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Addendum  

Administration & Finance – Purchasing Division 
Christopher J. Gagliastro, MCPPO – Purchasing Director 

455 Main Street, Room 201, Worcester, MA 01608 
P |  508-799-1220   

purchasing@worcesterma.gov  
 

 

            
 

 
 
 
August 20, 2025 
 
To All Bidders: 
 
Subject:   Bid #: 8501-W6, Complete Streets Improvements – Endicott – Bigelow / DPW - CDBG 
 

ADDENDUM NO. 3 
To Whom It May Concern: 
 
With reference to our bid request relative to the above subject, please refer to the 
changes/modifications/clarifications to the original request. 
 
 

• PLEASE FIND ATTACHED GENERAL BID CLARIFICATIONS INCLUDING ADDITIONAL 
SPECIFICATION SECTIONS, DRAWINGS, AND QUESTIONS RECEIVED & ANSWERS FROM 
CITY 

 
• BID DUE DATE EXTENDED TO WEDNESDAY, SEPTEMBER 3, 2025 AT 10:00 AM  

 
 
 
 
 
Bidders are requested to acknowledge and/or include this addendum with submission. All other terms, 
conditions and specifications remain unchanged. 
 
 
Very truly yours 
 
 
Christopher J. Gagliastro   
Purchasing Director 

mailto:purchasing@worcesterma.gov


Green Island Phase II Addendum No. 3: Questions and Clarifications 
 
Q: Please add construction baseline stationing to the plans. 
A: Baseline stationing is provided on Layout Sheets L130-L137.  
 
Q: The Plans call out Inlet Sediment Control (2/L500) at Drain and Sewer Manholes. Please reevaluate 
where Silt Sacks are to be placed. 
A: Erosion control measures on site preparation plans have been modified.  
 
Q: The Plans show Erosion and Sediment Control (3/L500) within the Quinsigamond Ave roadway. 
Please reevaluate where Filter Tubes/Straw Wattles are to be placed. 
A: Straw wattles have been removed from project and substituted with erosion control fencing. Erosion 
and sediment control measures on site preparation plans have been modified. 
 
Q: Sheet L113 
The Plans call to R&S Existing Water Gate to Relocate. 
Is the intent to remove and retain the gate box tops prior to full depth roadway reconstruction and 
returning and resetting the gate box tops in the same location? 
The Plans call to R&S Existing Gas Gate to Relocate. 
Is the intent to remove and retain the gate box tops prior to full depth roadway reconstruction and 
returning and resetting the gate box tops in the same location? 
Will the gas company permit this work to be done by the contractor? 
A: The drawings have been revised to leave gas gates in existing locations. In water gate locations where 
the surrounding grade is changing from existing conditions, the box tops will need to be removed and 
reinstalled once new surface treatments are installed. For gates that have been relocated: contractor will 
need to install entirely new service connections with shutoffs for each service line impacted. 
 
Q: Sheet L117 
Calls out 6’ Temporary Construction Fence Typ however, the arrow does not point to anything 
specific. Please clarify where the temporary fence shall be installed. 
If it is to be used as needed, please add an item for 6’ Temporary Construction Fence to the bid items. 
A: Construction fencing has been removed from the project.  
 
Q: L124 calls to relocate existing sign and monument.  Please provide specifications and details for the 
work. 
A: Weston and Sampson to provide details in forthcoming Addendum 4.  
 
Q. The Grading and Drainage Plans call for some of the catch basins to have a WQ Filter Insert. 
Please provide a specification and detail for the insert. 
A: The following information has been added to the plans and specifications: Worcester Standard green 
traps shall be installed in conformance with Worcester standard catch basin detail, and manufacturer’s 
specifications.  Green traps shall be supplied by Tolman Manufacturing Company of Boston, MA or 
approved equal.   
 
Q: Sheet L142- The Plans call for 6” RCP from the R-Tank HD Chamber System to the proposed HDS. 
There are no RCP suppliers that produce 6” RCP. 
Should this be 6” HDPE pipe? 



A:  In all instances where plans call for 6” RCP, plans have been modified to change pipe material to 6” 
C900 PVC pipe. 12” RCP drainage connections to R-Tanks and Focal Point System has been changed to 6” 
C900 PVC.  Connections to Green Traps within catch basins indicated on plans shall be 8” C900 PVC pipe.  
 
Q: Sheet L143 
The Plan shows and existing drain manhole in the intersection of Endicott and Bigelow. 
The RIM is shown as 446.80 but there is no invert out elevation for the 6” RCP (ADS?). 
A:  Plans have been modified such that all instances of 6” RCP pipe will be replaced with 6” C900 PVC 
pipe. The invert in at the existing DMH will be 440.70. Invert out (west) is 440.65.  
 
Q: The Materials Plans call for Relocate Existing Pedestrian Light Post (2/L505) and the detail shows a 
22” square by 18” deep foundation. The Electrical Plans call for Relocated Street Lighting Pole and the 
detail on Sheet E100 shows the City of Worcester Standard Light Pole Base (18” square by 5’ deep). 
Please confirm that the City of Worcester Standard should be furnished and installed.  
A: Confirmed, construction documents will reference detail on sheet E100.   
 
Q: The Materials Plans call for Engineered Wood Fiber (3/L505) in the tree pits. 
The Planting Plans call for Loam and Seed in the trees pits and call out Detail 5/L505 (Tree Planting) 
which shows 3” Depth Soft Bark Mulch over Planting Soil Mix. 
Please clarify what is to be installed at tree pits. 
A: Engineered wood fiber mulch has been removed from the project.  
 
Q: The Electrical Site Plans show conduit going through tree pits, tree box filters, subsurface stone 
reservoir, etc. 
A: Electrical plans E120-E125 have been modified to show conduit outside footprint of tree pits, tree box 
filter, subsurface stone reservoir, etc.  
 
Q: Detail 2/L501 
Where is the Outlet Control Structure Proposed to be installed? 
The Outlet control structure has been removed from the project.  
 
Q: Detail 7/L504 and 8/L504 
The detail shows 6” wide curb. However, the specifications state that Granite curbing shall be Type 
VAI conforming to Subsection M9.04.1 – which VA1 is an antiquated size and not used on DOT or City 
of Worcester projects. In addition, the curb lock depicted in the detail is not per MassDOT or City of 
Worcester Specifications and will add considerable cost to the project. Please confirm that City of 
Worcester Standard Specifications shall be followed for the furnishing and installation of granite curb 
(VA4).  
A: Confirmed.  Detail and specs have been modified to reflect granite curb (VA4) installation. 
 
Q: Detail 8/504 
This detail shows haunches at doweled expansion joints. 
This is not per MassDOT or City of Worcester Specifications and will add considerable cost to the 
project. Please confirm that City of Worcester Standard Specifications shall be followed for the 
furnishing and installation of concrete sidewalks.  
A: Confirmed. Haunches have been removed from all details. 
 
 



Q: Detail 9/504 
This detail for reinforced cast-in-place concrete pavement (driveways) shows haunches at doweled 
expansion joints but does not show reinforcement. 
This is not per MassDOT or City of Worcester Specifications and will add considerable cost to the 
project. Please confirm that City of Worcester Standard Specifications shall be followed for the 
furnishing and installation of concrete driveways.  
A: Confirmed.  City of Worcester Standard Specifications supersedes all reference specifications.  Details 
have been modified to remove concrete haunches. 
 
Q:  Section 33 01 30.61 Sewer Cleaning, Inspection, Testing and Sealing.   
Shall this Section apply only to Sanitary Sewer pipeline and not Storm Drainage pipeline? 
A: Yes. 

Q: The Specifications contain numerous sections that are not applicable to this contract. 
Please remove sections such as 01 33 19, 01 57 16, 02 32 13.13 (1.01 A), 33 01 30.65, 33 11 13.16, 33 
11 13.34, 33 31 13.16, etc. 
A: The following spec sections have been removed from the project scope: 
01 56 26 Temporary Chain Link Fence 
01 57 16 Rodent Control 
02 32 13.13 Subsurface Explorations  
33 0130.71 Groundwater Monitoring  
33 11 13.34 Connections to Existing Water Mains 
33 41 13.22 Corrugated Polyethylene (HDPE) Drainage Pipe  
 
Q: Section 01 32 33 
Part 3.01 B calls for twenty-four views shall be delivered to the Engineer on a CD-ROM Disc. 
Will a more modern storage method be acceptable?  
A: Yes. 
 
Q: Section 01 57 19  
Has a laydown area been identified for Contractor to utilize on the project. 
A: City to provide laydown area if deemed feasible. 
 
Q: Section 26 00 00 
This section mirrors the City of Worcester Standard Specifications.  The Specification calls for Schedule 
80 PVC conduit, however, the conduit detail on Drawing E100 calls for Schedule 40 PVC conduit. 
Please Clarify.  
A: Schedule 40 is acceptable and in accordance with City standard specifications. Delete reference to 
Schedule 80 PVC in Section 26 00 00 ELECTRICAL and add Schedule 40 PVC.  
 
Q: The Specifications call for precast concrete pull boxes however, the handhole detail on Drawing 
E100 calls for stackable open bottomed handholes. 
Please clarify 
A: Sheet E100 Electrical Handhole Detail has been modified. 
 
Q: Section 32 12 16.13 Hot Mix Asphalt Pavement 
Part 2.02 A states that HMA shall conform to the relevant provisions of Sections 460 and (M3.11.03) of 
the MassDOT Standard Specifications. 



Should the mix conform to City of Worcester Standard Specifications? 
A: Yes.  Specifications have been modified to reference the City’s specifications.   
 
Q: Section 32 13 13 Portland Cement Concrete Pavement. 
Part 2.01 A calls for 4500 PSI concrete. 
Should 4000 PSI concrete be used per the City’s spec. 
Should the City’s concrete sidewalk specifications be followed rather than Section 32 13 13 and 
Division 03 Concrete?  
A: Yes.  Specifications have been modified to reference the City’s specifications.   
 
Q. Section 33 01 30.71 Groundwater Monitoring  
Part 1.01 states Groundwater monitoring gauges shall be installed in selected manholes. The exact 
manhole locations shall be determined by the Engineer. 
I did not see any gauges called out on the plans. 
A:  It has been determined that Groundwater Monitoring is not required.  The specification has been 
removed from the contract documents.  
 
Q: If the work is to be performed, please add an item for Groundwater Monitoring Gauges furnished 
and installed (each). 
A: Monitoring Gauges have been removed from the project scope.  
 
Q: There are discrepancies on the Site Preparation plans and Materials plans as to where new curb 
will be installed and existing curb reset. Please clarify what curb is being reset and what curb is being 
replaced. 
A: Site Prep Plans and Materials Plans have been modified to provide clarification of new proposed curb 
and existing curbs to be reset.  
 
 
Attachments: 
 
Sheet L110 Overall Site Preparation Plan 
Sheet L111 Site Preparation Enlargement Plan 
Sheet L112 Site Preparation Enlargement Plan 
Sheet L113 Site Preparation Enlargement Plan 
Sheet L114 Site Preparation Enlargement Plan 
Sheet L115 Site Preparation Enlargement Plan 
Sheet L116 Site Preparation Enlargement Plan 
Sheet L117 Site Preparation Enlargement Plan 
Sheet L120 Overall Materials Plan 
Sheet L121 Materials Enlargement Plan 
Sheet L122 Materials Enlargement Plan 
Sheet L123 Materials Enlargement Plan 
Sheet L124 Materials Enlargement Plan 
Sheet L125 Materials Enlargement Plan 
Sheet L126 Materials Enlargement Plan 
Sheet L127 Materials Enlargement Plan 



 
 
Sheet L133 Layout Enlargement Plan 
Sheet L140 Overall Grading and Drainage Plan 
Sheet L141 Grading and Drainage Enlargement Plan 
Sheet L142 Grading and Drainage Enlargement Plan 
Sheet L143 Grading and Drainage Enlargement Plan  
Sheet L144 Grading and Drainage Enlargement Plan 
Sheet L145 Grading and Drainage Enlargement Plan 
Sheet L146 Grading and Drainage Enlargement Plan 
Sheet L147 Grading and Drainage Enlargement Plan 
Sheet L500 Construction Details 
Sheet L501 Construction Details 
Sheet L503 Construction Details 
Sheet L504 Construction Details 
Sheet L505 Construction Details 
Sheet E-120  
Sheet E-121 
Sheet E-122 
Sheet E-123 
Sheet E-124 
Sheet E-125 
Appendix B: R-Tank Drawing (for reference only) 
Appendix C: Focal Point Drawing (for reference only) 
31 05 19.13 Geotextile Fabrics 
32 12 16.13 HMA Pavement 
32 13 13 Portland Cement Concrete Pavement 
32 16 00 Curbing 
 
 
END OF ADDENDUM 3 
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GEOTEXTILE FABRICS 
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 SECTION 31 05 19.13 

 

 GEOTEXTILE FABRICS 

 

 

PART 1 - GENERAL 

 

1.01 GENERAL PROVISIONS 

 

 A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

 

1.02 WORK INCLUDED: 

 

A. This Section covers furnishing of all labor, materials, and equipment necessary to install 

specified geotextile fabrics in locations shown on the drawings and as required by the 

Owner’s Representative. 

 

1.03 SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01330 

SUBMITTALS, SUBMIT THE FOLLOWING: 

 

A. Shop drawings or working drawings and material specifications shall be submitted to the 

Owner’s Representative for review for each type of geotextile fabric furnished.  General 

installation practices and installation schedule shall be included. 

 

PART 2 - PRODUCTS 

 

2.01 EROSION CONTROL FABRIC: 

 

A. Erosion control fabric shall be composed of continuous-filament fibers bonded together 

to form a sheet. The fabric shall be an average of 20 mils thick and possess the pore-size 

distribution of Mirafi 600X Fabric. 

 

B. Erosion Control fabric shall be Mirafi 600X as manufactured by Solmax or approved 

equal. 

 

 

2.02 FILTER/DRAINAGE FABRIC: 

 

A. The filter/drainage fabric shall be composed of continuous-filament fibers bonded 

together to form a sheet.  The fabric shall be an average of 20 mils thick and possess the 

characteristics of Tencate Mirafi 140N, or approved equal. 

 

2.03 CONTAINMENT FABRIC: 
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A. The containment fabric shall be created from high tenacity polypropylene filaments and 

possess the characteristics of Tencate Mirafi H2Ri. 

 

2.04 R-TANK FILTER/DRAINAGE FABRIC:  

 

A. IN ACCORDANCE WITH SECTION 33 46 23 

 

2.05 FOCAL POINT BIOFILTRATION SYSTEM FILTER/DRAINAGE FABRIC:  

 

B. IN ACCORDANCE WITH SECTION 33 44 19.13 

 

2.06 STORM TREE FILTER SYSTEM DRAINAGE FABRIC:  

 

C. IN ACCORDANCE WITH SECTION 33 44 19.13 

 

2.07 GEOGRID :  

 

IN ACCORDANCE WITH SECTION 33 46 23 

 

PART 3 - EXECUTION 

 

3.01 INSTALLATION: 

 

A. GENERAL: Installation of geotextile fabrics shall be strictly in accordance with 

manufacturer's instructions and specific layout plans and details reviewed by the Owner’s 

Representative. 

 

B. FILTER/DRAINAGE FABRIC: The filter/drainage fabric shall be installed in the final 

graded trench bottom prior to placement of the crushed stone bedding and at other 

locations shown on the drawings or designated by the Owner’s Representative.  The 

drainage fabric in place shall cover the entire trench bottom and trench sides as shown on 

the drawings.  Each width of drainage fabric shall be overlapped in accordance with 
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manufacturer’s recommendations, but not less than 2 feet, to prevent intrusion of soil 

fines into the bedding. 

 

3.02 FINAL INSPECTION AND ACCEPTANCE: 

 

A. The Contractor shall, at its expense, have a manufacturer's representative inspect the work 

at completion of the installation.  Any work found to be unsatisfactory shall be corrected 

at the Contractor's expense. 

 

B. The Owner’s Representative, at the Contractor's expense, reserves the right to have a 

manufacturer's representative inspect the installation process at any time during 

construction. 

 

 

 END OF SECTION 
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SECTION 32 12 16.13 
 

HOT MIX ASPHALT PAVEMENT 

 

PART 1 - GENERAL 
 

1.01   SCOPE OF WORK:   
 

A. Under this Section, the Contractor shall furnish all necessary labor, materials, 

equipment, and transportation necessary to construct the following: 

 

1. The hot mix asphalt pavement for all walkways/service drives shall be 

composed of materials as specified herein and shall be constructed on a 

prepared base course to the depth, grade and cross-section shown on the 

plans, as specified herein and as required by the Engineer.   

 

2. Unless otherwise specified in the Contract Drawings: 

a. Hot mix asphalt pavement for pedestrian walks shall be composed 

of a one and one half (1) inch hot mix asphalt binder course, and a 

one and one half (1) inch hot mix asphalt top course. 

 

b. Hot mix asphalt pavement for vehicular pavement shall be 

composed of a the following: 

 

• Roadway up to 12% grade: 2” binder course or as directed, 

1.5” top course or as directed. 

• Roadway from 12% to 16% grade: 2.5” binder course, 2” 

top course or as directed. 

• Roadway 16% and over:  2.75" binder course, 2” top 

course or as directed 

• Driveway: 1.5” binder course, 1” top course 

 

3. Any reference to hot mix asphalt (HMA) on the plans or in the specifications 

shall relate to this section.  

 

1.02  REFERENCE STANDARDS AND SPECIFICATIONS: 
 

A. Reference to the standards, specifications and tests of technical societies, 

organizations and governmental bodies are made in the Contract Documents.   

 

1. AASHTO - American Association of State Highway and Transportation 

Officials (tests or specifications).   
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2. ASTM - ASTM International.   

 

3. Worcester Standard Specs. – Latest edition of The City of Worcester 

Standard Construction Specifications and Details. 

 

 

1.03 SUBMITTALS: IN ACCORDANCE WITH SECTION 01 33 00 SUBMITTAL 

PROCEDURES, SUBMIT THE FOLLOWING: 
 

A. Asphalt emulsion product and application specification. 

 

B. Six sets of complete job mix formula shall be submitted to the Engineer at least two 

weeks before any of the work of this section is to begin. 

 

 

PART 2 - PRODUCTS 

 

2.01 DENSE GRADED CRUSHED STONE SUBBASE: 

 

A. Dense graded crushed stone subbase shall consist of inert material that is hard 

durable stone and coarse sand, free from loam and clay, surface coatings and 

deleterious materials. 

 

B. Gradation requirements for dense graded crushed stone subbase shall be as 

specified in Section 31 00 00, EARTHWORK. 

 

2.02 HOT MIX ASPHALT PAVEMENT: 
 

A. Hot mix asphalt pavement shall consist of binder mix and dense mix courses 

constructed to the thickness shown on the plans or specified herein and shall 

conform to the relevant provisions of The City of Worcester Standard Construction 

Specifications and Details.  

 

B. Base/Binder Courses 

 

1. Base/Binder Courses shall be Bituminous Concrete Pavement, 

Dense Finish Course Type I-1. 

 

C. Leveling/Overlay Courses  

 

1. Leveling/Overlay Courses may conform to “Surface Treatment” 

dense mix per The City of Worcester Standard Construction 
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Specifications and Details. The Worcester specifications prevail 

MassDOT Standard Specifications unless otherwise specified by 

The City.  Specifications, comprised of Class I Dense Bituminous 

Concrete, Type St or Dense Mix Type I-1, at the Contractor’s 

option. 

 

2. The general composition of the bituminous concrete mixture (the 

proportion of asphalt cement to mineral aggregate) shall be in 

accordance with MHD requirements. 

 

 3. The mineral aggregate composition for Type St shall be as follows: 

 

  TYPE ST SIEVE ANALYSIS MINERAL AGGREGATE 

  U.S. Standard Sieve No.  Percent Passing by Weight 

       (per ASTM C-136) 

 

  Size    Minimum Maximum 

1/2    100  - 

3/8    80  100 

  4    55  80 

  8    48  63 

  16    36  49 

  30    24  38 

  50    14  27 

  100    6  18 

  200    4  8  

 

 

 

2.03 ASPHALT EMULSION: 

 

A. Asphalt emulsion tack coat shall be Type SS-1 or SS-1H as specified by the 

Asphalt Institute. 
 

2.04 SEAL COAT: 

 

A. Seal coats shall be within the composition limits for protective seal coat emulsion in 

accordance with The City of Worcester Standard Construction Specifications and Details. 

The Worcester specifications prevail MassDOT Standard Specifications unless otherwise 

specified by The City.   

 

B. Silica sand when blended with seal coat emulsion shall be No. 30 silica sand. 



Green Island Phase II  Bid Documents 

 

 

HOT MIX ASPHALT PAVEMENT 

             32 12 16.13-4  

11/01/2024 

 

 

2.05 PAVEMENT MARKINGS: 

 

A. Pavement markings shall conform to the requirements per The City of Worcester 

Standard Construction Specifications and Details. The Worcester specifications prevail 

MassDOT Standard Specifications unless otherwise specified by The City.   

 

B. The mixture of the marking material shall be within the composition limits for 

reflectorized pavement markings as described in The City of Worcester Standard 

Construction Specifications and Details Specifications as follows: 

 

1. Thermoplastic reflectorized pavement markings – Item 504 of the City of 

Worcester Standard Construction Specifications and Details 

 

C. Application of the glass beads to be used as reflector material on the striping shall 

conform to The City of Worcester Standard Construction Specifications and Details. The 

Worcester specifications prevail MassDOT Standard Specifications unless otherwise 

specified by The City.   

 

2.06 PAINT FOR PARKING LOTS 

 

A. Paint for parking lot lines shall conform to Federal Specification TT-P-115-E Type 1.  

Paint shall be 11-3 PPG Industries, Pittsburgh, PA or approved equal.   

 

PART 3 - EXECUTION 
 

3.01 GENERAL: 

 

 Paving courses required for the project shall be as shown on the drawings and as specified 

herein.  Pavement thicknesses specified are measured in compacted inches.  If a pavement 

course thickness exceeds 2-1/2 compacted inches, the course shall be installed in multiple 

lifts with each lift not exceeding 2-1/2 compacted inches in thickness. 

 

3.02 DENSE GRADED CRUSHED STONE SUBBASE: 

 

A. The dense graded crushed stone subbase to be placed under pavement shall consist of 

12-inches of gravel evenly spread and thoroughly compacted. 

 

B. The dense graded crushed stone shall be spread in layers not more than 4-inches thick, 

compacted measure.  All layers shall be compacted to not less than 95 percent of the 

maximum dry density of the material as determined by ASTM D1557 Method C at 

optimum moisture content. 
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3.03 TEMPORARY HOT MIX ASPHALT PAVEMENT: 

 

A. Where specified and required by the Engineer and after placement of the dense graded 

crushed stone subbase, the Contractor shall place temporary bituminous pavement.  It 

shall consist of hot mix asphalt,  1 ½”-inches thick, in accordance with The City of 

Worcester Standard Construction Specifications and Details. The Worcester 

specifications prevail MassDOT Standard Specifications unless otherwise specified by 

The City.   

 

B. The temporary pavement shall be repaired as necessary to maintain the surface of the 

pavement until replaced by permanent pavement.  When so required by the Engineer, the 

Contractor shall remove the temporary pavement and install or regrade the subbase for 

installation of permanent pavement. 

 

3.03  PERMANENT HOT MIX ASPHALT PAVEMENT: 
 

A. The hot mix asphalt mixtures shall be placed on the approved base only when, in 

the opinion of the Engineer, the course is sufficiently dry and weather conditions 

are suitable. 

 

B. Where walls, curbing, or other suitable permanent supports are not present, the 

Contractor shall secure proper alignment and adequate compaction of the binder 

and surface courses as shown on the Contract Drawings and finish all edges with a 

neat, tamped edge. 

 

C. The mixture shall be placed in two (2) courses as shown on the Contract Drawings.  

Each course shall be spread and finished as required in the The City of Worcester 

Standard Construction Specifications and Details. The Worcester specifications 

prevail MassDOT Standard Specifications unless otherwise specified by The City.   

 

D. All joints between binder and top course shall be staggered a minimum of 6-inches. 

 

E. Prior to completion of bituminous concrete overlay, the Contractor shall have the 

existing patched surfaces tack coated and leveled to eliminate all “birdbaths” or 

extreme lows which may create ponding or drainage problems.  Leveling course 

(surface treatment) bituminous concrete applied as necessary, shall be raked and 

feathered and be properly rolled and compacted.  The Contractor shall apply “level” 

lines, screeds, or use other measures to achieve the proper leveling surface suitable 

for overlay. 
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F. After completion, the hot mix asphalt courses shall conform to the thickness shown 

on the Contract Drawings or specified herein, smooth and even and of a dense and 

uniform structure.  When tested with a sixteen (16) foot straight edge placed parallel 

to the centerline of the pavement, there shall be no deviation from a true surface in 

excess of one-quarter (1/4) inch. 

 

G. The surface area to be seal coated, as shown on the drawings, shall be swept and 

air cleaned. The first coat shall be applied with eight (8) pounds of #30 silica sand 

blended with each gallon of emulsion applied at a rate of 0.15 gallons per square 

yard.  The second coat shall be a straight sealer applied at the rate of 0.1 gallons per 

square yard. 

 

H. The Contractor shall prepare the pavement surface for painting lines according to 

the recommendations of the paint manufacturer.  Applied markings shall have 

clean-cut edges, true and smooth alignment and uniform film thickness of 15 mils, 

+/- 1.0.  The Contractor shall be responsible for removing, to the satisfaction of the 

Engineer, tracing marks, and spilled paint applied in an unauthorized area.   

 

 

3.04  ASPHALT EMULSION TACK COAT: 

 

A. To all existing surfaces to be paved against or overlaid, apply a single very thin 

(0.05 to 0.15 gallons per square yard) application of diluted asphalt emulsion 

(Type SS-1) to cover the entire surface of existing pavement. 

 

B. Essential qualities of coverage are (1) it must be very thin and (2) uniformly cover 

entire surface of existing pavement. 

 

A. Place only that amount of tack coat which can be overlaid with new pavement by 

the end of each day, and; IF RAIN IS ANTICIPATED DO NOT APPLY TACK 

COAT. 

 

 

PART 4 – GUARANTEE/WARRANTY 
 

A. The Contractor shall be solely responsible for protecting surfaces until final 

acceptance of the project by the Owner and shall take all necessary precautions to 

secure premises during the initial drying periods. 

 

B. The pavement shall be guaranteed against defects in workmanship or quality for a 

period of one (1) year after final acceptance.  The Contractor shall replace, repair, 

recoat or otherwise make satisfactory to the Owner any unacceptable pavement 
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and or coating at no additional cost to the Owner.  

 

 
 

 

END OF SECTION  
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SECTION 32 13 13 

 

PORTLAND CEMENT CONCRETE PAVEMENT 

 

 

PART 1 – GENERAL 

 

1.01 GENERAL PROVISIONS 

 

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

 

1.02 WORK INCLUDED:  Construct Portland Cement sidewalk slabs and miscellaneous 

items as shown on the plans or as indicated. 

 

1.03 RELATED WORK:  

 

A. SECTION 03 30 00 – CAST-IN-PLACE CONCRETE. 

 

1.04 SUBMITTALS – IN ACCORDANCE WITH SECTION 01 33 23 SUBMITTALS, 

SUBMIT THE FOLLOWING:   

 

A. Design mixes for all concrete products intended for use and detailed plan and necessary 

drawings. Plan submitted shall indicate pour sequencing and incorporate specified time 

lag before pouring adjacent sections of concrete. 

 

1.05 SPECIAL CURING REQUIREMENTS:  

 

A. The Contractor shall leave concrete forms in place a minimum of five (5) days after each 

pour. In addition, the Contractor shall moist cure the concrete during this period. 

 

1.06 REFERENCES: 

 

ASTM International (ASTM) 

 

ASTM C33 Specification for Concrete Aggregates 

 

ASTM C88 Test Method for Soundness of Aggregates by Use of Sodium Sulfate 

or Magnesium Sulfate 

 

ASTM C94 Specification for Ready-Mixed Concrete 

 

ASTM C150 Specification for Portland Cement 
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ASTM C226 Specifications for Air-Entraining Additions for Use in the 

Manufacture of Air-Entraining Hydraulic Cement 

 

ASTM C233 Air-entraining Admixtures for Concrete 

 

ASTM D1751 Specification for Preformed Expansion Joint Fillers for Concrete 

Paving and Structural Construction  

 

American Concrete Institute 

 

ACI  318  Building Code Requirements for Reinforced Concrete 

 

ACI  604  Recommended Practice for Winter Concreting 

 

ACI  605  Recommended Practice for Hot Weather Concreting 

 

ACI  613  Recommended Practice for Selecting Proportions for Concrete 

 

ACI  614  Recommended Practice for Selecting Proportions for Structural 

Lightweight Concrete 

 

ACI  614  Recommended Practice for Measuring, Mixing and Placing 

Concrete 

 

ACI  315  Manual of Standard Practice for Detailing Reinforced Concrete 

Structures 

 

ACI  544  Manual of Concrete Practices for Fiber Reinforced Concrete 

 

 

PART 2 – PRODUCTS 

 

2.01 CONCRETE:   

 

A. 4000 PSI compressive strength concrete at the end of 28 days. 

 

B. Air Content:  6% + 1%, W/C, = 0.38, batch with high-range water reducer. 

 

C. Slump:  4- to 6-inches with high-range water reducer. 

 

D. Portland Cement:  ASTM C150, Type 1, natural color. Minimum mix content 575 lbs./cy. 

 

E. Fine Aggregate:  ASTM C-33 except as noted below.  Contain maximum of two percent 

(2%) by weight of the following: shale, schist, alkali, earth, loam, mica, coated grains, 
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soft and flaky particles. No more than four percent (4) clay by volume. 95% pass No. 4 

sieve. Less than 3 percent (3%) pass No. 100 sieve. 

 

F. Coarse Aggregate: Crushed quarried stone, ASTM C-33. Aggregate Size No. 57. 

 

2.02 WATER:   

 

A. Clean and free from oil, acid and injurious materials and amounts of vegetable matter, 

alkalis, and other salts. 

 

2.03 WATER REDUCING AGENT:  

 

A. Shall be listed on the current approved list of The City of Worcester Standard 

Construction Specifications and Details. The Worcester specifications prevail MassDOT 

Standard Specifications unless otherwise specified by The City.   

 

2.04 AIR ENTRAINING AGENT:  

 

A. Shall be listed on the Current Approved List of The City of Worcester Standard 

Construction Specifications and Details. The Worcester specifications prevail MassDOT 

Standard Specifications unless otherwise specified by The City.   

 

2.05 NON-SHRINK GROUT:  

 

A. Shall be "EMBECO" as manufactured by Master Builders. 

 

2.06 CONCRETE FORMS:   

 

A. Wood or metal designed to support concrete at time of placement, reinforcing, placement 

equipment and personnel involved during pouring and finishing operations. Form design 

shall provide for leak-proof joints.  Include bracing and shoring required to prevent 

deflection of joints. 

 

2.07 FORM TIES: 

 

A. Exposed Concrete: Plastic cone snaptie, similar and equal to Superior's Type 3M; with 

Superior's 1-inch concrete plugs, color to be selected. 

 

B. Unexposed Concrete:  Snap-off metal ties, designed to prevent form deflection, and 

prevent spalling surfaces upon removal. Portion remaining after removal shall be at least 

1-inch from concrete surface. 

 

2.08 FORM COATINGS:  
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A. Commercial formulation form-coating compounds shall not bond with, stain, nor 

adversely affect concrete surfaces, and shall not impair subsequent treatments, nor 

impede wetting of surfaces to be cured with water or curing compound. 

 

2.09 EXPANSION JOINT MATERIAL:  

 

A. 1/2-inch thick ASTM D994 pre-molded expansion joint filler strips; full slab depth, 

except top portion shall be removable after concrete placement to accommodate sealant 

placement. 

 

2.10 JOINT SEALANT: 

 

A. Premium grade, high performance, moisture cured, one component, polyurethane base, 

non-sag elastomeric sealant. 

 

B. Federal Specification TT-S000230C, Type II, Class A. 

 

C. Sikaflex 1A, as manufactured by the Sika Corporation, or approved equivalent. 

 

2.11 CURING SHEET MATERIAL:  

 

A. ASTM C-171. 

 

2.12 BACKER ROD:  

 

A. Sonofoam polyethylene foam by Sonneborn, or approved equivalent, unless otherwise 

instructed by the sealant manufacturer. 

 

PART 3 – EXECUTION 

 

3.01 TESTING: 

 

A. The Contractor shall coordinate and schedule an independent testing laboratory 24 hours 

in advance of any concrete pours. The Contractor shall employ and pay for services for 

an independent testing laboratory to perform specified inspection and testing. It shall be 

the responsibility of the Contractor to schedule the concrete testing laboratory to be on 

site during all concrete pours. Reschedule planned concrete pours as necessary to ensure 

the on-site presence of the concrete testing laboratory. Caution: No concrete shall be 

installed without on-site testing by the concrete testing laboratory. The Contractor shall 

not be entitled to additional compensation for concrete which cannot be incorporated into 

the work due to the failure to schedule and have a concrete tester on site. The Contractor's 

independent testing laboratory shall be approved by the Owner’s Representative. 

 

3.02 MIX PROPORTIONING: 
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A. The responsibility for selection of proportions to be submitted to meet The City of 

Worcester Standard Construction Specifications and Details shall be that of the concrete 

supplier. The Worcester specifications prevail MassDOT Standard Specifications unless 

otherwise specified by The City.  

 

B. The proportions of ingredients shall be such as to produce a mixture which can be 

satisfactorily placed and consolidated by the methods to be employed. 

 

3.03 PRODUCTION: 

 

A. Ready Mixed Concrete: Except as otherwise provided in these specifications, ready 

mixed concrete shall be batched, mixed, and transported in accordance with 

"Specifications for Ready Mixed Concrete" (ASTM C-94). 

 

B. Mixing Water Control: 

 

1. Concrete which arrives at the site with slump below that suitable for placement may 

be adjusted by the addition of water to increase slump provided that the maximum 

slump is not exceeded. Any addition of water to increase slump shall be followed 

by mixing of at least 30 revolutions of the drum. 

 

2. After adjustment to the proper slump, discharging shall be allowed for as long as 

the concrete retains its workability without the addition of water. 

 

3.04 INSTALLATION: 

 

A. Forms 

 

1. Forms, cores, molds, etc. shall be constructed so that the finish concrete will 

conform to the shapes, lines, grades, and dimensions indicated on the drawings. All 

forms shall remain in place for a minimum of 120 hours after completion of all 

concrete work, including finish work. 

 

2. Slots, chases, recesses, inserts, keys and temporary openings: 

 

a. Box out for all slots, chases, recesses, or openings as shown on the drawings 

and as required by the work of all other trades. 

 

b. Build bulkheads with keys in walls and footings for stopping concrete. Keys 

shall be clean, reused or new chamfered 2 x 4's. 

 

c. Box out for all temporary openings such as shafts, pipe spaces, etc., and build 

forms to seal up when and as required. 
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d. Build into concrete all inserts, anchors, PVC or metal reglets, ties, hangers, 

collars, sleeves, thimbles, sockets, nailing blocks, miscellaneous and 

ornamental iron as required to secure the work of other trades. 

 

e. General - Ample opportunity and full cooperation shall be given to the various 

trades and other contractors to install their required embedded items. Suitable 

templates or instructions, or both, will be provided for setting such items as 

are not placed in the forms by the trades themselves. Openings in floor slabs 

shall be provided for pipes, ducts, etc., prior to or at the time of placing the 

form work. All embedded items shall be subject to inspection by the Owner’s 

Representative before concrete is placed. 

 

B. Preparation for Placing Concrete 

 

1. Notify the Owner’s Representative 24 hours in advance of the beginning of the 

following stages of work: 

 

a. Final grade for slab bearing. 

 

b. Pouring concrete slabs, foundations or walls. 

 

c. Schedule date and time of pour with Owner's concrete testing laboratory. 

 

2. Remove water from excavations or forms before depositing concrete. Divert any 

water flow through proper side drains. Remove without washing over freshly 

deposited concrete, debris, foreign materials from form interiors, from mixing, 

conveying equipment inner surfaces. 

 

3. Provide runways or other means for wheeled equipment to convey concrete to 

deposit points. Do not wheel equipment used to deposit concrete over 

reinforcement. Do not support runways on reinforcement. 

 

4. Spray existing concrete surfaces with water to a surface saturated condition prior 

to pouring concrete. 

 

C. Placing Concrete: 

 

1. Re-tempered concrete shall not be allowed. Air-slaked or lumpy concrete shall not 

be used.  The contents of the mixer shall be completely discharged before each new 

batch is loaded. 

 

2. In form work, spade or vibrate thoroughly to ensure contact with concrete. Tamping 

shall be done with an internal mechanical vibrator. Vibrators shall not be used to 
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move or flow concrete. 

 

3. No honeycombed work will be accepted. 

 

4. Vertical and/ or horizontal plumb bulkheads with keys shall be used at joints 

(locations shown on plans) for ending day's work and arranged at right angles to 

planes of stress and in areas of minimum shear. Provide water stop(s) where water 

tightness is required as shown on the plans. Water tightness is required for 

structures designed to contain fluid. 

 

5. Concrete shall be placed in lifts not to exceed 18-inches. 

 

6. Continuous vibration shall be used with the interval of insertion not to exceed 18-

inches in any direction. 

 

7. Placing shall be performed to prevent the forming of cold and/or irregular joints. 

 

8. No free fall of concrete over 4'-0" will be permitted. 

 

9. Maximum concrete pours shall be as follows: 25' maximum dimension, 600 sq. ft. 

maximum area, maximum length to width ratio of 2. 

 

3.05 CONSTRUCTION JOINTS, CONTROL JOINTS AND EXPANSION JOINTS: 

 

A. All joints shall be formed, and caulked joints made at such locations shown on plans as 

will least impair the strength of the structure, and as may be required by the Owner’s 

Representative. 

 

B. Furnish and install keying and supplementary reinforcement at each construction joint 

and stoppage.  Install water stops as shown on plans, as required for watertight structures 

or as required by Owner’s Representative. 

 

C. Before pouring the next section, clean exposed reinforcement, clean and roughen 

exposed concrete and slush with neat cement grout. 

 

D. Install expansion joint material at all locations where new concrete is cast against existing 

structures, walls, etc.  Install expansion joints at 20' intervals within all new walks and as 

shown on the Contract Drawings, other than the above noted structures, walls, etc.  

 

E. Construct control joints, in slabs, at the locations shown on the drawings or at 5-foot 

intervals in each direction. 

 

3.06 TOLERANCES: 
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A. Unless otherwise indicated, all concrete work to be faced with other materials shall have 

a tolerance not to exceed 1/4-inch as measured on a ten-foot straight edge. 

 

B. If any concrete varies beyond tolerances indicated, Contractor may be required to grind 

it down at no extra cost.  Ground surface may require surface treatment. Provide required 

treatment as ordered by Owner’s Representative at Contractor's expense. 

 

3.07 PATCHING CONCRETE: 

 

A. Immediately after removal of forms, patch all holes including those at form ties, 

honeycombing, and other voids in concrete surfaces. Remove all fins and other 

projections on concrete surfaces. 

 

B. Wet the surface to be patched and patch with stiff mortar of one-part Portland cement to 

two parts sand. All exposed surfaces: The cement portion shall be one-part white Portland 

and one-part regular cement. Sand shall pass #30 sieve. Permit patching grout, before 

use, to set 20 to 30 minutes and re-temper without adding additional water. 

 

C. Compact mortar thoroughly into place and screed it off a little higher than adjacent work 

and finish flush after initial set. 

 

D. Work that cannot be properly patched, in the opinion of the Owner’s Representative, 

shall be rejected. 

 

3.08 SLABS ON GRADE: 

 

A. Construct structures as shown on the drawings. Include all material, forms, etc. required. 

 

B. Compacted porous fill shall be placed before installing concrete slabs which bear on the 

ground.  See applicable specifications and details on plans. Place vapor barrier over 

gravel base as shown on plans. 

 

C. Upon the prepared base, place a monolithic concrete slab, reinforced as indicated. 

 

3.09 CONCRETE FINISHING: 

 

A. No concrete finishing operation shall be conducted while there is free water on the 

surface, and no dusting of cement, sand or cement-sand mixture is to be used to dry up 

the surface water on the concrete. Power finishing tools may be used except that area 

adjacent to electrical trench header ducts, vertical surfaces, electrical fittings, etc. shall 

be hand finished. 

 

B. All concrete slabs shall be, after finishing, true and level to within 1/8-inch of 10' unless 

indicated to have drainage slopes. Remedial action at the Contractor's expense may be 
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required, at the Owner’s Representative's discretion, for any slab not meeting the above 

standards. 

 

C. Should spalling occur in surface of concrete, the slab shall be removed and replaced at 

the Contractor's expense. Patching the surface of the concrete after initial set has taken 

place will not be accepted. 

 

3.10 SPECIFIC SLAB FINISHES: 

 

A. All slabs shall receive the following preliminary finish: 

 

1. Bring the concrete to the correct level and, at the proper times, screed, darby and 

float with a magnesium float. Additional operations shall be applied as indicated. 

 

B. Broom Finish (Final): Provide a medium broom finish or as noted on the plans, where 

broom finish is scheduled. 

 

C. Trowel Finish (Final): All other slab surfaces: Immediately following floating, steel 

trowel, steel trowel a second time at the proper time for a dense, hard surface. 

 

3.11 PROTECTION AND CURING: 

 

A. General 

 

1. The following rules are for the minimum requirements of protection only and the 

Contractor shall remain fully responsible to produce concrete which has not been 

weakened or injured on the surface by frost or freezing or by incomplete protection 

during hot weather. 

 

2. Protection shall consist of heating the materials, fully enclosing the concrete, and 

maintaining the temperature of the enclosure at not less than 50 F. for five (5) days. 

 

3. Aggregates and water shall be heated to not more than 140 F. and the concrete 

shall not be less than 50 F, nor more than 90 F. when deposited. 

 

4. Contractor shall provide adequate protection during hot weather against rapid 

drying and cold joints. Accelerating, retarding, or anti-freeze admixtures will not 

be permitted. Provide facilities necessary for moist curing. 

 

5. Prevent use of concrete for a period of five (5) days after installation. 

 

6. Forms shall be left in place a minimum of 120 hours after completion of each pour. 

 

B. Cold Weather Concreting 
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1. When placing concrete at or below a temperature of 40 F., or whenever 

atmospheric temperatures will probably fall below this limit within the next 24 

hours and after placing concrete, the mixing water and aggregates shall be heated, 

and the freshly placed concrete protected by adequate housing or covering and 

heating. 

 

2. The Contractor shall have on the job ready to install adequate equipment for heating 

the materials and for maintaining the proper temperatures and atmospheric moisture 

for the freshly placed concrete, and for enclosing the work in accordance with the 

requirements specified herein. Do not use salamanders or open fires. Submit 

diagrams showing the type of equipment to be used and how it will be placed in 

order to maintain proper temperatures required during cold weather concreting for 

approval of the Owner’s Representative. 

 

3. Either aggregates or water or both, as may be necessary, shall be heated with steam 

coils or other approved devices so that the average temperature of the concrete as 

it is deposited in a form shall fall within the limits specified herein. Aggregates 

containing frozen lumps shall be independently heated and no materials containing 

frozen lumps, ice or snow shall be allowed to enter the mixer. 

 

4. Before placing the concrete in any form or on any surface, or around any 

reinforcement, heat shall be applied in such a manner that ice or snow will be 

completely removed, and the reinforcement will be at the same temperatures as the 

concrete being placed. No concrete shall be placed on a subgrade that is frozen or 

on one that contains frozen materials. 

 

5. Concrete, when placed in the forms, shall have a temperature of not less than 70 

F. and not above 80 F. Freshly placed concrete shall be maintained at a temperature 

of not less than 50 F. for five (5) days for normal concrete, and not less than 50 

F. for three (3) days for high early strength concrete. Cooling of the concrete to 

outside temperatures shall not be at a rate faster than one (1) degree each hour for 

the first day, and two (2) degrees each hour thereafter. 

 

6. The use of salts, chemicals, or other foreign materials in the mix to lower the 

freezing point of the concrete is prohibited. 

 

7. Before concreting any section of a structure, the section shall be completely housed 

or enclosed in a manner that will ensure the maintenance of the specified 

temperatures. The housing shall be left in place for the curing period specified 

except that sections may be temporarily removed as required to accommodate the 

placing of column forms or concrete provided that they are replaced immediately 

after the form or concrete is in its final position. 
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8. A permanent temperature record shall be kept showing the date, hour, outside 

temperature, and temperatures at several points within the enclosure to show the 

most favorable and unfavorable condition to which the concrete is subjected. 

Thermometer readings will be taken at the start of the work in the morning and 

again in the late afternoon and the data so obtained shall be recorded in such manner 

that it will show the location of each reading and any conditions which might have 

an effect on the temperature. A copy of the temperature records shall be furnished 

to the Owner’s Representative upon request. 

 

C. Hot Weather Concreting 

 

1. Hot weather, for the purposes of this specification, shall be defined as 80 F. and 

rising, or 85 F. and falling. 

 

2. During hot weather, Contractor shall plan for prompt placement by assuring an 

adequate number of personnel to handle and place concrete, and it shall provide 

adequate protection during finishing and during operations. 

 

3. Forms, reinforcing subgrade should be sprinkled with cold water just prior to 

concrete placement. 

 

4. Concrete with a temperature exceeding 90 F shall not be placed, and an attempt 

shall be made to keep the concrete temperature well below 90 F. Contractor shall 

check the temperature of concrete just prior to placement and after placement. This 

information shall be recorded together with the location where the concrete was 

placed. 

 

5. Cooling of concrete materials before mixing and during mixing using methods as 

recommended by the American Concrete Institute shall be adhered to. 

 

6. Concrete shall be placed as soon as possible after mixing and/or delivery. On flat 

work, all finishing operations should be conducted promptly. 

 

7. Protection and Curing: Exposed surfaces shall be protected from accelerated drying 

by using continuous water curing methods and surfaces shall be kept moist for at 

least 120 hours.  On flat slab or other work exposed to wind or other evaporating 

conditions, surfaces shall be protected by wet sand or sisal-kraft paper. If water is 

used directly on new surfaces, the temperature of water should not be much cooler 

than the concrete. 

 

8. Test of concrete conducted during hot weather shall be in accordance with latest 

ACI and PCA Standards and/or recommendations. 

 

9. During hot weather, a log shall be kept indicating air temperature, weather 
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condition, relative humidity, and temperature of concrete before and after 

placement. These tests shall be conducted at frequent intervals and as required by 

the Owner’s Representative. 

 

10. Admixtures to delay setting time will not be permitted. 

 

D. Curing 

 

1. Concrete shall be protected against loss of moisture, rapid drying, or temperature 

changes, mechanical injury, or injury from rain or flowing water for a period of 

seven (7) days. Concrete shall be maintained above 50 F., and in a moist condition 

during curing period. 

 

2. Curing shall commence as soon as free water has disappeared from the surfaces 

after finishing.  Curing of formed soffits of beams, girders, floor slabs, and similar 

surfaces shall be accomplished by moist curing with forms for full curing period. 

 

3. Except where specified methods of curing are specified, curing may be 

accomplished by any one of the following methods: 

 

a. Moist Curing:  Surfaces shall be kept continuously wet by covering with 

burlap, mats, or sand, thoroughly saturated with water and covering kept wet 

by spraying or hosing. Place materials to provide complete surface coverage 

and lap all joints minimum 3-inches. 

 

b. Impervious-Sheeting Curing: Surfaces shall be thoroughly wetted with a fine 

spray of water and then covered with waterproof paper, polyethylene 

sheeting, or polyethylene coated waterproof paper. Edges and ends of 

sheeting shall be overlapped not less than 4-inches and securely cemented or 

taped to form a continuous cover. Sheeting shall be weighted down to prevent 

displacement and shall be repaired or replaced if torn, damaged, or removed 

during the curing period. Under this curing method, the surface of the concrete 

shall always be covered with a water film. Spray concrete surface periodically 

to ensure that at no time will concrete cure under "dry" conditions. 

 

4. Concrete curing of exposed floor slabs shall incorporate one of the two methods 

described above. Use of a concrete cure, seal agent is not acceptable for curing 

exposed floor slabs or sidewalks. Use of this product for sealing and/or curing in 

other locations may be allowed at Owner’s Representative's discretion. 

 

3.12 CONCRETE TESTING STANDARDS: 

 

A. American Society for Testing Materials 

 



























































































PART 1 GENERAL
1.01 SUMMARY

A.THIS SECTION INCLUDES SPECIFICATIONS OR THE SUPPLY AND INSTALLATION OF MODULAR STORMWATER STORAGE UNITS, SPECIFICALLY THE FAMILY OF R-TANK STORMWATER STORAGE
SYSTEM (HEREAFTER CALLED R-TANK).

1.02 QUALITY CONTROL
A.MANUFACTURER QUALIFICATIONS: THE R-TANK MODULAR STORMWATER STORAGE UNITS SHALL BE SUPPLIED BY FERGUSON WATERWORKS AND MANUFACTURED IN ISO CERTIFIED
FACILITIES.
a.MANUFACTURER SAMPLES SHALL BE PROVIDED TO THE CLIENT & CONTRACTOR FOR REVIEW UPON REQUEST.
b.A MANUFACTURER'S REPRESENTATIVE IS AVAILABLE FOR PRE-INSTALLATION CONFERENCE, PER SECTION 1.05 & SITE REVIEW, UPON REQUEST.

1.03 SUBMITTALS
A.SUBMIT PRODUCT DATA, INSTALLATION GUIDELINES, AND PRODUCT CERTIFICATIONS FOR THE R-TANK MODULAR STORMWATER STORAGE UNITS.
a.R-TANK LAYOUT DRAWINGS, INCLUDING TYPICAL SECTIONS, DETAILS AS WELL AS THE REQUIRED BASE ELEVATION OF STONE AND TANKS, MINIMUM COVER REQUIREMENTS AND TANK
CONFIGURATION.

b.R-TANK PRODUCT DATA, INCLUDING COMPRESSIVE STRENGTH, AND INSTALLATION GUIDELINES.
c.ACCESSORY MATERIAL DOCUMENTATION / CERTIFICATES FOR GEOTEXTILE, GEOGRID, BASE COURSE AND BACKFILL MATERIALS.

B.ANY PROPOSED EQUAL ALTERNATIVE PRODUCT SUBSTITUTION TO THIS SPECIFICATION MUST BE SUBMITTED FOR REVIEW AND APPROVED PRIOR TO BID OPENING. REVIEW PACKAGE
SHOULD INCLUDE THIRD PARTY REVIEWED PERFORMANCE DATA THAT MEETS OR EXCEEDS CRITERIA IN TABLE 2.01 B.

1.04 DELIVERY, STORAGE, AND HANDLING
A.PROTECT R-TANK AND OTHER MATERIALS FROM DAMAGE DURING DELIVERY AND OFFLOADING. HANDLING IS TO BE PERFORMED WITH EQUIPMENT APPROPRIATE TO THE MATERIALS AND
SITE CONDITIONS.

B.STORAGE OF MATERIALS SHOULD BE ON SMOOTH SURFACES, FREE FROM DIRT, MUD AND DEBRIS, AND AWAY FROM ANY OPEN FLAME, WELDING OPERATIONS, OR OTHER POTENTIAL HEAT
SOURCES. UV SENSITIVE MATERIALS AND R-TANK UNITS SHOULD BE STORED UNDER A TARP TO PROTECT FROM SUNLIGHT WHEN TIME FROM DELIVERY TO INSTALLATION EXCEEDS TWO
WEEKS.

C.WHEN HANDLING AND INSTALLING PRODUCT IN COLD WEATHER:
a.WHEN THE AIR TEMPERATURE IS 40Á F OR BELOW, CARE MUST BE TAKEN WHEN HANDLING PLASTICS TO ENSURE NO CRACKING. DO NOT USE FROZEN MATERIALS, OR MATERIALS COATED
WITH ICE OR FROST.

b.DO NOT BUILD ON FROZEN GROUND OR WET, SATURATED OR MUDDY SUBGRADE.
1.05 PREINSTALLATION CONFERENCE.

A.PRIOR TO THE START OF THE INSTALLATION, A PRE-INSTALLATION CONFERENCE SHALL OCCUR WITH THE REPRESENTATIVES FROM THE DESIGN TEAM, THE GENERAL CONTRACTOR, THE
EXCAVATION CONTRACTOR, THE R-TANK INSTALLATION CONTRACTOR, AND THE MANUFACTURER'S REPRESENTATIVE.

B.THE PRE-INSTALLATION CONFERENCE SHALL REVIEW THE LAYOUT DRAWINGS, PRE-CONSTRUCTION CHECKLIST, AND DISCUSS KEY STEPS OF THE PROCESS. THE PRE-CONSTRUCTION
CHECKLIST SHALL BE SIGNED AND DATED BY ALL PARTICIPANTS.

1.06 PROJECT CONDITIONS
A.COORDINATE INSTALLATION FOR THE R-TANK SYSTEM WITH OTHER ON-SITE ACTIVITIES TO ELIMINATE ALL NON-INSTALLATION RELATED CONSTRUCTION TRAFFIC OVER THE COMPLETED
R-TANK SYSTEM.

B.PROTECT ADJACENT WORK FROM DAMAGE DURING R-TANK SYSTEM INSTALLATION.
C.PROVIDE PROPER SEDIMENT CONTROLS TO PREVENT SEDIMENT INTRUSION, IF THE SYSTEM IS OPERATIONAL DURING CONSTRUCTION.
D.CONTRACTOR IS RESPONSIBLE FOR ANY DAMAGE TO THE SYSTEM DURING CONSTRUCTION.
E.ALL PRE-TREATMENT SYSTEMS MUST BE IN PLACE AND FUNCTIONAL PRIOR TO OPERATION OF THE R-TANK SYSTEM.

PART 2PRODUCTS
2.01 R-TANK UNITS

A.INJECTION MOLDED PLASTIC TANK COMPONENTS ASSEMBLED TO FORM A MODULAR STRUCTURE OF PREDESIGNED HEIGHT.
B.R-TANK UNITS SHALL MEET THE FOLLOWING PHYSICAL & CHEMICAL CHARACTERISTICS:

2.02 GEOSYNTHETICS 
A. GEOTEXTILE

a. STANDARD APPLICATION: THE STANDARD GEOTEXTILE SHALL BE AN 8 OZ PER SQUARE YARD NONWOVEN GEOTEXTILE.
b. INFILTRATION APPLICATIONS: WHEN WATER MUST INFILTRATE/EXFILTRATE THROUGH THE GEOTEXTILE AS A FUNCTION OF THE SYSTEM DESIGN, A WOVEN MONOFILAMENT SHALL BE USED. IN SPECIALTY

APPLICATIONS, A MICROGRID/MESH MAY BE APPROVED AS AN ALTERNATIVE SEPARATION FABRIC, IN CONSULTATION WITH THE MANUFACTURER'S REPRESENTATIVE.
c. LINED APPLICATIONS: WHEN WATER MUST BE RETAINED WITHIN THE TANKS TO PREVENT INFILTRATION/EXFILTRATION, AN IMPERMEABLE LINER SHALL BE USED. THE LINER MATERIAL AND THICKNESS

SHALL BE SPECIFIED BY THE PROJECT DESIGN ENGINEER. THIS LINER SHOULD BE INSTALLED PER LINER MANUFACTURER SPECIFICATIONS AND INDUSTRY ACCEPTED TECHNIQUES.
B. GEOGRID

a. FOR INSTALLATIONS SUBJECT TO TRAFFIC LOADS, INSTALL GEOGRID TO REINFORCE BACKFILL ABOVE THE R-TANK SYSTEM.
b. GEOGRID IS NOT REQUIRED FOR R-TANKXD AND IS OFTEN NOT REQUIRED FOR NON-TRAFFIC LOAD APPLICATIONS.

2.03 BEDDING, BACKFILL & COVER MATERIALS
A. ALL MATERIALS SHALL BE FREE FROM LUMPS, DEBRIS, AND ANY SHARP OBJECTS THAT COULD CUT THE GEOTEXTILE.
B. BEDDING MATERIALS: STONE (ANGULAR AND SMALLER THAN 1.5” IN DIAMETER) OR SOIL (GW, GP, SW, OR SP AS CLASSIFIED BY THE UNIFIED SOIL CLASSIFICATION SYSTEM) SHALL BE USED BELOW THE

R-TANK SYSTEM (3” MINIMUM AND 12” MAXIMUM). FOR INFILTRATION APPLICATIONS BEDDING MATERIAL SHALL BE FREE DRAINING.
C. SIDE AND TOP BACKFILL: RECOMMENDED BACKFILL MATERIAL SHOULD BE CLEAN AND FREE OF DEBRIS, WITH A PARTICLE SIZE DISTRIBUTION THAT IS APPROPRIATE FOR THE SPECIFIC APPLICATION.

IDENTICAL BACKFILL MATERIAL SHALL BE USED ON THE SIDE AND TOP OF THE UNITS.
a. TRAFFIC APPLICATIONS: BACKFILL MATERIALS SHALL BE FREE DRAINING STONE (ANGULAR AND SMALLER THAN 1.5” IN DIAMETER) OR SOIL (GW, GP, SW, OR SP AS CLASSIFIED BY THE UNIFIED SOIL

CLASSIFICATION SYSTEM).
b. NON-TRAFFIC APPLICATIONS - FOR ALL R-TANK MODULES INSTALLED IN GREEN SPACES AND NOT SUBJECTED TO VEHICULAR LOADS, BACKFILL MATERIALS MAY EITHER FOLLOW THE GUIDELINES FOR

TRAFFIC APPLICATIONS ABOVE, OR THE TOP BACKFILL LAYER MAY CONSIST OF AASHTO #57 STONE BLENDED WITH 30-40% (BY VOLUME) TOPSOIL TO AID IN ESTABLISHING VEGETATION.
c. BIOFILTRATION / BIORETENTION APPLICATIONS - BACKFILL MATERIALS SHALL BE IN ACCORDANCE WITH THE CROSS-SECTION FOR THE SPECIFIC BIOFILTRATION/BIORETENTION APPLICATION AND MEDIA.

A LAYER OF BRIDGING STONE SHALL SEPARATE THE SOIL MEDIA FROM THE R-TANK UNITS.
D. ADDITIONAL COVER MATERIALS: ADDITIONAL COVER MATERIAL SHALL BE STRUCTURAL FILL MEETING THE GRADATIONAL REQUIREMENTS OF SM, SP, SW, GM, GP, OR GW AS CLASSIFIED BY THE UNIFIED

SOIL CLASSIFICATION SYSTEM. STRUCTURAL FILL SHALL BE SPECIFIED BY THE ENGINEER OF RECORD.
2.04 OTHER MATERIALS

A. UTILITY MARKER: INSTALL METALLIC TAPE AT CORNERS OF R-TANK SYSTEM TO MARK THE AREA FOR FUTURE UTILITY DETECTION.

PART 3 EXECUTION
3.01 EXCAVATION PREPARATION

A. VERIFY THE SITE CONDITIONS ARE SUITABLE FOR PRODUCT STORAGE AND INSTALLATION PER GUIDELINES.
B. ALL EXCAVATIONS MUST MEET OSHA SAFETY STANDARDS FOR SLOPES OR SHORING.
C. STAKE OUT, EXCAVATE, AND PREPARE THE SUBGRADE AREA PER GEOTECHNICAL ENGINEER'S RECOMMENDATIONS AND/OR AS SHOWN ON THE DESIGN DRAWINGS, TO PROVIDE ADEQUATE SUPPORT FOR

PROJECT DESIGN LOADS.
a. ENSURE THAT THE EXCAVATION IS AT LEAST 2 FEET GREATER THAN R-TANK DIMENSIONS IN EACH DIRECTION ALLOWING FOR INSTALLATION OF GEOTEXTILE FILTER FABRIC, R-TANK MODULES, AND FREE

DRAINING BACKFILL MATERIALS.
b. BASE OF THE EXCAVATION SHALL BE UNIFORM, LEVEL, AND FREE OF LUMPS OR DEBRIS AND SOFT OR YIELDING SUBGRADE AREAS.

D. UNSUITABLE SOILS OR CONDITIONS: ALL QUESTIONS ABOUT THE BASE OF THE EXCAVATION SHALL BE DIRECTED TO THE OWNER'S ENGINEER. THE OWNER'S ENGINEER SHALL DETERMINE THE REQUIRED
BEARING CAPACITY OF THE R-TANK SUBGRADE; HOWEVER, IN NO CASE SHALL A BEARING CAPACITY OF LESS THAN 2,000 POUNDS PER SQUARE FOOT BE PROVIDED.

3.02 BEDDING PREPARATION
A. WHERE A GEOTEXTILE WRAP IS SPECIFIED BETWEEN THE NATIVE SOIL AND STONE BASE, CUT STRIPS TO LENGTH, AND INSTALL IN EXCAVATION, REMOVING WRINKLES SO MATERIAL LAYS FLAT.

a. OVERLAP GEOTEXTILE A MINIMUM 12” OR AS RECOMMENDED BY MANUFACTURER. USE TAPE, SPECIAL ADHESIVES, SANDBAGS, OR OTHER BALLAST TO SECURE OVERLAPS.
b. WHERE AN IMPERVIOUS LINER IS SPECIFIED, INSTALL THE LINER PER MANUFACTURER'S RECOMMENDATIONS AND THE CONTRACT DOCUMENTS. THE LINER SHOULD BE SANDWICHED BETWEEN LAYERS

OF NON-WOVEN GEOTEXTILE AT A MINIMUM.
c. AS GEOTEXTILES CAN BE DAMAGED BY EXTREME HEAT, SMOKING IS NOT PERMISSIBLE ON/NEAR THE GEOTEXTILE, AND TOOLS USING A FLAME TO TACK THE OVERLAPS, SUCH AS PROPANE TORCHES, ARE

PROHIBITED.
B. PLACE A THIN LAYER (3” UNLESS OTHERWISE SPECIFIED) OF BEDDING MATERIAL (SECTION 2.03B), WITHIN ½” (+/- ¼”) OF LEVEL OR AS SHOWN ON THE PLANS. VIBRATORY TAMP OR STATIC ROLL TO PREPARE

BEDDING MATERIALS UNTIL THEY ARE FIRM AND UNYIELDING.
C. OUTLINE THE FOOTPRINT OF THE R-TANK SYSTEM ON THE EXCAVATION FLOOR USING SPRAY PAINT OR CHALK LINE TO ENSURE A 2' PERIMETER IS AVAILABLE AROUND THE R-TANK SYSTEM FOR PROPER

INSTALLATION AND COMPACTION OF BACKFILL.
3.03 LAYOUT AND INSTALLATION OF R-TANK UNITS

A. INSTALL A GEOTEXTILE WRAP BY CUTTING STRIPS TO LENGTH AND REMOVING WRINKLES SO MATERIAL LAYS FLAT.
a. OVERLAP GEOTEXTILE A MINIMUM 12” OR AS RECOMMENDED BY MANUFACTURER. USE TAPE, SPECIAL ADHESIVES, SANDBAGS, OR OTHER BALLAST TO SECURE OVERLAPS.
b. WHERE AN IMPERVIOUS LINER IS SPECIFIED, INSTALL THE LINER PER MANUFACTURER'S RECOMMENDATIONS AND THE CONTRACT DOCUMENTS. THE LINER SHOULD BE SANDWICHED BETWEEN LAYERS

OF NON-WOVEN GEOTEXTILE AT A MINIMUM.
c. AS GEOTEXTILES CAN BE DAMAGED BY EXTREME HEAT, SMOKING IS NOT PERMISSIBLE ON/NEAR THE GEOTEXTILE, AND TOOLS USING A FLAME TO TACK THE OVERLAPS, SUCH AS PROPANE TORCHES, ARE

PROHIBITED.
B. MARK OR OUTLINE THE UNIT AREA TO ENSURE A SQUARE AND STRAIGHT INSTALLATION.
C. ASSEMBLE R-TANK UNITS IN ACCORDANCE WITH THE R-TANK DRAWINGS AND INSTALLATION GUIDELINES.
D. INSTALL R-TANK MODULES BY PLACING SIDE BY SIDE, IN ACCORDANCE WITH THE DESIGN DRAWINGS. THE MODULES ARE TO BE ORIENTED AS PER THE DESIGN DRAWING WITH REQUIRED DEPTH AS SHOWN

ON PLANS.
a. FOR HD AND SD INSTALLATIONS, THE LARGE SIDE PLATE OF THE TANK SHOULD BE PLACED ON THE PERIMETER OF THE SYSTEM. THIS WILL TYPICALLY REQUIRE THAT THE ENDS OF THE TANK AREA WILL

HAVE A ROW OF TANKS PLACED PERPENDICULAR TO ALL OTHER TANKS. REFER TO R-TANK DRAWINGS AND INSTALLATION GUIDE FOR MORE DETAILS.
b. FOR MD, UD, AND XD INSTALLATIONS, THERE IS NO PERPENDICULAR END ROW REQUIRED.
c. FOR MD INSTALLATION, EXTERNAL SIDE PANELS SHALL BE INSTALLED AROUND THE PERIMETER OF THE SYSTEM. STACKING CLIPS SHALL BE INSTALLED IN EACH TIER AND EACH DIRECTION, AS SHOWN ON

DESIGN DRAWING DETAILS.
d. FOR XD INSTALLATIONS, INSTALL STACKING CLIPS AS SPECIFIED IN DESIGN DRAWINGS.

E. COMPLETELY ENCAPSULATE THE R-TANK UNITS IN THE SPECIFIED GEOTEXTILE TO PREVENT BACKFILL ENTRY INTO THE SYSTEM. OVERLAP GEOTEXTILE 12” OR AS RECOMMENDED BY MANUFACTURER. TAKE
GREAT CARE TO AVOID DAMAGE TO GEOTEXTILE (AND, IF SPECIFIED, IMPERVIOUS LINER) DURING PLACEMENT.

F. IDENTIFY ANY INLET(S) OR OUTLET(S) LOCATIONS. THE GEOTEXTILE FABRIC SHALL BE CUT TO ENABLE HYDRAULIC CONTINUITY BETWEEN THE CONNECTIONS AND THE R-TANK UNITS. THESE CONNECTIONS
SHALL BE SECURED USING PIPE BOOTS WITH STAINLESS STEEL PIPE CLAMPS. SUPPORT PIPE IN TRENCHES DURING BACKFILL OPERATIONS TO PREVENT PIPE FROM SETTLING AND DAMAGING THE GEOTEXTILE
WRAP OR PIPE. ENSURE END OF PIPE IS INSTALLED SNUG AGAINST R-TANK SYSTEM.

G. INSTALL INSPECTION AND VENTILATION PORTS IN LOCATIONS NOTED ON PLANS. AT A MINIMUM ONE MAINTENANCE PORT SHALL BE INSTALLED WITHIN 10' OF EACH INLET & OUTLET CONNECTION, AND
WITH A MAXIMUM SPACING OF APPROXIMATELY 50' ON CENTER. INSTALL ALL PORTS AS NOTED IN THE R-TANK INSTALLATION GUIDE.

3.04 BACKFILLING OF THE R-TANK UNITS
A. BACKFILL WITH MATERIALS IN ACCORDANCE WITH SECTION 2.03C AND PROJECT SPECIFICATIONS

a. PLACE MATERIAL AROUND THE PERIMETER OF THE UNITS IN LIFTS WITH A MAXIMUM THICKNESS OF 12” AND COMPACTED WITH WALK BEHIND COMPACTION EQUIPMENT.
1. EACH LIFT SHALL BE PLACED AROUND THE ENTIRE PERIMETER SUCH THAT EACH LIFT IS NO MORE THAN 24” HIGHER THAN THE SIDE BACKFILL ALONG ANY OTHER LOCATION ON THE PERIMETER OF

THE R-TANK SYSTEM.
2. NO FILL SHALL BE PLACED OVER TOP OF TANKS UNTIL THE SIDE BACKFILL HAS BEEN COMPLETED.
3. EACH LIFT SHALL BE COMPACTED PROJECT SPECIFICATIONS OR UNTIL NO FURTHER DENSIFICATION IS OBSERVED (FOR SELF-COMPACTING STONE MATERIALS). EVEN WHEN “SELF-COMPACTING”

BACKFILL MATERIALS ARE SELECTED, A WALK BEHIND VIBRATORY COMPACTOR MUST BE USED.
4. TAKE CARE TO ENSURE THAT THE COMPACTION PROCESS DOES NOT ALLOW THE MACHINERY TO CONTACT THE MODULES DUE TO THE POTENTIAL FOR DAMAGE TO THE GEOTEXTILE AND R-TANK

UNITS.
5. NO COMPACTION EQUIPMENT IS PERMISSIBLE TO OPERATE DIRECTLY ON THE R-TANK MODULES.

b. PLACE A TOP BACKFILL LAYER ON THE UNITS TO THE THICKNESS SPECIFIED IN THE R-TANK DRAWINGS AND IN ACCORDANCE WITH PROJECT SPECIFICATIONS.
1. ONLY LOW-PRESSURE TRACK VEHICLES SHALL BE OPERATED OVER THE R-TANK SYSTEM DURING CONSTRUCTION. DUMP TRUCKS AND PANS SHALL NOT BE OPERATED WITHIN THE R-TANK SYSTEM

FOOTPRINT AT ANY TIME. HEAVY EQUIPMENT SHOULD UNLOAD IN AN AREA ADJACENT TO THE R-TANK SYSTEM AND THE MATERIAL SHOULD BE MOVED OVER THE SYSTEM USING LOW GROUND
PRESSURE TRACKED EQUIPMENT.

2. LIGHTLY COMPACTED USING A WALK-BEHIND TRENCH ROLLER. ALTERNATELY, A ROLLER (MAXIMUM GROSS VEHICLE WEIGHT OF 6 TONS) MAY BE USED. ROLLER MUST REMAIN IN STATIC MODE
UNTIL A MINIMUM OF 24” OF COVER HAS BEEN PLACED OVER THE MODULES. SHEEP FOOT ROLLERS SHOULD NOT BE USED.

B. IF SPECIFIED, COMPLETELY ENCAPSULATE THE BACKFILL IN THE SPECIFIED GEOTEXTILE. OVERLAP GEOTEXTILE 12” OR AS RECOMMENDED BY MANUFACTURER. TAKE GREAT CARE TO AVOID DAMAGE TO
GEOTEXTILE (AND, IF SPECIFIED, IMPERVIOUS LINER) DURING PLACEMENT.

C. IF REQUIRED, INSTALL A GEOGRID AS SHOWN ON PLANS. GEOGRID SHALL EXTEND A MINIMUM OF 3 FEET BEYOND THE LIMITS OF THE EXCAVATION WALL. IN CASES OF LIMITATIONS SUCH AS CURB,
PROPERTY LINE, ETC. CONSULT A MANUFACTURER'S REPRESENTATIVE ABOUT REDUCING THE MINIMUM EXTENSION LENGTH.

D. FOLLOWING PLACEMENT AND COMPACTION OF THE INITIAL COVER, SUBSEQUENT LIFTS OF STRUCTURAL FILL (SECTION 2.03D) SHALL BE PLACED AND COMPACTED PER ENGINEER OF RECORD
SPECIFICATIONS. DO NOT EXCEED MAXIMUM COVER DEPTHS LISTED IN TABLE 2.01B.

E. ENSURE THAT ALL UNRELATED CONSTRUCTION TRAFFIC IS KEPT AWAY FROM THE LIMITS OF EXCAVATION UNTIL THE PROJECT IS COMPLETE AND FINAL SURFACE MATERIALS ARE IN PLACE. IT IS
RECOMMENDED THAT HIGH VISIBILITY TAPE OR OTHER DEVICES BE PLACED AROUND THE SYSTEM TO PREVENT TRAFFIC ACCESS.

F. PLACE SURFACING MATERIALS, SUCH AS GROUNDCOVERS (NO LARGE TREES), OR PAVING MATERIALS OVER THE STRUCTURE WITH CARE TO AVOID DISPLACEMENT OF COVER FILL AND DAMAGE TO
SURROUNDING AREAS.

3.05 MAINTENANCE REQUIREMENTS
A. ROUTINE MAINTENANCE EFFORT IS REQUIRED TO ENSURE PROPER PERFORMANCE OF THE R-TANK SYSTEM. THE MAINTENANCE PROGRAM SHOULD BE FOCUSED ON PRETREATMENT SYSTEMS. ENSURING

THESE STRUCTURES ARE CLEAN AND FUNCTIONING PROPERLY WILL REDUCE THE RISK OF CONTAMINATION OF THE R-TANK SYSTEM AND STORMWATER RELEASED FROM THE SITE. MAINTAIN AS NEEDED
USING ACCEPTABLE PRACTICES OR FOLLOWING MANUFACTURER'S GUIDELINES (FOR PROPRIETARY SYSTEMS).

B. ALL INLET PIPES AND INSPECTION AND/OR MAINTENANCE PORTS IN THE R-TANK SYSTEM WILL NEED TO BE INSPECTED FOR ACCUMULATION OF SEDIMENTS AT LEAST QUARTERLY THROUGH THE FIRST YEAR
OF OPERATION AND AT LEAST YEARLY THEREAFTER.

C. IF SEDIMENT HAS ACCUMULATED TO THE LEVEL NOTED IN THE R-TANK OPERATION AND MAINTENANCE GUIDE OR BEYOND A LEVEL ACCEPTABLE TO THE OWNER'S ENGINEER, THE R-TANK SYSTEM SHOULD
BE FLUSHED.

R-TANK SPECIFICATION

PROPERTY DESCRIPTION R-TankHD R-TankSD R-TankMD R-TankUD R-TankXD

Void Area Volume available for water storage95% 95% 95% 95% 90%
Surface Void AreaPercentage of exterior available for infiltration90% 90% 90% 90% 90%
Vertical Compressive StrengthASTM D 2412 / ASTM F 241833.0 psi 42.0 psi 64.0 psi 134.0 psi 240.0 psi
Lateral Compressive StrengthASTM D 2412 / ASTM F 241820.0 psi 22.0 psi 35.0 psi 19.0 psi N/A
HS-20 Minimum CoverCover required to support HS-20 loads20ò 18ò 15" 12" 6"
HS-25 Minimum CoverCover required to support HS-25 loads24ò 21ò 18" 15" 6"
Maximum Cover Maximum allowable cover depth< 7 feet < 10 feet < 10 feet < 7 feet < 10 feet
Unit Weight Weight of plastic per cubic foot of tank3.62 lbs/cf3.96 lbs / cf3.53 lbs / cf4.33 lbs / cf7.55 lbs / cf
Service TemperatureSafe temperature range for use-14 ï 167Á F-14 ï 167Á F-14 ï 167Á F-14 ï 167Á F-14 to 185Á F
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140 SF
FOCALPOINT

12" DOMED OVERFLOW WITH FILTER BAG (TYP.)
RIM ELEV. 440.00

6" RCP CONNECTION

RAIN GUARDIAN TURRET

LEGEND

NOTES & DISCLAIMERS

ELEVATIONS

DESCRIPTION ELEVATION

 TOP OF MULCH ELEVATION 443.04

 TOP OF MEDIA ELEVATION 442.79

 DEPTH OF MEDIA 18"

 TOP OF BRIDGING STONE ELEVATION 441.29

 TOP OF R-TANK UNDERDRAIN ELEV. 440.79

 R-TANK UNDERDRAIN INVERT 440.00
 INVERT OF STONE BASE (3") 439.75

1. INSTALLATION TO BE COMPLETED IN ACCORDANCE WITH
MANUFACTURER’S SPECIFICATIONS.

2. BACKFILL, GEOTEXTILE, AND/OR LINER QUANTITIES ARE
APPROXIMATIONS BASED ON DIMENSIONS SHOWN.

3. CONSULTANT DRAWINGS ARE BEING RELIED UPON  AS BEING
ACCURATE IN DEPICTING SITE CONDITIONS, THAT THEY
SATISFY ANY LOCAL BUILDING CODE REQUIREMENTS, AND
THAT THEY ACCURATELY DEPICT SUBSURFACE CONDITIONS.

4. FERGUSON SUPPLIES THE PRODUCTS ONLY AND TAKES NO
RESPONSIBILITY FOR INSTALLATION AND HAS NO ROLE IN THE
INSTALLATION OF THE PRODUCTS.

5. FERGUSON DOES NOT SUPPLY THE PLANTINGS OR DRAINAGE
STONE.

6. R-TANK SYSTEMS ARE NOT DESIGNED TO SUPPORT LOADS
FROM BUILDINGS, RETAINING WALLS, ETC. THEREFORE, THE
ENGINEER OF RECORD MUST COORDINATED WITH THE
PROPER DISCIPLINES TO ENSURE NO STRUCTURAL LOADS
ARE IMPARTED UPON THE SYSTEM AND ANY INFILTRATION
FROM THE SYSTEM HAS BEEN ACCOUNTED FOR IN
FOUNDATION DESIGN.

PIPE CONNECTION

EXCAVATION PERIMETER

R-TANK SD SINGLE UNITS

PERIMETER BACKFILL

SYSTEM VOLUMES

 FOCALPOINT FOOTPRINT 140 SF

 FOCALPOINT MEDIA QUANTITY 8 CY

 SUBSURFACE STORAGE VOLUME 123 CF

 EXCAVATION FOOTPRINT 140 SF

 DRAINAGE STONE QUANTITY 1 CY

R-TANK QUANTITIES

 # OF SD SINGLE R-TANKS 28
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LEGEND

NOTES & DISCLAIMERS

ELEVATIONS

DESCRIPTION ELEVATION

 TOP OF MULCH ELEVATION 443.04 443.19

 TOP OF MEDIA ELEVATION 442.79 442.94

 DEPTH OF MEDIA 18" 18"

 TOP OF BRIDGING STONE ELEVATION 441.29 441.44

 TOP OF R-TANK UNDERDRAIN ELEV. 440.79 440.94

 R-TANK UNDERDRAIN INVERT 440.00 440.15
 INVERT OF STONE BASE (3") 439.75 439.90

1. INSTALLATION TO BE COMPLETED IN ACCORDANCE WITH MANUFACTURER’S
SPECIFICATIONS.

2. BACKFILL, GEOTEXTILE, AND/OR LINER QUANTITIES ARE APPROXIMATIONS BASED
ON DIMENSIONS SHOWN.

3. CONSULTANT DRAWINGS ARE BEING RELIED UPON  AS BEING ACCURATE IN
DEPICTING SITE CONDITIONS, THAT THEY SATISFY ANY LOCAL BUILDING CODE
REQUIREMENTS, AND THAT THEY ACCURATELY DEPICT SUBSURFACE CONDITIONS.

4. FERGUSON SUPPLIES THE PRODUCTS ONLY AND TAKES NO RESPONSIBILITY FOR
INSTALLATION AND HAS NO ROLE IN THE INSTALLATION OF THE PRODUCTS.

5. FERGUSON DOES NOT SUPPLY THE PLANTINGS OR DRAINAGE STONE.
6. R-TANK SYSTEMS ARE NOT DESIGNED TO SUPPORT LOADS FROM BUILDINGS,

RETAINING WALLS, ETC. THEREFORE, THE ENGINEER OF RECORD MUST
COORDINATED WITH THE PROPER DISCIPLINES TO ENSURE NO STRUCTURAL
LOADS ARE IMPARTED UPON THE SYSTEM AND ANY INFILTRATION FROM THE
SYSTEM HAS BEEN ACCOUNTED FOR IN FOUNDATION DESIGN.

PIPE CONNECTION

EXCAVATION PERIMETER

R-TANK SD SINGLE UNITS

PERIMETER BACKFILL

SYSTEM VOLUMES

 SYSTEM DESIGNATION FOCALPOINT 2 FOCALPOINT 3

 FOCALPOINT FOOTPRINT 280 SF 240 SF

 FOCALPOINT MEDIA QUANTITY 16 CY 13 CY

 SUBSURFACE STORAGE VOLUME 250 CF 214 CF

 EXCAVATION FOOTPRINT 280 SF 240 SF

 DRAINAGE STONE QUANTITY 3 CY 2 CY

R-TANK QUANTITIES

 # OF SD SINGLE R-TANKS 58 50
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TYPICAL FOCALPOINT SECTION

PLANTINGS (REQUIRED)
SEE LANDSCAPE PLAN
FOR PLANT SELECTION
AND SPACING

PREPARE SUBGRADE
AS SHOWN ON PLANS SIDE BACKFILL - 4" MIN .

R-TANK UNITS WRAPPED WITH
SR-18 MICROGRID OR EQUAL

EXCAVATION WRAPPED WITH
N080 NON-WOVEN GEOTEXTILE

SEPARATION MESH BETWEEN THE
BRIDGING STONE AND R-TANK, EXTENDING
12" BEYOND THE BRIDGING STONE
FOOTPRINT (SR-18 MICROGRID OR EQUAL)

AGED DOUBLE
SHREDDED

HARDWOOD MULCH
WITH FINES REMOVED

HIGH FLOW MEDIA
(100"/ HR (MIN.)

(SEE SPECIFICATIONS)

BRIDGING STONE
(SEE SPECIFICATIONS)

R-TANK UNITS

LEVELING BASE

SINGLE R-TANKSD - MODULE DETAIL

GEOMETRY:
LENGTH = 28.15 IN. (715 MM)
WIDTH = 15.75 IN. (400 MM)
HEIGHT = 9.45 IN. (240 MM)
TANK VOLUME = 2.42 CF
STORAGE VOLUME = 2.30 CF
VOID INTERNAL VOLUME: 95%
VOID SURFACE AREA: 90%

MODULE DATA

LOAD RATING:
42.9 PSI, (MODULE ONLY)
HS20/HS25 - SEE SPEC FOR
COVER REQUIREMENTS
MATERIAL:
100% RECYCLED POLYPROPYLENE
SMALL PLATES REQUIRED:
5/SEGMENT, 5/MODULE

28.15"

15
.7

5"

15.75"

9.
45

"

TOP

ENDSIDE

(5) SMALL PLATES

R-TANK UNIT LOAD RATING

UNIT
TYPE

COMPRESSION
STRENGTH

NON-VEHICULAR
MIN. COVER*

HS-20 MIN.
COVER*

HS-25 MIN.
COVER*

MAX.
COVER*

SD 42.9 PSI 12" 18" 19" 9.99'

* MINIMUM AND MAXIMUM COVER ARE MEASURED FROM THE TOP OF THE R-TANK UNIT TO
  THE TOP OF THE FINISHED SURFACE.

R-TANK
SYSTEM

R-TANK YARD INLET DETAIL

Ø12" DOMED GRATE (RAISED
TO ALLOW FOR PONDING)

FINISH GRADE

NON-CORROSIVE SOLID PLATE
PLASTIC, SLATE OR EQUIVALENT

INSPECTION
PORT

NOTE: YARD DRAIN IS NOT INTENDED FOR
VEHICULAR TRAFFIC.

NON-CORROSIVE
HOSE CLAMP

21" TALL FILTER

R-TANK - TREE OFFSET DETAIL

R-TANK
SYSTEM

PROPOSED TREE

OPTIONAL: MINIMUM 12" TALL
ROOT BARRIER, INSTALLED
WITH TOP EDGE 1" ABOVE
GROUND

HORIZONTAL OFFSET "H"

R-TANK IS NOT DESIGNED TO SUPPORT LOADS ASSOCIATED
WITH TREES AND SHOULD BE PROTECTED FROM DAMAGE
RELATED TO ROOTS.
· A MINIMUM HORIZONTAL OFFSET "H" OF 1'-0" FOR EVERY 1"

OF FUTURE DBH (DIAMETER BREAST HEIGHT IS
RECOMMENDED FROM THE CENTER OF THE TREE..

· THE CIVIL ENGINEER AND LANDSCAPE ARCHITECT SHALL
REVIEW ALL DOCUMENTATION AND DESIGNS TO ENSURE
ADEQUATE SPACING HAS BEEN PROVIDED FROM THE
TREE TO THE R-TANK UNITS.

2'-0"

OPTIONAL: ROOTBARRIER OR BIOBARRIER
PRODUCT ALONG EDGE OF EXCAVATION
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RAIN GUARDIAN TURRET - REAR DISCHARGE DETAIL

1'
-1

3 4"

1'
-3

1 2"

10
.5

"

NOTES:
1. THE TOP OF THE CLASS 5 BASE (COMPACTED TO 95% STANDARD PROCTOR) IS PRECISELY 1’ 4” BELOW THE GUTTERLINE

ELEVATION.
2. INLET WIDTH AND DISTANCE BETWEEN BACK OF CURB AND RAIN GUARDIAN TURRET MAY VARY WITH SITE CONDITIONS.
3. CONCRETE BASE EXTENDS BEYOND THE FILTER WALL OF THE RAIN GUARDIAN TURRET TO SERVE AS A SPLASH

DISSIPATOR.

RAIN GUARDIAN TURRET (CONCRETE BASE INCLUDED)

TOP GRATE

REMOVABLE FILTER

HIGH FLOW OVERFLOW

PRIMARY OUTLET 1'
-0

"

11 2"

6" CLASS 5 AGGREGATE

SUBSOIL

GUTTER LINE

CURB

3'
-8

"

3'-10"

4'
-1

"

4'
-2

"

CURB-CUT (WIDTH VARIES)

BACK OF CURB

CONCRETE INLET AREA

RAIN GUARDIAN TURRET
(CONCRETE BASE INCLUDED)

PLAN VIEW SECTION VIEW

R-TANK TYPICAL TANK INLET/OUTLET W/ GEOTEXTILE PIPE BOOT DETAIL

PIPE PIPE
O.D.

2'-0"

STAINLESS STEEL BAND

GEOTEXTILE FABRIC OVER
R-TANK

INLET/OUTLET
PIPE

"X" CUT IN THE FABRIC
TO ALLOW PIPE/TANK
INTERFACE

END VIEW OF PIPE/FABRIC CONNECTION

NOTE: PIPE MUST BUTT DIRECTLY
AGAINST R-TANK. PIPE EFFLUENT

SHALL NOT PASS THROUGH
FABRIC ENVELOPE

STAINLESS STEEL BAND USED
TO FASTEN FABRIC TO PIPES
TO PREVENT BACKFILL FROM

ENTERING STRUCTURE

FRONT VIEW OF GEOTEXTILE BOOT SIDE VIEW OF GEOTEXTILE BOOTGEOTEXTILE BOOT SIDE VIEW OF PIPE/FABRIC CONNECTION

CUT AN “X” IN THE FABRIC ENVELOPE THAT IS SLIGHTLY
LARGER THAN THE PIPE. PULL THE FABRIC FLAPS AROUND

THE PIPE, AND SEAL WITH A STAINLESS STEEL BAND.

GEOTEXTILE FABRIC OVER
R-TANK

AFTER TANK WRAP IS SECURED TO PIPE, SLIDE BOOT AGAINST R-TANK AND
SECURE WITH SECOND STAINLESS STEEL BAND, THEN ATTACH BOOT FLAP TO
TANK ENVELOPE FABRIC WITH DUCT TAPE OR OTHER ADHESIVE.

FABRIC COLLAR TO FIT OUTSIDE
DIAMETER OF INLET/OUTLET PIPE

12 OZ/SY NON-WOVEN
GEOTEXTILE, TRIM AS
NEEDED

STAINLESS STEEL
BAND

GEOTEXTILE
FABRIC OVER

R-TANK

NOTE:
· PIPE BOOTS ARE AVAILABLE IN THE FOLLOWING

STANDARD SIZES: 8" | 12" | 15" | 18" | 24".
· LARGER SPECIAL ORDER, CUSTOM SIZES ARE

AVAILABLE.

R-TANK
SYSTEM

PIPE DIA.

± 2.0'± 2.0'

R-TANK
SYSTEM
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NOTES:
1. THE TOP OF THE CLASS 5 BASE (COMPACTED TO 95% STANDARD PROCTOR) IS PRECISELY 1’ 4” BELOW THE GUTTERLINE

ELEVATION.
2. INLET WIDTH AND DISTANCE BETWEEN BACK OF CURB AND RAIN GUARDIAN TURRET MAY VARY WITH SITE CONDITIONS.
3. CONCRETE BASE EXTENDS BEYOND THE FILTER WALL OF THE RAIN GUARDIAN TURRET TO SERVE AS A SPLASH

DISSIPATOR.

CURB-CUT (WIDTH VARIES)

BACK OF CURB

CONCRETE INLET AREA

3'
-8

"

3'
-1

0"

RAIN GUARDIAN TURRET
(CONCRETE BASE INCLUDED)

4'-2"

PLAN VIEW SECTION VIEW

RAIN GUARDIAN TURRET - RIGHT DISCHARGE DETAIL

1'
-3

1 2"

1'
-3

1 2"

10
.5

"

0'
-1

0"

11 2"

6" CLASS 5
AGGREGATE

SUBSOIL

GUTTER LINE

CURB

RAIN GUARDIAN TURRET (CONCRETE BASE INCLUDED)

TOP GRATE

REMOVABLE FILTER

HIGH FLOW OVERFLOW

PRIMARY OUTLET



LOW GROUND
PRESSURE DOZER

(10 TON MAX)

SMOOTH DRUM ROLLER
VIBRATORY MODE
(6 TON MAX)

SMOOTH DRUM ROLLER
STATIC MODE

(6 TON MAX)

BACKFILL MATERIAL UNLOADED OUTSIDE OF THE
SYSTEM EXCAVATION AREA

DUMP TRUCKS AND PANS SHALL
NOT OPERATE OVER THE

SYSTEM EXCAVATION AREA

DUMP TRUCK DETAIL

R-TANK HD OR SD CONSTRUCTION EQUIPMENT COVER DETAIL -  GREEN SPACE

R-TANK SYSTEM

R-TANK SYSTEM

R-TANK CONSTRUCTION EQUIPMENT RECOMMENDATIONS

UNIT
TYPE COMPRESSION STRENGTH 10 TON LOW GROUND PRESSURE DOZER

MIN. COVER
6 TON SMOOTH DRUM STATIC ROLLER

MIN. COVER
6 TON SMOOTH DRUM VIBRATORY ROLLER

MIN. COVER

HD 33.4 PSI 12" (SEE NOTE 1, 2 & 3) 12" (SEE NOTE 1, 2 & 3) 24" (SEE NOTE 2)

SD 42.9 PSI 12" (SEE NOTE 1, 2 & 3) 12" (SEE NOTE 1, 2 & 3) 24" (SEE NOTE 2)

NOTES:
1. FOLLOWING PLACEMENT OF SIDE BACKFILL, A UNIFORM 12” LIFT OF THE FREELY DRAINING MATERIAL (SPEC SECTION 2.03 B1) SHALL BE PLACED OVER THE R-TANK AND LIGHTLY
COMPACTED USING A WALK-BEHIND TRENCH ROLLER.  ALTERNATELY, A ROLLER (MAXIMUM GROSS VEHICLE WEIGHT OF 6 TONS) MAY BE USED.  ROLLER MUST REMAIN IN STATIC
MODE UNTIL A MINIMUM OF 24” OF COVER HAS BEEN PLACED OVER THE MODULES.  SHEEP FOOT ROLLERS SHOULD NOT BE USED.  SPEC SECTION 3.05 A5
2. ONLY LOW PRESSURE TIRE OR TRACK VEHICLES (LESS THAN 7 PSI AND OPERATING WEIGHT OF LESS THAN 20,000 LBS) SHALL BE OPERATED OVER THE R-TANK SYSTEM DURING
CONSTRUCTION.  SPEC SECTION 3.05 A5
3. DUMP TRUCKS AND PANS SHALL NOT BE OPERATED WITHIN THE R-TANK SYSTEM AT ANY TIME.  WHERE NECESSARY, THE HEAVY EQUIPMENT SHOULD UNLOAD IN AN AREA
ADJACENT TO THE R-TANK SYSTEM AND THE MATERIAL SHOULD BE MOVED OVER THE SYSTEM WITH TRACKED EQUIPMENT.  SPEC SECTION 3.05 A5
4. ENSURE THAT ALL UNRELATED CONSTRUCTION TRAFFIC IS KEPT AWAY FROM THE LIMITS OF EXCAVATION UNTIL THE PROJECT IS COMPLETE AND FINAL SURFACE MATERIALS ARE
IN PLACE. NO NON-INSTALLATION RELATED LOADING SHOULD BE ALLOWED OVER THE R-TANK SYSTEM UNTIL THE FINAL DESIGN SECTION HAS BEEN CONSTRUCTED (INCLUDING
PAVEMENT).  SPEC SECTION 3.05 B
5. SEE R-TANK INSTALLATION GUIDE OR CONTACT YOUR LOCAL FERGUSON REPRESENTATIVE FOR   ADDITIONAL INFORMATION.

VIBRATORY ROLLER
MIN. COVER

(SEE NOTE 1)

STATIC ROLLER
MIN. COVER

(SEE NOTES 1 & 2)

LOW GROUND PRESSURE DOZER
MIN. COVER

(SEE NOTES 1 & 2)
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SUMMARY

THE FOLLOWING GENERAL SPECIFICATIONS DESCRIBE THE COMPONENTS AND INSTALLATION REQUIREMENTS FOR A VOLUME
BASED HIGH PERFORMANCE MODULAR BIOFILTRATION SYSTEM (HPMBS) THAT UTILIZES PHYSICAL, CHEMICAL AND BIOLOGICAL
MECHANISMS OF A SOIL, PLANT AND MICROBE COMPLEX TO REMOVE POLLUTANTS TYPICALLY FOUND IN URBAN STORM WATER
RUNOFF.  THE MODULAR TREATMENT SYSTEM IN WHICH THE BIOLOGICALLY ACTIVE BIOFILTRATION MEDIA IS USED SHALL BE A
COMPLETE, INTEGRATED SYSTEM DESIGNED TO BE PLACED IN SQUARE FOOT OR LINEAR FOOT INCREMENTS PER THE APPROVED
DRAWINGS TO TREAT CONTAMINATED RUNOFF FROM IMPERVIOUS SURFACES.

THE HIGH PERFORMANCE MODULAR BIOFILTRATION SYSTEM (HPMBS) IS COMPRISED OF THE FOLLOWING COMPONENTS:

A. PLANT COMPONENT
1. MANUFACTURER SHALL PROVIDE A REGIONALIZED LIST OF ACCEPTABLE PLANTS.
2. PLANTS, AS SPECIFIED IN THE APPROVED DRAWINGS/MANUFACTURER'S PLANT LIST, SHALL BE INSTALLED AT THE

TIME THE HPMBS IS COMMISSIONED FOR USE.
3. PLANTS AND PLANTING ARE TYPICALLY INCLUDED IN LANDSCAPE CONTRACT.

B. BIOFILTER COMPONENT
1. THIS COMPONENT EMPLOYS A HIGH PERFORMANCE CROSS-SECTION IN WHICH EACH ELEMENT IS HIGHLY

DEPENDENT ON THE OTHERS TO MEET THE PERFORMANCE SPECIFICATION FOR THE COMPLETE SYSTEM. IT IS
IMPORTANT THAT THIS ENTIRE CROSS-SECTION BE PROVIDED AS A COMPLETE SYSTEM AND INSTALLED AS SUCH.

2. AS INDICATED IN THE APPROVED DRAWINGS, THE ELEMENTS OF THE BIOFILTER INCLUDE:
a. A MULCH PROTECTIVE LAYER (IF SPECIFIED).
b. AN ADVANCED HIGH INFILTRATION RATE BIOFILTRATION PLANTING MEDIA BED WHICH UTILIZES PHYSICAL,

CHEMICAL AND BIOLOGICAL MECHANISMS OF THE SOIL, PLANT, AND MICROBE COMPLEX, TO REMOVE
POLLUTANTS FOUND IN STORM WATER RUNOFF.

c. A SEPARATION LAYER WHICH UTILIZES THE CONCEPT OF 'BRIDGING' TO SEPARATE THE BIOFILTRATION MEDIA
FROM THE UNDERDRAIN WITHOUT THE USE OF GEOTEXTILE FABRICS.

d. A WIDE APERTURE MESH LAYER UTILIZED TO PREVENT BRIDGING STONE FROM ENTERING THE
UNDERDRAIN/STORAGE ELEMENT.

e. A MODULAR, HIGH INFILTRATION RATE 'FLAT PIPE' STYLE UNDERDRAIN/STORAGE SYSTEM WHICH IS DESIGNED
TO DIRECTLY INFILTRATE OR EXFILTRATE WATER THROUGH ITS SURFACE. THE MODULAR UNDERDRAIN MUST
PROVIDE A MINIMUM OF 95% VOID SPACE.

C. ENERGY DISSIPATION COMPONENT
1. AN ENERGY DISSIPATION COMPONENT IS TYPICALLY SPECIFIED TO SLOW AND SPREAD OUT WATER AS IT ENTERS

THE SYSTEM.  THIS COMPONENT IS DEPENDENT UPON THE DESIGN IN THE APPROVED DRAWINGS, BUT TYPICALLY
CONSISTS OF A ROCK GABION, ROCK FILTER DAM OR DENSE VEGETATION ELEMENT, SUCH AS NATIVE GRASSES,
EITHER SURROUNDING THE BIOFILTRATION COMPONENT OR LOCATED IMMEDIATELY UPSTREAM OF IT.

D. PRETREATMENT COMPONENT
1. PRETREATMENT, WHEN SPECIFIED, IS TYPICALLY ACCOMPLISHED BY LOCATING THE BIOFILTRATION COMPONENT

DOWNSTREAM OF A SWALE, CURB CUT/ROCK APRON, SEDIMENT FOREBAY, DEEP OR SHALLOW SUMP WATER
QUALITY MANHOLE, ETC.   THESE BMPS SHOULD TARGET TRASH AND DEBRIS AND MEDIUM TO COARSE SEDIMENT.

E. OBSERVATION AND MAINTENANCE COMPONENT
1. AN OBSERVATION AND MAINTENANCE PORT SHALL BE INSTALLED PER THE APPROVED DRAWINGS TO PROVIDE FOR

EASY INSPECTION OF THE UNDERDRAIN/STORAGE ELEMENT, AND CLEANOUT ACCESS IF NEEDED.
F. EXTREME EVENT OVERFLOW (BY OTHERS)

1. AN EXTREME EVENT OVERFLOW SHOULD BE LOCATED EXTERNAL TO, BUT NEAR THE BIOFILTRATION ELEMENT TO
PROVIDE BYPASS WHEN NEEDED.  THIS MAY BE AN OVERLAND FLOW BYPASS STRUCTURE, BEEHIVE OVERFLOW
GRATE STRUCTURE, OR EQUIVALENT THAT SERVES THE PURPOSE.   IF A BEEHIVE OVERFLOW STRUCTURE IS
UTILIZED IT SHOULD INCLUDE A REMOVABLE FILTER INSERT TO PROVIDE A MINIMUM OF 50% TSS REMOVAL AND
CONTROL OF GROSS POLLUTANTS, TRASH AND FLOATABLES.

QUALITY ASSURANCE AND PERFORMANCE SPECIFICATIONS
THE QUALITY AND COMPOSITION OF ALL SYSTEM COMPONENTS AND ALL OTHER APPURTENANCES AND THEIR ASSEMBLY
PROCESS SHALL BE SUBJECT TO INSPECTION UPON DELIVERY OF THE SYSTEM TO THE WORK SITE.
INSTALLATION IS TO BE PERFORMED ONLY BY SKILLED WORK PEOPLE WITH SATISFACTORY RECORD OF PERFORMANCE ON
EARTHWORKS, PIPE, CHAMBER, OR POND/LANDFILL CONSTRUCTION PROJECTS OF COMPARABLE SIZE AND QUALITY.

A. PLANTS
1. PLANTS MUST BE COMPATIBLE WITH THE HPMBS MEDIA AND THE ASSOCIATED HIGHLY VARIABLE HYDROLOGIC

REGIME. PLANTS ARE TYPICALLY FACULTATIVE WITH FIBROUS ROOTS SYSTEMS SUCH AS NATIVE GRASSES AND
SHRUBS.

2. MANUFACTURER SHALL PROVIDE A REGIONALIZED LIST OF ACCEPTABLE PLANTS.
3. ALL PLANT MATERIAL SHALL COMPLY WITH THE TYPE AND SIZE REQUIRED BY THE APPROVED DRAWINGS AND SHALL

BE ALIVE AND FREE OF OBVIOUS SIGNS OF DISEASE.
B. MULCH

1. MULCH, TYPICALLY DOUBLE SHREDDED HARDWOOD (NON-FLOATABLE), SHALL COMPLY WITH THE TYPE AND SIZE
REQUIRED BY THE APPROVED DRAWINGS, AND SHALL BE SCREENED TO MINIMIZE FINES.   ROCK MULCH IS AN
ALTERNATIVE TO WOOD-BASED MULCH AND TYPICALLY CONSISTS OF CLEAN, ROUNDED RIVER ROCK (3-4” DIAM IN
SIZE).

C. BIOFILTRATION MEDIA
1. BIOLOGICALLY ACTIVE BIOFILTRATION MEDIA SHALL BE VISUALLY INSPECTED TO ENSURE APPROPRIATE VOLUME,

TEXTURE AND CONSISTENCY WITH THE APPROVED DRAWINGS, AND MUST BEAR A BATCH NUMBER MARKING FROM
THE MANUFACTURER WHICH CERTIFIES PERFORMANCE TESTING OF THE BATCH TO MEET OR EXCEED THE
REQUIRED INFILTRATION RATE (100 IN/HR). A THIRD-PARTY LABORATORY TEST MUST BE PROVIDED TO CERTIFY THE
100 IN/HR RATE.

2. POLLUTANT REMOVAL PERFORMANCE, COMPOSITION AND CHARACTERISTICS OF THE BIOFILTRATION MEDIA MUST
MEET OR EXCEED THE FOLLOWING MINIMUM STANDARDS AS DEMONSTRATED BY TESTING ACCEPTABLE TO THE
PROJECT ENGINEER:

D. UNDERDRAIN/STORAGE SYSTEM
1. UNDERDRAIN/STORAGE COMPONENTS SHALL BE MANUFACTURED IN AN ISO CERTIFIED FACILITY AND BE

MANUFACTURED FROM AT LEAST 90% RECYCLED MATERIALS.
2. UNDERDRAIN/STORAGE COMPONENTS SHALL MEET OR EXCEED THE FOLLOWING CHARACTERISTICS:

E. SEPARATION MESH
1. SEPARATION MESH SHALL BE COMPOSED OF HIGH-TENACITY MONOFILAMENT POLYPROPYLENE YARNS THAT ARE

WOVEN TOGETHER TO PRODUCE AN OPEN MESH GEOTEXTILE WHICH SHALL BE INERT TO BIOLOGICAL DEGRADATION
AND RESISTANT TO NATURALLY ENCOUNTERED CHEMICALS, ALKALIS AND ACIDS. THE MESH SHALL MEET OR EXCEED
THE FOLLOWING CHARACTERISTICS:

F. BRIDGING STONE
1. BRIDGING STONE SHALL BE 3/8” PEA GRAVEL, OR OTHER DIAMETER SIZED TO PREVENT MIGRATION OF FILTER MEDIA,

AS SPECIFIED BY MANUFACTURER. STONE MUST BE WASHED AND FREE FROM SEDIMENT, SOIL AND CONTAMINANTS.

G. DELIVERY, STORAGE AND HANDLING
1. PROTECT ALL MATERIALS FROM DAMAGE DURING DELIVERY AND STORE UV SENSITIVE MATERIALS UNDER TARP TO

PROTECT FROM SUNLIGHT INCLUDING ALL PLASTICS, WHEN TIME FROM DELIVERY TO INSTALLATION EXCEEDS ONE
WEEK. STORAGE SHOULD OCCUR ON SMOOTH SURFACES, FREE FROM DIRT, MUD AND DEBRIS.

2. BIOFILTRATION MEDIA SHALL BE SEGREGATED FROM ANY OTHER AGGREGATE MATERIALS AND SHALL BE
PROTECTED AGAINST CONTAMINATION, INCLUDING CONTAMINATION FROM ANY STORMWATER RUNOFF FROM AREAS
OF THE SITE WHICH ARE NOT STABILIZED.

SUBMITTALS

A. PRODUCT DATA
1. SUBMIT MANUFACTURER'S PRODUCT DATA AND APPROVED INSTALLATION MANUAL AS WELL AS MANUFACTURER'S

OPERATIONS AND MAINTENANCE MANUAL FOR THE SYSTEM. IT WILL BE THE RESPONSIBILITY OF THE SYSTEM
OWNER/OPERATOR OR THEIR CONTRACTOR TO ENSURE THE SYSTEM IS OPERATED AND MAINTAINED IN
ACCORDANCE WITH THE MANUAL.

2. CERTIFICATION
3. MANUFACTURER SHALL SUBMIT A LETTER OF CERTIFICATION THAT THE COMPLETE SYSTEM MEETS OR EXCEEDS ALL

TECHNICAL AND PACKAGING REQUIREMENTS. BIOFILTRATION MEDIA PACKAGING MUST BEAR A BATCH NUMBER
MARKING FROM THE MANUFACTURER WHICH MATCHES A LETTER FROM THE MANUFACTURER CERTIFYING
PERFORMANCE TESTING OF THE BATCH TO MEET OR EXCEED THE REQUIRED INFILTRATION RATE.

B. DRAWINGS
1. MANUFACTURER SHALL PROVIDE DIMENSIONAL DRAWINGS INCLUDING DETAILS FOR CONSTRUCTION, MATERIALS,

SPECIFICATIONS, AND PIPE CONNECTIONS.  THESE DIMENSIONAL DRAWINGS SHALL INDICATE THE HPMBS FILTER
BED AREA (SQ. FT) AND CORRESPOND WITH AN APPROVED SET PLANS OR DRAINAGE/STORMWATER MANAGEMENT
REPORT STAMPED BY THE ENGINEER OF RECORD.

2. MANUFACTURER'S WARRANTY
3. MANUFACTURER SHALL PROVIDE A WARRANTY FOR ALL COMPONENTS OF THE HPMBS FOR A PERIOD OF ONE YEAR

PROVIDED THE UNIT IS INSTALLED, OPERATED AND MAINTAINED IN ACCORDANCE WITH THE MANUAL.  IMPROPER
OPERATION, MAINTENANCE OR ACCIDENTAL OR ILLEGAL ACTIVITIES (I.E. DUMPING OF POLLUTANTS, VANDALISM,
ETC.) WILL VOID THE WARRANTY.

C. DESIGN COMPUTATIONS
1. THE HPMBS MUST BE SIZED USING A VOLUME-BASED SIZING CRITERIA AND DEMONSTRATE, USING AN SCS

STORMWATER MODELLING SOFTWARE/SPREADSHEET CALCULATOR THAT THE REQUIRED WATER QUALITY  VOLUME
(DEFINED BY THE ENGINEER OF RECORD) PASSES THROUGH THE HPMBS PRIOR TO ACTIVATION OF THE OVERFLOW
DEVICE (SET NO HIGHER THAN TWELVE (12) INCHES ABOVE THE TOP ELEVATION OF THE HPMBS (TYPICALLY DEFINED
AS TOP OF MULCH).  DESIGN COMPUTATIONS MUST BE PROVIDED AS PART OF THE SUBMITTAL PROCESS.   IF LOCAL
REGULATIONS HAVE THE SYSTEM APPROVED BASED ON AN ALTERNATIVE SIZING CRITERION THE LARGER OF THE
TWO COMPUTED SIZES WILL GOVERN.

D. SUBSTITUTIONS
1. ANY PROPOSED EQUAL ALTERNATIVE PRODUCT SUBSTITUTION TO THIS SPECIFICATION MUST BE SUBMITTED FOR

REVIEW AND APPROVED PRIOR TO BID OPENING. REVIEW PACKAGE SHOULD INCLUDE THIRD PARTY REVIEWED
PERFORMANCE DATA FOR BOTH FLOW RATE AND POLLUTANT REMOVAL OF BIOFILTRATION MEDIA. POLLUTANT
REMOVAL DATA MUST FOLLOW SPECIFIED PROTOCOLS. ALL COMPONENTS MUST MEET OR EXCEED QUALITY
ASSURANCE AND PERFORMANCE CRITERIA INDICATED HEREIN.

PROJECT CONDITIONS
REVIEW MANUFACTURER'S RECOMMENDED INSTALLATION PROCEDURES AND COORDINATE INSTALLATION WITH OTHER WORK
AFFECTED, SUCH AS GRADING, EXCAVATION, UTILITIES, CONSTRUCTION ACCESS AND EROSION CONTROL TO PREVENT ALL
NON-INSTALLATION RELATED CONSTRUCTION TRAFFIC OVER THE COMPLETED HPMBS.

A. COLD WEATHER
1. DO NOT USE FROZEN MATERIALS OR MATERIALS MIXED OR COATED WITH ICE OR FROST.
2. DO NOT BUILD ON FROZEN GROUND OR WET, SATURATED OR MUDDY SUBGRADE.
3. CARE MUST BE TAKEN WHEN HANDLING PLASTICS WHEN AIR TEMPERATURE IS AT 40 DEGREES FAHRENHEIT OR

BELOW AS PLASTIC BECOMES BRITTLE.

B. PROTECT PARTIALLY COMPLETED INSTALLATION AGAINST DAMAGE FROM OTHER CONSTRUCTION TRAFFIC WHEN WORK
IS IN PROGRESS AND FOLLOWING COMPLETION OF BACKFILL BY ESTABLISHING A PERIMETER WITH HIGHLY VISIBLE
CONSTRUCTION TAPE, FENCING, OR OTHER MEANS UNTIL CONSTRUCTION IS COMPLETE.

C. SOIL STABILIZATION OF THE SURROUNDING SITE MUST BE COMPLETE BEFORE THE BIOFILTRATION SYSTEM CAN BE
BROUGHT ONLINE. SOIL STABILIZATION OCCURS WHEN 90% OF THE SITE HAS BEEN PAVED OR VEGETATED. TEMPORARY
EROSION CONTROL AND/OR SEDIMENTATION PREVENTION MEASURES SHALL BE IMPLEMENTED TO REDUCE THE
POSSIBILITY OF SEDIMENTS BEING TRANSPORTED INTO THE BIOFILTRATION SYSTEM PRIOR TO FULL STABILIZATION OF
THE SITE. SIGNIFICANT SEDIMENT LOADS CAN DAMAGE THE HPBMS AND LEAD TO FAILURE IF NOT PREVENTED OR
REMEDIATED PROMPTLY.

PRODUCTS
A. ACCEPTABLE HPBMS

1. FOCALPOINT HIGH PERFORMANCE BIOFILTRATION SYSTEM
B. ACCEPTABLE BEEHIVE OVERFLOW GRATE STRUCTURE (OPTIONAL)

1. BEEHIVE OVERFLOW GRATE STRUCTURE WITH REMOVABLE STORMSACK
C. ACCEPTABLE MANUFACTURER

CONVERGENT WATER TECHNOLOGIES, INC.
800-711-5428
WWW.CONVERGENTWATER.COM

D. AUTHORIZED VALUE ADDED RESELLER
FERGUSON WATERWORKS
800-448-3636
WWW.FERGUSON.COM

PACKAGING
A. HPMBS IS ASSEMBLED ON SITE.
B. MODULAR UNDERDRAIN/STORAGE UNIT IS SHIPPED FLAT AND MODULES ARE ASSEMBLED PRIOR TO INSTALLATION.
C. BIOFILTRATION MEDIA IS DELIVERED IN ONE TON SUPER SACKS EACH LABELED WITH MANUFACTURER'S BATCH NUMBER

AND/OR IN BULK WITH ACCOMPANYING MANUFACTURER'S CERTIFICATION.
D. OTHER COMPONENTS ARE DELIVERED IN BULK OR SUPER SACKS

EXECUTION
A. EXCAVATION AND BACKFILL

1. BASE OF EXCAVATION SHALL BE SMOOTH, LEVEL AND FREE OF LUMPS OR DEBRIS, AND COMPACTED UNLESS
INFILTRATION OF STORM WATER INTO SUBGRADE IS DESIRED. A THIN LAYER (3”) OF COMPACTED BASE MATERIAL IS
RECOMMENDED TO ESTABLISH A LEVEL WORKING PLATFORM (MAY NOT BE NEEDED IN SANDY SOILS). IF THE BASE
OF THE EXCAVATION IS PUMPING OR APPEARS EXCESSIVELY SOFT, A GEOTECHNICAL ENGINEER SHOULD BE
CONSULTED FOR ADVICE. IN MANY CASES, A STABILIZATION GEOTEXTILE AND 6” OF COMPACTABLE MATERIAL THAT
DRAINS WELL WILL BE SUFFICIENT TO AMEND THE BEARING CAPACITY OF THE SOIL.

2. MOST APPLICATIONS REQUIRE 8 OZ NON-WOVEN GEOTEXTILE OR EQUIVALENT NONWOVEN GEOTEXTILE WITH A
NOMINAL WEIGHT OF 8 OZ PER SQUARE YARD TO LINE THE EXCAVATION TO SEPARATE IN SITU SOILS AND THE
HPMBS. (APPLICATIONS REQUIRING WATER TO INFILTRATE THE IN SITU SUB-SOILS SHOULD USE A BRIDGING STONE
RATHER THAN GEOTEXTILE TO PROVIDE A SEPARATION LAYER BETWEEN THE HPMBS AND THE IN SITU SOILS).
GEOTEXTILE, WHEN UTILIZED, SHOULD BE PLACED ON THE BOTTOM AND UP THE SIDES OF THE EXCAVATION.
ABSOLUTELY NO GEOTEXTILES SHOULD BE USED IN THE WATER COLUMN. IF AN IMPERMEABLE LINER IS SPECIFIED,
IT SHALL BE INSTALLED ACCORDING TO MANUFACTURER'S INSTRUCTIONS AND RECOMMENDATIONS.

3. SPECIFIED BACKFILL MATERIAL MUST BE FREE FROM LUMPS, DEBRIS AND ANY SHARP OBJECTS THAT COULD
PENETRATE THE GEOTEXTILE. MATERIAL IS USED FOR BACKFILL ALONG THE SIDES OF THE SYSTEM AS INDICATED IN
ENGINEERING DETAIL DRAWINGS.

B. INSPECTION
1. EXAMINE PREPARED EXCAVATION FOR SMOOTHNESS, COMPACTION AND LEVEL. CHECK FOR PRESENCE OF HIGH

WATER TABLE, WHICH MUST BE KEPT AT LEVELS BELOW THE BOTTOM OF THE UNDERDRAIN STRUCTURE AT ALL
TIMES. IF THE BASE IS PUMPING OR APPEARS EXCESSIVELY SOFT, A GEOTECHNICAL ENGINEER SHOULD BE
CONSULTED FOR ADVICE.

2. INSTALLATION COMMENCEMENT CONSTITUTES ACCEPTANCE OF EXISTING CONDITIONS AND RESPONSIBILITY FOR
SATISFACTORY PERFORMANCE. IF EXISTING CONDITIONS ARE FOUND TO BE UNSATISFACTORY, CONTACT PROJECT
MANAGER OR ENGINEER FOR RESOLUTION PRIOR TO INSTALLATION.

C. CLEANUP AND PROTECTION DURING ONGOING CONSTRUCTION ACTIVITY
1. PERFORM CLEANING DURING THE INSTALLATION AND UPON COMPLETION OF THE WORK.
2. REMOVE FROM SITE ALL EXCESS MATERIALS, DEBRIS, AND EQUIPMENT. REPAIR ANY DAMAGE TO ADJACENT

MATERIALS AND SURFACES RESULTING FROM INSTALLATION.
3. IF SURROUNDING DRAINAGE AREA IS NOT FULLY STABILIZED, A PROTECTIVE COVERING OF GEOTEXTILE FABRIC

SHOULD BE SECURELY PLACED TO PROTECT THE BIOFILTRATION MEDIA.
4. CONSTRUCTION PHASE EROSION AND SEDIMENTATION CONTROLS SHALL BE PLACED TO PROTECT THE INLET(S) TO

THE BIOFILTRATION SYSTEM. EXCESSIVE SEDIMENTATION, PARTICULARLY PRIOR TO ESTABLISHMENT OF PLANTS
MAY DAMAGE THE HPMBS.

5. STRICTLY FOLLOW MANUFACTURER'S GUIDELINES WITH RESPECT TO PROTECTION OF THE HPMBS BETWEEN
INSTALLATION AND COMMISSIONING PHASES.

D. COMMISSIONING
1. COMMISSIONING SHOULD ONLY BE CARRIED OUT ONCE THE CONTRIBUTING DRAINAGE AREA IS FULLY STABILIZED. IF

COMMISSIONING MUST BE CARRIED OUT SOONER, IT IS IMPERATIVE THAT APPROPRIATE EROSION AND SEDIMENT
CONTROLS BE PLACED TO PREVENT THE ENTRY OF EXCESSIVE SEDIMENT/POLLUTANT LOADS INTO THE SYSTEM.

2. COMMISSIONING ENTAILS REMOVING THE PROTECTIVE COVERING FROM THE BIOFILTRATION MEDIA, PLANTING THE
PLANT MATERIAL IN ACCORDANCE WITH THE APPROVED DRAWINGS, AND PLACING MULCH IF SPECIFIED.

3. DIG PLANTING HOLES THE DEPTH OF THE ROOT BALL AND TWO TO THREE TIMES AS WIDE AS THE ROOT BALL. WIDE
HOLES ENCOURAGE HORIZONTAL ROOT GROWTH THAT PLANTS NATURALLY PRODUCE.

4. WITH TREES, YOU MUST ENSURE YOU ARE NOT PLANTING TOO DEEP. DON'T DIG HOLES DEEPER THAN ROOT BALLS.
THE MEDIA SHOULD BE PLACED AT THE ROOT COLLAR, NOT ABOVE THE ROOT COLLAR. OTHERWISE THE STEM WILL
BE VULNERABLE TO DISEASE.

5. STRICTLY FOLLOW MANUFACTURER'S PLANTING GUIDANCE.
6. COVER THE EXPOSED ROOT BALL TOP WITH MULCH. MULCH SHOULD NOT TOUCH THE PLANT BASE BECAUSE IT CAN

HOLD TOO MUCH MOISTURE AND INVITE DISEASE AND INSECTS. EVENLY PLACE 3 INCHES OF DOUBLE-SHREDDED
HARDWOOD MULCH (IF SPECIFIED) ON THE SURFACE OF THE MEDIA.

7. PLANTINGS SHALL BE WATERED-IN AT INSTALLATION AND TEMPORARY IRRIGATIONS SHALL BE PROVIDED, IF
SPECIFIED.

Pollutant Removal Efficiency

TSS 91%
Phosphorus 66%

Nitrogen 48%
Composition and Characteristics

Sand - Fine < 5%
Sand – Medium 10% - 15%
Sand – Coarse 15% - 25%

Sand – Very Coarse 40% - 45%
Gravel 10% - 20%

Infiltration Rate >100 inches per hour

Peat Moss* 5% - 15%

Property Value

Surface Void Area ≥ 85%

Unit Weight 3.25 lbs/cf

Service Temperature -14° to 167°

Unconfined Crush Strength 32.48 psi

Properties Test Method Unit
Min Avg Roll Value

MD CD

Tensile Strength ASTM D4595 kN/m (lbs/ft) 21 (1440) 25.3
(1733)

Creep Reduced Strength ASTM D5262 kN/m (lbs/ft) 6.9 (471) 8.3 (566)
Long Term Allowable Design Load GRI GG-4 kN/m (lbs/ft) 5.9 (407) 7.2 (490)

UV Resistance (at 500 hours) - % strength retained 90.00
Aperture Size (machine direction) - mm (in) 2 (0.08)

Aperture Size (cross machine direction) - mm (in) 2 (0.08)
Mass/Unit Area ASTM D5261 g/m2 (oz/yd2) 197 (5.8)

* Peat Moss Specification
Listed by Organic Materials Review Institute

100% natural peat (no composted, sludge, yard or leaf
waste)

Total Carbon >85%
Carbon to Nitrogen Ratio 15:1 to 23:1

Lignin Content 49% to 52%

Humic Acid >18%
pH 6.0 to 7.0

Moisture Content 30% to 50%
95% to 100% passing 2.0mm sieve

> 80% passing 1.0mm sieve

180 Day Creep Test

Load Applied – Initial and Sustained 11.16 psi

*  Creep Sustained – After 180 Days 0.20 inches

*  Creep Sustained – After 180 Days 1.13%

*  Projected Creep – 40 years 1.72%


	ADDENDUM NO. 3
	8501-W6-Complete Streets-Endicott-Bigelow-Specifications_Addendum 3.pdf
	31 05 19.13 Geotextile Fabrics
	32 12 16.13  HMA Pavement
	32 13 13 - Portland Cement Concrete Pavement
	32 16 00 Curbing

	8501-W6-Complete Streets-Endicott-Bigelow-Drawings_Addendum 3.pdf
	L110-117 Site Prep
	Unsaved Drawing2-L110
	Unsaved Drawing2-L111
	Unsaved Drawing2-L112
	Unsaved Drawing2-L114
	Unsaved Drawing2-L115
	Unsaved Drawing2-L116
	Unsaved Drawing2-L117

	L120-127 Materials Plan
	Unsaved Drawing3-L120
	Unsaved Drawing3-L121
	Unsaved Drawing3-L122
	Unsaved Drawing3-L123
	Unsaved Drawing3-L124
	Unsaved Drawing3-L125
	Unsaved Drawing3-L126
	Unsaved Drawing3-L127

	L140-L147 Grading Plan
	Unsaved Drawing3-L140
	Unsaved Drawing3-L141
	Unsaved Drawing3-L142
	Unsaved Drawing3-L143
	Unsaved Drawing3-L144
	Unsaved Drawing3-L145
	Unsaved Drawing3-L146
	Unsaved Drawing3-L147

	L500-L505 Details
	Unsaved Drawing3-L500
	Unsaved Drawing3-L501
	Unsaved Drawing3-L502
	Unsaved Drawing3-L503
	Unsaved Drawing3-L504
	Unsaved Drawing3-L505

	Electrical Drawings for Addendum 8-14-25
	E100-E100
	E100

	E110-E110
	E110

	E120-E127-E120
	E120

	E120-E127-E121
	E121

	E120-E127-E122
	E122

	E120-E127-E123
	E123

	E120-E127-E124
	E124

	E120-E127-E125
	E125

	E120-E127-E126
	E126

	E120-E127-E127
	E127


	RTank Drawing - Green Island Phase II - 8-14-25 (003)
	RTank Drawing - Green Island Phase II-Overlay
	RTank Drawing - Green Island Phase II-Layout
	RTank Drawing - Green Island Phase II-Layout (2)
	RTank Drawing - Green Island Phase II-Details
	RTank Drawing - Green Island Phase II-Details (2)
	RTank Drawing - Green Island Phase II-Cover Detail
	RTank Drawing - Green Island Phase II-Spec

	FocalPoint Drawing - Green Island Phase II - 8-15-25
	FocalPoint Drawing - Green Island Phase II-Overlay
	FocalPoint Drawing - Green Island Phase II-Layout
	FocalPoint Drawing - Green Island Phase II-Layout (2)
	FocalPoint Drawing - Green Island Phase II-Details
	FocalPoint Drawing - Green Island Phase II-Details (2)
	FocalPoint Drawing - Green Island Phase II-Details (3)
	FocalPoint Drawing - Green Island Phase II-Cover Detail
	FocalPoint Drawing - Green Island Phase II-Spec



