

2.0 (51) 
 

2.5 (64) 
 

4.0 (100) 
 

1.5 (38) 
 

2.0 (51) 
 

2.5 (64) 
 

4.0 (100) 
 

2.0 (51) 
 

2.5 (64) 
 

3.5 (90) 
 

4.5 (115) 
 

2.5 (64) 
 

2.5 (64) 
 

3.5 (90) 
 

4.5 (115) 
 

3.0 (76) 
 

3.0 (76) 
 

4.0 (100) 
 

5.0 (125) 
 

4.0 (100) 
 

3.0 (76) 
 

4.0 (100) 
 

5.0 (125) 
 

5.0 (125) 
 

3.0 (76) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

3.5 (90) 
 

4.5 (115) 
 

5.5 (140) 
 

8.0 (200) 
 

3.5 (90) 
 

4.5 (115) 
 

5.5 (140) 
 

10.0 (250) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

12.0 (300) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

14.0 (350) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

16.0 (400) 4.0 (100) 5.0 (125) 6.0 (150) 
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18.0 (450) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

 

 

 Table 2  Insulation Thickness for Water Spread Limi ting Systems 

 Nominal Pipe 
Diameterinches 
(mm) 
 

Calcium Silicateinches 
(mm) 
 

Polyurethaneinches (mm)  
 

1.00 (25) 
 

N/A 
 

N/A 
 

1.5 (38) 
 

N/A 
 

N/A 
 

2.0 (51) 
 

N/A 
 

N/A 
 

2.5 (64) 
 

N/A 
 

N/A 
 

3.0 (76) 
 

1.00 (25) 
 

1.23 (31) 
 

4.0 (100) 
 

1.00 (25) 
 

1.23 (31) 
 

5.0 (125) 
 

N/A 
 

N/A 
 

6.0 (150) 
 

1.5 (38) 
 

1.34 (34) 
 

8.0 (200) 
 

2.0 (51) 
 

1.21 (30) 
 

10.0 (250) 
 

2.5 (64) 
 

1.31 (33) 
 

12.0 (300) 
 

2.0 (51) 
 

1.29 (33) 
 

14.0 (350) 
 

N/A 
 

N/A 
 

16.0 (400) 
 

N/A 
 

N/A 
 

18.0 (450) 
 

N/A 
 

N/A 
 

 

 

   G304003 1.3 UHDS DESIGN  
 

Design and provide direct buried, factory-prefabric ated, pre-insulated main 
hot water piping, including piping in manholes.  As bestos cement or plastic 
conduit is not acceptable.  The UHDS representative  shall be certified in 
writing by the UHDS manufacturer to be technically qualified and experienced 
in the installation of the system.  Provide a Certi ficate of Satisfactory 
Operation certifying that at least 3 systems instal led by the UHDS 
manufacturer within the previous 10 years have and are operating 
satisfactorily for not less than 5 years.  The cert ificate shall include 
verification information.  

   G304003 1.4 VALVING  
 

Provide isolation valves on supply and return lines  at take-offs for service 
to each building.  Valves shall be located in valve  boxes.  Valves shall be 
ASME class 150.  
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   G304003 1.5 EXPANSION  
 

Compensate for piping expansion by utilizing expans ion loops.  

G304004 UNDERGROUND STEAM DISTRIBUTION SYSTEMS  
 

   G304004 1.1 PIPING & FITTINGS  
 

Direct buried, factory pre-fabricated, pre-insulate d, steam and condensate 
piping systems shall consist of a steel service pip e with polyurethane 
insulation and a high-density polyethylene (HDPE) j acket.  Provide factory 
fabricated fittings and components.  Field insulati on of fittings will not 
be allowed.  

   G304004 1.2 INSULATION  
 

The minimum insulation thickness shall be in accord ance with the following 
tables: 

Table 1  Insulation Thickness for Drainable/Dryable  Systems 

 Nominal Pipe 
Diameterinches 
(mm) 
 

Parocinches (mm) 
 

Epitherminches 
(mm) 
 

Kaylo-10 Thermo- 12 
Super 
Caltempinches (mm)
 

1.00 (25) 
 

2.0 (51) 
 

2.5 (64) 
 

4.0 (100) 
 

1.5 (38) 
 

2.0 (51) 
 

2.5 (64) 
 

4.0 (100) 
 

2.0 (51) 
 

2.5 (64) 
 

3.5 (90) 
 

4.5 (115) 
 

2.5 (64) 
 

2.5 (64) 
 

3.5 (90) 
 

4.5 (115) 
 

3.0 (76) 
 

3.0 (76) 
 

4.0 (100) 
 

5.0 (125) 
 

4.0 (100) 
 

3.0 (76) 
 

4.0 (100) 
 

5.0 (125) 
 

5.0 (125) 
 

3.0 (76) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

3.5 (90) 
 

4.5 (115) 
 

5.5 (140) 
 

8.0 (200) 
 

3.5 (90) 
 

4.5 (115) 
 

5.5 (140) 
 

10.0 (250) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

12.0 (300) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

14.0 (350) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

16.0 (400) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

18.0 (450) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

 

 

 Table 2  Insulation Thickness for Water Spread Limi ting Systems 

 Nominal Pipe 
Diameterinches 

Calcium Silicateinches 
(mm) 

Polyurethaneinches (mm)  
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(mm) 
 

 

1.00 (25) 
 

N/A 
 

N/A 
 

1.5 (38) 
 

N/A 
 

N/A 
 

2.0 (51) 
 

N/A 
 

N/A 
 

2.5 (64) 
 

N/A 
 

N/A 
 

3.0 (76) 
 

1.00 (25) 
 

1.23 (31) 
 

4.0 (100) 
 

1.00 (25) 
 

1.23 (31) 
 

5.0 (125) 
 

N/A 
 

N/A 
 

6.0 (150) 
 

1.5 (38) 
 

1.34 (34) 
 

8.0 (200) 
 

2.0 (51) 
 

1.21 (30) 
 

10.0 (250) 
 

2.5 (64) 
 

1.31 (33) 
 

12.0 (300) 
 

2.0 (51) 
 

1.29 (33) 
 

14.0 (350) 
 

N/A 
 

N/A 
 

16.0 (400) 
 

N/A 
 

N/A 
 

18.0 (450) 
 

N/A 
 

N/A 
 

 

 

 Table 3  Insulation Thickness for Condensate Return  Systems 

 Nominal Pipe 
Diameterinches 
(mm) 
 

Parocinches (mm) 
 

Epitherminches 
(mm) 
 

Kaylo-10 Thermo- 12 
Super 
Caltempinches (mm)
 

1.00 (25) 
 

2.0 (51) 
 

2.5 (64) 
 

4.0 (100) 
 

1.5 (38) 
 

2.0 (51) 
 

2.5 (64) 
 

4.0 (100) 
 

2.0 (51) 
 

2.5 (64) 
 

3.5 (90) 
 

4.5 (115) 
 

2.5 (64) 
 

2.5 (64) 
 

3.5 (90) 
 

4.5 (115) 
 

3.0 (76) 
 

3.0 (76) 
 

4.0 (100) 
 

5.0 (125) 
 

4.0 (100) 
 

3.0 (76) 
 

4.0 (100) 
 

5.0 (125) 
 

5.0 (125) 
 

3.0 (76) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

3.5 (90) 
 

4.5 (115) 
 

5.5 (140) 
 

8.0 (200) 
 

3.5 (90) 
 

4.5 (115) 
 

5.5 (140) 
 

10.0 (250) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
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12.0 (300) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

14.0 (350) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

16.0 (400) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

18.0 (450) 
 

4.0 (100) 
 

5.0 (125) 
 

6.0 (150) 
 

 

 

   G304004 1.3 UHDS DESIGN  
 

Design and provide direct buried, factory-prefabric ated, pre-insulated main 
steam and condensate piping in separate conduits an d including piping in 
manholes.  Asbestos cement or plastic conduit is no t acceptable.  The UHDS 
representative shall be certified in writing by the  UHDS manufacturer to be 
technically qualified and experienced in the instal lation of the system.  
Provide a Certificate of Satisfactory Operation cer tifying that at least 3 
systems installed by the UHDS manufacturer within t he previous 10 years have 
and are operating satisfactorily for not less than 5 years.  The certificate 
shall include verification information.  

   G304004 1.4 VALVING  
 

Provide isolation valves on supply and return lines  at take-offs for service 
to each building.  Valves shall be located in manho les.  Valves shall be ASME 
class 150.  

   G304004 1.5 EXPANSION  
 

Compensate for piping expansion by utilizing expans ion loops.  Locate 
anchors outside manholes.  

G304005 REINFORCED CONCRETE MANHOLES & VALVE BOXES  
 

   G304005 1.1 MANHOLE CONSTRUCTION  
 

Manholes shall be shall be constructed of reinforce d, 3000 psi (206.8 bar) 
concrete and shall extend a minimum of 6 inches (30 0 mm) above grade.  Depth 
shall be as required to maintain proper pipe slopes .  Construct manhole floor 
and sides in one monolithic pour.  Provide galvaniz ed steel or sectioned 
aluminum, open grate or solid cover as indicated in  ESR Section G30.  Provide 
ventilation openings for solid cover.  Provide ladd er.  Ladder shall be 
steel with non-slip surfaces and anchored to the wa ll.  Manhole floor and 
walls shall be watertight.  Provide sleeves or core  drill openings for pipes 
with modular mechanical seals.  Provide sump pit fo r pump.  

   G304005 1.2 VALVE BOX CONSTRUCTION  
 

Cast-iron or ductile-iron box of a suitable size.  Provide cast-iron or 
ductile-iron cover for the box with word(s) describ ing the utility cast on 
the cover.  

   G304005 1.3 MANHOLE SUMP PUMPS  
 

Vertical sump pump.  Operating temperature design m ust be 195 degrees F (93 
degrees C) minimum.  Provide with 2-pole float cont rol.  

G304090 OTHER HEATING DISTRIBUTION  
 

   G304090 1.1 WARNING & IDENTIFICATION TAPE  
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Polyethylene plastic tape manufactured specifically  for warning and 
identifying buried utility lines.  

   G304090 1.2 CORROSION PROTECTION  
 

Provide a cathodic protection system for the underg round piping system.  
System shall be designed by a National Association of Corrosion Engineers 
(NACE) certified Cathodic Protection Engineer.  The  corrosion engineer 
shall obtain soil data and existing system conditio ns.  Corrosion engineer 
shall supervise, inspect and test the installation and performance of the 
cathodic protection system.  Test stations shall be  post mounted and placed 
at the manhole or nearby building. Test stations sh all be located at each 
end of each cathodically protected section.  

G3050 COOLING DISTRIBUTION  
 

G305001 OVERHEAD COOLING SYSTEMS  
 

   G305001 1.1 PIPING & FITTINGS  
 

   G305001 1.1.1 Chilled and Condenser Water Piping  
 

Chilled and condenser water piping shall be electri c resistance welded 
or seamless Schedule 40 black steel pipe conforming  to ASTM A 53.  
Piping 4 inch (100 mm) and smaller may be ASTM B 88  Type K or L copper.  

   G305001 1.1.2 Steel Pipe Fittings  
 

For piping 2 inch (50 mm) and smaller, provide ANSI /ASME B16.3 
malleable iron screwed fittings or ASME B16.11 sock et welding (Class 
3000) or threaded type (Class 2000).  Provide ASME/ ANSI B16.9 
butt-welding fittings or ASME/ANSI B16.5 flanged ty pe for piping 2-1/2 
inch (63 mm) and larger.  Grooved joint pipe coupli ng systems of 
appropriate pressure rating are acceptable in lieu of welded or screwed 
fittings.  

   G305001 1.1.3 Copper Fittings  
 

Provide ANSI B16.18 cast bronze solder joint type o r ASME/ANSI B16.22 
wrought copper solder joint type.  

   G305001 1.2 INSULATION  
 

Mineral fiber, Urethane, cellular glass, Faced Phen olic Foam, or Flexible 
Cellular pipe insulation with aluminum jacket in ac cordance with ESR Section 
G30.  The minimum insulation thickness shall be in accordance with the 
following table: 

Table 1  Insulation Thickness for Cold Water System s 

 Nominal Pipe 
Diameterinches 
(mm) 
 

Mineral 
Fiberinches 
(mm) 
 

Urethaneinches 
(mm) 
 

Cellular 
Glassinches 
(mm) 
 

Faced 
Phenolic 
Foaminches 
(mm) 
 

Flexible 
Cellularinches 
(mm) 
 

1.00 (25) 
 

1.00 (25) 
 

0.75 (19) 
 

1.5 (38) 
 

1.00 (25)  
 

0.75 (19) 
 

1.5 (38) 
 

1.00 (25) 
 

0.75 (19) 
 

1.5 (38) 
 

1.00 (25)  
 

0.75 (19) 
 

2.0 (51) 1.00 (25) 0.75 (19) 1.5 (38) 1.00 (25)  0.75 (19) 

P-334 LOGSU TWO Operations Facility
Joint Expeditionary Base Little Creek, Virginia

eProjects Work Order Number: 1298159
 



 
 

PART 4 - SECTION G30 - Page 32 

      

2.5 (64) 
 

1.00 (25) 
 

0.75 (19) 
 

1.5 (38) 
 

1.00 (25)  
 

0.75 (19) 
 

3.0 (76) 
 

1.00 (25) 
 

0.75 (19) 
 

1.5 (38) 
 

1.00 (25)  
 

0.75 (19) 
 

4.0 (100) 
 

1.5 (38) 
 

0.75 (19) 
 

1.5 (38) 
 

1.00 (25)  
 

0.75 (19) 
 

5.0 (125) 
 

1.5 (38) 
 

0.75 (19) 
 

1.5 (38) 
 

1.00 (25)  
 

0.75 (19) 
 

6.0 (150) 
 

1.5 (38) 
 

1.00 (25) 
 

1.5 (38) 
 

1.5 (38) 
 

1.00 (25) 
 

8.0 (200) 
 

1.5 (38) 
 

1.00 (25) 
 

1.5 (38) 
 

1.5 (38) 
 

1.00 (25) 
 

10.0 (250) 
 

1.5 (38) 
 

1.00 (25) 
 

1.5 (38) 
 

1.5 (38) 
 

1.00 (25) 
 

12.0 (300) 
 

1.5 (38) 
 

1.00 (25) 
 

1.5 (38) 
 

1.5 (38) 
 

1.00 (25) 
 

14.0 (350) 
 

1.5 (38) 
 

1.00 (25) 
 

1.5 (38) 
 

1.5 (38) 
 

1.00 (25) 
 

16.0 (400) 
 

1.5 (38) 
 

1.00 (25) 
 

1.5 (38) 
 

1.5 (38) 
 

1.00 (25) 
 

18.0 (450) 
 

1.5 (38) 
 

1.00 (25) 
 

1.5 (38) 
 

1.5 (38) 
 

1.00 (25) 
 

 

 

    G305001 1.3 SUPPORTS  
 

Provide MSS SP-58 and MSS SP-69, adjustable support s with insulation 
protection saddles.  Provide stainless steel axles for rollers.  Provide 
support poles with guy wires and hardware.  

   G305001 1.4 EXPANSION  
 

Compensate for piping expansion by utilizing expans ion loops and joints.  
Provide guided slip or flexible ball type expansion  joints.  

G305002 UNDERGROUND COOLING SYSTEMS  
 

   G305002 1.1 PIPING & FITTINGS  
 

Direct buried, factory-prefabricated, pre-insulated , chilled water piping 
systems.  All fittings and accessories shall be des igned and 
factory-fabricated to prevent moisture from enterin g into the system.  
Backfill and overall installation shall meet the re quirements of the piping 
system manufacturer.  

   G305002 1.2 VALVES  
 

Provide isolation valves on supply and return lines  at take-offs for service 
to each building.  Valves shall be located in valve  boxes.  

G305090 OTHER COOLING DISTRIBUTION  
 

   G305090 1.1 EXPANSION  
 

Compensate for piping expansion by utilizing expans ion loops.  Locate 
anchors outside manholes.  

   G305090 1.2 WARNING & IDENTIFICATION TAPE  
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Polyethylene plastic tape manufactured specifically  for warning and 
identifying buried utility lines.  

   G305090 1.3 CORROSION PROTECTION  
 

Provide a cathodic protection system for the underg round chilled water and 
condenser water piping system.  System shall be des igned by a National 
Association of Corrosion Engineers (NACE) certified  Cathodic Protection 
Engineer.  The corrosion engineer shall obtain soil  data and existing system 
conditions.  Corrosion engineer shall supervise, in spect and test the 
installation and performance of the cathodic protec tion system.  Test 
stations shall be post mounted and placed at the ma nhole or nearby building. 
Test stations shall be located at each end of each cathodically protected 
section.  

G3060 FUEL DISTRIBUTION  
 

G306001 LIQUID FUEL DISTRIBUTION PIPING  
 

   G306001 1.1 GASOLINE/DIESEL  
 

Fuel piping shall be ASTM A 53, Type E (electric-re sistance welded, Grade 
A or B) or Type S (seamless, Grade A or B), black s teel or API SPEC 5L, 
seamless, submerged-arc weld or gas metal-arc weld,  Grade B, black steel. 
Provide Weight Class STD (Standard) for welding end  connections.  Provide 
Weight Class XS (Extra Strong) for threaded end con nections.  

G306003 LIQUID FUEL STORAGE TANKS  
 

   G306003 1.1 STORAGE TANKS  
 

Aboveground, concrete encased or double wall in acc ordance with UL 142 and 
UL 2085 with secondary containment and leak monitor ing with a capacity to 
meet the system requirements.  Provide with overfil l/spill containment, 
overfill protection and vents.  

   G306003 1.2 FUEL PUMPS  
 

Fuel pumps shall comply with NEMA MG 1, NFPA 70, an d be designed for use with 
hydrocarbon fuels and working pressure of 275 psig (1896 kilopascals) at 100 
degrees F (38 degrees C).  

   G306003 1.3 FUEL METERS  
 

Continuous duty, positive displacement type, with e lectronic thermal 
compensation capability, suitable for outdoor insta llation, and designed for 
use with hydrocarbon fuels and working pressure of 275 psig (1896 
kilopascals) at 100 degrees F (38 degrees C).  

G306004 LIQUID FUEL DISPENSING TANKS  
 

The same as storage tanks except, include tank moun ted dispenser with filter, vacuum 
breaker, safety breakaway, hose and nozzle.  

G306006 GAS DISTRIBUTION PIPING (NATURAL & PROPANE)  
 

   G306006 1.1 STEEL PIPE  
 

Gas piping shall be ASTM A 53, Type E (electric-res istance welded, Grade A 
or B) or Type S (seamless, Grade A or B), black ste el. Provide Weight Class 
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STD (Standard) for welding end connections.  Provid e Weight Class XS (Extra 
Strong) for threaded end connections.  

   G306006 1.2 POLYETHYLENE (PE)  
 

PE pipe and heat fusion fittings shall conform to A STM D 2513, Grade PE2406 
or PE3408.  

G306007 GAS STORAGE TANKS  
 

   G306007 1.1 PROPANE STORAGE TANKS  
 

ASME labeled tank in accordance with NFPA 58 with a  capacity to meet the system 
requirements.  

G306009 OTHER GAS DISTRIBUTION  
 

   G306009 1.1 WARNING & IDENTIFICATION TAPE  
 

Detectable aluminum foil, plastic backed tape or de tectable magnetic plastic 
tape manufactured specifically for warning and iden tifying buried piping. 

-- End of Section --  
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