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APPENDIX B 

 

NYSDEC STORMWATER 
SIZING CALCULATIONS 



JMC Project: 18100
Design Point: DL-1

RAINWATER HARVESTING TANK CALCULATIONS

Site Data for Drainage Area to be Treated by Practice
DESCRIPTION SYMBOL VALUE UNITS

Design Storm [90% Rainfall Event Number] P 1.5 In
Impervious Area I 0.14 Ac
Area A 0.31 Ac
Percent Impervious %I 45.20 %
Runoff Coefficient [0.05 + 0.009 x %I] RV 0.46 CF
TOTAL VOLUME Required [WQV = (P x RV x A) / 12] WQV 760 CF

Minimum Cistern Size
DESCRIPTION SYMBOL VALUE UNITS

Water Quality Volume WQV 760 CF
Conversion Factor (7.5 gals/cf) 7.50 Gals/CF
Required Cistern Volume Vol = (WQV x 7.5) Vol 5,703 Gals

Proposed Cistern Size
DESCRIPTION SYMBOL VALUE UNITS

Provided Cistern Model -
Woodards 
Concrete 
ST-3000 

-

Provided Cistern Volume (Per Cistern) - 3,000 Gal
Provided Cistern Volume (Length x Width x Height) PVol 6,000 Gal

CISTERN WORKSHEET

Drainage Area: PDA-1A

Date Printed: 8/27/2020



 

 

 
 

 

 

 

APPENDIX C 

 

TEMPORARY EROSION AND 
SEDIMENT CONTROL & PERMANENT 

STORMWATER PRACTICE 
INSPECTION CHECKLIST 



1 
 

JMC Project 18100 
Residential Development 

1165 Greacen Point Road 
Village of Mamaroneck, NY 

 
Temporary Erosion and Sediment Control Inspection and Maintenance Checklist 

 
Erosion and 
Sediment  

Control Measure 

Inspection/Maintenance 
Intervals 

Inspection/Maintenance 
Requirements 

Stabilized 
Construction 
Entrance 

Daily • Periodic top dressing with 
additional aggregate as required 

• Clean sediment in public right-of-
ways immediately 

Silt Fence Weekly + After Each Rain • Remove & redistribute sediment 
when bulges develop in the silt 
fence. 

Inlet Protection Weekly + After Each Rain • Remove sediment as necessary and 
replace filter fabric, crushed stone 
etc. 

• Any broken and damaged 
components should be replaced. 

• Check all materials for proper 
anchorage and secure as necessary. 
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JMC Project 18100 
Residential Development 

1165 Greacen Point Road 
Village of Mamaroneck, NY 

 
Permanent Stormwater Management Practice Inspection and Maintenance 

Checklist 
 

Stormwater 
Management 

Practice 

Inspection/Maintenance 
Intervals 

Inspection/Maintenance 
Requirements 

Rip-Rap 
Apron/Energy 
Dissipator and 
Check Dams 

Annually + After Major 
Storms 

• Check for evidence of flows going 
around the structure. 

• Check for evidence at downstream 
toe and repair as needed. 

• Clean sediment and install 
additional aggregate as necessary. 

Drain Inlets Monthly • Check for blockage and/or erosion 
at top of each inlet.  
Repair/remove as necessary. 

• Check for sediment and debris 
collected within sumps and clean 
out as necessary. 

Subsurface 
Stormwater 
Management 
Detention Facility 

Annually + After Major 
Storms 

• Check level of sediment and debris 
accumulated within the system.   

• Check structural integrity of the 
system pipes, structures, etc. for 
cracking, bulging or deterioration.  
Repair/remove as necessary. 

• Confirm all inlets and outlet 
structures/pipes are operating 
properly. 
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The owner/operator responsible for inspection and maintenance as outlined above: 
 
Mr. William Fedyna 
219 W 81st Street, Apt. 9D 
New York, NY 10024 
Phone:  (646) 321-2081 

 

 

 

 

 

 

 

 

 

 

 

 

 
p:\2018\18100\drainage\reports\2020-06-02_pd (swppp)\appendices\temporary & permanent s&e inspection and maintenance checklist.docx 

 



 

 

 
 

 

 

 

APPENDIX D 

 

CONTRACTOR’S CERTIFICATION 
 



 

 

 
 
 
 
 
 

JMC Project 18100 
Residential Development 
1165 Greacen Point Road 

Village of Mamaroneck, NY 
 

CONTRACTOR'S CERTIFICATION 
 
“I hereby certify under penalty of law that I understand and agree to comply with the terms and 
conditions of the SWPPP and agree to implement any corrective actions identified by the qualified 
inspector during a site inspection. I also understand that the owner or operator must comply with 
the terms and conditions of the most current version of the New York State Pollutant Discharge 
Elimination System ("SPDES") general permit for stormwater discharges from construction 
activities and that it is unlawful for any person to cause or contribute to a violation of water quality 
standards. Furthermore, I am aware that there are significant penalties for submitting false 
information, that I do not believe to be true, including the possibility of fine and imprisonment for 
knowing violations” 
 
 
Company Name:            
 
Address:             
 
Telephone Number:              
 
Name and Title:            
 
Signature:                      Date:     
 
Permit Identification No.:            
 
Name and Title of Trained Contractor:        
 
Elements of the SWPPP Contractor is responsible for:      
 
 
 
 
 
 
 
p:\2018\18100\drainage\reports\2020-06-02_pd (swppp)\appendices\nys contractors certification.docx 



 

 

 
 

 

 

 

APPENDIX E 

 

STONE OUTLET PROTECTION 
DESIGN CALCULATIONS 

 
 
 
 
 
 
 
 
 
 
 



New York State Standards and Specifications  Page 3.42     November 2016 
For Erosion and Sediment Control 

Figure 3.16 
Outlet Protection Design—Minimum Tailwater Condition Chart 

(Design of Outlet Protection from a Round Pipe Flowing Full, 
Minimum Tailwater Condition: Tw < 0.5Do) (USDA - NRCS) 

jsall
JMC

jsall
Typewritten Text
JMC PROJECT 18100 STONE OUTLET DESIGN CALCULATIONS

jsall
Line

jsall
Line

jsall
Typewritten Text
PIPE DIAMETER:  12"
DISCHARGE RATE:  1.72 cfs
d50 RIP RAP SIZE:  3"
La MIMUMUM LENGTH OF APRON:  6' 



 

 

 
 
 
 
 
 
 

APPENDIX F 
 
 

R-TANK DETAILS AND 
SPECIFICATIONS 

 
 
 
 
 
 
 
 
 
 
 



 FOR ADDITIONAL INFORMATION PLEASE CONTACT:
ACF ENVIRONMENTAL 1-800-448-3636

www.acfenvironmental.com
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R-TANKUD SYSTEM OVERLAY
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SCALE 1" =           10'
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FINAL SITE
SPECIFIC DESIGN.



2'-0"
STONE

PERIMETER

MAINTENANCE PORT
(TYP OF 1, LOCATIONS TO
BE VERIFIED BY ENGINEER)

R-TANKUD

DOUBLE
(TYP. OF 204)

33'-6"
(17 UD R-TANKS)

23
'-7

"
(1

2 
U

D
 R

-T
AN

KS
)

6" INLET PIPE
CONNECTION

6" OUTLET PIPE
CONNECTION
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ACF ENVIRONMENTAL 1-800-448-3636

www.acfenvironmental.com
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 LAYOUT SCALE 1" = 5'

 R-TANKUD MODULE TYPE DOUBLE

 TRAFFIC LOAD HS-20

 # OF DOUBLE R-TANKS 204

 R-TANK STORAGE VOLUME 1,700 CF

 TOP OF COVER STONE ELEV. (6") 11.66

 TOP OF R-TANK ELEV. 11.16

 TANK INVERT 8.90

 INVERT OF STONE BASE (3") 8.65

 MIN. STONE PERIMETER WIDTH 2.0 FT

 SEE SHEETS 3 - 6 FOR DETAILS AND ADDITIONAL INFORMATION

00 5' 10'

SCALE 1" =           5'

ENGINEER OF
RECORD TO

REVIEW, APPROVE
AND ENDORSE

FINAL SITE
SPECIFIC DESIGN.

PAVED
SURFACE

3" STONE BASE

R-TANKUD  TANK WRAP & EXCAVATION ENVELOPE DETAIL

R-TANKUD UNITS WRAPPED WITH 30 MIL. PVC BETWEEN TWO
LAYERS OF 8 OZ. NON-WOVEN GEOTEXTILE (OR EQUAL)

8.65
8.90

11.16

GEOGRID (ACF BX-12) PLACED 6” ABOVE THE R-TANKUD

SYSTEM.  OVERLAP ADJACENT PANELS BY 18” MIN.  GEOGRID
SHOULD EXTEND 3' BEYOND THE EXCAVATION FOOTPRINT.



 FOR ADDITIONAL INFORMATION PLEASE CONTACT:
ACF ENVIRONMENTAL 1-800-448-3636
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MODULE DATA

DOUBLE R-TANKUD - MODULE DETAIL

TANK INV=8.90

TOP OF TANK=11.16

GEOGRID ELEV=11.66
6"

DOUBLE R-TANKUD - ELEVATION

STONE BASE INV=8.653"

27
.1

7"

PAVED
SURFACE

ISOMETRIC VIEW

PLAN VIEW

SIDE VIEW FRONT VIEW

23.62"

27
.1

7"

23.62"

23
.6

2"

GEOMETRY:
LENGTH = 23.62 IN. (600 MM)
WIDTH = 23.62 IN. (600 MM)
HEIGHT = 27.17 IN. (690 MM)
TANK VOLUME = 8.77 CF
STORAGE VOLUME = 8.33 CF
VOID INTERNAL VOLUME: 95%
VOID SURFACE AREA: 90%

LOAD RATING:
134.2 PSI, (MODULE ONLY)
HS20, (WITH ACF COVER SYSTEM)
MATERIAL:
100% RECYCLED POLYPROPYLENE

23.62"
C

O
VE

R
M

IN
. 1

2"
M

AX
. 5

.0
0'

MAX. FINAL GRADE=16.16
MIN. FINAL GRADE=12.16

R-TANKUD QUANTITIES

 R-TANKUD MODULE TYPE DOUBLE
 # OF DOUBLE R-TANKS 204
 R-TANK STORAGE VOLUME 1,700 CF
 STONE BED FOOTPRINT 1,035 SF
 STONE QUANTITY 68 CY
 30 MIL. PVC LINER TANK WRAP 2,118 SF (235 SY)
 8 OZ. NON-WOVEN GEOTEXTILE LINER PROTECTION 4,236 SF (471 SY)
 ACF BX-12 GEOGRID 1680 SF (187 SY)
 10" MAINTENANCE PORTS 1
 6" PIPE BOOTS 2
 NOTE:  STONE QUANTITY INCLUDES 6" OF COVER AND 3" OF BASE.
 NOTE:  GEOTEXTILE / LINER QUANTITIES INCLUDE A 15% WASTE FACTOR.

ENGINEER OF
RECORD TO

REVIEW, APPROVE
AND ENDORSE

FINAL SITE
SPECIFIC DESIGN.

R-TANKHD TYPICAL TANK INLET/OUTLET W/ 30 MIL PVC PIPE BOOT DETAIL

PIPE
O.D.

PIPE

± 
5.

0'

PIPE
O.D.

2'-0"

STAINLESS STEEL BAND

IMPERMEABLE LINER BETWEEN TWO LAYERS OF
NON-WOVEN GEOTEXTILE FABRIC OVER ACF R-TANK

± 5.0'

END VIEW OF PIPE/LINER CONNECTION

NOTE: PIPE MUST BUTT
DIRECTLY AGAINST R-TANK

FRONT VIEW OF 30 MIL. PVC BOOT SIDE VIEW OF 30 MIL PVC BOOT30 MIL. PVC BOOT

SIDE VIEW OF PIPE/LINER CONNECTION

CUT A ROUND HOLE IN THE LINER ENVELOPE AND GEOTEXTILE
PROTECTION FABRIC THAT IS SLIGHTLY LARGER THAN THE PIPE.

AFTER LINER IS CUT AND PIPE INSTALED,
SLIDE BOOT AGAINST TANK AND SECURE
WITH STAINLESS STEEL BAND, THEN BOND
BOOT TO TANK LINER AND SEAL END OF
BOOT WITH SILICONE.  REPLACE ANY
GEOTEXTILE PROTECTION FABRIC REMOVED
DURING BOOT INSTALLATION PROCESS.

30 MIL. PVC COLLAR TO FIT OUTSIDE
DIAMETER OF INLET/OUTLET PIPE

30 MIL. PVC,
TRIM AS
NEEDED

STAINLESS STEEL BAND
W/ STRIP OF NEOPRENE
UNDER BAND BETWEEN
PIPE AND BOOT

30 MIL. PVC
LINER OVER
ACF R-TANK

STRIP OF NEOPRENE
UNDER BAND BETWEEN
PIPE AND BOOT

INLET/OUTLET
PIPE

ROUND HOLE IN
THE LINER TO
ALLOW PIPE/TANK
INTERFACE

IMPERMEABLE LINER BETWEEN TWO
LAYERS OF NON-WOVEN GEOTEXTILE

FABRIC OVER ACF R-TANK

SEAL END OF BOOT
NECK WITH SILICONE



 FOR ADDITIONAL INFORMATION PLEASE CONTACT:
ACF ENVIRONMENTAL 1-800-448-3636

www.acfenvironmental.com
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R-TANKUD  &  H-20 LOADS - SECTION VIEW

PAVED
SURFACEUTILITY MARKERS AT

CORNERS (TYP.)

INLET PIPE

24" (0.61 m)

TOTAL COVER: 12”(STONE)/14"(SAND/SOIL) MINIMUM AND 60”
MAXIMUM. FIRST 12” (OR FROM TOP OF MODULE TO BOTTOM OF

PAVEMENT SECTION WHEN MINIMUM COVER CONDITIONS APPLY)
MUST BE FREE DRAINING BACKFILL (SPEC SECTION 2.03B2): STONE

<1.5” OR SOIL (USCS CLASS GW, GP, SW OR SP). ADDITIONAL FILL MAY
BE STRUCTURAL FILL (SPEC SECTION 2.03C): STONE OR SOIL (USCS
CLASS SM, SP, SW, GM, GP OR GW) WITH MAX CLAY CONTENT<10%,
MAX 25% PASSING NO. 200 SIEVE, AND MAX PLASTICITY INDEX OF 4.

A MIN. 12”  COVER MUST BE MAINTAINED BETWEEN BACKFILL
EQUIPMENT AND THE TOP OF THE R-TANK™ SYSTEM AT ALL TIMES.

TOTAL HEIGHT OF TOP BACKFILL SHOULD NOT EXCEED 5'. CONTACT
ACF ENVIRONMENTAL IF MORE THAN 5' OR LESS THAN 12" OF TOP

BACKFILL IS REQUIRED (FROM TOP OF TANK TO TOP OF PAVEMENT).

OPTIONAL
OVERFLOW
PIPE

OPTIONAL
OUTLET
PIPE

R-TANKUD UNITS
LOAD RATING: 134.2 PSI (MODULE ONLY)

BASE: 3” MIN. BEDDING MATERIAL (SPEC SECTION
2.03A) MAY BE STONE (<1.5”) OR SOIL (USCS CLASS GW,
GP, SW OR SP). MUST BE FREE OF LUMPS AND DEBRIS,
AND EXTEND 2' BEYOND R-TANKUD. COMPACT PER
SPEC SECTION 3.03 A. NATIVE SOILS MAY BE USED IF
THEY MEET THE REQUIREMENTS OF SPEC SECTION
2.03A AND ARE ACCEPTED BY OWNER'S ENGINEER.

SUBGRADE / EXCAVATION LINE: COMPACT PER
SPEC SECTION 3.02 D. A BEARING CAPACITY
OF 2,000 PSF MUST BE ACHIEVED PRIOR TO

INSTALLING R-TANKUD

SIDE BACKFILL: 24" MIN. OF FREE DRAINING
BACKFILL (SPEC SECTION 2.03B2): STONE <1.5”
OR SOIL (USCS CLASS GW, GP, SW OR SP). MUST
BE STONE (NOT SOIL) WHEN TOTAL COVER
DEPTHS ARE LESS THAN 14".  MUST BE FREE
FROM LUMPS, DEBRIS AND OTHER SHARP
OBJECTS. SPREAD EVENLY TO PREVENT
R-TANKUD MOVEMENT. COMPACT SIDE BACKFILL
WITH POWERED MECHANICAL COMPACTOR IN
12" LIFTS (PER SPEC SECTION 3.05 A2).

NOTES:
1. FOR COMPLETE MODULE DATA, SEE APPROPRIATE R-TANKUD MODULE SHEET .
2. INSTALLATIONS PER THIS DETAIL MEET GUIDELINES OF HL-93 LOADING PER THE AASHTO LRFD

BRIDGE DESIGN SPECIFICATIONS, CUSTOMARY U.S. UNITS, 7TH EDITION, 2014 WITH 2015 AND 2016
INTERIM REVISIONS.

3. PRE-TREATMENT STRUCTURES NOT SHOWN.
4. FOR INFILTRATION APPLICATIONS, GEOTEXTILE ENVELOPING R-TANK SHALL BE ACF M200 (PER

SPEC SECTION 2.02A) AND BASE SHALL BE 4" MIN. UNCOMPACTED FREE DRAINING BACKFILL
(SPEC SECTION 2.03A) TO PROVIDE A LEVEL BASE. SURFACE MUST BE SMOOTH, FREE OF LUMPS
OR DEBRIS, AND EXTEND 2' BEYOND R-TANKUD FOOTPRINT.

COVER FROM FINISH
GRADE TO TOP OF TANK:
STONE SIDE BACKFILL
  - 12" (0.30 m) MIN.
SAND/SOIL SIDE BACKFILL
  - 14" (0.36 m) MIN.
60" (1.52 m) MAX.

3" (0.08 m) MIN.

6" (0.15 m)

36" (0.91 m) MIN.

GEOGRID (ACF BX-12) PLACED 6” ABOVE THE R-TANKᴴᴰ SYSTEM.
OVERLAP ADJACENT PANELS BY 18” MIN.  GEOGRID SHOULD EXTEND
3' BEYOND THE EXCAVATION FOOTPRINT.

ENGINEER OF
RECORD TO

REVIEW, APPROVE
AND ENDORSE

FINAL SITE
SPECIFIC DESIGN.

R-TANKUD  TYPICAL MAINTENANCE PORT

PIPE NOTCHING PATTERN

1.5"

3.5"

10" DIA. PVC
MAINTENANCE PORT

16.25" FRAME
AND COVER

REINFORCED CONCRETE COLLAR
(WHERE REQUIRED),
MIN. 1" CLEARANCE FROM PVC

NON-CORROSIVE SOLID PLATE
PLASTIC, SLATE OR EQUIVALENT

NOTCH BOTTOM OF PIPE
(SEE PATTERN)

PAVED SURFACE

BACKFILL COMPACTED TO 95%
STANDARD PROCTOR DENSITY

GEOTEXTILE
(AS SPECIFIED)

1" +/- VENTING PERFORATIONS

NON-CORROSIVE HOSE CLAMP

8" NOTCHES CUT IN SHADED
AREAS (8 OPENINGS TOTAL)

NOTES
1. THIS PORT IS USED TO PUMP WATER INTO THE SYSTEM

AND RE-SUSPEND ACCUMULATED SEDIMENT SO THAT IT
MAY BE PUMPED OUT.

2. MINIMUM REQUIRED MAINTENANCE INCLUDES A
QUARTERLY INSPECTION DURING THE FIRST YEAR OF
OPERATION AND A YEARLY INSPECTION THEREAFTER.
FLUSH AS NEEDED.

3. SEE TRAFFIC LOADING DETAIL FOR MINIMUM & MAXIMUM
COVER REQUIREMENTS.

4. IF MAINTENANCE PORT IS LOCATED IN A NON-TRAFFIC
AREA, A PLASTIC CAP CAN BE USED IN LEU OF A FRAME
AND COVER WITH CONCRETE COLLAR.

B

A

SIZE                   A               B

23" x 24" 23" 26.51"

28" x 30" 28" 33.15"

34" x 36" 34" 38.69"
±0.25" TOLERANCE ON DIMENSIONS

Ø0.38" TYP.
Ø0.38" TYP.

2.00"

2.00"

5.00"

Ø0.75" TYP.

1.00" SPACING REF.

2.00" SPACING REF.

Ø0.38" TYP.

6.49" REF.

1.00" TYP.

TRASHGUARD PLUS PRETREATMENT DETAIL



NOTES:
1. FOLLOWING PLACEMENT OF SIDE BACKFILL, A UNIFORM 12” LIFT OF THE FREELY DRAINING MATERIAL (SPEC

SECTION 2.03 B) 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 A

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 B

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 B

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 C

5. SEE R-TANK INSTALLATION GUIDE OR CONTACT YOUR LOCAL ACF REPRESENTATIVE FOR ADDITIONAL
INFORMATION.

12" MIN. COVER
(SEE NOTES 1 & 2)

24" MIN. COVER
(SEE NOTE 1)

LOW GROUND PRESSURE DOZER
(10 TON MAX, SEE NOTE 2)

SMOOTH DRUM ROLLER
VIBRATORY MODE
(6 TON MAX, SEE NOTE 1)

SMOOTH DRUM ROLLER
STATIC MODE

(6 TON MAX, SEE NOTE 1)

24" MIN.
PERIMETER

 FOR ADDITIONAL INFORMATION PLEASE CONTACT:
ACF ENVIRONMENTAL 1-800-448-3636

www.acfenvironmental.com
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ENGINEER OF
RECORD TO

REVIEW, APPROVE
AND ENDORSE

FINAL SITE
SPECIFIC DESIGN.

3" BASE MIN.

R-TANKUD UNITS
LOAD RATING: 134.2 PSI (MODULE ONLY)

SUBGRADE / EXCAVATION LINE: COMPACT PER SPEC
SECTION 3.02 D. A BEARING CAPACITY OF 2,000 PSF
MUST BE ACHIEVED PRIOR TO INSTALLING R-TANKUD

BACKFILL MATERIAL UNLOADED OUTSIDE
OF THE SYSTEM EXCAVATION AREA

DUMP TRUCKS AND PANS SHALL
NOT OPERATE OVER THE

SYSTEM EXCAVATION AREA

DUMP TRUCK DETAIL (SEE NOTE 3)

R-TANK SYSTEM



 FOR ADDITIONAL INFORMATION PLEASE CONTACT:
ACF ENVIRONMENTAL 1-800-448-3636

www.acfenvironmental.com
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PART 1 - GENERAL
1.01 Related Documents
A. Drawings, technical specification and general provisions of the Contract as modified herein apply to this section.

1.02 Description of Work Included
A. Provide excavation and base preparation per geotechnical engineer's recommendations and/or as shown on the design drawings, to provide adequate support for project design

loads and safety from excavation sidewall collapse. Excavations shall be in accordance with the owner's and OSHA requirements.
B. Provide and install R-TankLD, R-TankHD, R-TankSD, or R-TankUD system (hereafter called R-Tank) and all related products including fill materials, geotextiles, geogrids, inlet and

outlet pipe with connections per the manufacturer's installation guidelines provided in this section.
C. Provide and construct the cover of the R-Tank system including; stone backfill, structural fill cover, and pavement section as specified.
D. Protect R-Tank system from construction traffic after installation until completion of all construction activity in the installation area.

1.03 Quality Control
A. All materials shall be manufactured in ISO certified facilities.
B. Installation Contractor shall demonstrate the following experience:

1. A minimum of three R-Tank or equivalent projects completed within 2 years; and,
2. A minimum of 25,000 cubic feet of storage volume completed within 2 years.
3. Contractor experience requirement may be waived if the manufacturer's representative provides on-site training and review during construction.

C. Installation Personnel: Performed only by skilled workers with satisfactory record of performance on bulk earthworks, pipe, chamber, or pond/landfill construction projects of
comparable size and quality.

D. Contractor must have manufacturer's representative available for site review if requested by Owner.

1.04 Submittals
A. Submit proposed R-Tank layout drawings. Drawings shall include typical section details as well as the required base elevation of stone and tanks, minimum cover requirements

and tank configuration.
B. Submit manufacturer's product data, including compressive strength and unit weight.
C. Submit manufacturer's installation instructions.
D. Submit R-Tank sample for review. Reviewed and accepted samples will be returned to the Contractor.
E. Submit material certificates for geotextile, geogrid, base course and backfill materials.
F. Submit required experience and personnel requirements as specified in Section 1.03.
G. 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.

1.05 Delivery, Storage, and Handling
A. Protect R-Tank and other materials from damage during delivery, and store UV sensitive materials under tarp to protect from sunlight when time from delivery to installation

exceeds two weeks. Storage of materials should be on smooth surfaces, free from dirt, mud and debris.
B. Handling is to be performed with equipment appropriate to the materials and site conditions, and may include hand, handcart, forklifts, extension lifts, etc.
C. Cold weather:

1. Care must be taken when handling plastics when air temperature is 40 degrees or below as plastic becomes brittle.
2. Do not use frozen materials or materials mixed or coated with ice or frost.
3. Do not build on frozen ground or wet, saturated or muddy subgrade.

1.06 Preinstallation Conference.
A. Prior to the start of the installation, a preinstallation 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.

1.07 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. No loads

heavier than the design loads shall be allowed over the system, and in no case shall loads higher than a standard AASHTO HS20 (or HS25, depending on design criteria) load be
allowed on the system at any time.

B. Protect adjacent work from damage during R-Tank system installation.
C. All pre-treatment systems to remove debris and heavy sediments must be in place and functional prior to operation of the R-Tank system. Additional pretreatment measures may

be needed if unit is operational during construction due to increased sediment loads.
D. Contractor is responsible for any damage to the system during construction.

PART 2 - PRODUCTS
2.01 R-Tank Units
A. R -Tank - Injection molded plastic tank plates assembled to form a 95% void modular structure of predesigned height (custom for each project).
B. R-Tank units shall meet the following Physical & Chemical Characteristics:

C. Supplier: ACF Environmental 2831 Cardwell Road Richmond, VA 23234
(T): 800-448-3636; (F): 804-743-7779 www.acfenvironmental.com

2.02 Geosynthetics 
A. Geotextile. A geotextile envelope is required to prevent backfill material from entering the R-Tank modules.

1. Standard Application: The standard geotextile shall be an 8 oz per square yard nonwoven geotextile (ACF N080 or equivalent).
2. Infiltration Applications: When water must infiltrate/exfiltrate through the geotextile as a function of the system design, a woven monofilament (ACF M200 or equivalent) shall be

used.
B. Geogrid. For installations subject to traffic loads and/or when required by project plans, install geogrid (ACF BX12 or equivalent) to reinforce backfill above the R-Tank system.

Geogrid is not always required for R-TankUD installations, and is often not required for non-traffic load applications.

2.03 Backfill & Cover Materials
A. 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). Material must be free from lumps, debris, and any sharp objects that could cut the geotextile. Material shall be within 3 percent of the optimum
moisture content as determined by ASTM D698 at the time of installation. For infiltration applications bedding material shall be free draining.

B. Side and Top Backfill: Free draining material shall be used adjacent to (24” minimum) and above (for the first 12”) the R-Tank system. Material must be free from lumps, debris
and any sharp objects that could cut the geotextile. Material shall be within 3 percent of the optimum moisture content as determined by ASTM D698 at the time of installation.

1. For LD, HD, and SD modules, 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).

2. For UD modules in traffic loaded (HS-20) applications with less than 14” of top cover, side backfill materials shall be free draining stone (angular and smaller than 1.5” in
diameter). The use of soil backfill on the sides of the UD module is not permitted unless the modules are installed outside of traffic areas or with cover depths of > 14”. Top backfill
material may be stone or soil as noted above (Section 2.03 B 1).

C. Additional Cover Materials: Structural Fill shall consist of granular materials meeting the gradational requirements of SM, SP, SW, GM, GP or GW as classified by the Unified Soil
Classification System. Structural fill shall have a maximum of 25 percent passing the No. 200 sieve, shall have a maximum clay content of 10 percent and a maximum Plasticity
Index of 4. Material shall be within 3 percent of the optimum moisture content as determined by ASTM D698 at the time of installation.

2.04 Other Materials
Utility Marker: Install metallic tape at corners of R-Tank system to mark the area for future utility detection.

PART 3 - EXECUTION
3.01 Assembly of R-Tank Units
A. Assembly of modules shall be performed in accordance with the R-Tank Installation Manual, Section 2.

3.02 Layout and Excavation
A. Installer shall stake out, excavate, and prepare the subgrade area to the required plan grades and dimensions, ensuring 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. All excavations must be prepared with OSHA approved excavated sides and sufficient working space.
C. Protect partially completed installation against damage from other construction traffic by establishing a perimeter with high visibility construction tape, fencing, barricades, or other

means until construction is complete.
D. Base of the excavation shall be uniform, level, and free of lumps or debris and soft or yielding subgrade areas. A minimum 2,000 pounds per square foot bearing capacity is

required.
1. Standard Applications: Compact subgrade to a minimum of 95% of Standard Proctor (ASTM D698) density or as required by the Owner's engineer.
2. Infiltration Applications: Subgrade shall be prepared in accordance with the contract documents. Compaction of subgrade should not be performed in infiltration applications.

E. Unsuitable Soils or Conditions: All questions about the base of the excavation shall be directed to the owner's engineer, who will approve the subgrade conditions prior to
placement of stone. 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.

1. If unsuitable soils are encountered at the subgrade, or if the subgrade is pumping or appears excessively soft, repair the area in accordance with contract documents and/or as
directed by the owner's engineer.

2. If indications of the water table are observed during excavation, the engineer shall be contacted to provide recommendations.
3. Do not start installation of the R-Tank system until unsatisfactory subgrade conditions are corrected and the subgrade conditions are accepted by the owner's engineer.

3.03 Preparation of Base
A. Place a thin layer (3” unless otherwise specified) of bedding material (Section 2.03 A), over the subgrade to establish a level working platform for the R-Tank modules. Level to

within ½” (+/- ¼”) or as shown on the plans. Native subgrade soils or other materials may be used if determined to meet the requirements of 2.03 A and are accepted by the
owner's engineer.

1. Standard Applications: Static roll or otherwise compact bedding materials until they are firm and unyielding.
2. Infiltration Applications: Bedding materials shall be prepared in accordance with the contract documents.

B. 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.

3.04 Installation of the R-Tanks
A. Where a geotextile wrap is specified on the stone base, cut strips to length and install in excavation, removing wrinkles so material lays flat. Overlap geotextile a minimum 12” or

as recommended by manufacturer.
B. Where an impervious liner (for containment) is specified, install the liner per manufacturer's recommendations and the contract documents. The R-Tank units shall be separated

from impervious liner by a non-woven geotextile fabric installed accordance with Section 3.04A.
C. Install R-Tank modules by placing side by side, in accordance with the design drawings. No lateral connections are required. It is advisable to use a string line to form square

corners and straight edges along the perimeter of the R-Tank system. The modules are to be oriented as per the design drawing with required depth as shown on plans..
1. For LD, 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 two ends of the tank area will

have a row of tanks placed perpendicular to all other tanks. If this is not shown in the construction drawings, it is a simple field adjustment that will have minimal effect on the
overall system footprint. Refer to R-Tank Installation Guide for more details

2. For UD installations, there is no perpendicular end row required.
D. Wrap the R-Tank top and sides in specified geotextile. Cut strips of geotextile so that it will cover the sides and top, encapsulating the entire system 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.
E. Identify locations of inlet, outlet and any other penetrations of the geotextile (and optional liner). These connections should be installed flush (butted up to the R-Tank) and 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, impervious liner (if specified) or pipe. Connecting
pipes at 90 degree angles facilitates construction, unless otherwise specified. Ensure end of pipe is installed snug against R-Tank system.

F. Install Inspection and Maintenance 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 one maintenance port for every 2,500 square feet. Install all ports as noted in the R-Tank Installation Guide.

G. If required, install ventilation pipes and vents as specified on drawings to provide ventilation for proper hydraulic performance. The number of pipes and vents will depend on the
size of the system. Vents are often installed using a 90 degree elbow with PVC pipe into a landscaped area with 'U” bend or venting bollard to inhibit the ingress of debris. A
ground level concrete or steel cover can be used.

3.05 Backfilling of the R-Tank Units
A. Backfill and fill with recommended materials as follows:

1. Place freely draining backfill materials (Section 2.03 B) around the perimeter in lifts with a maximum thickness of 12”. 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. No fill shall be placed over top of tanks until the side
backfill has been completed.

2. Each lift shall be compacted at the specified moisture content to a minimum of 95% of the Standard Proctor Density until no further densification is observed (for self-compacting
stone materials). The side lifts must be compacted with walk behind compaction equipment. Even when “self-compacting” backfill materials are selected, a walk behind vibratory
compactor must be used.

3. Take care to ensure that the compaction process does not allow the machinery to come into contact with the modules due to the potential for damage to the geotextile and
R-Tank units.

4. No compaction equipment is permissible to operate directly on the R-Tank modules.
5. Top Backfill:

a.   Typical Applications: Install a 12” (or as shown on plans) lift of freely draining material (Section 2.03 B) over the R-Tank Units, maintaining 12” between equipment tracks and
R-Tank System.
b.   Shallow Applications (< 18” total cover): Install top backfill in accordance with plans.
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.

6. If required, install a geogrid as shown on plans. Geogrid shall extend a minimum of 3 feet beyond the limits of the excavation wall.
7. Following placement and compaction of the initial cover, subsequent lifts of structural fill (Section 2.03 C) shall be placed at the specified moisture content and compacted to a

minimum of 95% of the Standard Proctor Density and shall cover the entire footprint of the R-Tank system. During placement of fill above the system, unless otherwise specified,
a uniform elevation of fill shall be maintained to within 12” across the footprint of the R-Tank system. Do not exceed maximum cover depths listed in Table 2.01 B.

8. Place additional layers of geotextile and/or geogrid at elevations as specified in the design details. Each layer of geosynthetic reinforcement placed above the R-Tank system
shall extend a minimum of 3 feet beyond the limits of the excavation wall.

B. Only low pressure tire or track vehicles shall be operated over the R-Tank system during construction. No machinery should drive on top of the tank until a minimum of 18” of
backfill and compaction is achieved. Dump Trucks and Pans shall not be operated within the R-Tank system footprint 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.

C. 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).

D. 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.

E. Backfill depth over R-Tank system must be within the limitations shown in the table in Section 2.01 B. If the total backfill depth does not comply with this table, contact engineer or
manufacturer's representative for assistance.

PART 4 - USING THE SYSTEM
4.01 Maintenance Requirements
A. 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. Pre-treatment systems shall
be inspected yearly, or as directed by the regulatory agency and by the manufacturer (for proprietary systems). Maintain as needed using acceptable practices or following
manufacturer's guidelines (for proprietary systems).

B. 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. This is done by removing the cap of the port and using a measuring device long enough to reach the bottom of the R-Tank system and stiff enough to push
through the loose sediments, allowing a depth measurement.

C. If sediment has accumulated to the level noted in the R-Tank Maintenance Guide or beyond a level acceptable to the Owner's engineer, the R-Tank system should be flushed.
A flushing event consists of pumping water into the Maintenance Port and/or adjacent structure, allowing the turbulent flows through the R-Tank system to re-suspend the fine
sediments. If multiple Maintenance Ports have been installed, water should be pumped into each port to maximize flushing efficiency. Sediment-laden water can be filtered
through a Dirtbag or approved equivalent if permitted by the locality.
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