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SITE CONTACT INFORMATION 

(To be completed upon assignment) 

SITE OWNER PHONE/FAX/MOBILE ADDRESS 

 Phone: (        )        - 
Fax:  (        )        - 
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SWPPP COORDINATOR   
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PROJECT EROSION LEAD 24-HOUR CONTACT  
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Mobile: (        )        -     

 

ADDITIONAL SWPPP   
TEAM MEMBERS PHONE/FAX/MOBILE RESPONSIBILITIES 

1. Tectonic 
Mark A. Lukasik, PE 

Phone: ( 845 ) 534 - 5959 
Fax:  ( 845 ) 534 - 5999 
Mobile: (        )        -     

Project Manager 

2. Tectonic 
Casey C. O’Mara, PE 
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SWPPP Engineer 

3.  Tectonic 
Robert Ciralli,, EIT 
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SWPPP Author 

4.  
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REVISION SCHEDULE 
This Stormwater Pollution Prevention Plan (SWPPP) should be revised and updated to 
address changes in site conditions, new or revised government regulations, and 
additional on-site stormwater pollution controls.   

All revisions to the SWPPP must be documented on the SWPPP Revision Documentation 
Form, which should include the information shown below.  The authorized facility 
representative who approves the SWPPP should be an individual at or near the top of the 
facility’s management organization, such as the president, vice president, construction 

manager, site supervisor, or environmental manager.  The signature of this representative 
attests that the SWPPP revision information is true and accurate.  Previous authors and 
facility representatives are not responsible for the revisions. 

SWPPP REVISION DOCUMENTATION FORM 

 
Rev. 

 
Date 

 
Author 

Company 
Representative 

Signature 
Notes 

0 AUG 2016 C O’Mara  Original submission 

1 SEPT 2016 C O’Mara  Revision per City comments 

2     

3     

4     

5     

6     

7     

8     

9     

10 
 

    

11     

12     

13     

14     

15     



 Stormwater Pollution Prevention Plan 
      Mid-Broadway Redevelopment 

             City of Newburgh, New York 

W.O. 6660.01   Page 3 September 2016 

TABLE OF CONTENTS 

REVISION SCHEDULE ................................................................................................... 2 

SWPPP REVISION DOCUMENTATION FORM ............................................................. 2 

APPENDICES ................................................................................................................. 3 

1.0 INTRODUCTION ................................................................................................ 4 
2.0 SWPPP COORDINATOR AND DUTIES ............................................................ 4 
3.0 PROJECT BACKGROUND ................................................................................ 5 
4.0 POST-CONSTRUCTION STORMWATER MANAGEMENT .............................. 6 
5.0 IDENTIFICATION OF POTENTIAL STORMWATER CONTAMINANTS ............ 12 
6.0 SOIL EROSION AND SEDIMENT CONTROLS ................................................. 14 
7.0 CONSTRUCTION SEQUENCE .......................................................................... 18 
8.0 NONSTRUCTURAL BMPS ................................................................................ 19 
9.0 MONITORING, REPORTING AND RETENTION OF RECORDS ...................... 24 
10.0 OWNERSHIP AND MAINTENANCE OF PERMANENT STRUCTURES ........... 24 

APPENDICES 
APPENDIX A. .......................................................................................................... MAPS 
APPENDIX B ............................................................................... SOIL DOCUMENTAION 
APPENDIX C ......................................................................................... CALCULATIONS 
APPENDIX D ............................................................ HYDRAULIC MODELING OUTPUT 
APPENDIX E ................................................................. MAINTENANCE PRODECURES  
APPENDIX F .................................... EROSION & SEDIMENT CONTROL STANDARDS 
APPENDIX G .......................................... SITE LOG BOOK, CHECKLISTS & REPORTS 
APPENDIX H ......................................................................... REDUCED PLAN SHEETS 
 

LIST OF TABLES 

TABLE 1 : EXISTING HYDROLOGY PARAMETERS ..................................................... 7 
TABLE 2: PROPOSED HYDROLOGY PARAMETERS .................................................. 7 
TABLE 3: EXISTING AND PROPOSED PEAK FLOWS ................................................. 8 
TABLE 4: WATER QUALITY SUMMARY ....................................................................... 8 
TABLE 5: PERMEABLE PAVERS SUMMARY ............................................................... 9 
TABLE 6: TREE PLANTINGS SUMMARY ...................................................................... 9 
TABLE 7: RRV SUMMARY ........................................................................................... 10 
TABLE 8: REDEVELOPMENT WQV SUMMARY ......................................................... 10 
TABLE 9: POTENTIAL CONSTRUCTION SITE STORMWATER POLLUTANTS: ....... 13 

  



 Stormwater Pollution Prevention Plan 
      Mid-Broadway Redevelopment 

             City of Newburgh, New York 

W.O. 6660.01   Page 4 September 2016 

1.0 INTRODUCTION 

This SWPPP has been developed in compliance with all NYSDEC technical standards 
for the construction of the proposed site.  The primary purposes for this plan are to: 

 Identify the SWPPP coordinator and their duties; 

 Identify any SWPPP team members that will assist in the implementation of the 
SWPPP during construction; 

 Define the site characteristics and type of construction; 

 Identify the receiving bodies of water for the site’s stormwater; 

 Introduce the site plan for the proposed site;  

 Identify potential pollutants and sources within the site’s drainage area; 

 Describe practices that will be implemented for erosion and sediment control;  

 Describe any temporary or permanent, structural or non-structural, BMPs (Best 
Management Practices) that will be utilized to manage stormwater quality and 
quantity. 

 Create an implementation schedule for the practices within this SWPPP; 

 Outline a monitoring plan to ensure this plans effectiveness and provide provisions for 
necessary revisions; and 

Describe and provide support for the final stabilization design to ensure water quality and 
quantity management after the construction of the site. 

This SWPPP evaluates the existing (pre-construction) and proposed (post-construction) 
conditions and recommends measures to mitigate stormwater quantity and quality 
impacts that will result from the proposed site during construction and upon final 
stabilization.  Review of this plan should be in conjunction with the engineering drawings 
for this project prepared by Tectonic Engineering & Surveying Consultants, P.C. 

2.0 SWPPP COORDINATOR AND DUTIES 

Information for the construction site SWPPP Coordinator may be found at the beginning 
of this plan under the heading, Site Contact Information.  Duties of the SWPPP 
Coordinator include the following: 

 Implement the SWPPP plan with the aid of the SWPPP team; oversee maintenance 
of the practices identified as BMPs (Best Management Practices) in the SWPPP; 
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 Conduct or provide for inspection and monitoring activities; 

 Identify other potential pollutant sources and ensure they are added to the plan; 

 Identify any deficiencies in the SWPPP and make sure they are corrected; and 

 Ensure that any changes in construction plans are addressed in the SWPPP. 

Information for SWPPP Team members that will aid in the implementation of the SWPPP 
may also be found in the Site Contact Information.  

3.0 PROJECT BACKGROUND 

3.1 SITE LOCATION 

The proposed project site is located on the north side of Broadway, between 
Johnston Street and Lander Street in the City of Newburgh, New York. The site, 
consisting of multiple tax parcels on Block 3, Lots 21-38.  The multiple parcels, with 
the exception of one parcel, is currently owned by the City of Newburgh. The site is 
located within a combined sewer area and therefore is not subject to MS4 
jurisdiction. The city does require similar standards to the SPDES general permit in 
order to remain complaint with the City’s SPDES permit and the Long Term Control 

Plan.   

3.2 SOILS AND SURFACE COVER 

The soils of the site consist of approximately sixty percent (60%) Mardin gravelly 
silt loam, hydrologic group “D,” and forty percent (40%) Urban land according to the 

United States Department of Agriculture (USDA), Soil Conservation Service’s Soil 

Survey of Orange County, New York.  To determine the hydrologic characteristics 
of the soils described as Urban Land, the Geotechnical Report for the project was 
reviewed. Based on the boring log description of the sandy soils, this area is 
considered to be hydrologic group “B.” The Soil Web Survey Report and the boring 
logs from the Geotechnical Report have been included in Appendix B. 

3.3 POST DEVELOPMENT SITE CONDITIONS 

The proposed project consists of the redevelopment of the site with a mixed-use 
building consisting of 13,800 square feet of retail and residential space. 
Stormwater quality improvements and underground detention are proposed to 
mitigate the increase in impervious cover in the proposed condition. 
 



 Stormwater Pollution Prevention Plan 
      Mid-Broadway Redevelopment 

             City of Newburgh, New York 

W.O. 6660.01   Page 6 September 2016 

4.0 POST-CONSTRUCTION STORMWATER MANAGEMENT  

The approach to the stormwater management design includes compliance with the City’s 

SPDES permit NY0026310, requiring compliance with the New York State Standards for 
Erosion and Sediment Control and the quantity control requirements included in the New 
York State Stormwater Management Design Manual (SWDM). The stormwater 
management design also includes green infrastructure practices for consistency with the 
City’s Long Term Control Plan for Combined Sewer Flow. Long Term Control Plans 
(LTCPs) are required under the Environmental Protection Agency's combined sewer 
overflow (CSO) Control Policy and part of the NYSDEC's CSO control strategy to reduce 
the frequency, duration, and intensity of CSO events. 

4.1 EXISTING HYDROLOGY 

The site has been analyzed as one drainage area under current conditions and is 
shown on the Existing Drainage Area Map included in Appendix A. The area is 
composed of existing buildings, an existing parking lot and open space. Hydrologic 
calculations have been performed for this drainage area and are included in 
Appendix C.   
 
The peak runoff flows were calculated for the existing conditions of the site at the 
point where the flow combines within the combined sewer, DP-1. The methodology 
utilized for this analysis is based upon the USDA, Soil Conservation Service’s 

Technical Release No. 20 and Technical Release No. 55, as utilized by the 
software entitled Hydraflow Hydrographs version 9.21.  Hydraflow Hydrographs, 
developed by Intelisolve of Alpharetta, Georgia, is a Microsoft Windows based 
program for analyzing the hydrology and hydraulics of stormwater runoff.  It utilizes 
the latest techniques to predict the consequences of a given storm event.  
Hydraflow Hydrographs has the capability of computing hydrographs (representing 
discharge rates characteristic of specific watershed conditions, precipitation and 
geologic factors), combining hydrographs, and routing flows through pipes and 
detention.  For this analysis, the property was analyzed for both the existing and 
proposed conditions. 

 

Rainfall data utilized in the analysis was taken from the data published in the 
NYSDEC Stormwater Management Design Manual (SWDM). A summary of the 
parameters results is tabulated below in Table 1. 
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Table 1 : Existing Hydrology Parameters  

4.2 PROPOSED HYDROLOGY 

The site, under proposed conditions, will include a multi-story residence and 
associated driveway which divide two of the drainage areas each into two sub-
areas which are depicted on a Proposed Drainage Area Map included in the 
Appendix A. The proposed sub-drainage area combines and drain to DP-1 
Hydrologic calculations have been performed for each drainage area as described 
in the prior section and are included in the appendices.  A summary of the results 
is tabulated below in Table 2. 

 
Table 2: Proposed Hydrology Parameters  

Drainage 
Area 

Area 
(acres) 

Tc 
(min) CN Description 

PDA 1 1.00 6 91 Areas Not Captured: 
Building, Park lot and Sidewalk Areas 

PDA 2 1.25 6 91 Areas Captured: 
Parking Lot and Sidewalk Areas 

4.3 WATER QUANTITY CONTROL  

Water quantity control, as outlined in the SWDM, were designed to mitigate the 
impacts of the increased runoff from the site resulting from the increase in 
impervious cover. An underground, extended detention system with an outlet 
control structure was sized to detain the runoff off for up to the 1-year storm event 
behind a 3-inch, low flow orifice with a hydro-brake installation to further reduce 
discharge.  The proposed peak discharge for the 10-year and 100-year storms 
were also reduced from the existing peak discharge through the underground 
detention system and outlet control structure.    
 
Although the proposed permeable pavement will also reduce flows, the storage 
provided by the permeable pavement was not included in the hydraulic modeling 
to determine a conservative sizing estimate of the underground system. Losses 
from infiltration were also not included in the hydraulic modeling to provide a 
conservative storage estimate.  

Drainage Area Area (acres) Tc (min) CN Existing Impervious Area (acres) 

EDA-1 2.25 12 86 1.15 
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The existing peak flows and the proposed peak flows leaving the site are 
summarized in Table 3.  The peak discharges have been reduced in the proposed 
condition for all of the design storms. 

Table 3: Existing and Proposed Peak Flows 

Design Storm EDA Peak Flow (cfs) PDA Peak Flow (cfs) 

1-Year 3.089 2.120 

10-Year 7.539 6.722 

100-Year 15.36 15.06 

4.4 GREEN INFRASTRUCTURE 

The NYSDEC outlines in the SWDM the approach to size green infrastructure 
practices for the Water Quality Volume (WQv).  The WQv is representative of the 
size needed for a practice to capture and treat 90% of all 24-hour rain events. The 
SWDM defines the WQv treated through green infrastructure as the Runoff 
Reduction Volume (RRv). The RRv is provided on site through tree plantings and 
permeable pavement. 

The proposed site is considered a combination of new development and 
redevelopment for the purposes of calculating the WQv per the SWDM. A 
breakdown of the WQv calculated for the proposed development is summarized in 
Table 4. 

 
Table 4:  Water Quality Summary 

Type Total Area (acres) WQv/RRv 

New Development 1.10 3,207 ft3 0.074 ac-ft 

Re-development 1.15 4,164 ft3 0.096 ac-ft 

Total 2.25 7,371 ft3 0.170 ac-ft 

4.4.1 PERMEABLE PAVERS 

Permeable Pavers, consisting of interlocking concrete modules, and brick 

pavers, provide openings for surface drainage to infiltrate into the storage 
layers below. There are materials specified as layers and depths under a 
permeable pavement top layer.  

Permeable paving can have been known to have many benefits when applied 
to redevelopment and infill projects in urban centers. Benefits of permeable 
pavers include groundwater recharge augmentation, runoff reduction to ease 
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capacity constraints in storm drain networks, effective pollutant treatment for 
solids, metals, nutrients, and hydrocarbons.  A summary of the permeable 
paver areas is tabulated in Table 5.  
 
Table 5: Permeable Pavers Summary 

Permeable 
Paver Area 

Impervious 
Drainage  to 
Pavers (ft2) 

Pavers Area 
(ft2) 

Combined 
Area  
(ft2) 

RRv Credit 
(ft3) 

1 2,500 900 3,400 377 

2 6,584 7,210 13,794 1,530 

3 3,850 1,530 5,380 596 

4 1,400 940 2,340 256 

5 460 2,030 2,490 276 

Total 14,794 12,610 27,404 3,039 

Infiltration testing is required in accordance with Appendix D of the SWDM. 
In the event the minimum infiltration rate of 0.5 inches per hour is not achieved 
an underdrain will be installed in accordance with the SWDM. The underdrain 
piping will connect to the stormwater conveyance system.  

4.4.2 TREE PLANTINGS 

The planting of trees is proposed throughout the proposed parking lot and 
sidewalks of the site. Tree planting can reduce stormwater volumes and 
velocities discharging from impervious areas through rainfall interception and 
evapotranspiration. The runoff reduction credit is based on the mature canopy 
diameter of the tree. A summary of the tree planting is tabulated below in Table 
6.  
   
Table 6: Tree Plantings Summary 

Type of 
Trees 

Number of Trees 
Counted 

Towards RRv 

Size of 
Canopy 

Range (ft) 

Area 
Reduction per 

Tree (ft2 ) 

Total Area 
Reduction for 

RRv (ft2) 

Large 41 25-35 100 4,000 

Medium 20 15-25 75 1,725 

Total 61 - - 5,725 



 Stormwater Pollution Prevention Plan 
      Mid-Broadway Redevelopment 

             City of Newburgh, New York 

W.O. 6660.01   Page 10 September 2016 

 
The total RRv provided through the tree plantings and permeable pavers is 
summarized in Table 7.  The total RRv provided is greater than the calculated RRv 
for the proposed site.  

 

Table 7: RRv Summary 

4.5 REMAINING WATER QUALITY 

The balance of the WQv was provided through the use of alternative stormwater 
management practices sized to treat 75% of the water quality volume from the 
disturbed, impervious area as well as any additional runoff from tributary areas that 
are not within the disturbed, impervious area. The water quality calculated for the 
redevelopment portion of the property is equal to 4,164 ft3, and the proposed green 
infrastructure already provides 455 ft3 of surplus water quality.   
 

Hydrodynamic separators, such as a CDS unit, will be provided for the treatment 
redeveloped areas. Hydrodynamic separators use swirl concentration and 
continuous deflective separation to screen, separate and trap trash, debris, 
sediment, and hydrocarbons from stormwater runoff. Hydrodynamic separators 
achieve the LTCP best management practice of controlling floatable and settable 
solids.  

The drainage from the parking lot not being treated by permeable pavers, 0.37 
acres, will drain to Hydrodynamic Separator #1. The drainage from the roof and 
back loading area, equal to 0.58 acres, will drain to Hydrodynamic Separator #2. 
The areas provide a total WQv of 4,586 ft3 which is more than the calculated WQv 
of 4,164 ft3. The peak WQv flow was calculated using Appendix B of the SWDM to 
determine the required capacity of the CDS unit. The calculations are included in 
Appendix C. The results are summarized below in Table 8.  

Table 8: Redevelopment WQv Summary 

Parameter 
Hydrodynamic 
Separator #1 
 (Parking Lot) 

Hydrodynamic 
Separator #2 (Building 

& Loading Area) 

RRv Calculated (ft3) 
RRv from  

Permeable Pavers 
(ft3) 

RRv from  Tree 
Plantings (ft3) 

Total RRv Provided 
(ft3) 

3,207 3,039 623 3,662 
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Total Impervious Drainage Area (acres) 0.37 0.58 

Water Quality Volume (cf) 1,786 2,800 

Peak WQv Flow  (cfs) 0.09 0.21 

CDS Flow Capacity (cfs) 0.7 0.7 
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5.0 IDENTIFICATION OF POTENTIAL STORMWATER CONTAMINANTS 

The purpose of this section is to identify pollutants that could impact stormwater during 
construction of the site. 

5.1 SIGNIFICANT MATERIAL INVENTORY 

Pollutants resulting from clearing, grading, excavation, storage areas, and building 
materials, which have the potential to be present in stormwater runoff, are listed in 
Table 9 on the following page.  This table includes information regarding material 
type, chemical and physical description, potential sources and the specific 
regulated storm water pollutants associated with each material. 
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Table 9: Potential Construction Site Stormwater Pollutants: 
Trade Name Material Chemical / Physical Description Potential Source Stormwater Pollutants 

Pesticides 
Various colored to colorless liquid, 

powder, pellets, or grains Landscaped areas 
Chlorinated hydrocarbons, 

organophosphates, carbonates, arsenic 

Fertilizer Liquid or solid grains Landscaped areas Nitrogen, phosphorous 

Plaster White granules or powder Building construction 
Calcium sulphate, calcium carbonate, sulfuric 

acid 

Cleaning solvents Colorless, blue, or yellow-green liquid Building construction 
Percholoroethylene, methylene chloride, 
trichloroethylene, petroleum distillates 

Asphalt Black solid Parking lot construction Oil, petroleum distillates, solids 

Concrete White solid Building/parking lot const. Limestone, sand 

Glue, adhesives White or yellow liquid Building construction Polymers, epoxies 

Paint Various colored liquid 
Building construction and 

parking lot  markings 
Metal oxides, Stoddard solvent, talc, calcium 

carbonate, arsenic 

Curing compounds Creamy white liquid 
Building construction, curbing 

and structures Naphtha 
Wastewater from 

equipment Water On-site equipment Soil, oil and grease, solids 

Wood preservatives Clear amber or dark brown liquid Building construction 
Stoddard solvent, petroleum distillates, 

arsenic, copper, chromium 

Hydraulic oil/fluids Brown oily petroleum hydrocarbon On-site equipment Mineral oil 

Gasoline 
Colorless, pale brown or pink 

petroleum hydrocarbon On-site equipment 
Benzene, ethyl benzene, toluene, xylene, 

MTBE 

Diesel Fuel Clear, blue-green to yellow liquid On-site equipment 
Petroleum distillate, oil and grease, 

naphthalene, xylenes 

Kerosene 
Pale yellow liquid petroleum 

hydrocarbon On-site equipment Coal oil, petroleum distillates 

Antifreeze / coolant Clear green/yellow liquid On-site equipment 
Ethylene glycol, propylene glycol, heavy 

metals 

Erosion Solid particles 
Cleared and graded areas and 

tree removal areas Soil, sediment 
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5.2 POTENTIAL AREAS FOR STORMWATER CONTAMINATION 

There are five main potential sources for stormwater contamination: the existing 
abandoned residence on site, the construction debris from past demolitions, on 
site and new building construction, the parking lot construction, the sidewalk 
construction and landscaped areas.  During construction all of the five areas 
mentioned will also contain the potential containment sources of cleared and 
graded areas, and on-site equipment.  These main sources are located within the 
limits of disturbance and are shown on the Erosion Control Plan. 

5.3 SUMMARY OF AVAILABLE STORMWATER SAMPLING DATA 

There is no existing stormwater sampling data available. 

6.0 SOIL EROSION AND SEDIMENT CONTROLS 

The soil erosion and sediment control measures outlined herein are incorporated into the 
project site plans.  Additionally, a construction schedule and phasing plan to aid in the 
proper implementation of erosion and sediment controls has been included with the 
Erosion Control Plan.  General measures that will be implemented are as follows:    

6.1 GENERAL MEASURES  

a. There shall be no increase in turbidity that will cause a substantial visible 
contrast to natural conditions.  There shall be no increase in suspended, 
colloidal and settleable solids that will cause deposition or impair the waters 
for their best usage.  There shall be no residue from oil and floating 
substances, or visible oil film, or globules of grease 

b. Site preparation activities shall be planned to minimize the area and duration 
of soil disruption. 

c. All facilities and systems of treatment and control shall be operated and 
maintained at all times to achieve compliance with the SWPPP. 

d. In no case shall erodible materials be stockpiled within 25 feet of any 
wetland, stream or other surface water body. 

e. All unnecessary removal of healthy trees shall be avoided.  Materials shall 
not be stored nor machinery operated within the drip-line of the trees to 
remain. 
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f. To facilitate final stabilization, intermediate silt fences/dikes/diversions may 
be removed upon initial catch of upslope final seeding/mulching.  Perimeter 
and base of slope silt fences/dikes shall remain in place until final 
stabilization is achieved to protect offsite discharge potential. 

g. The site shall be inspected daily by the Contractor and every seven (7) days 
by the Owner’s Representative as a minimum. They shall inspect and 

maintain the integrity and function of all temporary erosion control measures 
throughout the duration of the development process.   

h. To assure proper function, siltation barriers shall be maintained in good 
condition and reinforced, extended, repaired or replaced as necessary.  All 
accumulated sediment shall be removed and contained in appropriate spoil 
areas.   

6.2 TEMPORARY STRUCTURAL MEASURES 

Temporary structural practices are used during construction to prevent offsite 
sedimentation. The length of time that temporary practices are functional varies 
from project to project, since the sediment control strategy may change as 
construction activity progresses. Runoff control measures should be the first items 
constructed when grading begins, and be completely functional before downslope 
land disturbance takes place. Only after the runoff control structures are 
operational and sediment control measures are in place, should clearing and 
grading on the rest of the construction site begin. 
a. Silt Fence- A temporary barrier of geotextile fabric installed on the contours 

across a slope used to intercept sediment laden runoff from small drainage 
areas of disturbed soil. The purpose of a silt fence is to reduce runoff velocity 
and effect deposition of transported sediment load. Limits imposed by 
ultraviolet stability of the fabric will dictate the maximum period the silt fence 
may be used (approximately one year). 

b. Water Bar- The A ridge or ridge and channel constructed diagonally across a 
sloping road or utility right-of-way that is subject to erosion.  The purpose is 
to limit the accumulation of erosive velocity of water by diverting surface runoff 
at pre-designed intervals. 

c. Straw Bale Dike- A temporary barrier of straw, or similar material, used to 
intercept sediment laden runoff from small drainage areas of disturbed soil. 
The purpose of a bale dike is to reduce runoff velocity and effect deposition 
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of the transported sediment load. Straw bale dikes have an estimated design 
life of three (3) months. 

d. Sediment Trap- The purpose of a sediment trap is to intercept sediment laden 
runoff and trap the sediment in order to protect drainage ways, properties, 
and rights-of-way below the sediment trap from sedimentation. 

e. Stabilization Construction Entrance- A stabilized pad of aggregate underlain 
with geotextile located at any point where traffic will be entering or leaving a 
construction site to or from a public right-of-way, street, alley, sidewalk, or 
parking area.  The purpose of stabilized construction entrance is to reduce or 
eliminate the tracking of sediment onto public rights-of way or streets. 

f. Concrete Truck Washout- A temporary excavated or above ground lined 
constructed pit where concrete truck mixers and equipment can be washed 
after their loads have been discharged, to prevent highly alkaline runoff from 
entering storm drainage systems or leaching into soil. The washout is 
required to have a minimum depth of 2-feet and 8-feet by 8-feet dimensions.  
The location of the washout should be sufficiently (minimum of 100 feet) from 
drainage structures and close to the gravel access drive.  

g. Dust Control- The control of dust resulting from land-disturbing activities.  The 
purpose of dust control is to prevent surface and air movement of dust from 
disturbed soil surfaces that may cause off-site damage, health hazards, and 
traffic safety problems. 

6.3 VEGETATIVE MEASURES  

a. As much as practical, existing vegetation shall be preserved.  Following the 
completion of construction activities in any portion of the site, permanent 
vegetation shall be established on all exposed soils. 

b. Permanent vegetative cover:  Immediately following the completion of 
construction activity in any portion of the site, permanent vegetation shall be 
established on all exposed soils.  

c. Washouts shall be immediately repaired, re-seeded and protected from 
further erosion.   

d. An adequate seedbed shall be prepared by scarifying soil and removing 
surface debris and obstacles within the disturbed area to a depth of 4 inches.  

e. All landscaped/grassed areas will be seeded and mulched in a two-step 
hydraulic process to promote growth as soon as possible. 
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f. All seeding shall be performed using hydroseeding.  Hydroseeding slurry 
shall be comprised of a homogeneous mix of seed and fertilizer in 
water.  Various specified seed mixes shall be independently mixed and 
applied. 

g. All disturbed areas shall be stabilized subsequent to seeding by applying 2 
tons of straw mulch per acre.  Straw mulch shall be anchored by applying 750 
lbs of wood fiber mulch per acre with a hydroseeder.  Hydromulching slurry 
shall be comprised of a homogeneous mix of non-asphaltic tackifier and fiber 
mulch in water. 

h. Deep ripping and Decompaction are key factors which help in restoring soil 
pore space and permeability for water infiltration.  Conversely, the physical 
actions of cut-and-fill work, land grading, the ongoing movement of 
construction equipment and the transport of building materials throughout a 
site alter the architecture and structure of the soil, resulting in: the mixing of 
layers (horizons) of soil materials, compression of those materials and 
diminished soil porosity which, if left unchecked, severely impairs the soil’s 

water holding capacity and vertical drainage (rainfall infiltration), from the 
surface downward.  The two-phase practice of 1) “Deep Ripping;” and 2) 

“Decompaction” (deep subsoiling), of the soil material as a step in the cleanup 

and restoration/landscaping of a construction site, helps mitigate the 
physically induced impacts of soil compression; i.e.: soil compaction or the 
substantial increase in the bulk density of the soil material. 

6.4 SWPPP MEASURES 

a. The owner and their contractor and sub-contractors shall modify the on-
site SWPPP.   

b. When there is a significant change in design, construction, operation, or 
maintenance which may have a significant effect on the potential for 
discharge of pollutant to the waters of the United States and which has not 
otherwise been addressed in the SWPPP. 

c. If the SWPPP proves to be ineffective in eliminating or significantly 
minimizing pollutants identified in the SWPPP, or achieving the general 
objectives of controlling pollutants in stormwater discharged from 
construction activities. 

d. To identify any contractor or sub-contractor that will implement any 
measure of the SWPPP. 
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e. All contractors and sub-contractors identified in the SWPPP as outlined 
above shall sign a copy of the Certification Statement before undertaking 
any construction activity at the site identified in the SWPPP. 

f. The developer/contractor or his builder shall have the site inspected and a 
log kept on site.  The documents must be maintained in a secure location, 
such as a job trailer, on-site construction office, or a mailbox with lock; that 
is accessible during normal working hours to an individual performing a 
compliance inspection.  

To effectively control wind erosion, water shall be applied to all exposed soils as 
necessary of the project site as designed. 

7.0 CONSTRUCTION SEQUENCE 

Sequence of Construction Activities: The Contractor’s work schedule and methods shall 

be consistent with the SWPPP or amended SWPPP.  Once approved, the progress 
schedule shall become a part of the SWPPP. 

The following list is a suggested sequence of major construction activities for the project 
to meet the NYSDEC erosion control requirements: 

1. All approvals and permits shall be secured. 

2. A pre-construction meeting with owner, owner's representative, municipal 
representative and contractor present will be held. 

3. Certifications obtained from contractors, subcontractors and any others performing 
site disturbances including underground utility contractors be signed and 
maintained on site. 

4. Construction entrance, silt fence, straw bale dike, diversion swales/dikes, 
sedimentation traps, sedimentation basin, storm drain inlet protection, construction 
fence and other temporary erosion control measures will be installed prior to any 
construction including clearing, grubbing, and demolition of the site in accordance 
with the NYS Standards and Specifications for Erosion Control August 2005. 

5. Install provisions for protection of existing facilities where indicated on the plans 
and details 

6. Active disturbance shall be limited to a 2 ac maximum at any time without temporary 
stabilization. All non-active disturbed areas shall receive temporary or permanent 
stabilization. Non-active disturbed areas shall not remain fallow for longer than 14 
days without being stabilized. 
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7. Any borrow or waste pits located on or off-site must immediately receive temporary 
stabilization, shall not be left unstabilized, and be maintained per the requirement 
of the SWPPP for this project. 

8. Drainage structures and pipes shall be installed along with energy dissipaters. 
Swales shall be immediately stabilized. 

9. Roadways shall be graded and immediately stabilized with proposed stone surface. 

10. Upon utility completion, final grading will begin. 

11. Decompact access and storage/stockpile areas. 

12. All landscaped/grassed areas will be seeded and mulched in a two-step hydraulic 
process to promote growth as soon as possible. 

13. To facilitate final stabilization, intermediate silt fences/dikes/diversions may be 
removed upon initial catch of upslope final seeding/mulching.  Perimeter and base 
of slope silt fences/dikes shall remain in place until final stabilization is achieved to 
protect offsite discharge potential. 

14. Upon stabilization, all temporary measures will be removed. 

15. All swales and drainage lines are to be flushed clean of all silt and sediment after 
all construction disturbance has been stabilized. Remove all silt from permanent 
storm water control structures. 

16. Remove all silt and sediment from site. 

17. All debris, silt, and other obstructions are to be removed from the end of the 
drainage structures after all on site work is complete and all disturbed areas have 
been stabilized. 

8.0 NONSTRUCTURAL BMPS 

There are nonstructural BMPs that are included as parts of this plan to prevent the 
introduction of pollutants into stormwater. 

8.1 GOOD HOUSEKEEPING 

All exposed areas of the site with the potential for stormwater pollutants must be 
kept clean and orderly.  Specific areas of concern for this site include, but are not 
limited to:  storage areas, fueling areas, and equipment storage and cleaning 
areas.  A schedule for Good Housekeeping practices should be created prior to 
construction and followed and altered as necessary throughout the project. 
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8.2 MINIMIZING EXPOSURE 

The exposure of pollutants to rain, ice, snow, and snowmelt should be minimized 
by utilizing practices to limit such exposure.  For example, when possible, storm 
and water resistant coverings should be used to minimize exposure.  

8.3 DUST CONTROL 

Dust Control measures help to prevent surface and air movement of dust from 
disturbed soil surfaces that may cause off-site damage, health hazards, and traffic 
safety problems. Dust Control measures should be installed on construction roads, 
access points, and other disturbed, areas subject to surface dust movement and 
dust blowing where off-site damage may occur if dust is not controlled.  

Water quality must be considered when materials are selected for dust control. 
Where there is a potential for the material to wash off to a stream, ingredient 
information must be provided to the local permitting authority. 

8.4 NON-DRIVING AREAS 

These areas use products and materials applied or placed on soil surfaces to 
prevent airborne migration of soil particles. 

a. Vegetative Cover- For disturbed areas not subject to traffic, vegetation 
provides the most practical method of dust control  

b. Mulch (including gravel mulch) – Mulch offers a fast effective means of 
controlling dust. This can also include rolled erosion control blankets. 

8.5 DRIVING AREAS 

These areas utilize water, polymer emulsions, and barriers to prevent dust 
movement from the traffic surface into the air.  

Provision shall be made to control the amount of airborne dust released off site 
from construction operations, by wetting the construction material as 
necessary, provided wetting will not damage utility infrastructure or create any 
safety hazards. All construction material shall be sufficiently wetted to prevent 
dust from becoming airborne before loading into trucks, vehicles or other 
containers. During transport, such material shall be enclosed or covered to 
prevent dust dispersion.  

Trucks and other vehicles used to transport particulate matter shall be covered 
and any particulate matter kept on site shall be sufficiently wetted or stored to 
prevent particulate matter from becoming airborne. 



 Stormwater Pollution Prevention Plan 
      Mid-Broadway Redevelopment 

             City of Newburgh, New York 

W.O. 6660.01   Page 21 August 2016 

8.6 SPILL PREVENTION AND RESPONSE PROCEDURES 

All potential pollutants other than sediment will be handled and disposed of in a 
manner that does not cause contamination of stormwater.  Non-sediment pollutants 
that may be present during construction activities have been identified in Section 
4.0 of this report.  These materials, and other materials used during construction 
with the potential to impact stormwater, will be stored, managed, used, and 
disposed of in a manner that minimizes the potential for release into the 
environment.  Emergency contacts for the project will be posted at the project office, 
and are included at the end of this section. 

8.7 GENERAL MATERIAL AND HANDLING PRACTICES 

The following general practices will be used throughout construction to reduce the 
potential for spills. 

 Potential pollutants will be stored and used in a manner consistent with the 
manufacturer’s instructions in a secure location.  To the extent practicable, 

material storage areas should not be located near storm drain inlets and 
should be equipped with covers, roofs, or secondary containment as needed 
to prevent stormwater from contacting stored materials.  Chemicals that are 
not compatible shall be stored in segregated areas so that spilled materials 
cannot combine and react. 

 Materials disposal will be in accordance with the manufacturer’s instructions 

and applicable local, state, and federal regulations. 
 Materials no longer required for construction will be removed from the site as 

soon as practicable. 
 Adequate garbage, construction waste, and sanitary waste handling and 

disposal facilities will be provided to the extent necessary to keep the site clear 
of obstruction and BMPs clear and functional. 

8.8 SPECIFIC MATERIAL AND HANDLING PRACTICES 

All pollutants, including waste materials and demolition debris, that occur on-site 
during construction will be handled in a way that does not contaminate stormwater. 

a. All chemicals including liquid products, petroleum products, water treatment 
chemicals, and wastes stored on site will be covered and contained and 
protected from vandalism. 

b. Maintenance and repair of all equipment and vehicles involving oil changes, 
hydraulic system drain down, de-greasing operations, fuel tank drain down 
and removal, and other activities which may result in the accidental release 
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of contaminants, will be conducted under cover during wet weather and on 
an impervious surface to prevent the release of contaminants onto the 
ground.  Materials spilled during maintenance operations will be cleaned up 
immediately and properly disposed of. 

c. Equipment wash wastewater will be settled and discharged on site by 
infiltration in a designated area setback from the wetlands and controlled by 
erosion measures.   

d. Application of agricultural chemicals, including fertilizers and pesticides, will 
be conducted in a manner and at application rates that will not result in loss 
of chemical to stormwater runoff.  Manufacturers’ recommendations will be 

followed for application rates and procedures. 
e. pH-modifying sources will be managed to prevent contamination of runoff 

and stormwater collected on site.  The most common sources of pH-
modifying materials are bulk cement, cement kiln dust (CKD), fly ash, new 
concrete washing and curing waters, waste streams generated from 
concrete grinding and sawing, exposed aggregate processes, and concrete 
pumping and mixer washout waters. 

8.9 SPILL RESPONSE 

The primary objective in responding to a spill is to quickly contain the material(s) 
and prevent or minimize their migration into stormwater runoff and conveyance 
systems.  If the release has impacted on-site stormwater, it is critical to contain the 
released materials on site and prevent their release into receiving waters. 

a. If a spill of pollutants threatens stormwater at the site, the spill response 
procedures outlined below must be implemented in a timely manner to prevent 
the release of pollutants. 

b. The site superintendent will be notified immediately when a spill, or the threat 
of a spill, is observed.  The superintendent will assess the situation and 
determine the appropriate response. 

c. If spills represent an imminent threat of escaping facilities and entering the 
receiving waters, facility personnel will respond immediately to contain the 
release and notify the superintendent after the situation has been stabilized. 

d. Spill kits containing materials and equipment for spill response and cleanup 
will be maintained at the site.  Each spill kit may contain: 

e. Oil absorbent pads (one bale) 
f. Oil absorbent booms (40 feet) 
g. 55-gallon drums (2) 
h. 9-mil plastic bags (10) 
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i. Personal protective equipment including gloves and goggles 
j. If an oily sheen is observed on surface water (e.g., settling ponds, detention 

pond, and swales), absorbent pads and/or booms will be applied to contain 
and remove the oil.  The source of the oil sheen will also be identified and 
removed or repaired as necessary to prevent further releases. 

k. The site superintendent, or his designee, will be responsible for completing 
the spill reporting form and for reporting the spill to the appropriate state or 
local agency. 

l. Facility personnel with primary responsibility for spill response and cleanup 
will receive training from the site superintendent.  This training will include 
identifying the location of spill kits and other spill response equipment and the 
use of spill response materials. 

m. Spill response equipment will be inspected and maintained as necessary to 
replace any materials used in spill response activities. 

8.10 NOTIFICATION 

In the event of a spill, make the appropriate notification(s) consistent with the 
following procedures: 

a. Any spill of oil which a) violates water quality standards, b) produces a “sheen” 

on a surface water, or c) causes a sludge or emulsion must be reported 
immediately by telephone to the National Response Center Hotline at 
(800) 424-8802.   

b. Any oil, hazardous substance, or hazardous waste release which exceeds the 
reportable quantity must be reported immediately by telephone to the National 
Response Center Hotline at (800) 424-8802. 

c. Any spill of oil or hazardous substance to waters of the state must be reported 
immediately by telephone to the NYSDEC spill hotline at (800) 457-7362. 

d. Any release of a hazardous substance that may be a threat to human health 
or the environment must be reported to the NYSDEC spill hotline at (800) 
457-7362 immediately upon discovery. 

8.11 SITE INSPECTIONS 

Site inspections should be performed every seven (7) calendar days.  Any 
deficiencies in the implementation of the SWPPP must be corrected as soon as 
practicable, but not later than within 14 days from the inspection.  Inspection should 
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be photo documented along with any corrective actions taken in response to 
deficiencies or opportunities for improvement.  

Inspections for specific elements of the SWPPP in addition to the weekly site 
inspection are in accordance with New York State Standards and Specifications 
for Erosion and Sediment control.  Copies of the applicable standards and 
specifications are included in Appendix E and sample logs and checklist in 
Appendix G.  

8.12 EMPLOYEE TRAINING 

Employee training must be provided for all employees prior to their first day on site.  
Training must inform employees of components and goals of the SWPPP, such as:  
spill response, good housekeeping, material management practices, disposal and 
control of waste, equipment fueling, and proper storage, washing, maintenance, 
and inspection procedures. 

9.0 MONITORING, REPORTING AND RETENTION OF RECORDS 

The owner and contractor is required to read, understand and comply with all monitoring, 
reporting and retention of records required by the SWPPP.   

10.0 OWNERSHIP AND MAINTENANCE OF PERMANENT STRUCTURES 

The permanent stormwater structures will be owned and maintained by Mill Street 
Partners and/or the current property owner in accordance with the approved plans and 
this SWPPP. Procedures for maintenance are included in Appendix F. 
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ACRONYMS 
 

BMP:  Best Management Practice 

CWA:  Clean Water Act 

DPW:  Department of Public Works 

EPA: Environmental Protection Agency 

ECL: Environmental Conservation Law 

NOI: Notice of Intent 

NOT: Notice of Termination 

NPDES:  National Pollution Discharge Elimination System 

NYSDEC: New York State Department of Environmental Conservation 

SWDM: : Stormwater Management Design Manual 

SPDES: State Pollution Discharge Elimination System 

SWPPP: Storm Water Pollution Prevention Plan 
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GLOSSARY 

Commencement of Construction – the initial disturbance of soils associated with clearing, 
grading, or excavating activities, or other construction activities. 

Existing – for purposes of site conditions “existing” refers to the site prior to renovation. 

Facility – the proposed addition. 

Final Stabilization – all soil disturbing activities at the site have been completed, and that 
a uniform perennial vegetative cover with a density of 80% has been established, or 
equivalent stabilization measures (such as the use of mulches or geotextiles) have been 
employed on all unpaved areas and areas not covered by permanent structures. 

Owner or Operator - means the person, persons or legal entity which owns or leases the 
property on which the construction activity is occurring; and/or an entity that has 
operational control over the construction plans and specifications, including the ability to 
make modifications to the plans and specifications. 
 
Proposed – for the purposes of site conditions “proposed” refers to the site post 

renovation. 

Qualified professional – means a person that is knowledgeable in the principles and 
practices of stormwater management and treatment, such as a licensed Professional 
Engineer, licensed Landscape Architect or other Department endorsed individual(s). 
Individuals preparing SWPPPs that require the post-construction stormwater 
management practice component must have an understanding of the principles of 
hydrology, water quality management practice design, water quantity control design, and, 
in many cases, the principles of hydraulics in order to prepare a SWPPP that conforms 
to the Department’s technical standard. All components of the SWPPP that involve the 
practice of engineering, as defined by the NYS Education Law (see Article 145), shall be 
prepared by, or under the direct supervision of, a professional engineer licensed to 
practice in the State of New York. 
 

Stabilization – covering or maintaining an existing cover over soil.  Cover can be 
vegetative (e.g. grass, trees, seed and mulch, shrubs, or turf) or non-vegetative (e.g. 
geotextiles, riprap, or gabions). 

Trained Individual – means an employee from a contracting (construction) firm that has 
received four (4) hours of training, which has been endorsed by the Department, from a 
Soil and Water Conservation District, CPESC, Inc. or other Department endorsed entity, 
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in proper erosion and sediment control principles no later than two (2) years from the date 
of project approval.  After receiving the initial training, the trained individual shall receive 
four (4) hours of training every three (3) years. This individual will be responsible for 
implementation of the SWPPP. 
 
Proposed – for the purposes of site conditions “proposed” refers to the site post  
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Date(s) aerial images were photographed:  11/6/2006

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Hydrologic Soil Group–Orange County, New York
(Mid Broadway)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/8/2013
Page 2 of 4



Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Orange County, New York (NY071)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

MdB Mardin gravelly silt loam, 3 to 8
percent slopes

D 3.5 57.2%

Ur Urban land 2.6 42.9%

Totals for Area of Interest 6.1 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  Dominant Condition

Hydrologic Soil Group–Orange County, New York Mid Broadway

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/8/2013
Page 3 of 4



Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is
either some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute
being aggregated, the first step of the aggregation process is to derive one attribute
value for each of a map unit's components. From this set of component attributes,
the next step of the aggregation process derives a single value that represents the
map unit as a whole. Once a single value for each map unit is derived, a thematic
map for soil map units can be rendered. Aggregation must be done because, on
any soil map, map units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a
critical factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values for
the components in a map unit. For each group, percent composition is set to the
sum of the percent composition of all components participating in that group. These
groups now represent "conditions" rather than components. The attribute value
associated with the group with the highest cumulative percent composition is
returned. If more than one group shares the highest cumulative percent
composition, the corresponding "tie-break" rule determines which value should be
returned. The "tie-break" rule indicates whether the lower or higher group value
should be returned in the case of a percent composition tie.

The result returned by this aggregation method represents the dominant condition
throughout the map unit only when no tie has occurred.

Component Percent Cutoff:   None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule:  Higher

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

Hydrologic Soil Group–Orange County, New York Mid Broadway

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/8/2013
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APPENDIX C: CALCULATIONS 
 

 
  



WO. NO. DATE
SHEET 1 OF 3

PROJECT TITLE LOCATION
ESTIMATED BY APPROVED BY REF DRAWING(S)

  1. Runoff curve number (CN) Area:
CN Area

(acres)
98 0.86
69 0.63
98 0.29
79 0.46

2.25

Present Developed

Grass (good condition)
Impervious

Grass (poor condition)

Impervious

EDA-1
RCC CO

CURVE NUMBER
WORKSHEET

6660.01 7/19/2016
Mid-Broadway Redevelopment City of Newburgh, Orange County, New York

Product of
CN x Area

 Soil Name &
Hydrologic Group

Cover Description
(cover type, treatment & conditions)

D
Urban Land (B soils)
Urban Land (B soils)
Urban Land (B soils)

84.60
43.78
28.33
36.60

                         

                         
                         
                         
                         

CN (weighted)  = =

CN (weighted)  = 85.91

total product
total area

193.31
2.25

Use CN = 86

                         

193.31              TOTAL  =

                         
                         
                         

                         

                         
                         
                         



WO. NO. DATE
SHEET 2 OF 3

PROJECT TITLE LOCATION
ESTIMATED BY APPROVED BY REF DRAWING(S)

  1. Runoff curve number (CN) Area:
CN Area

(acres)
98 0.02
80 0.09

61 0.10
98 0.68
85 0.09

1.00

91.36 Use CN = 91

                         
                         

TOTAL  = 90.95                

CN (weighted)  = total product = 90.95
total area 1.00

CN (weighted)  = 

                         
                         

                         
                         

                         

Gravel 7.91

Urban Land (B soils) Grass (good condition) 6.10
Urban Land (B soils) Impervious 67.03

D Grass (good condition) 7.56

Hydrologic Group (cover type, treatment & conditions) CN x Area
D Impervious 2.35

 Soil Name & Cover Description Product of

Present Developed PDA-1
RCC CO

CURVE NUMBER
WORKSHEET

6660.01 7/19/2016
Mid-Broadway Redevelopment City of Newburgh, Orange County, New York



WO. NO. DATE
SHEET 3 OF 3

PROJECT TITLE LOCATION
ESTIMATED BY APPROVED BY REF DRAWING(S)

  1. Runoff curve number (CN) Area:
CN Area

(acres)
98 0.44
80 0.14
91 0.17

98 0.29
61 0.10
85 0.11

1.25

S=

RCC CO

CURVE NUMBER
WORKSHEET

6660.01 7/19/2016
Mid-Broadway Redevelopment City of Newburgh, Orange County, New York

 Soil Name & Cover Description Product of

Present Developed PDA-2

Hydrologic Group (cover type, treatment & conditions) CN x Area
D Impervious 43.01
D Grass (good condition) 11.55
D Permeable Pavement (Gravel) 15.06

Urban Land (B soils) Permeable Pavement (Gravel) 8.93

Urban Land (B soils) Impervious 28.79
Urban Land (B soils) Grass (good condition) 6.10

                         
                         
                         
                         
                         
                         

0.99

                         
TOTAL  = 113.43              

CN (weighted)  = total product = 113.43
total area 1.25

CN (weighted)  = 90.93 Use CN = 91



WO. NO. DATE: PROJECT TITLE: LOCATION:
6660.01 7/20/2016 Mid-Broadway City of Newburgh, NY

  Total Water Quality for the Site:
90% Rainfall Event Number (Fig 4.1) P = 1.40 in

0.05+0.009(I)  (minimum Rv = 0.2) Rv = 0.574
Total Drainage Area AT = 1.10 Ac

Impervious Area AI = 0.64 Ac
Impervious Area Percentage I = 58 %

90% Rule Wqv = 3,207 ft3

  RRV Provided from Permeable Pavement
1 Imp Drainage to: 2,500       ft2

Surface Area of PP 900          ft2 = 3,400            ft2
2 Imp Drainage to: 6,584       ft2

Surface Area of PP 7,210       ft2 = 13,794          ft2
3 Imp Drainage to: 3,850       ft2

Surface Area of PP 1,530       ft2 = 5,380            ft2
4 Imp Drainage to: 1,400       ft2

Surface Area of PP 940          ft2 = 2,340            ft2
5 Imp Drainage to: 460          ft2

Surface Area of PP 2,030       ft2 = 2,490            ft2
Area Reduction 27,404     ft2

0.629       Ac

Playground Area

Parking Lot (Rear Aisle)

Parking Lot 

Parking Lot 

STORMWATER QUALITY- NEW DEVELOPMENT
TOTAL WQv CALC AND PERMEABLE PAVERS

NYSDEC Stormwater Manual Chapter 5- New Development- RRV

Street Improvement

   
12

Tvqv
ARpW 



WO. NO. DATE: LOCATION:
6660.01 7/20/2016 Mid-Broadway City of Newburgh, NY

  RRV Provided at the Site- Tree Planting
41 (25-35 ft diameter canopy)

100 ft2/Tree
4,100 ft2

20 (15 - 25 ft diameter canopy)
75 ft2/Tree

1,500 ft2
Total WQv Reduction 5,600 ft2

0.129 Ac

0.63 Ac
0.13 Ac
0.76 Ac

P = 1.40 in
Rv = 0.950
AT = 0.76 Ac
AI = 0.76 Ac
I = 100 %

Wqv = 0.084 Ac-ft
Wqv = 3,658 ft3

Total RRv Provided 3,658 ft3

Number of Large Trees Proposed
Water Quality Reduction Per Large Trees
Water Quality Reduction for Large Trees

Number of Medium Proposed

STORMWATER QUALITY- NEW DEVELOPMENTTREE PLANTINGS AND TOTAL
PROJECT TITLE:

NYSDEC Stormwater Manual Chapter 5- New Development- RRV

Water Quality Reduction Per Medium Trees
Water Quality Reduction for Medium Trees

Total Area Reduction

Permeable Pavers Area Reduction
Tree-Planitngs Reduction

   
12

Tvqv
ARpW 



WO. NO. DATE: LOCATION:6660.01 7/25/2016 Mid-Broadway City of Newburgh, NY

  Total Redevelopment Water Quality for the Site:
90% Rainfall Event Number (Fig 4.1) P = 1.40 in

0.05+0.009(I)  (minimum Rv = 0.2) Rv = 0.9500
Total Drainage Area AT = 1.15 Ac

Impervious Area AI = 1.15 Ac
Impervious Area Percentage I = 100 %

90% Rule Wqv = 5,552 ft3

4,164 ft3

Parking Lot Draiange to Hydrodynamic Separator #1
90% Rainfall Event Number (Fig 4.1) P = 1.40 in

0.05+0.009(I)  (minimum Rv = 0.2) Rv = 0.9500
Total Drainage Area AT = 0.37 Ac

Impervious Area AI = 0.37 Ac
Impervious Area Percentage I = 100 %Wqv = 0.041 Ac-ft

90% Rule Wqv = 1,786 ft3

Building and Loading Area to Hydrodynamic Separator #2

90% Rainfall Event Number (Fig 4.1) P = 1.40 in
0.05+0.009(I)  (minimum Rv = 0.2) Rv = 0.9500

Total Drainage Area AT = 0.58 Ac
Impervious Area AI = 0.58 Ac

Impervious Area Percentage I = 100 %
Wqv = 0.064 Ac-ft

90% Rule Wqv = 2,800 ft3

Total WQv provided by CDS units= 4,587 ft3

STORMWATER QUALITY - REDEVELOPMENT
PROJECT TITLE:

NYSDEC Stormwater Manual Chapter 9- Redevelopment

Redevelopment WQv is achieved because 4,587 ft3 > 4,164 ft3.

75% of the Re-development Water Quality

   
12

Tvqv
ARpW 



WO. NO. DATE SHEET 1 OF 2
PROJECT TITLE LOCATION

Area based on WQv Credit
90% Rainfall Event Number (Fig 4.1) P = inarea A = AcWater Quality Volume WQv = ft3

runnoff volume Q = in
Curve Number CN =

Ia = (200/CN) - 2 Ia =
Ia/P Ia/P =

qu (From Exhibits 4-I to 4-III)* qu =
Qp = qu * A * WQv  Qp = cfs

Water Quality Peak Flow Calculation
to Hydrodynamic Separator #1

6660.01 7/20/2016
Mid-Broadway City of Newburgh, Orange County, NY 

Worksheet based upon NYSDEC Design Manual, August 2005 Appendix B

1.400.371,7861.33
99

0.01
0.01
650
0.09

The CDS unit must have a peak capacity of 0.09 cfs to achieve WQv.



WO. NO. DATE SHEET 2 OF 2
PROJECT TITLE LOCATION

Building Area and Loading Dock Area
90% Rainfall Event Number (Fig 4.1) P = inarea A = AcWater Quality Volume WQv = ft3

runnoff volume Q = in
Curve Number CN =

Ia = (200/CN) - 2 Ia =
Ia/P Ia/P =

qu (From Exhibits 4-I to 4-III)* qu =
Qp = qu * A * WQv  Qp = cfs

The CDS unit must have a peak capacity of 0.21 cfs to achieve WQv.

Worksheet based upon NYSDEC Design Manual, August 2005 Appendix B

1.40
2800

0.01
650
0.21

0.58

99
0.01
1.33

Water Quality Peak Flow Calculation
to Hydrodynamic Separator #2

6660.01 7/20/2016
Mid-Broadway City of Newburgh, Orange County, NY 



Porous Pavement Worksheet
Ap ft2
Vw ft3
n
dt

Design Point:

Catchment 
Number

Total Area
(Acres)

Impervious 
Area

(Acres)
Percent 

Impervious
%

Rv WQv
(ft 3 )

Precipitation
(in) Description

1 0.08 0.08 1.00 0.95 376.83 1.40 Porous Pavement

in/hour
Vw 377 ft 3

n 0.40 -
dt 1.08 ft
Ap 870 sf

900 sf
390 ft 3

RRv 377 ft 3

Design Volume

Dimensions of pavement can be provided 
here

Porosity of Gravel Bed
Gravel Bed Depth

Required Surface Area
Surface Area Provided

Storage Volume Provided  

Ap = Vw / (n x dt)

Determine the Runoff Reduction

Enter Site Data For Drainage Area to be Treated by Practice

Calculate Required Surface Area

Required porous pavement surface area
Design Volume
porosity of gravel bed/resevoir
depth of gravel bed/resevoir

Assume .4 for gravel

Soil Inflitration Rate
Enter Soil Infiltration Rate

Infiltration rate should be a minimum of 0.5 in/hr.

Are underdrains being used? No -



Porous Pavement Worksheet
Ap ft2
Vw ft3
n
dt

Design Point:

Catchment 
Number

Total Area
(Acres)

Impervious 
Area

(Acres)
Percent 

Impervious
%

Rv WQv
(ft 3 )

Precipitation
(in) Description

2 0.32 0.32 1.00 0.95 1530.44 1.40 Porous Pavement

in/hour
Vw 1,530 ft 3

n 0.40 -
dt 1.08 ft
Ap 3,532 sf

7,210 sf
3,124 ft 3

RRv 1,530 ft 3

Surface Area Provided Dimensions of pavement can be provided 
here

Storage Volume Provided  
Determine the Runoff Reduction

Porosity of Gravel Bed
Gravel Bed Depth

Required Surface Area

Calculate Required Surface Area
Design Volume

Are underdrains being used? No -

depth of gravel bed/resevoir

Enter Site Data For Drainage Area to be Treated by Practice

Enter Soil Infiltration Rate
Soil Inflitration Rate Infiltration rate should be a minimum of 0.5 in/hr.

Ap = Vw / (n x dt)
Required porous pavement surface area
Design Volume
porosity of gravel bed/resevoir Assume .4 for gravel



Porous Pavement Worksheet
Ap ft2
Vw ft3
n
dt

Design Point:

Catchment 
Number

Total Area
(Acres)

Impervious 
Area

(Acres)
Percent 

Impervious
%

Rv WQv
(ft 3 )

Precipitation
(in) Description

3 0.12 0.12 1.00 0.95 596.28 1.40 Porous Pavement

in/hour
Vw 596 ft 3

n 0.40 -
dt 1.08 ft
Ap 1,376 sf

1,530 sf
663 ft 3

RRv 596 ft 3

Ap = Vw / (n x dt)
Required porous pavement surface area
Design Volume
porosity of gravel bed/resevoir Assume .4 for gravel

Calculate Required Surface Area
Design Volume

Are underdrains being used? No -

depth of gravel bed/resevoir

Enter Site Data For Drainage Area to be Treated by Practice

Enter Soil Infiltration Rate
Soil Inflitration Rate Infiltration rate should be a minimum of 0.5 in/hr.

Surface Area Provided Dimensions of pavement can be provided 
here

Storage Volume Provided  
Determine the Runoff Reduction

Porosity of Gravel Bed
Gravel Bed Depth

Required Surface Area



Porous Pavement Worksheet
Ap ft2
Vw ft3
n
dt

Design Point:

Catchment 
Number

Total Area
(Acres)

Impervious 
Area

(Acres)
Percent 

Impervious
%

Rv WQv
(ft 3 )

Precipitation
(in) Description

4 0.05 0.05 1.00 0.95 259.35 1.40 Porous Pavement

in/hour
Vw 259 ft 3

n 0.40 -
dt 1.08 ft
Ap 599 sf

940 sf
407 ft 3

RRv 259 ft 3

Ap = Vw / (n x dt)
Required porous pavement surface area
Design Volume
porosity of gravel bed/resevoir Assume .4 for gravel

Calculate Required Surface Area
Design Volume

Are underdrains being used? No -

depth of gravel bed/resevoir

Enter Site Data For Drainage Area to be Treated by Practice

Enter Soil Infiltration Rate
Soil Inflitration Rate Infiltration rate should be a minimum of 0.5 in/hr.

Surface Area Provided Dimensions of pavement can be provided 
here

Storage Volume Provided  
Determine the Runoff Reduction

Porosity of Gravel Bed
Gravel Bed Depth

Required Surface Area



Porous Pavement Worksheet
Ap ft2
Vw ft3
n
dt

Design Point:

Catchment 
Number

Total Area
(Acres)

Impervious 
Area

(Acres)
Percent 

Impervious
%

Rv WQv
(ft 3 )

Precipitation
(in) Description

5 0.06 0.06 1.00 0.95 275.98 1.40 Porous Pavement

in/hour
Vw 276 ft 3

n 0.40 -
dt 1.08 ft
Ap 637 sf

2,030 sf
880 ft 3

RRv 276 ft 3

Ap = Vw / (n x dt)
Required porous pavement surface area
Design Volume
porosity of gravel bed/resevoir Assume .4 for gravel

Calculate Required Surface Area
Design Volume

Are underdrains being used? No -

depth of gravel bed/resevoir

Enter Site Data For Drainage Area to be Treated by Practice

Enter Soil Infiltration Rate
Soil Inflitration Rate Infiltration rate should be a minimum of 0.5 in/hr.

Surface Area Provided Dimensions of pavement can be provided 
here

Storage Volume Provided  
Determine the Runoff Reduction

Porosity of Gravel Bed
Gravel Bed Depth

Required Surface Area



PROJECT TITLE:

LOCATION

DATE

WO. NO.

Drainage to CB-1E Drainage to CB-6A 
Rational Method Rational Method

C =  Runoff Coefficent = 0.86 C =  Runoff Coefficent = 0.99
I = Rainfall Intensity (in/hr) = 7.5 I = Rainfall Intensity (in/hr) = 7.5
(25 yr @ 5 min/ Orange County, NY's Rainfall Intensity Curves ) (25 yr @ 5 min/ Orange County, NY's Rainfall Intensity Curves )
A = Drainage Area (acres) = 0.22 A = Drainage Area (acres) = 0.50
Q = Peak Flow Rate (cfs) = = 1.4 Q  = Peak Flow Rate (cfs) = = 3.7

Mannings Mannings 
V = velocity (ft/sec) = 8.06 V = velocity (ft/sec) = 5.70
k = unit system factor = 1.49 k = unit system factor = 1.49
n = manning's roughness coeff. = 0.012 HDPE n = manning's roughness coeff. = 0.01
R = hydraulic radius (ft) = 0.31 R = hydraulic radius (ft) = 0.31 HDPE
S = Slope (ft/ft) = 0.02 S = Slope (ft/ft) = 0.01
P = Pipe Size (in) = 15 P = Pipe Size (in) = 15
Q = Capacity (cfs) = 9.90 Q = Capacity (cfs) = 7.00

Capacity (Is Capacity > Peak flow?) TRUE Capacity (Is Capacity > Peak flow?) TRUE

Drainage to CB-5A Drainage to CB-4A
Rational Method Rational Method

C =  Runoff Coefficent = 0.99 C =  Runoff Coefficent = 0.95
I = Rainfall Intensity (in/hr) = 7.5 I = Rainfall Intensity (in/hr) = 7.5
(25 yr @ 5 min/ Orange County, NY's Rainfall Intensity Curves ) (25 yr @ 5 min/ Orange County, NY's Rainfall Intensity Curves )
A = Drainage Area (acres) = 0.72 A = Drainage Area (acres) = 0.86
Q  = Peak Flow Rate (cfs) = = 5.4 Q  = Peak Flow Rate (cfs) = = 6.1

Mannings Mannings 
V = velocity (ft/sec) = 5.70 V = velocity (ft/sec) = 5.70
k = unit system factor = 1.49 k = unit system factor = 1.49
n = manning's roughness coeff. = 0.01 n = manning's roughness coeff. = 0.01
R = hydraulic radius (ft) = 0.31 HDPE R = hydraulic radius (ft) = 0.31 HDPE
S = Slope (ft/ft) = 0.01 S = Slope (ft/ft) = 0.01
P = Pipe Size (in) = 15 P = Pipe Size (in) = 15
Q = Capacity (cfs) = 7.00 Q = Capacity (cfs) = 7.00

Capacity (Is Capacity > Peak flow?) TRUE Capacity (Is Capacity > Peak flow?) TRUE

7/21/2016

6660.01

City of Newburgh, NY

Mid-Broadway Multi-Use Development

PIPE FLOW WORKSHEET

RATIONAL METHOD & MANNINGS FORMULA

          
    G:\Mountainville\Civil\6660-Mid-Broadway\6660-01\6660-01-Calculations\6660-01-Stormwater\6660-01-Design\MT-CV.666001 Peakflow Pipe.xlsx



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
APPENDIX D: HYDRAFLOW MODELING OUTPUT 

  



1
Watershed Model Schematic Hydraflow Hydrographs by Intelisolve v9.1

Project: Stormwater_R2.gpw Monday, Aug 1, 2016

 Hyd.  Origin  Description
 Legend

 1 SCS Runoff EDA
 3 SCS Runoff PDA-1
 4 SCS Runoff PDA-2
 7 Reservoir Underground Detention
 9 Combine Total PDA



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff   ------- 3.089 ------- ------- ------- 7.539 ------- ------- 15.36 EDA

3 SCS Runoff   ------- 2.020 ------- ------- ------- 4.319 ------- ------- 8.242 PDA-1
4 SCS Runoff   ------- 2.524 ------- ------- ------- 5.398 ------- ------- 10.30 PDA-2

7 Reservoir  4 0.129 ------- ------- ------- 3.347 ------- ------- 7.639 Underground Detention

9 Combine 3, 7, 2.120 ------- ------- ------- 6.722 ------- ------- 15.06 Total PDA

Proj. file: Stormwater_R2.gpw Monday, Aug 1, 2016

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 3.089 2 728 11,865   ----   ------  ------ EDA

3 SCS Runoff 2.020 2 724 6,103   ----   ------  ------ PDA-1
4 SCS Runoff 2.524 2 724 7,629   ----   ------  ------ PDA-2

7 Reservoir 0.129 2 864 7,624  4 115.79 4,154 Underground Detention

9 Combine 2.120 2 724 13,727 3, 7,   ------  ------ Total PDA

Stormwater_R2.gpw Return Period: 1 Year Monday, Aug 1, 2016

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  1 
EDA
Hydrograph type =  SCS Runoff Peak discharge =  3.089 cfsStorm frequency =  1 yrs Time to peak =  728 minTime interval =  2  min Hyd. volume =  11,865 cuftDrainage area =  2.250 ac Curve number =  86Basin Slope =  0.0 % Hydraulic length =  0 ftTc method =  USER Time of conc. (Tc) =  12.00 minTotal precip. =  2.70 in Distribution =  Type IIIStorm duration =  24 hrs Shape factor =  484 

4

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00
Q (cfs)

Time (min)

EDA
Hyd. No. 1 -- 1 Year

  Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  3 
PDA-1
Hydrograph type =  SCS Runoff Peak discharge =  2.020 cfsStorm frequency =  1 yrs Time to peak =  724 minTime interval =  2  min Hyd. volume =  6,103 cuftDrainage area =  1.000 ac Curve number =  91Basin Slope =  0.0 % Hydraulic length =  0 ftTc method =  USER Time of conc. (Tc) =  6.00 minTotal precip. =  2.70 in Distribution =  Type IIIStorm duration =  24 hrs Shape factor =  484 

5

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00
Q (cfs)

Time (min)

PDA-1
Hyd. No. 3 -- 1 Year

  Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  4 
PDA-2
Hydrograph type =  SCS Runoff Peak discharge =  2.524 cfsStorm frequency =  1 yrs Time to peak =  724 minTime interval =  2  min Hyd. volume =  7,629 cuftDrainage area =  1.250 ac Curve number =  91Basin Slope =  0.0 % Hydraulic length =  0 ftTc method =  USER Time of conc. (Tc) =  6.00 minTotal precip. =  2.70 in Distribution =  Type IIIStorm duration =  24 hrs Shape factor =  484 

6

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00
Q (cfs)

Time (min)

PDA-2
Hyd. No. 4 -- 1 Year

  Hyd No. 4



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  7 
Underground Detention
Hydrograph type =  Reservoir Peak discharge =  0.129 cfsStorm frequency =  1 yrs Time to peak =  864 minTime interval =  2  min Hyd. volume =  7,624 cuftInflow hyd. No. =  4 - PDA-2 Max. Elevation =  115.79 ftReservoir name =  Underground Max. Storage =  4,154 cuft
Storage Indication method used.
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Pond Report 8
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016
Pond No.  1  -  Underground
Pond Data
UG Chambers - Invert elev. = 114.00 ft,  Rise x Span = 3.75 x 6.42 ft,  Barrel Len = 77.00 ft,  No. Barrels = 4,  Slope = 0.00%,  Headers = No
Encasement - Invert elev. = 113.50 ft,  Width = 7.50 ft,  Height = 4.75 ft,  Voids = 40.00%
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 113.50 n/a 0 00.48 113.98 n/a 439 4390.95 114.45 n/a 972 1,4111.43 114.93 n/a 993 2,4031.90 115.40 n/a 974 3,3782.38 115.88 n/a 946 4,3232.85 116.35 n/a 904 5,2273.33 116.83 n/a 846 6,0733.80 117.30 n/a 762 6,8364.28 117.78 n/a 610 7,4464.75 118.25 n/a 439 7,885
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  24.00 12.00 0.00 0.00
Span (in) =  24.00 15.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  113.50 115.80 0.00 0.00
Length (ft) =  30.00 0.00 0.00 0.00
Slope (%) =  1.50 0.00 0.00 n/a
N-Value =  .012 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  0.00 0.00 0.00 0.00
Crest El. (ft) =  0.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  --- --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 113.50 0.00 0.00 --- --- --- --- --- --- --- --- 0.000.05 44 113.55 0.00 0.00 --- --- --- --- --- --- --- 0.01 0.010.10 88 113.60 0.00 0.00 --- --- --- --- --- --- --- 0.02 0.020.14 132 113.64 0.00 0.00 --- --- --- --- --- --- --- 0.03 0.030.19 176 113.69 0.00 0.00 --- --- --- --- --- --- --- 0.04 0.040.24 219 113.74 0.00 0.00 --- --- --- --- --- --- --- 0.05 0.050.29 263 113.79 0.00 0.00 --- --- --- --- --- --- --- 0.06 0.060.33 307 113.83 0.00 0.00 --- --- --- --- --- --- --- 0.07 0.070.38 351 113.88 0.00 0.00 --- --- --- --- --- --- --- 0.08 0.080.43 395 113.93 0.00 0.00 --- --- --- --- --- --- --- 0.09 0.090.48 439 113.98 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.100.52 536 114.02 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.100.57 633 114.07 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.100.62 730 114.12 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.100.67 828 114.17 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.100.71 925 114.21 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.100.76 1,022 114.26 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.100.81 1,119 114.31 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.100.86 1,216 114.36 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.100.90 1,314 114.40 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.100.95 1,411 114.45 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.00 1,510 114.50 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.05 1,609 114.55 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.09 1,708 114.59 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.14 1,808 114.64 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.19 1,907 114.69 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.24 2,006 114.74 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.28 2,106 114.78 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.33 2,205 114.83 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.38 2,304 114.88 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.43 2,403 114.93 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.47 2,501 114.97 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.10
Continues on next page...



9
UndergroundStage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

1.52 2,598 115.02 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.57 2,696 115.07 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.62 2,793 115.12 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.66 2,891 115.16 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.71 2,988 115.21 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.76 3,085 115.26 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.81 3,183 115.31 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.85 3,280 115.35 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.90 3,378 115.40 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.101.95 3,472 115.45 0.00 0.00 --- --- --- --- --- --- --- 0.10 0.102.00 3,567 115.50 0.00 0.00 --- --- --- --- --- --- --- 0.11 0.112.04 3,661 115.54 0.00 0.00 --- --- --- --- --- --- --- 0.11 0.112.09 3,756 115.59 0.00 0.00 --- --- --- --- --- --- --- 0.11 0.112.14 3,851 115.64 0.00 0.00 --- --- --- --- --- --- --- 0.12 0.122.19 3,945 115.69 0.00 0.00 --- --- --- --- --- --- --- 0.12 0.122.23 4,040 115.73 0.00 0.00 --- --- --- --- --- --- --- 0.12 0.122.28 4,134 115.78 0.00 0.00 --- --- --- --- --- --- --- 0.12 0.122.33 4,229 115.83 0.02 ic 0.02 ic --- --- --- --- --- --- --- 0.13 0.152.38 4,323 115.88 0.09 ic 0.09 ic --- --- --- --- --- --- --- 0.13 0.222.42 4,414 115.92 0.18 ic 0.18 ic --- --- --- --- --- --- --- 0.13 0.322.47 4,504 115.97 0.30 ic 0.30 ic --- --- --- --- --- --- --- 0.14 0.432.52 4,595 116.02 0.44 ic 0.43 ic --- --- --- --- --- --- --- 0.14 0.572.57 4,685 116.07 0.60 ic 0.58 ic --- --- --- --- --- --- --- 0.14 0.722.61 4,775 116.11 0.74 ic 0.74 ic --- --- --- --- --- --- --- 0.15 0.892.66 4,866 116.16 0.95 ic 0.92 ic --- --- --- --- --- --- --- 0.15 1.072.71 4,956 116.21 1.13 ic 1.11 ic --- --- --- --- --- --- --- 0.15 1.262.75 5,047 116.26 1.34 ic 1.31 ic --- --- --- --- --- --- --- 0.15 1.462.80 5,137 116.30 1.56 ic 1.52 ic --- --- --- --- --- --- --- 0.16 1.672.85 5,227 116.35 1.74 ic 1.74 ic --- --- --- --- --- --- --- 0.16 1.902.90 5,312 116.40 1.99 ic 1.97 ic --- --- --- --- --- --- --- 0.16 2.132.95 5,397 116.45 2.20 ic 2.20 ic --- --- --- --- --- --- --- 0.16 2.372.99 5,481 116.49 2.48 ic 2.45 ic --- --- --- --- --- --- --- 0.17 2.623.04 5,566 116.54 2.71 ic 2.71 ic --- --- --- --- --- --- --- 0.17 2.883.09 5,650 116.59 3.03 ic 2.97 ic --- --- --- --- --- --- --- 0.17 3.143.13 5,735 116.64 3.27 ic 3.25 ic --- --- --- --- --- --- --- 0.17 3.423.18 5,820 116.68 3.53 ic 3.53 ic --- --- --- --- --- --- --- 0.17 3.703.23 5,904 116.73 3.90 ic 3.82 ic --- --- --- --- --- --- --- 0.18 3.993.28 5,989 116.78 4.17 ic 4.11 ic --- --- --- --- --- --- --- 0.18 4.293.33 6,073 116.83 4.44 ic 4.36 ic --- --- --- --- --- --- --- 0.18 4.543.37 6,150 116.87 4.58 ic 4.55 ic --- --- --- --- --- --- --- 0.18 4.733.42 6,226 116.92 4.74 ic 4.74 ic --- --- --- --- --- --- --- 0.18 4.923.47 6,302 116.97 5.01 ic 4.92 ic --- --- --- --- --- --- --- 0.18 5.103.51 6,378 117.02 5.16 ic 5.09 ic --- --- --- --- --- --- --- 0.18 5.273.56 6,455 117.06 5.31 ic 5.26 ic --- --- --- --- --- --- --- 0.18 5.443.61 6,531 117.11 5.46 ic 5.42 ic --- --- --- --- --- --- --- 0.18 5.603.66 6,607 117.16 5.61 ic 5.57 ic --- --- --- --- --- --- --- 0.18 5.753.70 6,683 117.21 5.76 ic 5.73 ic --- --- --- --- --- --- --- 0.18 5.913.75 6,759 117.25 5.91 ic 5.87 ic --- --- --- --- --- --- --- 0.18 6.053.80 6,836 117.30 6.06 ic 6.02 ic --- --- --- --- --- --- --- 0.18 6.203.85 6,897 117.35 6.22 ic 6.16 ic --- --- --- --- --- --- --- 0.18 6.343.90 6,958 117.40 6.37 ic 6.30 ic --- --- --- --- --- --- --- 0.18 6.483.94 7,019 117.44 6.53 ic 6.43 ic --- --- --- --- --- --- --- 0.19 6.623.99 7,080 117.49 6.57 ic 6.57 ic --- --- --- --- --- --- --- 0.19 6.754.04 7,141 117.54 6.70 ic 6.70 ic --- --- --- --- --- --- --- 0.19 6.894.09 7,202 117.59 6.85 ic 6.82 ic --- --- --- --- --- --- --- 0.19 7.014.13 7,263 117.63 7.00 ic 6.95 ic --- --- --- --- --- --- --- 0.19 7.144.18 7,324 117.68 7.16 ic 7.07 ic --- --- --- --- --- --- --- 0.20 7.274.23 7,385 117.73 7.19 ic 7.19 ic --- --- --- --- --- --- --- 0.20 7.394.28 7,446 117.78 7.32 ic 7.31 ic --- --- --- --- --- --- --- 0.20 7.514.32 7,490 117.82 7.48 ic 7.43 ic --- --- --- --- --- --- --- 0.20 7.634.37 7,534 117.87 7.64 ic 7.54 ic --- --- --- --- --- --- --- 0.20 7.744.42 7,578 117.92 7.65 ic 7.65 ic --- --- --- --- --- --- --- 0.20 7.854.47 7,621 117.97 7.80 ic 7.77 ic --- --- --- --- --- --- --- 0.20 7.974.51 7,665 118.01 7.96 ic 7.88 ic --- --- --- --- --- --- --- 0.20 8.084.56 7,709 118.06 7.98 ic 7.98 ic --- --- --- --- --- --- --- 0.20 8.184.61 7,753 118.11 8.12 ic 8.09 ic --- --- --- --- --- --- --- 0.20 8.294.66 7,797 118.16 8.28 ic 8.20 ic --- --- --- --- --- --- --- 0.20 8.404.70 7,841 118.20 8.30 ic 8.30 ic --- --- --- --- --- --- --- 0.20 8.504.75 7,885 118.25 8.44 ic 8.40 ic --- --- --- --- --- --- --- 0.20 8.60
...End



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  9 
Total PDA
Hydrograph type =  Combine Peak discharge =  2.120 cfsStorm frequency =  1 yrs Time to peak =  724 minTime interval =  2  min Hyd. volume =  13,727 cuftInflow hyds. =  3, 7 Contrib. drain. area =  1.000 ac

10

0 240 480 720 960 1200 1440 1680 1920

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00
Q (cfs)

Time (min)

Total PDA
Hyd. No. 9 -- 1 Year

  Hyd No. 9   Hyd No. 3   Hyd No. 7



Hydrograph Summary Report
11

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 7.539 2 728 29,202   ----   ------  ------ EDA

3 SCS Runoff 4.319 2 724 13,552   ----   ------  ------ PDA-1
4 SCS Runoff 5.398 2 724 16,939   ----   ------  ------ PDA-2

7 Reservoir 3.347 2 730 16,935  4 116.64 5,713 Underground Detention

9 Combine 6.722 2 726 30,487 3, 7,   ------  ------ Total PDA

Stormwater_R2.gpw Return Period: 10 Year Monday, Aug 1, 2016

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  1 
EDA
Hydrograph type =  SCS Runoff Peak discharge =  7.539 cfsStorm frequency =  10 yrs Time to peak =  728 minTime interval =  2  min Hyd. volume =  29,202 cuftDrainage area =  2.250 ac Curve number =  86Basin Slope =  0.0 % Hydraulic length =  0 ftTc method =  USER Time of conc. (Tc) =  12.00 minTotal precip. =  5.00 in Distribution =  Type IIIStorm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  3 
PDA-1
Hydrograph type =  SCS Runoff Peak discharge =  4.319 cfsStorm frequency =  10 yrs Time to peak =  724 minTime interval =  2  min Hyd. volume =  13,552 cuftDrainage area =  1.000 ac Curve number =  91Basin Slope =  0.0 % Hydraulic length =  0 ftTc method =  USER Time of conc. (Tc) =  6.00 minTotal precip. =  5.00 in Distribution =  Type IIIStorm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  4 
PDA-2
Hydrograph type =  SCS Runoff Peak discharge =  5.398 cfsStorm frequency =  10 yrs Time to peak =  724 minTime interval =  2  min Hyd. volume =  16,939 cuftDrainage area =  1.250 ac Curve number =  91Basin Slope =  0.0 % Hydraulic length =  0 ftTc method =  USER Time of conc. (Tc) =  6.00 minTotal precip. =  5.00 in Distribution =  Type IIIStorm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  7 
Underground Detention
Hydrograph type =  Reservoir Peak discharge =  3.347 cfsStorm frequency =  10 yrs Time to peak =  730 minTime interval =  2  min Hyd. volume =  16,935 cuftInflow hyd. No. =  4 - PDA-2 Max. Elevation =  116.64 ftReservoir name =  Underground Max. Storage =  5,713 cuft
Storage Indication method used.
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  9 
Total PDA
Hydrograph type =  Combine Peak discharge =  6.722 cfsStorm frequency =  10 yrs Time to peak =  726 minTime interval =  2  min Hyd. volume =  30,487 cuftInflow hyds. =  3, 7 Contrib. drain. area =  1.000 ac
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Hydrograph Summary Report
17

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 15.36 2 728 61,517   ----   ------  ------ EDA

3 SCS Runoff 8.242 2 724 26,929   ----   ------  ------ PDA-1
4 SCS Runoff 10.30 2 724 33,662   ----   ------  ------ PDA-2

7 Reservoir 7.639 2 728 33,657  4 117.86 7,495 Underground Detention

9 Combine 15.06 2 724 60,586 3, 7,   ------  ------ Total PDA

Stormwater_R2.gpw Return Period: 100 Year Monday, Aug 1, 2016

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  1 
EDA
Hydrograph type =  SCS Runoff Peak discharge =  15.36 cfsStorm frequency =  100 yrs Time to peak =  728 minTime interval =  2  min Hyd. volume =  61,517 cuftDrainage area =  2.250 ac Curve number =  86Basin Slope =  0.0 % Hydraulic length =  0 ftTc method =  USER Time of conc. (Tc) =  12.00 minTotal precip. =  9.00 in Distribution =  Type IIIStorm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  3 
PDA-1
Hydrograph type =  SCS Runoff Peak discharge =  8.242 cfsStorm frequency =  100 yrs Time to peak =  724 minTime interval =  2  min Hyd. volume =  26,929 cuftDrainage area =  1.000 ac Curve number =  91Basin Slope =  0.0 % Hydraulic length =  0 ftTc method =  USER Time of conc. (Tc) =  6.00 minTotal precip. =  9.00 in Distribution =  Type IIIStorm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  4 
PDA-2
Hydrograph type =  SCS Runoff Peak discharge =  10.30 cfsStorm frequency =  100 yrs Time to peak =  724 minTime interval =  2  min Hyd. volume =  33,662 cuftDrainage area =  1.250 ac Curve number =  91Basin Slope =  0.0 % Hydraulic length =  0 ftTc method =  USER Time of conc. (Tc) =  6.00 minTotal precip. =  9.00 in Distribution =  Type IIIStorm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  7 
Underground Detention
Hydrograph type =  Reservoir Peak discharge =  7.639 cfsStorm frequency =  100 yrs Time to peak =  728 minTime interval =  2  min Hyd. volume =  33,657 cuftInflow hyd. No. =  4 - PDA-2 Max. Elevation =  117.86 ftReservoir name =  Underground Max. Storage =  7,495 cuft
Storage Indication method used.
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Hyd. No.  9 
Total PDA
Hydrograph type =  Combine Peak discharge =  15.06 cfsStorm frequency =  100 yrs Time to peak =  724 minTime interval =  2  min Hyd. volume =  60,586 cuftInflow hyds. =  3, 7 Contrib. drain. area =  1.000 ac
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Hydraflow Rainfall Report 23

Hydraflow Hydrographs by Intelisolve v9.1 Monday, Aug 1, 2016

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)
1 0.0000 0.0000 0.0000 --------
2 24.5432 4.6000 0.6871 --------
3 0.0000 0.0000 0.0000 --------
5 31.8256 5.9000 0.6995 --------
10 21.3579 2.8000 0.5721 --------
25 48.2920 8.0000 0.7215 --------
50 37.3151 5.6000 0.6322 --------
100 70.1804 10.3000 0.7492 --------

File name: rockland.idf

Intensity = B / (Tc + D)^E
Return Intensity Values (in/hr)
Period
(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 5.19 3.89 3.18 2.72 2.39 2.15 1.96 1.81 1.68 1.57 1.48 1.40
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 5.99 4.60 3.80 3.27 2.89 2.60 2.37 2.19 2.04 1.91 1.80 1.70
10 6.60 4.97 4.11 3.57 3.19 2.90 2.67 2.49 2.34 2.21 2.10 2.00
25 7.59 6.00 5.03 4.36 3.88 3.50 3.20 2.96 2.75 2.58 2.43 2.30
50 8.39 6.57 5.51 4.80 4.29 3.90 3.59 3.33 3.12 2.94 2.79 2.65
100 9.09 7.36 6.24 5.45 4.86 4.40 4.03 3.73 3.47 3.25 3.06 2.90

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)
Precip. file name: orange.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 2.70 3.50 0.00 4.50 5.00 6.50 7.00 9.00
SCS 6-Hr 0.00 2.52 0.00 3.22 3.80 4.64 5.35 6.12
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Mid-Broadway Mixed-Use Development 
Stormwater Management Maintenance Plan 

 
Efficient and timely maintenance of the stormwater practices is necessary to ensure the proper 
function and longevity of the stormwater management system. The maintenance plan is an outline 
of the maintenance tasks and schedules. The maintenance is to be performed by the lease holder 
or their representative and contact information is presented below. Sample Maintenance Logs are 
attached.   

Contact Information 

Company Name:  

Contact Name:  

Address:  

Phone:  

1.1 GENERAL 

 The maintenance plan must be evaluated for effectiveness at least annually and 
must be revised as needed. 

 As-built plans shall be prepared and submitted by a NYS licensed land surveyor to 
the City Engineer to document all stormwater improvements at the end of 
construction.  

1.2 VEGETATION/TREE-PLANTINGS 

 The vegetative cover should be maintained at 85 percent. If vegetation has greater 
than 50 percent damage, the area should be reestablished in accordance with the 
original specifications and the inspection requirements presented above.  

 All vegetation deficiencies should be addressed without the use of fertilizers and 
pesticides whenever possible. 

1.3 POROUS PAVEMENT 

 The primary goal of porous pavement maintenance is to prevent the pavement 
surface and/or the underlying infiltration bed from being clogged with fine 
sediments. 

 Porous Pavement and surround areas should be checked for sediment deposits and 
debris bi-annually.  

 Vacuuming of porous pavement will be performed on an as needed basis if 
infiltration deficiencies are observed. 

 Sand and salt mixtures should not be utilized during snow removal.  
  

1.4 HYDRODYNAMIC SEPARATOR (CDS UNITS) 

 Visual inspections should be performed to determine there are no blockages or 
obstructions in the inlet and separation screen.  

 The inspection should also quantify the accumulation of hydrocarbons, trash, and 
sediment in the system. 

 The CDS system should be cleaned when the level of sediment has reached 75% 
of capacity in the isolated sump or when an appreciable level of hydrocarbons and 
trash has accumulated. 



1.5 UNDERGROUND DETENTION SYSTEM 

 Visual inspections through the inspection ports should be performed to check for 
debris and sediment build up.  

 Sedimentation should be controlled in the underground system through the 
pretreatment provided by the hydrodynamic separator. If marked sedimentation is 
observed in the first row or sedimentation in the other rows may be indicative of a 
problem with the hydrodynamic separator.  An inspection of the hydrodynamic 
separator should be performed.    

 When the average depth of sediment exceeds 3 inches throughout the length of the 
chamber row, clean-out should be performed.  

 Vacuuming of the detention system will be performed on an as needed basis if 
build-up is observed.  

 Vacuuming of the detention system shall be performed through the outlet structure 
at the connection of the first row.  

1.6 CATCH BASINS/STORMWATER COLLECTION PIPING 

 Visual inspection of grates and remove any trash or debris. 
 The sump area should be checked for debris and sedimentation. Remove 

sedimentation when within 6-inches below pipe invert.  
 Stormwater conveyance piping may need to be cleaned out through hydro-

excavating or alternative pipe cleaning method.  

2.0 MAINTENANCE FREQUENCY 

The frequencies in which maintenance items are performed on the Mid-Broadway Mixed-Use 
Development Site are outlined below. If the frequency appears in sufficient based on the level of 
sediment build up or erosion, modifications should be made to the maintenance plan.  

 

Maintenance Item Frequency 

Vegetation 
Bi-Annually (Spring & Fall) and after a 5-inch 
rainfall 

Porous Pavement Inspections  
Bi-Annually (Spring & Fall) and after a 5-inch 
rainfall 

Hydrodynamic Separator (CDS Units) 
Bi-Annually (Spring & Fall) and after a 5-inch 
rainfall 

Underground Detention System 
Bi-Annually (Spring & Fall) and after a 5-inch 
rainfall 

Catch Basins/Stormwater Collection Piping 
Quarterly (Winter, Spring, Summer, Fall)  and 
after a 5-inch rainfall 

 



Mid-Broadway Mixed-Use Site- Inspection Record 

 

 

Date Inspector 
Items Checked (check all that apply) 

Action Items 

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings  Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings  Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement  Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings  Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings  Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement  Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings  Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings  Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  

  
Vegetation/Tree-Plantings Porous Pavement Hydrodynamic Separator Underground Detention 

Catch Basins 
(Grates and Sump)  



CDS® Inspection and Maintenance Guide 

ENGINEERED SOLUTIONS



Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation.  

Inspection  
Inspection is the key to effective maintenance and is easily 
performed.  Pollutant transport and deposition may vary from 
year to year and regular inspections will help ensure that the 
system is cleaned out at the appropriate time.  At a minimum, 
inspections should be performed twice per year (e.g. spring 
and fall) however more frequent inspections may be necessary 
in climates where winter sanding operations may lead to rapid 
accumulations, or in equipment washdown areas. Installations 
should also be inspected more frequently where excessive 
amounts of trash are expected.    

The visual inspection should ascertain that the system 
components are in working order and that there are no 
blockages or obstructions in the inlet and separation screen.  
The inspection should also quantify the accumulation of 
hydrocarbons, trash, and sediment in the system.  Measuring 
pollutant accumulation can be done with a calibrated dipstick, 
tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 
of discoloration of the sorbent material should also be identified 
during inspection. It is useful and often required as part of an 
operating permit to keep a record of each inspection.  A simple 
form for doing so is provided.  

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump.  The other allows for inspection and cleanout of sediment 
captured and retained outside the screen.  For deep units, a 
single manhole access point would allows both sump cleanout 
and access outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated.  
If absorbent material is used, it should be replaced when 
significant discoloration has occurred.  Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment.  The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile.  To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully.  Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% of 
the total height of isolated sump. 

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump.  
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.      

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment.  
However, the system should be cleaned out immediately in 
the event of an oil or gasoline spill should be cleaned out 
immediately. Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use absorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer. Trash and debris can be 
netted out to separate it from the other pollutants.  The screen 
should be power washed to ensure it is free of trash and debris.   

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.



 CDS Diameter Distance from Water Surface Sediment 
 Model to Top of Sediment Pile Storage Capacity

  ft m ft m yd3 m3

 CDS2015-4 4 1.2 3.0 0.9 0.9  0.7

 CDS2015 5 1.5 3.0 0.9 1.3  1.0

 CDS2020 5 1.5 3.5 1.1 1.3  1.0

 CDS2025 5 1.5 4.0 1.2 1.3  1.0

 CDS3020 6 1.8 4.0 1.2 2.1  1.6

 CDS3030 6 1.8 4.6 1.4 2.1  1.6

 CDS3035 6 1.8 5.0 1.5 2.1  1.6

 CDS4030 8 2.4 4.6 1.4 5.6  4.3

 CDS4040 8 2.4 5.7 1.7 5.6  4.3

 CDS4045 8 2.4 6.2 1.9 5.6  4.3

 CDS5640 10 3.0 6.3 1.9 8.7  6.7

 CDS5653 10 3.0 7.7 2.3 8.7  6.7

 CDS5668 10 3.0 9.3 2.8 8.7  6.7

 CDS5678 10 3.0 10.3 3.1 8.7  6.7

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

800.925.5240
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CDS Inspection & Maintenance Log

CDS	Model:	 	 Location:	

	 	 Water	 Floatable	 Describe	
Maintenance

	

	 Date	 depth	to	 Layer	 Maintenance	
Personnel

	 Comments

	 	 sediment1	 Thickness2	 Performed

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the 
top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  Note:	to	avoid	underestimating	the	volume	of	sediment	in	the	chamber,	
the	measuring	device	must	be	carefully	lowered	to	the	top	of	the	sediment	pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In 
the event of an oil spill, the system should be cleaned immediately.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E: EROSION CONTROL MEASURES 
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Definition 
 
Establishing grasses, legumes, vines, shrubs, trees, or other 
plants, or selectively reducing stand density and trimming 
woody plants, to improve an area for recreation. 
 

Purpose 
 
To increase the attractiveness and usefulness of recreation 
areas and to protect the soil and plant resources.  
 

Conditions Where Practice Applies 
 
On any area planned for recreation use, lawns, and areas 
that will be maintained in a closely mowed condition. 
 

Specifications 
 
ESTABLISHING GRASSES (Turfgrass) 
 
The following applies for playgrounds, parks, athletic 
fields, camping areas, picnic areas, passive recreation areas 
such as lawns, and similar areas. 

 
1.  Time of Planting 
  

Fall planting is preferred.  Seed after August 15.  In the 
spring, plant until May 15. 
 
If seeding is done between May 15 and August 15, 
irrigation may be necessary to ensure a successful seeding. 

 
2.  Site Preparation 

 

A.  Install needed water and erosion control measures 
and bring area to be seeded to desired grades.  A 
minimum of 4 in. topsoil is required. 

 

B.  See Standard and Specification of Topsoiling. 
 

C.  Prepare seedbed by loosening soil to a depth of 4-6 
inches. 

 

D.  Lime to a pH of 6.5. 
 

E.  Fertilize as per soil test or, if soil must be fertilized 
before results of a soil test can be obtained to 
determine fertilizer needs, apply commercial 
fertilizer at 850 pounds of  5-10-10 or equivalent per 
acre (20 lbs/1,000 sq. ft.) 

 

F.  Incorporate lime and fertilizer in top 2-4 inches of 
topsoil. 

 

G.  Smooth.  Remove sticks, foreign matter, and stones 
over 1 inch in diameter, from the surface.  Firm the 
seedbed. 

 
3.  Planting 
 

Use a cultipacker type seeder if possible.  Seed to a depth of 
1/8 to 1/4 inch.  If seed is to be broadcast, cultipack or roll 
after seeding.  If hyroseeded, lime and fertilizer may be 
applied through the seeder, and rolling is not practical. 
 
4.  Mulching 
 

Mulch all seedings in accordance with Standard and 
Specifications for Mulching.  Small grain straw is the best 
material. 
 
5.  Seed Mixtures 
 

Select seed mixture for site conditions and intended use 
from Table 3.2.   
 
6.  Contact Cornell Cooperative Extension Turf Specialist 
for suitable varieties. 
 
When Kentucky bluegrass is used, it is desirable to use two 
or more varieties in the seeding for disease resistance.   
 
Turf-type tall fescues have replaced the old KY31 tall 
fescues.  New varieties have finer leaves and are the most 
resistant grass to foot traffic.  Do not mix it with fine 
textured grasses such as bluegrass and red fescue. 
 
Common ryegrass and redtop, which are relatively short 
lived species, provide quick green cover.  Improved lawn 
cultivars of perennial ryegrass provide excellent quality 
turf, but continue to lack winter hardiness. 
 
Common white clover can be added to mixtures at the rate 
of 1-2 lbs/acre to help maintain green color during the dry 
summer period; however, they will not withstand heavy 
traffic.  Avoid using around swimming areas as flowers 
attract bees which can be easily stepped on. 
 

STANDARD AND SPECIFICATIONS 
FOR RECREATION AREA IMPROVEMENT 
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Table 3.2  Recreation Turfgrass Seed Mixture 
                    lbs/1,000 
Site - Use   Species (% by weight)    sq. ft.  lbs./acre 
 

1.  Sunny sites (well, moderately well, and somewhat poorly drained soils) 
 
 a.  Athletic fields and similar areas 
 
  80% Kentucky bluegrass blend……………………………………….. 2.4-3.2  105-138 
  20% perennial ryegrass……………………………………………….. 0.6-0.8  25-37 
  OR……………………………………………………………………… 3.0-4.0  130-175 
  (for southern and eastern NY) 
  50% Kentucky bluegrass………………………………………………. 1.5-2.0  65-88 
  50% perennial ryegrass………………………………………………… 1.5-2.0  65-87 
  OR…………………………………………………………………….. 3.0-4.0  130-175 
  100% Tall fescue, Turf-type, fine leaf…………………………………. 3.4-4.6  150-200 
  
 b.  General recreation areas and lawns (Medium to high maintenance) 
 
 
  65% Kentucky bluegrass blend………………………………………… 2.0-2.6  85-114 
  20% perennial ryegrass………………………………………………… 0.6-0.8  26-35 
  15% fine fescue………………………………………………………… 0.4-0.6  19-26 
  OR………………………………………………………………………. 3.0-4.0  130-175 
  100% Tall fescue, Turf-type, fine leaf…………………………………. 3.4-4.6  150-200 
 
2.  Sunny droughty sites -  general recreation areas and lawns, low maintenance (somewhat excessively to excessively 
drained soils).  Excluding Long Island. 
 
  65% fine fescue……………….……………………………………….. 2.6-3.3  114-143 
  15% perennial ryegrass………………………………………………… 0.6-0.7  26-33 
  20% Kentucky bluegrass blend………………………………………… 0.8-1.0  35-44 
  OR………………………………………………………………………. 4.0-5.0  175-220 
  100% Tall fescue, Turf-type, fine leaf…………………………………. 3.4-4.6  150-200 
 
3.  Shady dry sites (well to somewhat poorly drained soils). 
 
 
  65% fine fescue……………….……………………………………….. 2.6-3.3  114-143 
  15% perennial ryegrass………………………………………………… 0.6-0.7  26-33 
  20% Kentucky bluegrass blend………………………………………… 0.8-1.0  35-44 
  OR………………………………………………………………………. 4.0-5.0  174-220 
  80% blend of shade-tolerant Kentucky bluegrass……………………… 2.4-3.2  105-138 
  20% perennial ryegrass………………………………………………… 0.6-0.8  25-37 
  OR…………………………………………………………………….. 3.0-4.0  130-175 
  100% Tall fescue, Turf-type, fine leaf…………………………………. 3.4-4.6  150-200 
 
4.  Shady wet sites (somewhat poor to poorly drained soils). 
 
  70% rough bluegrass………………………………………………….. 1.4-2.1  60-91 
  30% blend of shade-tolerant Kentucky bluegrass……………………… 0.6-0.9  25-39 
  OR………………………………………………………………………. 2.0-3.0  85-130 
  100% Tall fescue, Turf-type, fine leaf…………………………………. 3.4-4.6  150-200 
 
For varieties suitable for specific locations, contact Cornell Cooperative Extension Turf Specialist.  
 

Reference:  Thurn, M.C., N.W. Hummel, and A.M. Petrovic.  Cornell Extension Pub. Info.  Bulletin 185 Revised. 
      HomeLawns Establishment and Maintenance.  1994.  
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7.  Fertilizing—First Year 
 

Apply fertilizer as indicated by the soil test three to four 
weeks after germination (spring seedlings).  If test results 
have not been obtained, apply 1 pound nitrogen/1,000 
square feet using a complete fertilizer with a 2-1-1 or 4-1-3 
ratio.  Summer and early fall seedings, apply as above 
unless air temperatures are above 85ºF for an extended 
period.  Wait for cooler temperatures to fertilize.  Late fall/
winter seedings, fertilize in spring. 
 
8.  Restrict Use 
 

New seedlings should be protected from use for one full 
year to allow development of a dense sod with good root 
structure. 
 
MAINTAINING GRASSES 
 
1.  Maintain a pH of 6.0 - 7.0. 
 

2.  Fertilize in late May to early June as follows with       
10-10-10 analysis fertilizer at the rate of 10 lbs./1,000 sq. ft. 
and repeat in late August if sod density is not adequate.  
Avoid fertilizing when heat is greater than 85ºF.  Top dress 
weak sod annually in the spring, but at least once every 2 to 
3 years.  It is recommended to fertilize according to soil test 
analysis, after determining adequate topsoil depth exists. 
 

3.  Aerate compacted or heavily used areas, like athletic 
fields, annually as soon as soil moisture conditions permit.  
Aerate area six to eight times using a spoon or hollow tine 
type aerator.  Do not use solid spike equipment. 
 

4.  Reseed bare and thin areas annually with original seed 
mix. 
 
ESTABLISHING TREES, SHRUBS, AND VINES 
 
1.  Planting nursery stock 
 

A.  Select species to serve the intended purpose.  See 
Table 3.3, “Trees Suitable for Landscape and 
Conservation Plantings in New York.” Where planting 
of trees is to be done in recreation areas, use those 
species resistant to compaction listed in Table 3.4, 
“Susceptibility of Tree Species to Compaction” 
whenever possible. 

 

B.  Plant Materials 
 

1)  Plants shall conform to the species, variety, size, 
number, and conditions as stated in a conservation plan 
or on a plant list shown on landscape drawings.  
“American Standard for Nursery Stock,” by American 
Association of Nurserymen, shall be used to develop 
the plant list for landscape drawings and to check 
quality of plant materials. 

 

2)  Durable, legible labels with the scientific and common 
name and cultivar shall be securely attached to plants, 
bundles of seedlings, containers, and/or flats. 

 

C.  Plant Protection 
 

 Prior to delivery, the trunk, branches, and foliage of the 
plants shall be sprayed with non-toxic antidesicant, 
applied according to the manufacturers 
recommendations.  This does not apply to state nursery 
seedlings. 

 

D.  Planting Time 
 

 Deciduous trees and shrubs:  April 1 to June 1 and 
October 15 to December 15. 

 Evergreen trees and shrubs:  April 1 to June 1 and 
September 1 to November 15. 

 

E.  Spacing 
 

 Plant all trees and shrubs well back from buildings to 
allow for mature crown size.  The following are guides 
for planning: 

 

  Large trees:           50-60 feet apart 
  Small trees:           20-30 feet apart 
  Columnar species:  6-8 feet apart 
  Hedges:           1-4 feet apart 
  Shrubs:           For clumps, plan spacing so  

            mature shrubs will be touching 
            or overlapping by only 1 or 2 feet. 

 

F.  Site Preparation 
 

 1)  Individual sites for planting seedlings can be 
prepared by scalping the sod away from a four foot 
square area where the seedling is to be planted. 

 

 2)  All planting beds shall be cultivated to a depth of 
8 inches, or chemically treated for weed control.  
Remove objectionable objects that will interfere with 
maintenance of site. 

 

G.  Planting 
 

 1)  Plants shall be located as shown on plans and/or 
drawings and, where necessary, located on the site by 
stakes, flags or other means. 

 
 2)  Prior to planting, remove galvanized wire basket 

securing root ball, untie and roll down burlap 
covering from around the stem. 

 

 3)  The plants shall be set upright in holes as 
illustrated in Figure 3.1. 

 

 4)  All plants shall be thoroughly watered on the 
same day of planting.  Plants that have settled shall 
be reset to grade. 

 

H.  Wrapping 
 

 Immediately after planting, wrap deciduous tree 
trunks from the bottom to the first limb with a 4 inch 
wide bituminous impregnated, insect resistant tape or 
paper manufactured for that purpose.  Tie with jute 
(bag strings) at top and bottom. The wrap should be 
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Figure 3.1 
New Tree Planting Procedure 
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removed per nursery recommendations. 
 

I.   Mulching 
 

 Mulch the disturbed area around individual trees and 
shrubs with a 2-3” layer of wood chips.  Pull wood 
chips 1 inch away from the base of shrubs to avoid 
fungus development. 

 
J.   Pruning 
 

 After planting, prune to remove injured twigs and 
branches.  The natural shape of the plant should not 
be changed. 

 
K.  Cleanup and Maintenance 
 

 1)  After all work is complete, all excess soil, peat 
moss, debris, etc., shall be removed from the site. 

 

 2)  Water plants two weeks after planting. For two 
years, water plants every two weeks during dry 
periods, which exceed three weeks without a good 
soaking rain.  Shrubs may require 5 to 10 gallons and 
trees, 20 to 30 gallons for each watering. 

 

 3)  Remove trunk wrap one year after planting. 
 

2.  Transplanting “Wild” Stock 
 

Successful transplanting of wild stock will require heavy 
equipment and considerable labor as a large weight of soil 
must be moved with the roots. 
 

A.  Select trees and shrubs with good form and full 
crowns. 

B.  Transplant only when plants are dormant and soil is 
moist.  Wrap soil ball with burlap to prevent soil 
from separating from roots. 

C.  Table 3.5 shows minimum diameter and approximate 
weight of soil ball that must be moved with each size 
plant. 

D.  Plant and maintain as described above for nursery 
stock. 

 
PRUNING AND THINNING 

1.  Pruning 
 A.  Remove trees, limbs, and limb stubs to the following 

widths and heights specified for the intended use. 
1  Includes allowance for snow depth and snow load on branches. 

B.  Remove dead, diseased, or dying limbs that may fall. 
 

C.  Do not remove more than one-third of the live crown 
of a tree in a year. 

 

D.  Cut limbs flush to the branch bark ridge. 
 

E.  Use the 3 or 4 cut pruning method on all branches 
over 2 inches in diameter:   First cut about one-third 
the way through the underside of the limb (about 6-
12 inches from the tree trunk).  Then (approximately 
an inch further out) make a second cut through the 
limb from the upper side.  When the branch is 
removed, there is no splintering of the main tree 
trunk.  Remove the stub.  If the branch is larger than 
5-6 inches in diameter, use the four cut system.  Cuts 
1 and 2 remain the same and cut 3 should be from the 
underside of the limb, on the outside of the branch 
collar.  Cut 4 should be from the top and in 
alignment with the 3rd cut.  Cut 3 should be 1/4 to 
1/3 the way through the limb.  This will prevent the 
bark from peeling down the trunk.  Do not paint the 
cut surface. 

 
2.  Thinning 

 

A.  Remove dead, diseased, dying, poorly anchored, or 
ice damaged trees that pose a hazard to recreationists 
or that interfere with intended use. 

 

B.  To maintain grass cover in a wooded area, thin 
according to formula Dx3 (average diameter of the 
trunk of overstory trees, in inches, times three—the 
answer is the spacing between trees to be left, in 
feet).  For example, for trees with average diameter 
of 6 inches, spacing after thinning should leave trees 
18 feet apart on average.  Crown cover after thinning 
should be about 50 percent. 

 

C.  Selectively thin as needed to favor those trees that 
are most “resistant” to compaction around their roots.  
See Table 3.4, “Susceptibility of Tree Species to 
Compaction.”  If the soil on the site is naturally well 
drained, those species in the “intermediate” group 
may also be favored.    

 
PROTECTING TREES IN HEAVY USE AREAS 
 

The compaction of soil over the roots of trees and shrubs by 
the trampling of recreationists, vehicular traffic, etc., reduces 
oxygen, water, and nutrient uptake by feeder roots.  This 
weakens and may eventually kill the plants.  Table 3.4 rates 
the “Susceptibility of Tree Species to Compaction.” 
 

Where heavy compaction is anticipated, apply and maintain a 
3 to 4 inch layer of undecayed wood chips or 2 inches of No. 
2 washed, crushed gravel. 

 
Use 

Cleared Width Each Side 
of Trail Tread (ft.) 

Cleared 
Height (ft.) 

TRAILS   

Hiking 1 8 

Bicycle 2 10 

Motorbike 2 10 

Horse 2 12 

X-Country Ski Total: 3 - 12 121 

Snowmobile Total: 6 - 12 121 

   

Campfire/Grill 10 ft. diam. 15+  Locations 

PICNIC & CAMPING AREAS 
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Table 3.3 
Trees Suitable for Landscape and Conservation Plantings in New York 
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Table 3.3 (cont’d) 
Trees Suitable for Landscape and Conservation Plantings in New York 

 

1 

2 
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Table 3.3 (cont’d) 
Trees Suitable for Landscape and Conservation Plantings in New York 
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Definition

Spreading a specified quality and quantity of topsoil 

materials on graded or constructed subsoil areas. 

Purpose

To provide acceptable plant cover growing conditions, 

thereby reducing erosion; to reduce irrigation water needs; 

and to reduce the need for nitrogen fertilizer application. 

Conditions Where Practice Applies

Topsoil is applied to subsoils that are droughty (low 

available moisture for plants), stony, slowly permeable, 

salty or extremely acid.  It is also used to backfill around 

shrub and tree transplants. This standard does not apply to 

wetland soils. 

Design Criteria

1.  Preserve existing topsoil in place where possible, 

thereby reducing the need for added topsoil. 

2.  Conserve by stockpiling topsoil and friable fine textured 

subsoils that must be stripped from the excavated site and 

applied after final grading where vegetation will be 

established. 

3.  Refer to USDA Soil Conservation Service (presently 

Natural Resource Conservation Service) soil surveys or soil 

interpretation record sheets for further soil texture 

information for selecting appropriate design topsoil depths. 

Site Preparation

1.  As needed, install erosion control practices such as 

diversions, channels, sediment traps, and stabilizing 

measures, or maintain if already installed. 

2.  Complete rough grading and final grade, allowing for 

depth of topsoil to be added. 

3.  Scarify all compact, slowly permeable, medium and fine 

textured subsoil areas.  Scarify at approximately right 

angles to the slope direction in soil areas that are steeper 

than 5 percent. Areas that have been overly compacted shall 

be decompacted to a minimum depth of 12 inches with a 

deep ripper or chisel plow prior to topsoiling. 

4.  Remove refuse, woody plant parts, stones over 3 inches 

in diameter, and other litter. 

Topsoil Materials

1.  Topsoil shall have at least 6 percent by weight of fine 

textured stable organic material, and no greater than 20 

percent.  Muck soil shall not be considered topsoil. 

2.  Topsoil shall have not less than 20 percent fine textured 

material (passing the NO. 200 sieve) and not more than 15 

percent clay. 

3.  Topsoil treated with soil sterilants or herbicides shall be 

so identified to the purchaser. 

4.  Topsoil shall be relatively free of stones over 1 1/2 

inches in diameter, trash, noxious weeds such as nut sedge 

and quackgrass, and will have less than 10 percent gravel. 

5.  Topsoil containing soluble salts greater than 500 parts 

per million shall not be used. 

Application and Grading

1.  Topsoil shall be distributed to a uniform depth over the 

area.  It shall not be placed when it is partly frozen, muddy, 

or on frozen slopes or over ice, snow, or standing water 

puddles. 

2.  Topsoil placed and graded on slopes steeper than 5 

percent shall be promptly fertilized, seeded, mulched, and 

stabilized by “tracking” with suitable equipment. 

STANDARD AND SPECIFICATIONS 

FOR TOPSOILING 
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3.  Apply topsoil in the following amounts: 

Site Conditions Intended Use 

Minimum 

Topsoil 

Depth

1.  Deep sand or 

     loamy sand 

Mowed lawn 

Tall legumes, unmowed 

Tall grass, unmowed 

6 in. 

2 in. 

1 in. 

2.  Deep sandy 

     loam 

Mowed lawn 

Tall legumes, unmowed 

Tall grass, unmowed 

5 in. 

2 in. 

none 

3.  Six inches or 

     more: silt loam,        

loam, or silt 

Mowed lawn 

Tall legumes, unmowed 

Tall grass, unmowed 

4 in. 

1 in. 

1 in. 
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Definition

Applying coarse plant residue or chips, or other suitable 

materials, to cover the soil surface. 

Purpose

The primary purpose is to provide initial erosion control 

while a seeding or shrub planting is establishing.  Mulch 

will conserve moisture and modify the surface soil 

temperature and reduce fluctuation of both.  Mulch will 

prevent soil surface crusting and aid in weed control. Mulch 

is also used alone for temporary stabilization in non-

growing months. 

Conditions Where Practice Applies

On soils subject to erosion and on new seedings and shrub 

plantings.  Mulch is useful on soils with low infiltration 

rates by retarding runoff. 

Criteria

Site preparation prior to mulching requires the installation 

of necessary erosion control or water management practices 

and drainage systems. 

Slope, grade and smooth the site to fit needs of selected 

mulch products. 

Remove all undesirable stones and other debris to meet the 

needs of the anticipated land use and maintenance required. 

Apply mulch after soil amendments and planting is 

accomplished or simultaneously if hydroseeding is used. 

Select appropriate mulch material and application rate or 

material needs.  Determine local availability. 

Select appropriate mulch anchoring material. 

NOTE:  The best combination for grass/legume 

establishment is straw (cereal grain) mulch applied at 2 ton/

acre (90 lbs./1000sq.ft.) and anchored with wood fiber 

mulch (hydromulch) at 500 – 750 lbs./acre (11 – 17 

lbs./1000 sq. ft.).  The wood fiber mulch must be applied 

through a hydroseeder immediately after mulching. 

STANDARD AND SPECIFICATIONS 

FOR MULCHING 
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Mulch

Material 

Quality 

Standards 

per 1000 Sq. Ft. per Acre Depth of  

Application 

Remarks 

Wood chips or 

shavings 

Air-dried.  Free of 

objectionable coarse 

material 

500-900 lbs. 10-20 tons 2-7” Used primarily around shrub and tree 

plantings and recreation trails to inhibit 

weed competition.  Resistant to wind 

blowing. Decomposes slowly. 

Wood fiber cellulose 

(partly digested 

wood fibers) 

Made from natural wood 

usually with green dye 

and dispersing agent 

50 lbs. 2,000 lbs. — Apply with hydromulcher.  No tie down 

required.  Less erosion control provided 

than 2 tons of hay or straw. 

Gravel, Crushed 

Stone or Slag 

Washed; Size 2B or 

3A—1 1/2” 

9 cu. yds. 405 cu. yds. 3” Excellent mulch for short slopes and 

around plants and ornamentals.  Use 2B 

where subject to traffic.  (Approximately 

2,000 lbs./cu. yd.).  Frequently used over 

filter fabric for better weed control. 

Hay or Straw Air-dried; free of 

undesirable seeds & 

coarse materials 

90-100 lbs. 2-3 bales 2 tons (100-120 

bales) 

cover about 90% 

surface 

Use small grain straw where mulch is 

maintained for more than three months.  

Subject to wind blowing unless anchored.  

Most commonly used mulching material.  

Provides the best micro-environment for 

germinating seeds. 

Jute twisted yarn Undyed, unbleached 

plain weave.  Warp 78 

ends/yd., Weft 41 ends/

yd. 60-90 lbs./roll 

48” x 50 yds. or 48” 

x 75 yds. 

— — Use without additional mulch.  Tie down 

as per manufacturers specifications.  

Good for center line of concentrated 

water flow. 

Excelsior wood fiber 

mats 

Interlocking web of 

excelsior fibers with 

photodegradable plastic 

netting 

8” x 100” 2-sided 

plastic, 48” x 180” 

1-sided plastic 

— — Use without additional mulch.  Excellent 

for seeding establishment.  Tie down as 

per manufacturers specifications.  

Approximately 72 lbs./roll for excelsior 

with plastic on both sides.  Use two sided 

plastic for centerline of waterways. 

Compost Up to 3” pieces, 

moderately to highly 

stable

3-9 cu. yds. 134-402 cu. yds. 1-3” Coarser textured mulches may be more 

effective in reducing weed growth and 

wind erosion. 

Straw or coconut 

fiber, or combination 

Photodegradable plastic 

net on one or two sides 

Most are 6.5 ft. x 3.5 

ft. 

81 rolls — Designed to tolerate higher velocity water 

flow, centerlines of waterways, 60 sq. 

yds. per roll. 
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Table 3.8 

Mulch Anchoring Guide 

Anchoring Method 

or Material 

Kind of Mulch to  

be Anchored How to Apply 

1.  Peg and Twine Hay or straw After mulching, divide areas into blocks approximately 1 sq. 

yd. in size.  Drive 4-6 pegs per block to within 2” to 3” of soil 

surface.  Secure mulch to surface by stretching twine between 

pegs in criss-cross pattern on each block.  Secure twine around 

each peg with 2 or more tight turns.  Drive pegs flush with soil. 

Driving stakes into ground tightens the twine. 

2.  Mulch netting Hay or straw Staple the light-weight paper, jute, wood fiber, or plastic 

nettings to soil surface according to manufacturer’s 

recommendations.  Should be biodegradable.  Most products 

are not suitable for foot traffic. 

3.  Wood cellulose fiber Hay or straw Apply with hydroseeder immediately after mulching.  Use 500 

lbs. wood fiber per acre.  Some products contain an adhesive 

material (“tackifier”), possibly advantageous. 

4.  Mulch anchoring tool Hay or straw Apply mulch and pull a mulch anchoring tool (blunt, straight 

discs) over mulch as near to the contour as possible.  Mulch 

material should be “tucked” into soil surface about 3”. 

5.  Tackifier Hay or straw Mix and apply polymeric and gum tackifiers according to 

manufacturer’s instructions.  Avoid application during rain.  A 

24-hour curing period and a soil temperature higher than 450

Fahrenheit are required. 
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Definition

The protection of trees, shrubs, ground cover and other 

vegetation from damage by construction equipment. 

Purpose

To preserve existing vegetation determined to be important 
for soil erosion control, water quality protection, shade, 

screening, buffers, wildlife habitat, wetland protection, and 

other values. 

Condition Where Practice Applies

On planned construction sites where valued vegetation 

exists and needs to be preserved. 

Design Criteria

1.  Planning Considerations 

 A.  Inventory: 

1)  Property boundaries, topography, vegetation and 

soils information should be gathered.  Identify 
potentially high erosion areas, areas with tree 

windthrow potential, etc.  A vegetative cover type 

map should be made on a copy of a topographic 
map which shows other natural and manmade 

features.  Vegetation that is desirable to preserve 

because of its value for screening, shade, critical 
erosion control, endangered species, aesthetics, 

etc., should be identified and marked on the map. 

2)  Based upon this data, general statements should 

be prepared about the present condition, potential 

problem areas, and unique features of the 

property. 

 B.  Planning: 

1)  After engineering plans (plot maps) are prepared, 

another field review should take place and 

recommendations made for the vegetation to be 
saved.  Minor adjustments in location of roads, 

dwellings, and utilities may be needed.  

Construction on steep slopes, erodible soils, 
wetlands, and streams should be avoided.  

Clearing limits should be delineated (See Section 

2). 

2)  Areas to be seeded and planted should be 

identified.  Remaining vegetation should blend 
with their surroundings and/or provide special 

function such as a filter strip, buffer zone, or 

screen. 

3)  Trees and shrubs of special seasonal interest, such 

as flowering dogwood, red maple, striped maple, 
serviceberry, or shadbush, and valuable potential 

shade trees should be identified and marked for 

special protective treatment as appropriate. 

4)  Trees to be cut should be marked on the plans.  If 

timber can be removed for salable products, a 

forester should be consulted for marketing advice. 

5)  Trees that may become a hazard to people, 

personal property, or utilities should be removed.  
These include trees that are weak-wooded, 

disease-prone, subject to windthrow, or those that 

have severely damaged root systems. 

6)  The vigor of remaining trees may be improved by 

a selective thinning.  A forester should be 
consulted for implementing this practice. 

2.  Measures to Protect Vegetation 

A.  Limit soil placement over existing tree and shrub 

roots to a maximum of 3 inches.  Soils with loamy 

texture and good structure should be used. 

B.  Use retaining walls and terraces to protect roots of 

trees and shrubs when grades are lowered.  Lowered 
grades should start no closer than the dripline of the 

tree.  For narrow-canopied trees and shrubs, the stem 

diameter in inches is converted to feet and doubled, 
such that a 10 inch tree should be protected to 20 

feet. 

STANDARD AND SPECIFICATIONS 
FOR PROTECTING VEGETATION DURING CONSTRUCTION 
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C.  Trenching across tree root systems should be the 

same minimum distance from the trunk, as in “B”.  

Tunnels under root systems for underground utilities 
should start 18 inches or deeper below the normal 

grounds surface.  Tree roots which must be severed 

should be cut clean.  Backfill material that will be in 
contact with the roots should be topsoil or a prepared 

planting soil mixture. 

D.  Construct sturdy fences, or barriers, of wood, steel, 

or other protective material around valuable 

vegetation for protection from construction 
equipment.  Place barriers far enough away from 

trees, but not less than the specifications in "B", so 

that tall equipment such as backhoes and dump 

trucks do not contact tree branches. 

E.  Construction limits should be identified and clearly 

marked to exclude equipment. 

F.  Avoid spills of oil/gas and other contaminants. 

G.  Obstructive and broken branches should be pruned 

properly.  The branch collar on all branches whether 

living or dead should not be damaged.  The 3 or 4 cut 
method should be used on all branches larger than 

two inches at the cut.  First cut about one-third the 

way through the underside of the limb (about 6-12 
inches from the tree trunk).  Then (approximately an 

inch further out) make a second cut through the limb 

from the upper side.  When the branch is removed, 
there is no splintering of the main tree trunk.  

Remove the stub.  If the branch is larger than 5-6 

inches in diameter, use the four cut system.  Cuts 1 
and 2 remain the same and cut 3 should be from the 

underside of the limb, on the outside of the branch 

collar.  Cut 4 should be from the top and in 

alignment with the 3rd cut.  Cut 3 should be 1/4 to 
1/3 the way through the limb.  This will prevent the 

bark from peeling down the trunk.  Do not paint the 

cut surface. 

H.  Penalties for damage to valuable trees, shrubs, and 

herbaceous plants should be clearly spelled out in the 
contract. 
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Definition 
 
Establishing grasses, legumes, vines, shrubs, trees, or other 
plants, or selectively reducing stand density and trimming 
woody plants, to improve an area for recreation. 
 

Purpose 
 
To increase the attractiveness and usefulness of recreation 
areas and to protect the soil and plant resources.  
 

Conditions Where Practice Applies 
 
On any area planned for recreation use, lawns, and areas 
that will be maintained in a closely mowed condition. 
 

Specifications 
 
ESTABLISHING GRASSES (Turfgrass) 
 
The following applies for playgrounds, parks, athletic 
fields, camping areas, picnic areas, passive recreation areas 
such as lawns, and similar areas. 

 
1.  Time of Planting 
  

Fall planting is preferred.  Seed after August 15.  In the 
spring, plant until May 15. 
 
If seeding is done between May 15 and August 15, 
irrigation may be necessary to ensure a successful seeding. 

 
2.  Site Preparation 

 

A.  Install needed water and erosion control measures 
and bring area to be seeded to desired grades.  A 
minimum of 4 in. topsoil is required. 

 

B.  See Standard and Specification of Topsoiling. 
 

C.  Prepare seedbed by loosening soil to a depth of 4-6 
inches. 

 

D.  Lime to a pH of 6.5. 
 

E.  Fertilize as per soil test or, if soil must be fertilized 
before results of a soil test can be obtained to 
determine fertilizer needs, apply commercial 
fertilizer at 850 pounds of  5-10-10 or equivalent per 
acre (20 lbs/1,000 sq. ft.) 

 

F.  Incorporate lime and fertilizer in top 2-4 inches of 
topsoil. 

 

G.  Smooth.  Remove sticks, foreign matter, and stones 
over 1 inch in diameter, from the surface.  Firm the 
seedbed. 

 
3.  Planting 
 

Use a cultipacker type seeder if possible.  Seed to a depth of 
1/8 to 1/4 inch.  If seed is to be broadcast, cultipack or roll 
after seeding.  If hyroseeded, lime and fertilizer may be 
applied through the seeder, and rolling is not practical. 
 
4.  Mulching 
 

Mulch all seedings in accordance with Standard and 
Specifications for Mulching.  Small grain straw is the best 
material. 
 
5.  Seed Mixtures 
 

Select seed mixture for site conditions and intended use 
from Table 3.2.   
 
6.  Contact Cornell Cooperative Extension Turf Specialist 
for suitable varieties. 
 
When Kentucky bluegrass is used, it is desirable to use two 
or more varieties in the seeding for disease resistance.   
 
Turf-type tall fescues have replaced the old KY31 tall 
fescues.  New varieties have finer leaves and are the most 
resistant grass to foot traffic.  Do not mix it with fine 
textured grasses such as bluegrass and red fescue. 
 
Common ryegrass and redtop, which are relatively short 
lived species, provide quick green cover.  Improved lawn 
cultivars of perennial ryegrass provide excellent quality 
turf, but continue to lack winter hardiness. 
 
Common white clover can be added to mixtures at the rate 
of 1-2 lbs/acre to help maintain green color during the dry 
summer period; however, they will not withstand heavy 
traffic.  Avoid using around swimming areas as flowers 
attract bees which can be easily stepped on. 
 

STANDARD AND SPECIFICATIONS 
FOR RECREATION AREA IMPROVEMENT 
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Table 3.2  Recreation Turfgrass Seed Mixture 
                    lbs/1,000 
Site - Use   Species (% by weight)    sq. ft.  lbs./acre 
 

1.  Sunny sites (well, moderately well, and somewhat poorly drained soils) 
 
 a.  Athletic fields and similar areas 
 
  80% Kentucky bluegrass blend……………………………………….. 2.4-3.2  105-138 
  20% perennial ryegrass……………………………………………….. 0.6-0.8  25-37 
  OR……………………………………………………………………… 3.0-4.0  130-175 
  (for southern and eastern NY) 
  50% Kentucky bluegrass………………………………………………. 1.5-2.0  65-88 
  50% perennial ryegrass………………………………………………… 1.5-2.0  65-87 
  OR…………………………………………………………………….. 3.0-4.0  130-175 
  100% Tall fescue, Turf-type, fine leaf…………………………………. 3.4-4.6  150-200 
  
 b.  General recreation areas and lawns (Medium to high maintenance) 
 
 
  65% Kentucky bluegrass blend………………………………………… 2.0-2.6  85-114 
  20% perennial ryegrass………………………………………………… 0.6-0.8  26-35 
  15% fine fescue………………………………………………………… 0.4-0.6  19-26 
  OR………………………………………………………………………. 3.0-4.0  130-175 
  100% Tall fescue, Turf-type, fine leaf…………………………………. 3.4-4.6  150-200 
 
2.  Sunny droughty sites -  general recreation areas and lawns, low maintenance (somewhat excessively to excessively 
drained soils).  Excluding Long Island. 
 
  65% fine fescue……………….……………………………………….. 2.6-3.3  114-143 
  15% perennial ryegrass………………………………………………… 0.6-0.7  26-33 
  20% Kentucky bluegrass blend………………………………………… 0.8-1.0  35-44 
  OR………………………………………………………………………. 4.0-5.0  175-220 
  100% Tall fescue, Turf-type, fine leaf…………………………………. 3.4-4.6  150-200 
 
3.  Shady dry sites (well to somewhat poorly drained soils). 
 
 
  65% fine fescue……………….……………………………………….. 2.6-3.3  114-143 
  15% perennial ryegrass………………………………………………… 0.6-0.7  26-33 
  20% Kentucky bluegrass blend………………………………………… 0.8-1.0  35-44 
  OR………………………………………………………………………. 4.0-5.0  174-220 
  80% blend of shade-tolerant Kentucky bluegrass……………………… 2.4-3.2  105-138 
  20% perennial ryegrass………………………………………………… 0.6-0.8  25-37 
  OR…………………………………………………………………….. 3.0-4.0  130-175 
  100% Tall fescue, Turf-type, fine leaf…………………………………. 3.4-4.6  150-200 
 
4.  Shady wet sites (somewhat poor to poorly drained soils). 
 
  70% rough bluegrass………………………………………………….. 1.4-2.1  60-91 
  30% blend of shade-tolerant Kentucky bluegrass……………………… 0.6-0.9  25-39 
  OR………………………………………………………………………. 2.0-3.0  85-130 
  100% Tall fescue, Turf-type, fine leaf…………………………………. 3.4-4.6  150-200 
 
For varieties suitable for specific locations, contact Cornell Cooperative Extension Turf Specialist.  
 

Reference:  Thurn, M.C., N.W. Hummel, and A.M. Petrovic.  Cornell Extension Pub. Info.  Bulletin 185 Revised. 
      HomeLawns Establishment and Maintenance.  1994.  
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7.  Fertilizing—First Year 
 

Apply fertilizer as indicated by the soil test three to four 
weeks after germination (spring seedlings).  If test results 
have not been obtained, apply 1 pound nitrogen/1,000 
square feet using a complete fertilizer with a 2-1-1 or 4-1-3 
ratio.  Summer and early fall seedings, apply as above 
unless air temperatures are above 85ºF for an extended 
period.  Wait for cooler temperatures to fertilize.  Late fall/
winter seedings, fertilize in spring. 
 
8.  Restrict Use 
 

New seedlings should be protected from use for one full 
year to allow development of a dense sod with good root 
structure. 
 
MAINTAINING GRASSES 
 
1.  Maintain a pH of 6.0 - 7.0. 
 

2.  Fertilize in late May to early June as follows with       
10-10-10 analysis fertilizer at the rate of 10 lbs./1,000 sq. ft. 
and repeat in late August if sod density is not adequate.  
Avoid fertilizing when heat is greater than 85ºF.  Top dress 
weak sod annually in the spring, but at least once every 2 to 
3 years.  It is recommended to fertilize according to soil test 
analysis, after determining adequate topsoil depth exists. 
 

3.  Aerate compacted or heavily used areas, like athletic 
fields, annually as soon as soil moisture conditions permit.  
Aerate area six to eight times using a spoon or hollow tine 
type aerator.  Do not use solid spike equipment. 
 

4.  Reseed bare and thin areas annually with original seed 
mix. 
 
ESTABLISHING TREES, SHRUBS, AND VINES 
 
1.  Planting nursery stock 
 

A.  Select species to serve the intended purpose.  See 
Table 3.3, “Trees Suitable for Landscape and 
Conservation Plantings in New York.” Where planting 
of trees is to be done in recreation areas, use those 
species resistant to compaction listed in Table 3.4, 
“Susceptibility of Tree Species to Compaction” 
whenever possible. 

 

B.  Plant Materials 
 

1)  Plants shall conform to the species, variety, size, 
number, and conditions as stated in a conservation plan 
or on a plant list shown on landscape drawings.  
“American Standard for Nursery Stock,” by American 
Association of Nurserymen, shall be used to develop 
the plant list for landscape drawings and to check 
quality of plant materials. 

 

2)  Durable, legible labels with the scientific and common 
name and cultivar shall be securely attached to plants, 
bundles of seedlings, containers, and/or flats. 

 

C.  Plant Protection 
 

 Prior to delivery, the trunk, branches, and foliage of the 
plants shall be sprayed with non-toxic antidesicant, 
applied according to the manufacturers 
recommendations.  This does not apply to state nursery 
seedlings. 

 

D.  Planting Time 
 

 Deciduous trees and shrubs:  April 1 to June 1 and 
October 15 to December 15. 

 Evergreen trees and shrubs:  April 1 to June 1 and 
September 1 to November 15. 

 

E.  Spacing 
 

 Plant all trees and shrubs well back from buildings to 
allow for mature crown size.  The following are guides 
for planning: 

 

  Large trees:           50-60 feet apart 
  Small trees:           20-30 feet apart 
  Columnar species:  6-8 feet apart 
  Hedges:           1-4 feet apart 
  Shrubs:           For clumps, plan spacing so  

            mature shrubs will be touching 
            or overlapping by only 1 or 2 feet. 

 

F.  Site Preparation 
 

 1)  Individual sites for planting seedlings can be 
prepared by scalping the sod away from a four foot 
square area where the seedling is to be planted. 

 

 2)  All planting beds shall be cultivated to a depth of 
8 inches, or chemically treated for weed control.  
Remove objectionable objects that will interfere with 
maintenance of site. 

 

G.  Planting 
 

 1)  Plants shall be located as shown on plans and/or 
drawings and, where necessary, located on the site by 
stakes, flags or other means. 

 
 2)  Prior to planting, remove galvanized wire basket 

securing root ball, untie and roll down burlap 
covering from around the stem. 

 

 3)  The plants shall be set upright in holes as 
illustrated in Figure 3.1. 

 

 4)  All plants shall be thoroughly watered on the 
same day of planting.  Plants that have settled shall 
be reset to grade. 

 

H.  Wrapping 
 

 Immediately after planting, wrap deciduous tree 
trunks from the bottom to the first limb with a 4 inch 
wide bituminous impregnated, insect resistant tape or 
paper manufactured for that purpose.  Tie with jute 
(bag strings) at top and bottom. The wrap should be 
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Figure 3.1 
New Tree Planting Procedure 
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removed per nursery recommendations. 
 

I.   Mulching 
 

 Mulch the disturbed area around individual trees and 
shrubs with a 2-3” layer of wood chips.  Pull wood 
chips 1 inch away from the base of shrubs to avoid 
fungus development. 

 
J.   Pruning 
 

 After planting, prune to remove injured twigs and 
branches.  The natural shape of the plant should not 
be changed. 

 
K.  Cleanup and Maintenance 
 

 1)  After all work is complete, all excess soil, peat 
moss, debris, etc., shall be removed from the site. 

 

 2)  Water plants two weeks after planting. For two 
years, water plants every two weeks during dry 
periods, which exceed three weeks without a good 
soaking rain.  Shrubs may require 5 to 10 gallons and 
trees, 20 to 30 gallons for each watering. 

 

 3)  Remove trunk wrap one year after planting. 
 

2.  Transplanting “Wild” Stock 
 

Successful transplanting of wild stock will require heavy 
equipment and considerable labor as a large weight of soil 
must be moved with the roots. 
 

A.  Select trees and shrubs with good form and full 
crowns. 

B.  Transplant only when plants are dormant and soil is 
moist.  Wrap soil ball with burlap to prevent soil 
from separating from roots. 

C.  Table 3.5 shows minimum diameter and approximate 
weight of soil ball that must be moved with each size 
plant. 

D.  Plant and maintain as described above for nursery 
stock. 

 
PRUNING AND THINNING 

1.  Pruning 
 A.  Remove trees, limbs, and limb stubs to the following 

widths and heights specified for the intended use. 
1  Includes allowance for snow depth and snow load on branches. 

B.  Remove dead, diseased, or dying limbs that may fall. 
 

C.  Do not remove more than one-third of the live crown 
of a tree in a year. 

 

D.  Cut limbs flush to the branch bark ridge. 
 

E.  Use the 3 or 4 cut pruning method on all branches 
over 2 inches in diameter:   First cut about one-third 
the way through the underside of the limb (about 6-
12 inches from the tree trunk).  Then (approximately 
an inch further out) make a second cut through the 
limb from the upper side.  When the branch is 
removed, there is no splintering of the main tree 
trunk.  Remove the stub.  If the branch is larger than 
5-6 inches in diameter, use the four cut system.  Cuts 
1 and 2 remain the same and cut 3 should be from the 
underside of the limb, on the outside of the branch 
collar.  Cut 4 should be from the top and in 
alignment with the 3rd cut.  Cut 3 should be 1/4 to 
1/3 the way through the limb.  This will prevent the 
bark from peeling down the trunk.  Do not paint the 
cut surface. 

 
2.  Thinning 

 

A.  Remove dead, diseased, dying, poorly anchored, or 
ice damaged trees that pose a hazard to recreationists 
or that interfere with intended use. 

 

B.  To maintain grass cover in a wooded area, thin 
according to formula Dx3 (average diameter of the 
trunk of overstory trees, in inches, times three—the 
answer is the spacing between trees to be left, in 
feet).  For example, for trees with average diameter 
of 6 inches, spacing after thinning should leave trees 
18 feet apart on average.  Crown cover after thinning 
should be about 50 percent. 

 

C.  Selectively thin as needed to favor those trees that 
are most “resistant” to compaction around their roots.  
See Table 3.4, “Susceptibility of Tree Species to 
Compaction.”  If the soil on the site is naturally well 
drained, those species in the “intermediate” group 
may also be favored.    

 
PROTECTING TREES IN HEAVY USE AREAS 
 

The compaction of soil over the roots of trees and shrubs by 
the trampling of recreationists, vehicular traffic, etc., reduces 
oxygen, water, and nutrient uptake by feeder roots.  This 
weakens and may eventually kill the plants.  Table 3.4 rates 
the “Susceptibility of Tree Species to Compaction.” 
 

Where heavy compaction is anticipated, apply and maintain a 
3 to 4 inch layer of undecayed wood chips or 2 inches of No. 
2 washed, crushed gravel. 

 
Use 

Cleared Width Each Side 
of Trail Tread (ft.) 

Cleared 
Height (ft.) 

TRAILS   

Hiking 1 8 

Bicycle 2 10 

Motorbike 2 10 

Horse 2 12 

X-Country Ski Total: 3 - 12 121 

Snowmobile Total: 6 - 12 121 

   

Campfire/Grill 10 ft. diam. 15+  Locations 

PICNIC & CAMPING AREAS 
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Table 3.3 
Trees Suitable for Landscape and Conservation Plantings in New York 
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Table 3.3 (cont’d) 
Trees Suitable for Landscape and Conservation Plantings in New York 

 

1 

2 
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Table 3.3 (cont’d) 
Trees Suitable for Landscape and Conservation Plantings in New York 
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Definition

Waterways are a natural or constructed outlet, shaped or 
graded.  They are vegetated as needed for safe transport of 

runoff water. 

Purpose
To provide for the safe transport of excess surface water 

from construction sites and urban areas without damage 
from erosion.  

Conditions Where Practice Applies
This standard applies to vegetating waterways and similar 

water carrying structures. 

Supplemental measures may be required with this practice.  

These may include:  subsurface drainage to permit the 
growth of suitable vegetation and to eliminate wet spots; a 

section stabilized with asphalt, stone, or other suitable 

means; or additional storm drains to handle snowmelt or 
storm runoff. 

Retardance factors for determining waterway dimensions 

are shown in Table 5B.1 and “Maximum Permissible 
Velocities for Selected Grass and Legume Mixtures,” are 

shown in Table 3.6. 

Design Criteria

Waterways or outlets shall be protected against erosion by 

vegetative means as soon after construction as practical.  

Vegetation must be well established before diversions or 
other channels are outletted into them.  Consideration 

should be given to the use of synthetic products, jute or 

excelsior matting, other rolled erosion control products, or 
sodding of channels to provide erosion protection as soon 

after construction as possible.  It is strongly recommended 

that the center line of the waterway be protected with one of 
the above materials to avoid center gullies. 

1.  Liming, fertilizing, and seedbed preparation. 

A.  Lime to pH 6.5. 

B.  The soil should be tested to determine the 
amounts of amendments needed.  If the soil must 
be fertilized before results of a soil test can be 

obtained to determine fertilizer needs, apply 
commercial fertilizer at 1.0 lbs/1,000 sq. ft. of N, 

P2O5, and K2O.

C.  Lime and fertilizer shall be mixed thoroughly into 
the seedbed during preparation. 

D.  Channels, except for paved section, shall have at 

least 4 inches of topsoil. 

E.  Remove stones and other obstructions that will 

hinder maintenance. 

2.  Timing of Seeding. 

 A.  Early spring and late August are best. 

 B.  Temporary cover to protect from erosion is 

recommended during periods when seedings may 
fail. 

3.  Seed Mixtures: 

1 Inoculate with appropriate inoculum immediately prior to seeding.  
Ladino or common white clover may be substituted for birdsfoot 

trefoil and seeded at the same rate. 

2  Perennial ryegrass may be substituted for the redtop but increase 
seeding rate to 5 lbs/acre (0.1 lb/1,000 sq. ft). 

3 Use this mixture in areas which are mowed frequently.  Common 

white clover may be added if desired and seeded at 8 lbs/acre (0.2 
lb/1,000 sq. ft.) 

STANDARD AND SPECIFICATIONS 
FOR VEGETATING WATERWAYS 

Mixtures 
Rate per  
Acre (lbs) 

Rate per  
1,000 sq. ft. (lbs) 

A.  Birdsfoot trefoil or 

ladino clover1 8

0.20 

     Tall fescue or  
     smooth bromegrass 20 0.45 

     Redtop2 2 0.05 

30 0.70 

OR

B.  Kentucky bluegrass3 25 0.60 

     Creeping red fescue 20 0.50 

     Perennial ryegrass 10 0.20 

55 1.30 
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4.  Seeding 

Select the appropriate seed mixture and apply uniformly 
over the area.  Rolling or cultipacking across the waterway 

is desirable. 

Waterway centers or crucial areas may be sodded.  Refer to 

the standard and specification for Stabilization with Sod.  

Be sure sod is securely anchored using staples or stakes.  

5.  Mulching. 

All seeded areas will be mulched.  Channels more than 300 

feet long, and/or where the slope is 5 percent or more, must 

have the mulch securely anchored.  Refer to the standard 

and specifications for Mulching for details. 

6.  Maintenance 

Fertilize, lime, and mow as needed to maintain dense 

protective vegetative cover. 

Waterways shall not be used for roadways.  

If rills develop in the centerline of a waterway, prompt 
attention is required to avoid the formation of gullies.  

Either stone and/or compacted soil fill with excelsior or 

filter fabric as necessary may be used during the 
establishment phase.  See Figure 3.2, Rill Maintenance 

Measures.  Spacing between rill maintenance barriers shall 

not exceed 100 feet. 
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Table 3.6 
Maximum Permissible Velocities for Selected Seed Mixtures 

Cover  Slope Range 2

(%)  

Permissible Velocity 1

Erosion-resistant Soils 

(ft. per sec.) 

K=0.10 - 0.35 3

Easily Eroded Soils 
(ft. per sec.) 

K=0.36 - 0.80 

Kentucky Bluegrass 

Smooth Brome 

Tall Fescue 

0-5 

5-10 

Over 10 

7

6

5

5

4

3

Grass Mixtures 

Reed Canarygrass 

2 0-5 

5-10 

5

4

4

3

Redtop 

Alfalfa 
Red Fescue 

4 0-5 3.5 2.5

1 Use velocities exceeding 5 feet per second only where good covers and proper maintenance can be 

obtained. 
2 Do not use on slopes steeper than 10 percent except for vegetated side slopes in combination with a 
stone, concrete, or highly resistant vegetative center section. 
3 K is the soil erodibility factor used in the Revised Universal Soil Loss Equation. Visit Appendix A or 

consult the appropriate USDA-NRCS technical guide for K values for New York State soils. 
4 Do not use on slopes steeper than 5 percent except for vegetated side slopes in combination with a 

stone, concrete, or highly resistant vegetative center section. 
5 Annuals - use on mild slopes or as temporary protection until permanent covers are established. 
6 Use on slopes steeper than 5 percent is not recommended. 
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Figure 3.2 
Rill Maintenance Measures 
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Definition

Spreading a specified quality and quantity of topsoil 

materials on graded or constructed subsoil areas. 

Purpose

To provide acceptable plant cover growing conditions, 

thereby reducing erosion; to reduce irrigation water needs; 

and to reduce the need for nitrogen fertilizer application. 

Conditions Where Practice Applies

Topsoil is applied to subsoils that are droughty (low 

available moisture for plants), stony, slowly permeable, 

salty or extremely acid.  It is also used to backfill around 

shrub and tree transplants. This standard does not apply to 

wetland soils. 

Design Criteria

1.  Preserve existing topsoil in place where possible, 

thereby reducing the need for added topsoil. 

2.  Conserve by stockpiling topsoil and friable fine textured 

subsoils that must be stripped from the excavated site and 

applied after final grading where vegetation will be 

established. 

3.  Refer to USDA Soil Conservation Service (presently 

Natural Resource Conservation Service) soil surveys or soil 

interpretation record sheets for further soil texture 

information for selecting appropriate design topsoil depths. 

Site Preparation

1.  As needed, install erosion control practices such as 

diversions, channels, sediment traps, and stabilizing 

measures, or maintain if already installed. 

2.  Complete rough grading and final grade, allowing for 

depth of topsoil to be added. 

3.  Scarify all compact, slowly permeable, medium and fine 

textured subsoil areas.  Scarify at approximately right 

angles to the slope direction in soil areas that are steeper 

than 5 percent. Areas that have been overly compacted shall 

be decompacted to a minimum depth of 12 inches with a 

deep ripper or chisel plow prior to topsoiling. 

4.  Remove refuse, woody plant parts, stones over 3 inches 

in diameter, and other litter. 

Topsoil Materials

1.  Topsoil shall have at least 6 percent by weight of fine 

textured stable organic material, and no greater than 20 

percent.  Muck soil shall not be considered topsoil. 

2.  Topsoil shall have not less than 20 percent fine textured 

material (passing the NO. 200 sieve) and not more than 15 

percent clay. 

3.  Topsoil treated with soil sterilants or herbicides shall be 

so identified to the purchaser. 

4.  Topsoil shall be relatively free of stones over 1 1/2 

inches in diameter, trash, noxious weeds such as nut sedge 

and quackgrass, and will have less than 10 percent gravel. 

5.  Topsoil containing soluble salts greater than 500 parts 

per million shall not be used. 

Application and Grading

1.  Topsoil shall be distributed to a uniform depth over the 

area.  It shall not be placed when it is partly frozen, muddy, 

or on frozen slopes or over ice, snow, or standing water 

puddles. 

2.  Topsoil placed and graded on slopes steeper than 5 

percent shall be promptly fertilized, seeded, mulched, and 

stabilized by “tracking” with suitable equipment. 

STANDARD AND SPECIFICATIONS 

FOR TOPSOILING 
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3.  Apply topsoil in the following amounts: 

Site Conditions Intended Use 

Minimum 

Topsoil 

Depth

1.  Deep sand or 

     loamy sand 

Mowed lawn 

Tall legumes, unmowed 

Tall grass, unmowed 

6 in. 

2 in. 

1 in. 

2.  Deep sandy 

     loam 

Mowed lawn 

Tall legumes, unmowed 

Tall grass, unmowed 

5 in. 

2 in. 

none 

3.  Six inches or 

     more: silt loam,        

loam, or silt 

Mowed lawn 

Tall legumes, unmowed 

Tall grass, unmowed 

4 in. 

1 in. 

1 in. 
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Definition

Applying coarse plant residue or chips, or other suitable 

materials, to cover the soil surface. 

Purpose

The primary purpose is to provide initial erosion control 

while a seeding or shrub planting is establishing.  Mulch 

will conserve moisture and modify the surface soil 

temperature and reduce fluctuation of both.  Mulch will 

prevent soil surface crusting and aid in weed control. Mulch 

is also used alone for temporary stabilization in non-

growing months. 

Conditions Where Practice Applies

On soils subject to erosion and on new seedings and shrub 

plantings.  Mulch is useful on soils with low infiltration 

rates by retarding runoff. 

Criteria

Site preparation prior to mulching requires the installation 

of necessary erosion control or water management practices 

and drainage systems. 

Slope, grade and smooth the site to fit needs of selected 

mulch products. 

Remove all undesirable stones and other debris to meet the 

needs of the anticipated land use and maintenance required. 

Apply mulch after soil amendments and planting is 

accomplished or simultaneously if hydroseeding is used. 

Select appropriate mulch material and application rate or 

material needs.  Determine local availability. 

Select appropriate mulch anchoring material. 

NOTE:  The best combination for grass/legume 

establishment is straw (cereal grain) mulch applied at 2 ton/

acre (90 lbs./1000sq.ft.) and anchored with wood fiber 

mulch (hydromulch) at 500 – 750 lbs./acre (11 – 17 

lbs./1000 sq. ft.).  The wood fiber mulch must be applied 

through a hydroseeder immediately after mulching. 

STANDARD AND SPECIFICATIONS 

FOR MULCHING 
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Mulch

Material 

Quality 

Standards 

per 1000 Sq. Ft. per Acre Depth of  

Application 

Remarks 

Wood chips or 

shavings 

Air-dried.  Free of 

objectionable coarse 

material 

500-900 lbs. 10-20 tons 2-7” Used primarily around shrub and tree 

plantings and recreation trails to inhibit 

weed competition.  Resistant to wind 

blowing. Decomposes slowly. 

Wood fiber cellulose 

(partly digested 

wood fibers) 

Made from natural wood 

usually with green dye 

and dispersing agent 

50 lbs. 2,000 lbs. — Apply with hydromulcher.  No tie down 

required.  Less erosion control provided 

than 2 tons of hay or straw. 

Gravel, Crushed 

Stone or Slag 

Washed; Size 2B or 

3A—1 1/2” 

9 cu. yds. 405 cu. yds. 3” Excellent mulch for short slopes and 

around plants and ornamentals.  Use 2B 

where subject to traffic.  (Approximately 

2,000 lbs./cu. yd.).  Frequently used over 

filter fabric for better weed control. 

Hay or Straw Air-dried; free of 

undesirable seeds & 

coarse materials 

90-100 lbs. 2-3 bales 2 tons (100-120 

bales) 

cover about 90% 

surface 

Use small grain straw where mulch is 

maintained for more than three months.  

Subject to wind blowing unless anchored.  

Most commonly used mulching material.  

Provides the best micro-environment for 

germinating seeds. 

Jute twisted yarn Undyed, unbleached 

plain weave.  Warp 78 

ends/yd., Weft 41 ends/

yd. 60-90 lbs./roll 

48” x 50 yds. or 48” 

x 75 yds. 

— — Use without additional mulch.  Tie down 

as per manufacturers specifications.  

Good for center line of concentrated 

water flow. 

Excelsior wood fiber 

mats 

Interlocking web of 

excelsior fibers with 

photodegradable plastic 

netting 

8” x 100” 2-sided 

plastic, 48” x 180” 

1-sided plastic 

— — Use without additional mulch.  Excellent 

for seeding establishment.  Tie down as 

per manufacturers specifications.  

Approximately 72 lbs./roll for excelsior 

with plastic on both sides.  Use two sided 

plastic for centerline of waterways. 

Compost Up to 3” pieces, 

moderately to highly 

stable

3-9 cu. yds. 134-402 cu. yds. 1-3” Coarser textured mulches may be more 

effective in reducing weed growth and 

wind erosion. 

Straw or coconut 

fiber, or combination 

Photodegradable plastic 

net on one or two sides 

Most are 6.5 ft. x 3.5 

ft. 

81 rolls — Designed to tolerate higher velocity water 

flow, centerlines of waterways, 60 sq. 

yds. per roll. 
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Table 3.8 

Mulch Anchoring Guide 

Anchoring Method 

or Material 

Kind of Mulch to  

be Anchored How to Apply 

1.  Peg and Twine Hay or straw After mulching, divide areas into blocks approximately 1 sq. 

yd. in size.  Drive 4-6 pegs per block to within 2” to 3” of soil 

surface.  Secure mulch to surface by stretching twine between 

pegs in criss-cross pattern on each block.  Secure twine around 

each peg with 2 or more tight turns.  Drive pegs flush with soil. 

Driving stakes into ground tightens the twine. 

2.  Mulch netting Hay or straw Staple the light-weight paper, jute, wood fiber, or plastic 

nettings to soil surface according to manufacturer’s 

recommendations.  Should be biodegradable.  Most products 

are not suitable for foot traffic. 

3.  Wood cellulose fiber Hay or straw Apply with hydroseeder immediately after mulching.  Use 500 

lbs. wood fiber per acre.  Some products contain an adhesive 

material (“tackifier”), possibly advantageous. 

4.  Mulch anchoring tool Hay or straw Apply mulch and pull a mulch anchoring tool (blunt, straight 

discs) over mulch as near to the contour as possible.  Mulch 

material should be “tucked” into soil surface about 3”. 

5.  Tackifier Hay or straw Mix and apply polymeric and gum tackifiers according to 

manufacturer’s instructions.  Avoid application during rain.  A 

24-hour curing period and a soil temperature higher than 450

Fahrenheit are required. 
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Definition

The protection of trees, shrubs, ground cover and other 

vegetation from damage by construction equipment. 

Purpose

To preserve existing vegetation determined to be important 
for soil erosion control, water quality protection, shade, 

screening, buffers, wildlife habitat, wetland protection, and 

other values. 

Condition Where Practice Applies

On planned construction sites where valued vegetation 

exists and needs to be preserved. 

Design Criteria

1.  Planning Considerations 

 A.  Inventory: 

1)  Property boundaries, topography, vegetation and 

soils information should be gathered.  Identify 
potentially high erosion areas, areas with tree 

windthrow potential, etc.  A vegetative cover type 

map should be made on a copy of a topographic 
map which shows other natural and manmade 

features.  Vegetation that is desirable to preserve 

because of its value for screening, shade, critical 
erosion control, endangered species, aesthetics, 

etc., should be identified and marked on the map. 

2)  Based upon this data, general statements should 

be prepared about the present condition, potential 

problem areas, and unique features of the 

property. 

 B.  Planning: 

1)  After engineering plans (plot maps) are prepared, 

another field review should take place and 

recommendations made for the vegetation to be 
saved.  Minor adjustments in location of roads, 

dwellings, and utilities may be needed.  

Construction on steep slopes, erodible soils, 
wetlands, and streams should be avoided.  

Clearing limits should be delineated (See Section 

2). 

2)  Areas to be seeded and planted should be 

identified.  Remaining vegetation should blend 
with their surroundings and/or provide special 

function such as a filter strip, buffer zone, or 

screen. 

3)  Trees and shrubs of special seasonal interest, such 

as flowering dogwood, red maple, striped maple, 
serviceberry, or shadbush, and valuable potential 

shade trees should be identified and marked for 

special protective treatment as appropriate. 

4)  Trees to be cut should be marked on the plans.  If 

timber can be removed for salable products, a 

forester should be consulted for marketing advice. 

5)  Trees that may become a hazard to people, 

personal property, or utilities should be removed.  
These include trees that are weak-wooded, 

disease-prone, subject to windthrow, or those that 

have severely damaged root systems. 

6)  The vigor of remaining trees may be improved by 

a selective thinning.  A forester should be 
consulted for implementing this practice. 

2.  Measures to Protect Vegetation 

A.  Limit soil placement over existing tree and shrub 

roots to a maximum of 3 inches.  Soils with loamy 

texture and good structure should be used. 

B.  Use retaining walls and terraces to protect roots of 

trees and shrubs when grades are lowered.  Lowered 
grades should start no closer than the dripline of the 

tree.  For narrow-canopied trees and shrubs, the stem 

diameter in inches is converted to feet and doubled, 
such that a 10 inch tree should be protected to 20 

feet. 

STANDARD AND SPECIFICATIONS 
FOR PROTECTING VEGETATION DURING CONSTRUCTION 
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C.  Trenching across tree root systems should be the 

same minimum distance from the trunk, as in “B”.  

Tunnels under root systems for underground utilities 
should start 18 inches or deeper below the normal 

grounds surface.  Tree roots which must be severed 

should be cut clean.  Backfill material that will be in 
contact with the roots should be topsoil or a prepared 

planting soil mixture. 

D.  Construct sturdy fences, or barriers, of wood, steel, 

or other protective material around valuable 

vegetation for protection from construction 
equipment.  Place barriers far enough away from 

trees, but not less than the specifications in "B", so 

that tall equipment such as backhoes and dump 

trucks do not contact tree branches. 

E.  Construction limits should be identified and clearly 

marked to exclude equipment. 

F.  Avoid spills of oil/gas and other contaminants. 

G.  Obstructive and broken branches should be pruned 

properly.  The branch collar on all branches whether 

living or dead should not be damaged.  The 3 or 4 cut 
method should be used on all branches larger than 

two inches at the cut.  First cut about one-third the 

way through the underside of the limb (about 6-12 
inches from the tree trunk).  Then (approximately an 

inch further out) make a second cut through the limb 

from the upper side.  When the branch is removed, 
there is no splintering of the main tree trunk.  

Remove the stub.  If the branch is larger than 5-6 

inches in diameter, use the four cut system.  Cuts 1 
and 2 remain the same and cut 3 should be from the 

underside of the limb, on the outside of the branch 

collar.  Cut 4 should be from the top and in 

alignment with the 3rd cut.  Cut 3 should be 1/4 to 
1/3 the way through the limb.  This will prevent the 

bark from peeling down the trunk.  Do not paint the 

cut surface. 

H.  Penalties for damage to valuable trees, shrubs, and 

herbaceous plants should be clearly spelled out in the 
contract. 
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STANDARD AND SPECIFICATIONS  

FOR 

SILT FENCE 

Definition

A temporary barrier of geotextile fabric installed on the 

contours across a slope used to intercept sediment laden 

runoff from small drainage areas of disturbed soil. 

Purpose

The purpose of a silt fence is to reduce runoff velocity and 

effect deposition of transported sediment load.  Limits 

imposed by ultraviolet stability of the fabric will dictate the 

maximum period the silt fence may be used (approximately 

one year). 

Conditions Where Practice Applies

A silt fence may be used subject to the following 

conditions: 

1.  Maximum allowable slope lengths contributing 

runoff to a silt fence placed on a slope are: 

      Slope               Maximum  

           Steepness                     Length (ft.)

   2:1             25 

   3:1             50 

   4:1             75 

         5:1 or flatter           100 

2.  Maximum drainage area for overland flow to a silt 

fence shall not exceed ¼ acre per 100 feet of fence,

with maximum ponding depth of 1.5 feet behind the 

fence; and 

3.  Erosion would occur in the form of sheet erosion;         

and

4.  There is no concentration of water flowing to the    

barrier. 

Design Criteria

Design computations are not required for installations of 1 

month or less. Longer installation periods should be 

designed for expected runoff.  All silt fences shall be placed 

as close to the areas as possible, but at least 10 feet from the 

toe of a slope to allow for maintenance and roll down.  The 

area beyond the fence must be undisturbed or stabilized. 

Sensitive areas to be protected by silt fence may need to be 

reinforced by using heavy wire fencing for added support to 

prevent collapse.   

Where ends of filter cloth come together, they shall be 

overlapped, folded and stapled to prevent sediment bypass.  

A detail of the silt fence shall be shown on the plan.        

See Figure 5A.8 on page 5A.21 for details. 

Criteria for Silt Fence Materials

1.  Silt Fence Fabric:  The fabric shall meet the 

following specifications unless otherwise approved by 

the appropriate erosion and sediment control plan 

approval authority.  Such approval shall not constitute 

statewide acceptance. 

            Minimum 

           Acceptable 

Fabric Properties              Value  Test Method

Grab Tensile 

Strength (lbs)  90  ASTM D1682 

Elongation at 

Failure (%)  50  ASTM D1682 
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Mullen Burst 

Strength (PSI)  190  ASTM D3786 

Puncture Strength (lbs) 40  ASTM D751 

     (modified) 

Slurry Flow Rate 

(gal/min/sf)  0.3  

Equivalent Opening Size 40-80  US Std Sieve 

     CW-02215 

Ultraviolet Radiation 

Stability (%)  90  ASTM G-26 

2.  Fence Posts (for fabricated units):  The length shall be a 

minimum of 36 inches long.  Wood posts will be of sound 

quality hardwood with a minimum cross sectional area of 

3.0 square inches.  Steel posts will be standard T and U 

section weighing not less than 1.00 pound per linear foot. 

3.  Wire Fence (for fabricated units):  Wire fencing shall be 

a minimum 14 gage with a maximum 6 in. mesh opening, 

or as approved. 

4.  Prefabricated Units:  Envirofence, Geofab, or approved 

equal, may be used in lieu of the above method providing 

the unit is installed per details shown in Figure 5A.8. 
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Figure 5A.8 

Silt Fence 
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STANDARD AND SPECIFICATIONS  
FOR 

STORM DRAIN INLET PROTECTION 

Definition 
 
A temporary, somewhat permeable barrier, installed around 
inlets in the form of a fence, berm or excavation around an 
opening, trapping water and thereby reducing the sediment 
content of sediment laden water by settling. 
 
Purpose 
 
To prevent heavily sediment laden water from entering a 
storm drain system through inlets. 
 
Conditions Where Practice Applies 
 
This practice shall be used where the drainage area to an 
inlet is disturbed, it is not possible to temporarily divert the 
storm drain outfall into a trapping device, and watertight 
blocking of inlets is not advisable.  It is not to be used in 
place of sediment trapping devices.  This may be used in 
conjunction with storm drain diversion to help prevent 
siltation of pipes installed with low slope angle. 
 
Types of Storm Drain Inlet Practices 
 
There are four (4) specific types of storm drain inlet 
protection practices that vary according to their function, 
location, drainage area, and availability of materials: 
 
 I.  Excavated Drop Inlet Protection 
     II.  Fabric Drop Inlet Protection 
    III.  Stone & Block Drop Inlet Protection 
    IV.  Curb Drop Inlet Protection 
 
 
 
 

 

Design Criteria 
 
Drainage Area – The drainage area for storm drain inlets 
shall not exceed one acre. The crest elevations of these 
practices shall provide storage and minimize bypass flow. 
 
Type I – Excavated Drop Inlet Protection 
 
See details for Excavated Drop Inlet Protection in Figure 
5A.11 on page 5A.29. 
 
Limit the drainage area to the inlet device to 1 acre.  
Excavated side slopes shall be no steeper than 2:1.  The 
minimum depth shall be 1 foot and the maximum depth 2 
feet as measured from the crest of the inlet structure.  Shape 
the excavated basin to fit conditions with the longest 
dimension oriented toward the longest inflow area to 
provide maximum trap efficiency.  The capacity of the 
excavated basin should be established to contain 900 cubic 
feet per acre of disturbed area.  Weep holes, protected by 
fabric and stone, should be provided for draining the 
temporary pool. 
 
Inspect and clean the excavated basin after every storm.  
Sediment should be removed when 50 percent of the 
storage volume is achieved  This material should be 
incorporated into the site in a stabilized manner. 
 
Type II – Fabric Drop Inlet Protection 
 
See Figure 5A.12 for details on Filter Fabric Drop Inlet 
Protection on page 5A.30. 
 
Limit the drainage area to 1 acre per inlet device.  Land area 
slope immediately surrounding this device should not 
exceed 1 percent.  The maximum height of the fabric above 
the inlet crest shall not exceed 1.5 feet unless reinforced. 
 
The top of the barrier should be maintained to allow 
overflow to drop into the drop inlet and not bypass the inlet 
to unprotected lower areas.  Support stakes for fabric shall 
be a minimum of 3 feet long, spaced a maximum 3 feet 
apart.  They should be driven close to the inlet so any 
overflow drops into the inlet and not on the unprotected 
soil.  Improved performance and sediment storage volume 
can be obtained by excavating the area.   
 
Inspect the fabric barrier after each rain event and make 
repairs as needed.  Remove sediment from the pool area as 
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necessary with care not to undercut or damage the filter 
fabric.  Upon stabilization of the drainage area, remove all 
materials and unstable sediment and dispose of properly.  
Bring the adjacent area of the drop inlet to grade, smooth 
and compact and stabilize in the appropriate manner to the 
site. 
 
If straw bales are used in lieu of filter fabric, they should be 
placed tight with the cut edge adhering to the ground at 
least 3 inches below the elevation of the drop inlet.  Two 
anchor stakes per bale shall be driven flush to bale surface.  
Straw bales will be replaced every 4 months until the area is 
stabilized. 
 
Type III – Stone and Block Drop Inlet Protection 
 
See Figure 5A.13 for details on Stone and Block Drop Inlet 
Protection on page 5A.31. 
 
Limit the drainage area to 1 acre at the drop inlet.  The 
stone barrier should have a minimum height of 1 foot and a 
maximum height of 2 feet.  Do not use mortar.  The height 
should be limited to prevent excess ponding and bypass 
flow. 
 
Recess the first course of blocks at least 2 inches below the 
crest opening of the storm drain for lateral support.  
Subsequent courses can be supported laterally if needed by 
placing a 2x4 inch wood stud through the block openings 
perpendicular to the course.  The bottom row should have a 
few blocks oriented so flow can drain through the block to 
dewater the basin area. 
 
The stone should be placed just below the top of the blocks 
on slopes of 2:1 or flatter.  Place hardware cloth of wire 
mesh with ½ inch openings over all block openings to hold 
stone in place. 
 
As an optional design, the concrete blocks may be omitted 
and the entire structure constructed of stone, ringing the 
outlet (“doughnut”).  The stone should be kept at a 3:1 slope 
toward the inlet to keep it from being washed into the inlet.  

A level area 1 foot wide and four inches below the crest will 
further prevent wash.  Stone on the slope toward the inlet 
should be at least 3 inches in size for stability and 1 inch or 
smaller away from the inlet to control flow rate.  The 
elevation of the top of the stone crest must be maintained 6 
inches lower than the ground elevation down slope from the 
inlet to ensure that all storm flows pass over the stone into 
the storm drain and not past the structure.  Temporary 
diking should be used as necessary to prevent bypass flow. 
 
The barrier should be inspected after each rain event and 
repairs made where needed.  Remove sediment as necessary 
to provide for accurate storage volume for subsequent rains.  
Upon stabilization of contributing drainage area, remove all 
materials and any unstable soil and dispose of properly. 
 
Bring the disturbed area to proper grade, smooth, compact 
and stabilized in a manner appropriate to the site. 
 
Type IV – Curb Drop Inlet Protection 
 
See Figure 5A. 14 for details on Curb Drop Inlet Protection 
on page 5A.32. 
 
The drainage area should be limited to 1 acre at the drop 
inlet.  The wire mesh must be of sufficient strength to 
support the filter fabric and stone with the water fully 
impounded against it.  Stone is to be 2 inches in size and 
clean.  The filter fabric must be of a type approved for this 
purpose with an equivalent opening size (EOS) of 40-85.  
The protective structure will be constructed to extend 
beyond the inlet 2 feet in both directions.  Assure that storm 
flow does not bypass the inlet by installing temporary dikes 
(such as sand bags) directing flow into the inlet. Make sure 
that the overflow weir is stable. Traffic safety shall be 
integrated with the use of this practice. 
 
The structure should be inspected after every storm event.  
Any sediment should be removed and disposed of on the 
site.  Any stone missing should be replaced.  Check 
materials for proper anchorage and secure as necessary.   
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Figure 5A.11 
Excavated Drop Inlet Protection 
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Figure 5A.12 
Filter Fabric Drop Inlet Protection 
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Figure 5A.13 
Stone & Block Drop Inlet Protection  
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Figure 5A.14 
Curb Drop Inlet Protection 
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STANDARD AND SPECIFICATIONS  

FOR 

STABILIZED CONSTRUCTION ENTRANCE 

Criteria for Geotextile 

The geotextile shall be woven or nonwoven fabric 

consisting only of continuous chain polymeric filaments or 

yarns of polyester.  The fabric shall be inert to commonly 

encountered chemicals, hydro-carbons, mildew, rot 

resistant, and conform to the fabric properties as shown: 

           Light Duty1    Heavy Duty2

              Roads          Haul Roads 

   Fabric               Grade            Rough     Test 

Properties3         Subgrade        Graded            Method

Grab Tensile 

Strength (lbs) 200          220          ASTM D1682 

Elongation at 

Failure (%)  50           60            ASTM D1682 

Mullen Brust 

Strength (lbs) 190          430          ASTM D3786 

Puncture 

Strength (lbs)  40          125          ASTM D751  

                  modified 

Equivalent          40-80         40-80       US Std Sieve 

Opening Size               CW-02215 

Aggregate Depth     6            10      -- 

1Light Duty Road:  Area sites that have been graded to subgrade and 

where most travel would be single axle vehicles and an occasional multi-

axle truck.  Acceptable materials are Trevira Spunbond 1115, Mirafi 

100X, Typar 3401, or equivalent. 

2Heavy Duty Road:  Area sites with only rough grading, and where most 

travel would be multi-axle vehicles.  Acceptable materials are Trevira 

Spunbond 1135, Mirafi 600X, or equivalent. 

3Fabrics not meeting these specifications may be used only when design 

procedure and supporting documentation are supplied to determine 

aggregate depth and fabric strength.

Maintenance

The entrance shall be maintained in a condition which will 

prevent tracking of sediment onto public rights-of-way or 

streets.  This may require periodic top dressing with 

additional aggregate.  All sediment spilled, dropped, or 

washed onto public rights-of-way must be removed 

immediately. 

When necessary, wheels must be cleaned to remove 

sediment prior to entrance onto public rights-of-way.  

When washing is required, it shall be done on an area 

stabilized with aggregate, which drains into an approved 

sediment-trapping device.  All sediment shall be prevented 

from entering storm drains, ditches, or watercourses. 

Definition

A stabilized pad of aggregate underlain with geotextile 

located at any point where traffic will be entering or leaving 

a construction site to or from a public right-of-way, street, 

alley, sidewalk, or parking area. 

Purpose

The purpose of stabilized construction entrance is to reduce 

or eliminate the tracking of sediment onto public rights-of-

way or streets. 

Conditions Where Practice Applies

A stabilized construction entrance shall be used at all points 

of construction ingress and egress. 

Design Criteria

See Figure 5A.35 on page 5A.76 for details. 

Aggregate Size:  Use a matrix of 1-4 inch  stone, or 
reclaimed or recycled concrete equivalent. 

Thickness:  Not less than six (6) inches. 

Width:  12-foot minimum but not less than the full width of 
points where ingress or egress occurs.  24-foot minimum if 

there is only one access to the site. 

Length:  As required, but not less than 50 feet (except on a 
single residence lot where a 30 foot minimum would apply). 

Geotextile:  To be placed over the entire area to be covered 
with aggregate.  Filter cloth will not be required on a single-

family residence lot.  Piping of surface water under entrance 

shall be provided as required.  If piping is impossible, a 

mountable berm with 5:1 slopes will be permitted. 
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Figure 5A.35 

Stabilized Construction Entrance  
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Vegetative Cover – For disturbed areas not subject to 
traffic, vegetation provides the most practical method of 

dust control (see Section 3). 

Mulch (including gravel mulch) – Mulch offers a fast 
effective means of controlling dust. This can also include 

rolled erosion control blankets. 

Spray adhesives – These are products generally composed 
of polymers in a liquid or solid form that are mixed with 

water to form an emulsion that is sprayed on the soil surface 

with typical hydroseeding equipment. The mixing ratios and 

application rates will be in accordance with the 

manufacturer’s recommendations for the specific soils on 

the site. In no case should the application of these adhesives 

be made on wet soils or if there is a probability of 

precipitation within 48 hours of its proposed use. Material 

Safety Data Sheets will be provided to all applicators and 

others working with the material. 

B. Driving Areas – These areas utilize water, polymer 
emulsions, and barriers to prevent dust movement from 

the traffic surface into the air. 

Sprinkling – The site may be sprayed with water until the 
surface is wet.  This is especially effective on haul roads 

and access routes. 

Polymer Additives – These polymers are mixed with water 
and applied to the driving surface by a water truck with a 

gravity feed drip bar, spray bar or automated distributor 

truck. The mixing ratios and application rates will be in 

accordance with the manufacturer’s recommendations. 

Incorporation of the emulsion into the soil will be done to 

the appropriate depth based on expected traffic. Compaction 

after incorporation will be by vibratory roller to a minimum 

of 95%. The prepared surface shall be moist and no 

application of the polymer will be made if there is a 

probability of precipitation within 48 hours of its proposed 

use. Material Safety Data Sheets will be provided to all 

applicators working with the material. 

Barriers – Woven geotextiles can be placed on the driving 
surface to effectively reduce dust throw and particle 

migration on haul roads. Stone can also be used for 

construction roads for effective dust control.   

Windbreak – A silt fence or similar barrier can control air 
currents at intervals equal to ten times the barrier height.  

Preserve existing wind barrier vegetation as much as 

practical. 

STANDARD AND SPECIFICATIONS  

FOR 

DUST CONTROL 

Definition

The control of dust resulting from land-disturbing activities. 

Purpose

To prevent surface and air movement of dust from disturbed 

soil surfaces that may cause off-site damage, health hazards, 

and traffic safety problems. 

Conditions Where Practice Applies

On construction roads, access points, and other disturbed 

areas subject to surface dust movement and dust blowing 

where off-site damage may occur if dust is not controlled. 

Design Criteria

Construction operations should be scheduled to 

minimize the amount of area disturbed at one time. 

Buffer areas of vegetation should be left where practical.  

Temporary or permanent stabilization measures shall be 

installed.  No specific design criteria is given; see 

construction specifications below for common methods of 

dust control. 

Water quality must be considered when materials are 

selected for dust control.  Where there is a potential for the 

material to wash off to a stream, ingredient information 

must be provided to the local permitting authority. 

Construction Specifications

A. Non-driving Areas – These areas use products 
and materials applied or placed on soil surfaces to prevent 

airborne migration of soil particles. 
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All Stormwater Pollution Prevention Plans must contain the 

NYS DEC issued “Conditions for Use” and “Application 

Instructions” for any polymers used on the site. This 

information can be obtained from the NYS DEC website. 

Maintenance

Maintain dust control measures through dry weather periods 

until all disturbed areas are stabilized.   







Construction workers should handle wet concrete and 
washout water with care because it may cause skin irritation 
and eye damage. If the washwater is dumped on the ground 
(Fig. 1), it can run off the construction site to adjoining roads 
and enter roadside storm drains, which discharge to surface 
waters such as rivers, lakes, or estuaries. The red arrow in 
Figure 2 points to a ready mixed truck chute that’s being 
washed out into a roll-off bin, which isn’t watertight. Leaking 
washwater, shown in the foreground, will likely follow similar 

paths to nearby surface waters. Rainfall may cause concrete 
washout containers that are uncovered to overflow and also 
transport the washwater to surface waters. Rainwater polluted 
with concrete washwater can percolate down through the 
soil and alter the soil chemistry, inhibit plant growth, and 
contaminate the groundwater. Its high pH can increase 
the toxicity of other substances in the surface waters and 
soils. Figures 1 and 2 illustrate the need for better washout 
management practices.

Best Management Practice Objectives
The best management practice objectives for concrete washout 
are to (a) collect and retain all the concrete washout water and 
solids in leak proof containers, so that this caustic material 
does not reach the soil surface and then migrate to surface 
waters or into the ground water, and (b) recycle 100 percent 
of the collected concrete washout water and solids. Another 

Description of Concrete Washout at 
Construction Sites
Concrete and its ingredients
Concrete is a mixture of cement, water, and aggregate material. 
Portland cement is made by heating a mixture of limestone and 
clay containing oxides of calcium, aluminum, silicon and other 
metals in a kiln and then pulverizing the resulting clinker. The 
fine aggregate particles are usually sand. Coarse aggregate 
is generally gravel or crushed stone. When cement is mixed 
with water, a chemical reaction called hydration occurs, which 
produces glue that binds the aggregates together to make 
concrete.

Concrete washout
After concrete is poured at a construction site, the chutes of 
ready mixed concrete trucks and hoppers of concrete pump 
trucks must be washed out to remove the remaining concrete 
before it hardens. Equipment such as wheelbarrows and hand 
tools also need to be washed down. At the end of each work 
day, the drums of concrete trucks must be washed out. This is 
customarily done at the ready mixed batch plants, which are 
usually off-site facilities, however large or rural construction 
projects may have on-site batch plants. Cementitious (having 
the properties of cement) washwater and solids also come from 
using such construction materials as mortar, plaster, stucco, 
and grout.

Environmental and Human Health Impacts
Concrete washout water (or washwater) is a slurry containing 
toxic metals. It’s also caustic and corrosive, having a pH 
near 12. In comparison, Drano liquid drain cleaner has a pH 
of 13.5. Caustic washwater can harm fish gills and eyes and 
interfere with reproduction. The safe pH ranges for aquatic life 
habitats are 6.5 – 9 for freshwater and 6.5 – 8.5 for saltwater. 

Figure 1. Chute 
washwater being dumped 
on the ground

Minimum Measure
Construction Site Stormwater Runoff Control

Subcategory
Good Housekeeping/Materials Management

Figure 2. Chute 
washwater leaking from a 

roll-off bin being used as a 
washout container

Office of Water, 4203M
www.epa.gov/npdes/pubs/concretewashout.pdf 
www.epa.gov/npdes/stormwater/menuofbmps

EPA 833-F-11-006 
February 2012

Stormwater Best Management Practice

Concrete Washout 
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objective is to support the diversion of recyclable materials from 
landfills. Table 1 shows how concrete washout materials can be 
recycled and reused.

Table 1 – Recycling concrete washout materials

Uses of Recycled Materials

Concrete Washout Materials
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Reused to washout additional mixer 
truck chutes or drums x

Reused as a ready mixed concrete 
ingredient x xb x x

Reused as an ingredient of precast 
concrete products, e.g., highway 
barriers, retaining wall blocks, riprap

x x x x x

Reused as crushed concrete 
products, e.g., road base or fill x x x x

Reused to pave the yards of ready 
mixed concrete plants x

Returned back to a surface water, 
e.g., river, lake, or estuary xc

a. Fine particles of cementitious material (e.g., Portland cement, slag cement, fly ash, 
silica fume)

b. Recyclable, if allowed by the concrete quality specifications
c. Treated to reduce the pH and remove metals, so it can be delivered to a municipal 

wastewater treatment plant, where it is treated further and then returned to a natural 
surface water

Washwater recycling, treatment, disposal
Washwater from concrete truck 
chutes, hand mixers, or other 
equipment can be passed through 
a system of weirs or filters to remove 
solids and then be reused to wash 
down more chutes and equipment 
at the construction site or as an 
ingredient for making additional 
concrete. A three chamber washout 
filter is shown in Figure 3. The first 
stage collects the coarse aggregate. 
The middle stage filters out the 
small grit and sand. The third stage 
has an array of tablets that filter 
out fines and reduces the pH. The filtered washwater is then 
discharged through a filter sock. An alternative is to pump the 
washout water out of the washout container (Fig 4) and treat 
the washwater off site to remove metals and reduce its pH, 
so it can be delivered to a publicly owned treatment works 
(POTW), also known as a municipal wastewater treatment plant, 
which provides additional treatment allowing the washwater 
to be discharged to a surface water. The POTW should be 

contacted to inquire 
about any pretreatment 
requirements, i.e., the 
National Pretreatment 
Standards for Prohibited 
Dischargers (40CFR 403.5) 
before discharging the 
washwater to the POTW. 
The washwater can also 
be retained in the washout 
container and allowed to 
evaporate, leaving only the hardened cementitious solids to be 
recycled.

Solids recycling
The course aggregate materials that are washed off concrete 
truck chutes into a washout container can be either separated 
by a screen and placed in aggregate bins to be reused at 
the construction site or returned to the ready mixed plant and 
washed into a reclaimer (Fig. 5). When washed out into a 
reclaimer, the fine and course aggregates are separated out 
and placed in different 
piles or bins to be reused 
in making fresh concrete. 
Reclaimers with settling 
tanks separate cement 
fines from the washwater, 
and these fines can also 
be used in new concrete 
unless prohibited by the 
user’s concrete quality 
specifications.

Hardened concrete recycling
When the washwater in a construction site concrete washout 
container has been removed or allowed to evaporate, the 
hardened concrete that remains can be crushed (Fig. 6) 
and reused as a construction material. It makes an excellent 
aggregate for road base and can be used as fill at the 

construction site or 
delivered to a recycler. 
Concrete recyclers can 
be found at municipal 
solid waste disposal 
facilities, private 
recycling plants, or large 
construction sites.

Figure 4. Vacuuming washwater out of a 
washout container for treatment and reuse

Figure 3. Concrete washout 
filter

Figure 5. Ready mixed truck washing 
out into a reclaimer

Figure 6. Crushed concrete stockpile and 
crusher

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=39d6f30b6575ba86ef08a73b625b277e&rgn=div8&view=text&node=40:29.0.1.1.4.0.1.5&idno=40http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=39d6f30b6575ba86ef08a73b625b277e&rgn=div8&view=text&node=40:29.0.1.1.4.0.1.5&idno=40
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Wet concrete recycling
Builders often order a little more ready mixed concrete than 
they actually need, so it is common for concrete trucks to 
have wet concrete remaining in their drum after a delivery. This 
unused concrete can be returned to the ready mixed plant and 
either (1) used to pour precast concrete products (e.g., highway 
barriers, retaining wall blocks, riprap), (2) used to pave the 
ready mixed plant’s yard, (3) washed into a reclaimer, or 
(4) dumped on an impervious surface and allowed to harden, 
so it can be crushed and recycled as aggregate. Unused wet 
concrete should not be dumped on bare ground to harden at 
construction sites because this can contribute to ground water 
and surface water contamination.

Washout Containers
Different types of washout containers are available for 
collecting, retaining, and recycling the washwater and solids 
from washing down mixed truck chutes and pump truck 
hoppers at construction sites.

Chute washout box
A chute washout box is mounted on the back of the ready 
mixed truck. If the truck has three chutes, the following 
procedure is used to perform the washout from the top down: 
(1) after the pour is completed, the driver attaches the extension 
chute to the washout box, (2) the driver then rotates the main 
chute over the extension chute (Fig. 7) and washes down the 
hopper first then the main chute, (3) finally the driver washes 
down the flop down chute and last the extension chute hanging 
on the box. All washwater and solids are captured in the box. 

After the wash down, 
washwater and solids are 
returned to the ready mixed 
plant for recycling. A filter 
basket near the top of the 
washout box separates out 
the coarse aggregates so 
they can be placed in a 
bin for reuse either at the 
construction site or back at 
the cement plant. 

Chute washout bucket and pump
After delivering ready mixed concrete and scraping the last of 
the customer’s concrete down the chute, the driver hangs a 
washout bucket shown in Figure 8 (see red arrow) on the end of 
the truck’s chute and secures the hose to insure no leaks. The 

driver then washes down 
the chute into the bucket to 
remove any cementitious 
material before it hardens. 
After washing out the chute, 
the driver pumps (yellow 
arrow points to the pump) 
the washwater, sand, and 
other fine solids from the 
bucket up into the truck’s 
drum to be returned to the 
ready mixed plant, where it can be washed into a reclaimer. 
A removable screen at the bottom of the washout bucket 
prevents course aggregate from entering the pump. This 
course aggregate can also be returned to the plant and added 
to the coarse aggregate pile to be reused. All the materials are 
recycled.

Hay bale and plastic washout pit
A washout pit made with hay bales and a plastic lining is shown 
in Figure 9. Such pits can be dug into the ground or built above 
grade. The plastic lining should be free of tears or holes that 
would allow the washwater to escape (Fig. 10). After the pit is 
used to wash down the chutes of multiple ready mixed trucks 
and the washwater has evaporated or has been vacuumed off, 
the remaining hardened solids can be broken up and removed 
from the pit. This process may damage the hay bales and 
plastic lining. If damage occurs, the pit will need to be repaired 
and relined with new plastic. When the hardened solids are 
removed, they may be bound up with the plastic lining and have 
to be sent to a landfill, rather than recycled. Recyclers usually 
accept only unmixed material. If the pit is going to be emptied 
and repaired more than a few times, the hay bales and plastic 
will be generating additional solid waste. Ready mixed concrete 

Figure 7. Chute washout box

Figure 8. Chute washout bucket and 
pump

Figure 10. Leaking 
washout pit that 
has not been well 
maintained 

Figure 9. Hay bale and plastic 
washout pit
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trucks can use hay bale washout pits, but concrete pump 
trucks have a low hanging hopper in the back that may prevent 
their being washed out into bale-lined pits.

Vinyl washout container
The vinyl washout 
container (Fig. 11) is 
portable, reusable, and 
easier to install than a 
hay bale washout pit. 
The biodegradable filter 
bag (Fig. 12) assists in 

extracting the concrete solids and prolongs the life of the vinyl 
container. When the bag is lifted, the water is filtered out and 
the remaining concrete solids and the bag can be disposed of 
together in a landfill, or the hardened concrete can be delivered 
to a recycler. After the solids have been removed several times 
and the container is full of washwater, the washwater can be 
allowed to evaporate, so the container can be reused. The 
washwater can be removed more quickly by placing another 
filter bag in the container 
and spreading water gelling 
granules evenly across the 
water. In about five minutes, 
the water in the filter bag will 
turn into a gel that can be 
removed with the bag. Then 
the gel and filter bag can be 
disposed to together.

Metal washout container
The metal roll-off bin (Fig. 13) is designed to securely contain 
concrete washwater and solids and is portable and reusable. 
It also has a ramp that allows concrete pump trucks to wash 
out their hoppers (Fig. 14). Roll-off providers offer recycling 
services, such as, picking up the roll-off bins after the 
washwater has evaporated and the solids have hardened, 
replacing them with 
empty washout bins, and 
delivering the hardened 
concrete to a recycler 
(Fig. 15), rather than a 
landfill. Some providers will 
vacuum off the washwater, 
treat it to remove metals and 
reduce the pH, deliver it to a 
wastewater treatment plant 
for additional treatment and 

subsequent discharge to a surface water. Everything is recycled 
or treated sufficiently to be returned to a natural surface water.

Another metal, portable, washout container, which has a 
rain cover to prevent overflowing, is shown in Figure 16. It is 
accompanied by an onsite washwater treatment unit, which 
reduces the pH and uses a forced weir tank system to remove 
the coarse aggregate, fine aggregate, and cement fines. The 
washwater can 
then be reused at 
the construction 
site to wash 
out other mixer 
truck chutes 
and equipment. 
The solids are 
allowed to harden 
together and can 
be taken to a concrete 
recycler (Fig. 17) to be 
crushed and used as 
road base or aggregate 
for making precast 
products, such as 
retaining wall blocks. All 
materials are recycled. 

Siting Washout Facilities
Concrete washout facilities, such as washout pits and vinyl 
or metal washout containers, should be placed in locations 
that provide convenient access to concrete trucks, preferably 
near the area where concrete is being poured. However they Figure 13. Mixer truck being washed out 

into a roll-off bin

Figure 16. Washout container with a rain cover and 
onsite washwater treatment

Figure 17. Delivering hardened concrete 
to a recycler

Figure 15. 
Delivering 
hardened Concrete 
to a recycler

Figure 14. Pump truck using the 
ramp to wash out into a roll-off bin

Figure 12. Extracting the concrete 
solids or gelled washwater

Figure 11. Vinyl washout pit with filter bag
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should not be placed within 50 feet of storm drains, open 
ditches, or waterbodies. Appropriate gravel or rock should 
cover approaches to concrete washout facilities when they are 
located on undeveloped property. On large sites with extensive 
concrete work, washouts should be placed at multiple locations 
for ease of use by ready mixed truck drivers. If the washout 
facility is not within view from the pour location, signage will be 
needed to direct the truck drivers.

Operating and Inspecting Washout 
Facilities
Concrete washout facilities should be inspected daily and after 
heavy rains to check for leaks, identify any plastic linings and 
sidewalls have been damaged by construction activities, and 
determine whether they have been filled to over 75 percent 
capacity. When the washout container is filled to over 
75 percent of its capacity, the washwater should be vacuumed 
off or allowed to evaporate to avoid overflows. Then when the 
remaining cementitious solids have hardened, they should be 
removed and recycled. Damages to the container should be 
repaired promptly. Before heavy rains, the washout container’s 
liquid level should be lowered or the container should be 
covered to avoid an overflow during the rain storm.

Educating Concrete Subcontractors
The construction site superintendent should make ready mixed 
truck drivers aware of washout facility locations and be watchful 
for improper dumping of cementitious material. In addition, 
concrete washout requirements should be included in contracts 
with concrete delivery companies.

Reference
NRMCA 2009. Environmental Management in the Ready 
Mixed Concrete Industry, 2PEMRM, 1st edition. By Gary M. 
Mullins. Silver Springs, MD: National Ready Mixed Concrete 
Association.

Websites and Videos
Construction Materials Recycling Association
www.concreterecycling.org

National Ready Mixed Concrete Association
www.nrmca.org

National Ready Mixed Concrete Research and Education 
Foundation 
www.rmc-foundation.org 

Additional information and videos on concrete washout 
containers and systems can be found by a web search for 
“concrete washout.”
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Alternative Stormwater Management 
Deep‐Ripping and Decompaction 

                 
Description 
  
The two-phase practice of 1) “Deep Ripping;” and 2) “Decompaction” (deep subsoiling), of the 
soil material as a step in the cleanup and restoration/landscaping of a construction site, helps 
mitigate the physically induced impacts of soil compression; i.e.: soil compaction or the   
substantial increase in the bulk density of the soil material.  
 
Deep Ripping and Decompaction are key factors which help in restoring soil pore space and 
permeability for water infiltration. Conversely, the physical  actions of cut-and-fill work, land 
grading, the ongoing movement of construction equipment and the transport of building 
materials throughout a site alter the architecture and structure of the soil, resulting in: the mixing 
of layers (horizons) of soil materials, compression of those materials and diminished soil 
porosity which, if left unchecked, severely impairs the soil’s water holding capacity and  vertical 
drainage (rainfall infiltration), from the surface downward.   
 
In a humid climate region, compaction damage on a site is virtually guaranteed over the duration 
of a project.  Soil in very moist to wet condition when compacted, will have severely reduced 
permeability.  Figure 1 displays the early stage of the deep-ripping phase (Note that all topsoil 
was stripped prior to construction access, and it remains stockpiled until the next phase – 
decompaction – is complete). A heavy-duty tractor is pulling a three-shank ripper on the first of 
several series of incrementally deepening passes through the construction access corridor's 
densely compressed subsoil material.  Figure 2 illustrates the approximate volumetric 
composition of a loam surface soil when conditions are good for plant growth, with adequate 
natural pore space for fluctuating moisture conditions. 

 

Fig. 1. A typical deep ripping phase of this 
practice, during the first in a series of 
progressively deeper “rips” through severely 
compressed subsoil.   

Fig. 2. About 50% of the volume of undisturbed 
loam surface soil is pore space, when soil is in 
good condition for plant growth. Brady, 2002. 
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Recommended Application of Practice 
  
The objective of Deep Ripping and 
Decompaction is to effectively fracture 
(vertically and laterallly) through the thickness 
of the physically compressed subsoil material 
(see Figure 3),  restoring soil porosity and 
permeability and aiding infiltration to help 
reduce runoff.  Together with topsoil stripping, 
the “two-phase” practice of Deep Ripping and 
Decompaction first became established as a “best 
management practice” through ongoing success 
on commercial farmlands affected by heavy 
utility construction right-of-way projects 
(transmission pipelines and large power lines).   
 
Soil permeability, soil drainage and cropland 
productivity were restored. For broader 
construction application, the two-phase practice of Deep Ripping and Decompaction is best 
adapted to areas impacted with significant soil compaction, on contiguous open portions of large 
construction sites and inside long, open construction corridors used as temporary access over the 
duration of construction. Each mitigation area should have minimal above-and-below-ground 
obstructions for the easy avoidance and maneuvering of a large tractor and ripping/decompacting 
implements. Conversely, the complete two-phase practice is not recommended in congested or 
obstructed areas due to the limitations on tractor and implement movement. 
        
 
Benefits 
 
Aggressive “deep ripping” through the compressed thickness of exposed subsoil before the  
replacement/respreading  of the topsoil layer, followed by “decompaction,” i.e.: “sub-soiling,” 
through the restored topsoil layer down into the subsoil, offers the following benefits:    

 
• Increases the project (larger size) area’s direct surface infiltration of rainfall by     

providing the open site’s mitigated soil condition and lowers the demand on                      
concentrated runoff control structures 

 
• Enhances direct groundwater recharge through greater dispersion across and through a  

broader surface than afforded by some runoff-control structural measures 
 

• Decreases runoff volume generated and provides hydrologic source control 
 

• May be planned for application in feasible open locations either alone or in                        

 
Fig. 3. Construction site with significant 
compaction of the deep basal till subsoil 
extends 24 inches below this exposed cut-
and-fill work surface.
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conjunction with  plans for structural practices (e.g., subsurface drain line or                       
infiltration basin)  serving the same or contiguous areas 

 
• Promotes successful long-term revegetation by restoring soil permeability, drainage and 

water holding capacity for healthy (rather than restricted) root-system development of 
trees, shrubs and deep rooted ground cover, minimizing plant drowning during wet 
periods and burnout during  dry periods.     

 
Feasibility/Limitations 
 
The effectiveness of Deep Ripping and Decompaction is governed mostly by site factors such as: 
the original (undisturbed) soil’s hydrologic characteristics; the general slope; local weather/timing 
(soil moisture) for implementation; the space-related freedom of equipment/implement 
maneuverability (noted above in Recommended Application of Practice), and by the proper 
selection and operation of tractor and implements (explained below in Design Guidance). The 
more notable site-related factors include:  
 
Soil 
In the undisturbed condition, each identified soil type comprising a site is grouped into one of 
four categories of soil hydrology, Hydrologic Soil Group A, B, C or D, determined primarily by a 
range of characteristics including soil texture, drainage capability when thoroughly wet, and depth 
to water table. The natural rates of infiltration and transmission of soil-water through the 
undisturbed soil layers for Group A is “high” with a low runoff potential while soils in Group B 
are moderate in infiltration and the transmission of soil-water with a moderate runoff potential, 
depending somewhat on slope. Soils in Group C have slow rates of infiltration and transmission 
of soil-water and a moderately high runoff potential influenced by soil texture and slope; while 
soils in Group D have exceptionally slow 
rates of infiltration and transmission of soil-
water, and high runoff potential.  
 
In Figure 4, the profile displays the 
undisturbed horizons of a soil in Hydrologic 
Soil Group C and the naturally slow rate of 
infiltration through the subsoil. The slow rate 
of infiltration begins immediately below the 
topsoil horizon (30 cm), due to the limited 
amount of macro pores, e.g.:  natural subsoil 
fractures, worm holes and root channels. 
Infiltration after the construction-induced 
mixing and compression of such subsoil 
material is virtually absent; but can be 
restored back to this natural level with the 
two-phase practice of deep ripping and 
decompaction, followed by the permanent 
establishment of an appropriate, deep taproot 

 
Fig. 4. Profile (in centimeters) displaying the 
infiltration test result of the natural   undisturbed 
horizons of a soil in Hydrologic Soil Group C.   
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lawn/ground cover to help maintain the restored subsoil structure.  Infiltration after construction-
induced mixing and compression of such subsoil material can be notably rehabilitated with the 
Deep Ripping and Decompaction practice, which prepares the site for the appropriate long-term 
lawn/ground cover mix including deep taproot plants such as clover, fescue or trefoil, etc. needed 
for all rehabilitated soils.  
 
Generally, soils in Hydrologic Soil Groups A and B, which respectively may include deep, well-
drained, sandy-gravelly materials or deep, moderately well-drained basal till materials, are among 
the easier ones to restore permeability and infiltration, by deep ripping and decompaction. Among 
the many different soils in Hydrologic Soil Group C are those unique glacial tills having a natural 
fragipan zone, beginning about 12 to 18 inches (30 – 45cm), below surface. Although soils in 
Hydrologic Soil Group C do require a somewhat more carefully applied level of the Deep Ripping 
and Decompaction practice, it can greatly benefit such affected areas by reducing the runoff and 
fostering infiltration to a level equal to that of pre-disturbance.  
 
Soils in Hydrologic Soil Group D typically have a permanent high water table close to the surface, 
influenced by a clay or other highly impervious layer of material.  In many locations with clay 
subsoil material, the bulk density is so naturally high that heavy trafficking has little or no added 
impact on infiltration; and structural runoff control practices rather than Deep Ripping and 
Decompaction should be considered.  
 
The information about Hydrologic Soil Groups is merely a general guideline.  Site-specific data 
such as limited depths of cut-and-fill grading with minimal removal or translocation of the inherent 
subsoil materials (as analyzed in the county soil survey) or, conversely, the excavation and 
translocation of deeper, unconsolidated substratum or consolidated bedrock materials (unlike the 
analyzed subsoil horizons’ materials referred to in the county soil survey) should always be taken 
into account.   
 
Sites made up with significant quantities of large rocks, or having a very shallow depth to bedrock, 
are not conducive to deep ripping and decompation (subsoiling); and other measures may be more 
practical.  
 
Slope  
The two-phase application of 1) deep ripping and 2) decompaction (deep subsoiling), is most 
practical on flat, gentle and moderate slopes. In  some situations,  such as  but not limited  to 
temporary construction access corridors, inclusion areas that are moderately steep along a project’s 
otherwise gentle or moderate slope may also be deep ripped and decompacted. For limited 
instances of moderate steepness on other projects, however, the post-construction land use and the 
relative alignment of the potential ripping and decompaction work in relation to the lay of the 
slope should be reviewed for safety and practicality. In broad construction areas predominated by 
moderately steep or steep slopes, the practice is generally not used. 
 
Local Weather/Timing/Soil Moisture   
Effective fracturing of compressed subsoil material from the exposed work surface, laterally and 
vertically down through the affected zone is achieved only when the soil material is moderately 
dry to moderately moist. Neither one of the two-phases, deep ripping nor decompaction (deep 
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Fig. 5. Augered from a depth of 19 inches 
below the surface of the replaced topsoil, 
this subsoil sample was hand rolled to a 
1/8-inch diameter. The test shows the soil at 
this site stretches out too far without 
crumbling; it indicates the material is in a 
plastic state of consistence, too wet for final 
decompaction (deep subsoiling) at this time.

subsoiling), can be effectively conducted when the soil material (subsoil or replaced topsoil) is in 
either a “plastic” or “liquid” state of soil consistency. Pulling the respective implements legs 
through the soil when it is overly moist only results in the “slicing and smearing” of the material or 
added “squeezing and compression” instead of  the necessary fracturing. Ample drying time is 
needed for a “rippable” soil condition not merely in the material close to the surface, but 
throughout the material located down to the bottom of the physically compressed zone of the 
subsoil. 
 
The “poor man’s Atterberg field test” for soil 
plasticity is a simple “hand-roll” method used  
for quick, on-site determination of whether or 
not the moisture level of the affected soil 
material is low enough for:  effective deep 
ripping of subsoil; respreading of topsoil  in a 
friable state; and final  decompaction (deep 
subsoiling). Using a sample of soil material 
obtained from the planned bottom depth of 
ripping, e.g.: 20 - 24 inches below exposed 
subsoil surface, the sample is hand rolled 
between the palms down to a 1/8-inch diameter 
thread. (Use the same test for stored topsoil 
material before respreading on the site.) If the 
respective soil sample crumbles apart in 
segments no greater than 3/8 of an inch long, by 
the time it is rolled down to 1/8 inch diameter,  it 
is low enough in moisture for deep ripping (or 
topsoil replacement), and decompaction. 
Conversely, as shown in Figure 5, if the rolled 
sample stretches out in increments greater than 
3/8 of an  inch long  before crumbling, it is in a “plastic” state of soil consistency and is too wet for 
subsoil ripping (as well as topsoil replacement) and final decompaction.     
 
Design Guidance 
 
Beyond the above-noted site factors, a vital requirement for the effective Deep Ripping and 
Decompaction (deep subsoiling),  is implementing the practice in its distinct, two-phase process:  
 
1) Deep rip the affected thickness of exposed subsoil material (see Figure 10 and 11), aggressively 
fracturing it before the protected topsoil is reapplied on the site (see Figure 12); and 
 
2) Decompact (deep subsoil), simultaneously through the restored topsoil layer and the upper half 
of the affected subsoil (Figure 13). The second phase, “decompaction,” mitigates the partial 
recompaction which occurs during the heavy process of topsoil spreading/grading. Prior to deep 
ripping and decompacting the site, all construction activity, including construction equipment and 
material storage, site cleanup and trafficking (Figure 14), should be finished; and the site closed off 
to further disturbance. Likewise, once the practice is underway and the area’s soil permeability and 
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Fig. 6.  A light duty chisel implement, not 
adequate for either  the deep ripping or 
decompaction (deep subsoiling) phase. 

rainfall infiltration are being restored, a policy limiting all further traffic to permanent travel lanes 
is maintained.     
 
The other critical elements, outlined below, are: using the proper implements (deep, heavy-duty 
rippers and subsoilers), and ample pulling-power equipment (tractors); and conducting the practice 
at the appropriate speed, depth and pattern(s) of movement. 
 
Note that an appropriate plan for the separate practice of establishing a healthy perennial ground 
cover, with deep rooting to help maintain the restored soil structure, should be developed in 
advance.  This may require the assistance of an agronomist or landscape horticulturist. 
 
 
Implements    
Avoid the use of all undersize implements. The small-to-medium, light-duty tool will, at best, only 
“scarify” the uppermost surface portion of the mass of compacted subsoil material. The term 
“chisel plow” is commonly but incorrectly applied to a broad range of implements.  While a few 
may be adapted for the moderate subsoiling of non-impacted soils, the majority are less durable 
and used  for only lighter land-fitting (see Figure 6). 
 

 
Use a “heavy duty” agricultural-grade, deep ripper (see Figures 7,9,10 and 11) for the first phase: 
the lateral and vertical fracturing of the mass of exposed and compressed subsoil, down and 
through, to the bottom of impact, prior to the replacement of the topsoil layer. (Any oversize rocks 
which are uplifted to the subsoil surface during the deep ripping phase are picked and removed.)   
Like the heavy-duty class of implement for the first phase, the decompaction (deep subsoiling) of 
Phase 2 is conducted with the heavy-duty version of the deep subsoiler. More preferable is the 
angled-leg variety of deep subsoiler (shown in Figures 8 and 13).  It minimizes the inversion of the 
subsoil and topsoil layers while laterally and vertically fracturing the upper half of the previously 
ripped subsoil layer and all of the topsoil layer by delivering a momentary, wave-like “lifting and 
shattering” action  up through the soil layers as  it is pulled.    

 
Fig. 7.  One of several variations of an 
agricultural ripper. This unit has long, rugged 
shanks mounted on a steel V-frame for deep, 
aggressive fracturing through Phase 1.  
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Fig. 8.  A deep, angled-leg subsoiler, ideal for 
Phase 2 decompaction of after the topsoil layer 
is graded on top of the ripped subsoil. 

 
Pulling-Power of Equipment   
Use the following rule of thumb for tractor horsepower (hp) whenever deep ripping and 
decompacting a significantly impacted site:  For both types of implement, have at least 40 hp of 
tractor pull available for each mounted shank/ leg.  
                                 
Using the examples of a 3-shank and a 5-shank implement, the respective tractors should have 120 
and 200 hp available for fracturing down to the final depth of 20-to-24 inches per phase. Final 
depth for the deep ripping in Phase 1 is achieved incrementally by a progressive series of passes 
(see Depth and Patterns of Movement, below); while for Phase 2, the full operating depth of the 
deep subsoiler is applied from the beginning.  
 
The operating speed for pulling both types of 
implement should not exceed 2 to 3 mph. At 
this slow and managed rate of operating speed, 
maximum functional performance is sustained 
by the tractor and the implement performing the 
soil fracturing.  Referring to Figure 8, the 
implement is the 6-leg version of the deep 
angled-leg subsoiler. Its two outside legs are 
“chained up” so that only four legs will be 
engaged (at the maximum depth), requiring no 
less than 160 hp, (rather than 240 hp) of pull. 
The 4-wheel drive, articulated-frame tractor in 
Figure 8 is 174 hp. It will be decompacting this 
unobstructed, former construction access area 
simultaneously through 11 inches of replaced 
topsoil and the upper 12 inches of the 
previously deep-ripped subsoil. In constricted 
areas of Phase 1) Deep Ripping, a medium-size 
tractor with adequate hp, such as the one in 
Figure 9 pulling a 3-shank deep ripper, may be 
more maneuverable.   
 
Some industrial-grade variations of ripping 
implements are attached to power graders and 
bulldozers. Although highly durable, they are 
generally not recommended. Typically, the 
shanks or “teeth” of these rippers are too short 
and stout; and they are mounted too far apart to 
achieve the well-distributed type of lateral and 
vertical fracturing of the soil materials 
necessary to restore soil permeability and 
infiltration. In addition, the power graders and 
bulldozers, as pullers, are far less maneuverable 
for turns and patterns than the tractor. 

Fig. 9.  This medium tractor is pulling a 3-
shank deep ripper. The severely compacted 
construction access corridor is narrow, and the 
120 hp tractor is more maneuverable for Phase 
1 deep ripping (subsoil fracturing), here. 
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Depth and Patterns of Movement   
As previously noted both Phase 1 Deep Ripping through significantly compressed, exposed subsoil 
and Phase 2 Decompaction (deep subsoiling) through the replaced topsoil and upper subsoil need 
to be performed at maximum capable depth of each implement. With an implement’s guide wheels 
attached, some have a “normal” maximum operating depth of 18 inches, while others may go 
deeper. In many situations, however, the tractor/implement operator must first remove the guide 
wheels and other non essential elements from the implement. This adapts the ripper or the deep 
subsoiler for skillful pulling with its frame only a few inches above surface, while the shanks or 
legs, fracture the soil material 20-to-24 inches deep. 
 
There may be construction sites where the depth of the exposed subsoil’s compression is moderate, 
e.g.:  12 inches, rather than deep.  This can be verified by using a ¾ inch cone penetrometer and a 
shovel to test the subsoil for its level of compaction, incrementally, every three inches of 
increasing depth.  Once the full thickness of the subsoil’s compacted zone is finally “pieced” and 
there is a significant drop in the psi measurements of the soil penetrometer, the depth/thickness of 
compaction is determined.  This is repeated at several representative locations of the construction 
site.  If the thickness of the site’s subsoil compaction is verified as, for example, ten inches, then 
the Phase 1 Deep Ripping can be correspondingly reduced to the implement’s minimum operable 
depth of 12 inches.  However, the Phase 2 simultaneous Decompation (subsoiling) of an 11 inch 
thick layer of replaced topsoil and the upper subsoil should run at the subsoiling implements full 
operating depth.  

 
Typically, three separate series (patterns) are used for both the Phase 1 Deep Ripping and the 
Phase 2 Decompaction on significantly compacted sites.  For Phase 1, each series begins with a 
moderate depth of rip and, by repeat-pass, continues until full depth is reached. Phase 2 applies the 
full depth of Decompation (subsoiling), from the beginning. 
 
Every separate series (pattern) consists of parallel, forward-and-return runs, with each   progressive 

 
Fig. 11. A repeat run of the 3-shank ripper 
along the same patterned pass area as Fig. 9; 
here, incrementally reaching 18 of the needed 
22 inches of subsoil fracture.

 
Fig. 10.  An early pass with a 3-shank deep 
ripper penetrating only 8 inches into this 
worksite’s severely compressed subsoil.  
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pass of the implement’s legs or shanks evenly staggered between those from the previous pass.  
This compensates for the shank or leg-spacing on the implement, e.g., with 24-to-30 inches 
between each shank or leg.  The staggered return pass ensures lateral and vertical fracturing 
actuated every 12 to 15 inches across the densely compressed soil mass. 
  

Large, Unobstructed Areas   
For larger easy areas, use the standard patterns of movement: 
 

●  The first series (pattern) of passes is applied lengthwise, parallel with the longest 
spread of the site; gradually progressing across the site’s width, with each 
successive pass. 
  
● The second series runs obliquely, crossing the first series at an angle of                        
about 45 degrees.  

 
● The third series runs at right angle (or 90 degrees), to the first series to complete                     
the fracturing and shattering on severely compacted sites, and avoid leaving large 
unbroken blocks of compressed soil material.  (In certain   instances, the third series 
may be optional, depending on how thoroughly the first two series loosen the 
material and eliminate large chunks/blocks of material as verified by tests with a ¾-
inch cone penetrometer.) 

   
Corridors 
In long corridors of limited width and less maneuverability than larger sites, e.g.: along 
compacted areas used as temporary construction access, a modified series of pattern passes 
are used. 
 
            ●   First, apply the same initial lengthwise, parallel series of passes described above. 

 
Fig. 12. Moderately dry topsoil is being 
replaced on the affected site now that Phase 1 
deep ripping of the compressed subsoil is 
complete.  

 
Fig. 13. The same deep, angled-leg subsoiler 
shown in Fig. 7 is engaged at maximum 
depth for Phase 2, decompaction (deep 
soiling), of the replaced topsoil and the upper 
subsoil materials.



 

 10 

 
Fig. 15. The same site as Fig. 14 after deep 
ripping of the exposed subsoil, topsoil 
replacement, decompaction through the 
topsoil and upper subsoil and final surface 
tillage and revegetation to maintain soil 
permeability and infiltration. 

           
●   A second series of passes makes a broad “S” shaped pattern of rips, continually                      
and gradually alternating the “S” curves between opposite edges inside the   
compacted corridor. 

 
● The third and final series again uses the broad, alternating S pattern, but it is 
“flip-flopped” to continually cross the previous S pattern along the corridor’s    
centerline.  This  final  series  of  the S pattern curves  back  along  the  edge areas 
skipped by the  second series.                                                                        

 
Maintenance and Cost 
 
Once the two-phase practice of Deep Ripping and Decompation is completed, two items are 
essential for maintaining a site’s soil porosity and permeability for infiltration.  They are:  planting 
and maintaining the appropriate ground cover with deep roots to maintain the soil structure (see 
Figure 15); and keeping the site free of traffic or other weight loads.  
 
Note that site-specific choice of an appropriate vegetative ground-cover seed mix, including the 
proper seeding ratio of one or more perennial species with a deep taproot system and the proper 
amount of lime and soil nutrients (fertilizer mix) adapted to the soil-needs, are basic to the final 
practice of landscaping, i.e: surface tillage, seeding/planting/fertilizing and culti-packing or 
mulching is applied. The "maintenance" of an effectively deep-ripped and decompacted area is 
generally limited to the successful perennial (long-term) landscape ground cover; as long as no 
weight-bearing force of soil compaction is applied.  

                     

 
 
 

Fig. 14. The severely compacted soil of a 
temporary construction yard used daily by 
heavy equipment for four months; shown 
before deep ripping, topsoil replacement, and 
decompaction. 
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The Deep Ripping and Decompaction practice is, by necessity, more extensive than periodic 
subsoiling of farmland.The cost of deep ripping and decompacting (deep subsoiling), will vary 
according to the depth and severity of  soil-material compression  and the  relative amount of 
tractor and implement time that is required. In some instances, depending on open 
maneuverability, two-to-three acres of compacted project area may be deep-ripped in one day. In 
other situations of more severe compaction and - or less maneuverability, as little as one acre may 
be fully ripped in a day. Generally, if the Phase 1) Deep Ripping is fully effective, the Phase 2) 
Decompaction should be completed in 2/3 to 3/4 of the time required for Phase 1.  
 
Using the example of two acres of Phase 1) Deep Ripping in one day, at $1800 per day, the net 
cost is $900 per acre. If the Phase 2) Decompacting or deep subsoiling takes 3/4 the time as Phase 
1, it costs $675 per acre for a combined total of $1575 per acre to complete the practice (these 
figures do not include the cost of the separate practice of topsoil stripping and replacement). Due 
to the many variables, it must be recognized that cost will be determined by the specific conditions 
or constraints of the site and the availability of proper equipment.   
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Rippe;  and,   for 913  (smaller‐frame model) V‐Ripper.  Deep, angled‐leg subsoiler.  Access  by  internet 
search  of: Bigham  Brothers Shear Bolt  Paratill‐Subsoiler. 
http://salesmanual.deere.com/sales/salesmanual/en_NA/primary_tillage/2008/feature/rippers/915v_pattern_frame.html?sbu=a
g&link=prodcat Last visited March 08. 

 
●  Soils  data  of  USDA  Natural  Resources  Conservation  Service.  NRCS  Web  Soil  Survey.              

http://websoilsurvey.nrcs.usda.gov/app/   and  USDA‐NRCS  Official  Soil  Series Descriptions; View by 
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I. PRE-CONSTRUCTION MEETING DOCUMENTS

Project Name _____________________________________________________________________

Permit No. _____________________________________ Date of Authorization _______________

Name of Operator _________________________________________________________________

Prime Contractor __________________________________________________________________ 

a. Preamble to Site Assessment and Inspections 

The Following Information To Be Read By All Person’s Involved in The Construction of Stormwater Re-

lated Activities: 

The Operator agrees to have a qualified professional1 conduct an assessment of the site prior to the com-

mencement of construction2 and certify in this inspection report that the appropriate erosion and sediment 

controls described in the SWPPP have been adequately installed or implemented to ensure overall prepared-

ness of the site for the commencement of construction.  

Prior to the commencement of construction, the Operator shall certify in this site logbook that the SWPPP 

has been prepared in accordance with the State’s standards and meets all Federal, State and local erosion 

and sediment control requirements.  

When construction starts, site inspections shall be conducted by the qualified professional at least every 7 

calendar days and within 24 hours of the end of a storm event of 0.5 inches or greater (Construction Dura-

tion Inspections). The Operator shall maintain a record of all inspection reports in this site logbook. The site 

logbook shall be maintained on site and be made available to the permitting authorities upon request. The 

Operator shall post at the site, in a publicly accessible location, a summary of the site inspection activities 

on a monthly basis (Monthly Summary Report). 

The operator shall also prepare a written summary of compliance with this general permit at a minimum 

frequency of every three months (Operator’s Compliance Response Form), while coverage exists. The sum-

mary should address the status of achieving each component of the SWPPP.  

Prior to filing the Notice of Termination or the end of permit term, the Operator shall have a qualified pro-

fessional perform a final site inspection. The qualified professional shall certify that the site has undergone 

final stabilization3 using either vegetative or structural stabilization methods and that all temporary erosion 

and sediment controls (such as silt fencing) not needed for long-term erosion control have been removed.  

In addition, the Operator must identify and certify that all permanent structures described in the SWPPP 

have been constructed and provide the owner(s) with an operation and maintenance plan that ensures the 

structure(s) continuously functions as designed.

1 “Qualified Professional means a person knowledgeable in the principles and practice of erosion and sediment controls, 

such as a Certified Professional in Erosion and Sediment Control (CPESC), soil scientist, licensed engineer or someone 

working under the direction and supervision of a licensed engineer (person must have experience in the principles and 

practices of erosion and sediment control).  

2 “Commencement of construction” means the initial removal of vegetation and disturbance of soils associated with 

clearing, grading or excavating activities or other construction activities.

3 “Final stabilization” means that all soil-disturbing activities at the site have been completed and a uniform, perennial 

vegetative cover with a density of eighty (80) percent has been established or equivalent stabilization measures (such as 

the use of mulches or geotextiles) have been employed on all unpaved areas and areas not covered by permanent struc-

tures. 
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b. Operators Certification

"I certify under penalty of law that this document and all attachments were prepared under my direction or 

supervision in accordance with a system designed to assure that qualified personnel properly gathered and 

evaluated the information submitted. Based on my inquiry of the person or persons who manage the system, 

or those persons directly responsible for gathering the information, the information submitted is, to the best 

of my knowledge and belief, true, accurate, and complete. Further, I hereby certify that the SWPPP meets 

all Federal, State, and local erosion and sediment control requirements. I am aware that false statements 

made herein are punishable as a class A misdemeanor pursuant to Section 210.45 of the Penal Law. 

Name (please print):           

Title          Date:     

Address:            

Phone:     Email:        

Signature:            

c. Qualified Professional's Credentials & Certification

“I hereby certify that I meet the criteria set forth in the General Permit to conduct site inspections for this 

project and that the appropriate erosion and sediment controls described in the SWPPP and as described in 

the following Pre-construction Site Assessment Checklist have been adequately installed or implemented, 

ensuring the overall preparedness of this site for the commencement of construction.” 

Name (please print):           

Title           Date:   

Address:            

Phone:    Email:         

Signature:            
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d. Pre-construction Site Assessment Checklist 

 (NOTE: Provide comments below as necessary)

1. Notice of Intent, SWPPP, and Contractors Certification: 

Yes No NA

[ ]   [ ]   [ ] Has a Notice of Intent been filed with the NYS Department of Conservation? 

[ ]   [ ]   [ ] Is the SWPPP on-site? Where?______________________________ 

[ ]   [ ]   [ ] Is the Plan current? What is the latest revision date?______________ 

[ ]   [ ]   [ ] Is a copy of the NOI (with brief description) onsite? Where?______________ 

[ ]   [ ]   [ ] Have  all contractors involved with stormwater related activities signed a contractor’s certification? 

2. Resource Protection 

Yes No NA

[ ]   [ ]   [ ] Are construction limits clearly flagged or fenced? 

[ ]   [ ]   [ ] Important trees and associated rooting zones, on-site septic system absorption fields, existing 

vegetated areas suitable for filter strips, especially in perimeter areas, have been flagged for 

protection. 

[ ]   [ ]   [ ] Creek crossings installed prior to land-disturbing activity, including clearing and blasting. 

3. Surface Water Protection 

Yes No NA

[ ]   [ ]   [ ] Clean stormwater runoff has been diverted from areas to be disturbed. 

[ ]   [ ]   [ ] Bodies of water located either on site or in the vicinity of the site have been identified and protected. 

[ ]   [ ]   [ ] Appropriate practices to protect on-site or downstream surface water are installed. 

[ ]   [ ]   [ ] Are clearing and grading operations divided into areas <5 acres? 

4. Stabilized Construction Entrance 

Yes No NA

[ ]   [ ]   [ ] A temporary construction entrance to capture mud and debris from construction vehicles before they 

enter the public highway has been installed. 

[ ]   [ ]   [ ] Other access areas (entrances, construction routes, equipment parking areas) are stabilized 

immediately as work takes place with gravel or other cover. 

[ ]   [ ]   [ ] Sediment tracked onto public streets is removed or cleaned on a regular basis. 

5. Perimeter Sediment Controls 

Yes No NA

[ ]   [ ]   [ ] Silt fence material and installation comply with the standard drawing and specifications. 

[ ]   [ ]   [ ] Silt fences are installed at appropriate spacing intervals 

[ ]   [ ]   [ ] Sediment/detention basin was installed as first land disturbing activity. 

[ ]   [ ]   [ ] Sediment traps and barriers are installed. 

6. Pollution Prevention for Waste and Hazardous Materials 
Yes No NA

[ ]   [ ]   [ ] The Operator or designated representative has been assigned to implement the spill prevention 

avoidance and response plan. 

[ ]   [ ]   [ ] The plan is contained in the SWPPP on page ______ 

[ ]   [ ]   [ ] Appropriate materials to control spills are onsite. Where? __________________  
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II. CONSTRUCTION DURATION INSPECTIONS

a. Directions:

Inspection Forms will be filled out during the entire construction phase of the project.

Required Elements: 

(1) On a site map, indicate the extent of all disturbed site areas and drainage pathways. Indicate site 

areas that are expected to undergo initial disturbance or significant site work within the next 

14-day period; 

(2) Indicate on a site map all areas of the site that have undergone temporary or permanent 

stabilization;

(3) Indicate all disturbed site areas that have not undergone active site work during the previous 14-day 

period;

(4) Inspect all sediment control practices and record the approximate degree of sediment accumulation 

as a percentage of sediment storage volume (for example, 10 percent, 20 percent, 50 percent); 

(5) Inspect all erosion and sediment control practices and record all maintenance requirements such as 

verifying the integrity of barrier or diversion systems (earthen berms or silt fencing) and containment 

systems (sediment basins and sediment traps). Identify any evidence of rill or gully erosion occurring 

on slopes and any loss of stabilizing vegetation or seeding/mulching. Document any excessive 

deposition of sediment or ponding water along barrier or diversion systems. Record the depth of 

sediment within containment structures, any erosion near outlet and overflow structures, and verify the 

ability of rock filters around perforated riser pipes to pass 

water; and

(6) Immediately report to the Operator any deficiencies that are identified with the implementation of 

the SWPPP.
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CONSTRUCTION DURATION INSPECTIONS         Page 1 of ______  

SITE PLAN/SKETCH  

_________________________________________     ____________________________________ 

Inspector (print name)                                                Date of Inspection 

________________________________________       ____________________________________ 

Qualified Professional (print name)                            Qualified Professional Signature        

The above signed acknowledges that, to the best of his/her knowledge, all information provided on the 

forms is accurate and complete.
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CONSTRUCTION DURATION INSPECTIONS             Page 2 of ______  

Maintaining Water Quality 

Yes No NA

[ ]   [ ]   [ ] Is there an increase in turbidity causing a substantial visible contrast to natural conditions? 

[ ]   [ ]   [ ] Is there residue from oil and floating substances, visible oil film, or globules or grease? 

[ ]   [ ]   [ ] All disturbance is within the limits of the approved plans. 

[ ]   [ ]   [ ] Have receiving lake/bay, stream, and/or wetland been impacted by silt from project? 

Housekeeping 

1. General Site Conditions 

Yes No NA

[ ]   [ ]   [ ] Is construction site litter and debris appropriately managed? 

[ ]   [ ]   [ ] Are facilities and equipment necessary for implementation of erosion and sediment control in 

working order and/or properly maintained? 

[ ]   [ ]   [ ] Is construction impacting the adjacent property? 

[ ]   [ ]   [ ] Is dust adequately controlled? 

2. Temporary Stream Crossing 

Yes No NA

[ ]   [ ]   [ ] Maximum diameter pipes necessary to span creek without dredging are installed. 

[ ]   [ ]   [ ] Installed non-woven geotextile fabric beneath approaches. 

[ ]   [ ]   [ ] Is fill composed of  aggregate (no earth or soil)? 

[ ]   [ ]   [ ] Rock on approaches is clean enough to remove mud from vehicles & prevent sediment from 

entering stream during high flow. 

Runoff Control Practices 

1. Excavation Dewatering 

Yes No NA

[ ]   [ ]   [ ] Upstream and downstream berms (sandbags, inflatable dams, etc.) are installed per plan. 

[ ]   [ ]   [ ] Clean water from upstream pool is being pumped to the downstream pool. 

[ ]   [ ]   [ ] Sediment laden water from work area is being discharged to a silt-trapping device. 

[ ]   [ ]   [ ] Constructed upstream berm with one-foot minimum freeboard. 

2. Level Spreader 

Yes No NA

[ ]   [ ]   [ ] Installed per plan. 

[ ]   [ ]   [ ] Constructed on undisturbed soil, not on fill, receiving only clear, non-sediment laden flow. 

[ ]   [ ]   [ ] Flow sheets out of level spreader without erosion on downstream edge. 

3. Interceptor Dikes and Swales  

Yes No NA

[ ]   [ ]   [ ] Installed per plan with minimum side slopes 2H:1V or flatter. 

[ ]   [ ]   [ ] Stabilized by geotextile fabric, seed, or mulch with no erosion occurring. 

[ ]   [ ]   [ ] Sediment-laden runoff directed to sediment trapping structure 
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CONSTRUCTION DURATION INSPECTIONS             Page 3 of ______ 

Runoff Control Practices (continued) 

4. Stone Check Dam 

Yes No NA

[ ]   [ ]   [ ] Is channel stable? (flow is not eroding soil underneath or around the structure). 

[ ]   [ ]   [ ] Check is in good condition (rocks  in place and no permanent pools behind the structure).

[ ]   [ ]   [ ] Has accumulated sediment been removed?. 

5. Rock Outlet Protection 

Yes No NA

[ ]   [ ]   [ ] Installed per plan. 

[ ]   [ ]   [ ] Installed concurrently with pipe installation. 

Soil Stabilization 

1. Topsoil and Spoil Stockpiles 

Yes No NA

[ ]   [ ]   [ ] Stockpiles are stabilized with vegetation and/or mulch.

[ ]   [ ]   [ ] Sediment control is installed at the toe of the slope.

2. Revegetation 

Yes No NA 

[ ]   [ ]   [ ] Temporary seedings and mulch have been applied to idle areas. 

[ ]   [ ]   [ ] 4 inches minimum of topsoil has been applied under permanent seedings 

Sediment Control Practices 

1. Stabilized Construction Entrance 

Yes No NA

[ ]   [ ]   [ ] Stone is clean enough to effectively remove mud from vehicles. 

[ ]   [ ]   [ ] Installed per standards and specifications? 

[ ]   [ ]   [ ] Does all traffic use the stabilized entrance to enter and leave site? 

[ ]   [ ]   [ ] Is adequate drainage provided to prevent ponding at entrance? 

2. Silt Fence 

Yes No NA

[ ]   [ ]   [ ] Installed on Contour, 10 feet from toe of slope (not across conveyance channels). 

[ ]   [ ]   [ ] Joints constructed by wrapping the two ends together for continuous support. 

[ ]   [ ]   [ ] Fabric buried 6 inches minimum. 

[ ]   [ ]   [ ] Posts are stable, fabric is tight and without rips or frayed areas. 

Sediment accumulation is ___% of design capacity. 
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CONSTRUCTION DURATION INSPECTIONS             Page 4 of ______ 

Sediment Control Practices (continued) 

3. Storm Drain Inlet Protection (Use for Stone & Block; Filter Fabric; Curb; or, Excavated practices) 

Yes No NA

[ ]   [ ]   [ ] Installed concrete blocks lengthwise so open ends face outward, not upward. 

[ ]   [ ]   [ ] Placed wire screen between No. 3 crushed stone and concrete blocks. 

[ ]   [ ]   [ ] Drainage area is 1acre or less. 

[ ]   [ ]   [ ] Excavated area is 900 cubic feet.  

[ ]   [ ]   [ ] Excavated side slopes should be 2:1. 

[ ]   [ ]   [ ] 2” x 4” frame is constructed and structurally sound.  

[ ]   [ ]   [ ] Posts 3-foot maximum spacing between posts. 

[ ]   [ ]   [ ] Fabric is embedded 1 to 1.5 feet below ground and secured to frame/posts with staples at max 8-

inch spacing.  

[ ]   [ ]   [ ] Posts are stable, fabric is tight and without rips or frayed areas. 

Sediment accumulation ___% of design capacity. 

4. Temporary Sediment Trap 

Yes No NA

[ ]   [ ]   [ ] Outlet structure is constructed per the approved plan or drawing. 

[ ]   [ ]   [ ] Geotextile fabric has been placed beneath rock fill. 

Sediment accumulation is ___% of design capacity. 

5. Temporary Sediment Basin 

Yes No NA

[ ]   [ ]   [ ] Basin and outlet structure constructed per the approved plan. 

[ ]   [ ]   [ ] Basin side slopes are stabilized with seed/mulch. 

[ ]   [ ]   [ ] Drainage structure flushed and basin surface restored upon removal of sediment basin facility. 

Sediment accumulation is ___% of design capacity. 

Note: Not all erosion and sediment control practices are included in this listing. Add additional pages 

to this list as required by site specific design. 

Construction inspection checklists for post-development stormwater management practices can 

be found in Appendix F of the New York Stormwater Management Design Manual. 
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CONSTRUCTION DURATION INSPECTIONS 

b. Modifications to the SWPPP (To be completed as described below)

The Operator shall amend the SWPPP whenever: 

1. There is a significant change in design, construction, operation, or maintenance which may have a significant 

effect on the potential for the discharge of pollutants to the waters of the United States and which has not 

otherwise been addressed in the SWPPP; or 

2. The SWPPP proves to be ineffective in: 

a. Eliminating or significantly minimizing pollutants from sources identified in the SWPPP and as required 

by this permit; or 

b. Achieving the general objectives of controlling pollutants in stormwater discharges from permitted 

construction activity; and 

3. Additionally, the SWPPP shall be amended to identify any new contractor or subcontractor that will 

implement any measure of the SWPPP. 

Modification & Reason:   

______________________________________________________________________________________ 

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________ 
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III. Monthly Summary of Site Inspection Activities 

Owner/Operator Certification:

"I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in 

accordance with a system designed to assure that qualified personnel properly gathered and evaluated the information 

submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for 

gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and 

complete. I am aware that false statements made herein are punishable as a class A misdemeanor pursuant to Section 210.45 

of the Penal Law." 

_______________________________________________  ____________________________________________________ 

Signature of Permittee or Duly Authorized Representative  Name of Permittee or Duly Authorized Representative Date 

Duly authorized representatives must have written authorization, submitted to DEC, to sign any permit 
documents.

Name of Permitted Facility: Today’s Date: Reporting Month: 

Location:

Name and Telephone Number of Site Inspector:

Permit Identification #: 

Date of 

Inspection

Regular / Rainfall 

based Inspection Name of Inspector Items of Concern 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX H: REDUCED SIZE PLAN SHEETS 
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