
JMC 
March 30, 2022 

Honorable Chairman earthy and 
Members of the Planning Board 
Town of North Castle 
15 Bedford Road 
Armonk, New York 10504 

RE: JMC Project 22021 

Site Planning 

Civil Engineering 

Landscape Architecture 

Land Surveying 

Transportation Engineering 

26 Chestnut Ridge Road Initial Site Plan Submission 
26 Chestnut Ridge Road 
Town of North Castle, New York 

Response to Town's RPRC Determination 

Chairman earthy and Members of the Planning Board: 

Environmental Studies 

Entitlements 

Construction Services 

3D Visualization 

Laser Scanning 

This letter has been prepared to address comments and concerns outlined in the Town of 
North Castle's RPRC Determination Letter issued to the applicant on March 16, 2022 and 
to act as the cover letter for the applicant's initial site plan submission. 

The applicant is proposing site improvements that include the import of fill to level and 
improve the backyard, the construction of a patio area located in the backyard along with 
stormwater improvements to mitigate the approximate increase of 1,800 sf of impervious 
area caused by these improvements. The stormwater improvements will include three lawn 
inlets with sumps that will convey runoff into an underground detention system made up of 
4-Stormtech 7 40 units that will detain and release runoff slowly as to reduce peak runoff 
flows under proposed conditions as compared to existing conditions. A cut and fill analysis 
produced a net import of material of approximately 1,550 cy of material (which includes 
material already brought to the Site that is shown in red on the plans). 

In response to the RPRC Determination Letter, we are pleased to submit one (1) copy of 
the following documents: 

1. JMC Drawings 

C-000 "Cover Sheet" 
C-100 "Existing Conditions Map" 
C-200 "Site Plan" 
C-900 "Construction Details" 
C-901 "Construction Details" 

2. JMC Stormwater Report, dated 02/18/2022. 

Rev #/Date 

03/28/2022 
03/28/2022 
03/28/2022 
03/28/2022 
03/28/2022 

JMC Planning Engineering Landscape Architecture & Land Surveying, PLLC I JMC Site Development Consultants, LLC 

120 BEDFORD ROAD I ARMONK, NY 10504 I 914.273.5225 I MAIL@JMCPLLC.COM I JMCPLLC.COM 



3. Town of North Castle Preliminary Site Plan Completeness Review Form, signed and 
dated 03/29/2022. 

4. NYSDEC Short Form EAF, signed and dated 3/29/2022. 

5. Soil Manifest from Phoenix Environmental Laboratories, dated June 23, 2021 . 

6. Town of North Castle RPRC Letter of Determination, dated March 16, 2022. 

7. Architectural Renderings. 

8. Check #1208 for $200 for the Site Plan Initial Submission Fee. 

9. Town of North Castle Application for Site Development Plan Approval, signed and 
dated 3/29/2022. 

To assist in your review of the revised documents, we are pleased to provide the following, 
which briefly restates the violations from the above referenced correspondence, followed by 
our responses: 

Comment No. 1 

The site plan should indicate whether any Town-regulated trees were removed from the 
site. If so, the site plan should be revised to depict the number and location of trees 
removed. 

Response No. 1 
Three town regulated trees (DBH equal to or greater than 8 inches) were previously 
removed and the approximate location and sizes are shown on the site plans. These trees 
are shown to be removed on the site plans. 

Comment No. 2 

The applicant should explain the need for the proposed fill on the property. It appears that 
the site had a reasonably usable front and rear yard. 

Response No. 2 

Fill was brought in to improve both the slope of the backyard and the condition of the back 
yard. The average existing slope of the backyard was about 12% while the new slope is 
about 5%. There were several areas in the backyard with exposed rock that are now 
covered up by the fill, creating a much safer play area for the two young children (3 and 5 
years old). 

Comment No. 3 



The rear yard fill pad is several feet high and is visible from the adjacent property. The 
Planning Board should give consideration to whether the fill should be fully removed, 
partially removed or whether a wall should be constructed to retain the fill and provide a 
more aesthetic condition. Additionally, a screening plan should be prepared. 

Response No. 3 

Ten Green Giant Arborvitae's are now shown on the site plans to be planted at the toe of 
the fill slope. The top of fill area will be stabilized once seeded and grass begins to grow 
and soil stabilization matting can be installed around the sloped portion of the fill area. It 
should be noted that the applicant has a very good relationship with the neighbor and they 
haven't expressed concern about the project thus far. 

Comment No. 4 

The Applicant will need to obtain a fill permit from the Building Department. 

Response No. 4 

The applicant will file for a fill permit prior to filing for a Building Permit. 

Comment No. 5 

It appears the site was previously disturbed by filling. The applicant should provide a chain 
of custody of the imported fill and copies of all testing of the material previously imported. 

Response No. 5 

A soil manifest provided by Phoenix Environmental Laboratories, Inc., dated June 23, 2021, 
has been included with this submission package. 

Comment No. 6 

The applicant shall include a note on the plans stating: ''All imported soil shall comply with 
Federal, State or Local regulations. " 

Response No. 6 

Note #15 has been added to JMC Drawing C-200. See soil manifest provided by Phoenix 
Environmental Laboratories, Inc., dated June 23, 2021, that has been included with this 
submission package. 

Comment No. 7 

The plans shall include a note indicating the source of the survey and topographic data, 
including the referenced datum, utilized for the development of the plan. 

Response No. 7 



Note #1 on all site plans has been updated to state that: EXISTING CONDITIONS 
DEPICTED ON THIS PLAN HAVE BEEN TAKEN FROM THE SURVEY TITLED "PLAN OF 
SEWAGE SYSTEM AS BUil T FOR T.S.I. DEVELOPMENT CORP.", DATED JUNE 3, 
1981 AND SUPPLEMENTED BY WESTCHESTER GIS INFORMATION. ALL 
TOPOGRAPHIC INFORMATION HAS BEEN TAKEN FROM WESTCHESTER COUNTY 
GIS INFORMATION. 

Comment No. 8 

The plan shall include dimensions, as appropriate, for the proposed patio area and 
setbacks for the existing septic system. 

Response No. 8 

Dimensions have been added to the site plans for the distance of the existing septic fields 
to the property line, the distance of the septic fields to the proposed patio area and general 
dimensions of the proposed patio. 

Comment No. 9 

Provide construction details for all proposed improvements, including, but not limited to, 
drainage, patio and walkways. 

Response No. 9 

All construction details have now been provided and Drawing C-901 has been added to 
include all details. 

Comment No. 10 

The plan shall demonstrate that all required separation distances to the existing septic 
system and drilled well have been maintained. 
Response No. 10 

The existing septic absorption fields are located 7 4' from the underground detention 
system. The "Westchester County Health Department Rules & Regulations for the Design 
and Construction of Residential Subsurface Sewage Treatment Systems and Drilled Wells 
in Westchester County, New York", dated January 1, 2002, identifies the distance from 
absorption fields to "piped drainage" is 25 feet. The existing drilled well is located 18' from 
the underground detention system. The "Westchester County Health Department Rules & 
Regulations for the Design and Construction of Residential Subsurface Sewage Treatment 
Systems and Drilled Wells in Westchester County, New York", dated January 1, 2002, does 
not specifically identify the distance from a well to "piped drainage" but it does identify the 
separation to pool, which is 10 feet. 



The required separation from a drilled well to absorption fields is 100' if the absorption 
fields are down gradient from the drilled well. The separation is 101. 77' and that will been 
maintained through construction. 

Comment No. 11 

The applicant shall perform deep and percolation soil testing in the vicinity of the proposed 
mitigation system to be witnessed by the Town Engineer. The test locations and results 
shall be shown on the plan. Contact this office to schedule the testing. 

Response No. 11 

The underground stormwater mitigation system has been designed as a detention system 
with no infiltration. A liner will be installed to ensure the system remains impermeable. 
Water will be detained in the system and released slowly as to reduce peak runoff rates 
from existing conditions (pre fill import) to proposed conditions (post improvements). 

Comment No. 12 

Provide stormwater mitigation and design calculations for the runoff generated by the net 
increase in impervious surface for the 25-year, 24-hour design storm event. 

Response No. 12 

As to ensure a conservative design, the stormwater mitigation system was designed to 
mitigate the 1 DO-year, 24-hour design storm event. 

Comment No. 13 

Pre-treatment and an emergency overflow control must be provided for the infiltration 
system. Provide sizing calculations and outlet protection details. 

Response No. 13 

The proposed lawn inlets will be designed with 18" sumps to collect sediment and act as 
pre-treatment for the runoff from the proposed impervious areas. The outlet control 
structure (Ll-2 (OCS)) will be designed with a grate, if the system were to backup and 
overflow, all water will bubble out of the top of the outlet control structure and will be 
conveyed through the swale created by the proposed grading to the back portion of the 
property and away from the adjacent property. 

Comment No. 14 

Provide rims, inverts, size and material for all drainage facilities. Provide details. 

Response No. 14 

All rim, invert, size and material information has been included on the site plans. 



Comment No. 15 

The plan shall illustrate all trees 8 inches dbh or greater located within and 10 feet beyond 
the proposed limit of disturbance. Indicate trees to be removed and/or protected. 

Response No. 15 

As mentioned above, three town regulated trees (DBH equal to or greater than 8 inches) 
were previously removed and the approximate location and sizes are shown on the site 
plans. These trees are shown to be removed on the site plans. No other trees will have to 
be removed to accommodate the remainder of the proposed site improvements. Pictures 
have been provided with this submission package depicting that. 

We trust that the above, along with the enclosed documents and drawings, address 
comments and concerns received by the applicant from the Town of North Castle on March 
16th , 2022, in the RPRC Determination Letter. We look forward to your continued review 
throughout the Site Plan approval process and discussing this matter with you further. 
Should you have any questions or require additional information regarding the information 
provided above, please do not hesitate to contact our office at 914-273-5225. 

Sincerely, 

' ·ngµi?dscape Architecture & Land Surveying, PLLC 

~ -1/ 

Rick Bo ander, PE 
Project Manager 

p:\2022\22021\admin\ltcomment response 03-30-2022 (rprc).docx 



PRELIMINARY SITE PLAN COMPLETENESS REVIEW FORM 
Page 2 

09. Location of any outdoor storage 

010. Location of all existing and proposed site improvements, including drains, culverts, 
retaining walls and fences 

011. Description of method of water supply and sewage disposal and location of such facilities 

012. Location, design and size of all signs 

013. Location and design of lighting, power and communication facilities 

014. In an industrial district, specific uses proposed, number of employees for which buildings 
are designed, type of power to be used for any manufacturing process, type of wastes or 
by-products to be produced by any manufacturing process and proposed method of 
disposal of such wastes or by-products 

015. In a multifamily district, floor plans of each dwelling unit shall be shown, and elevations 
and cross sections also may be required 

016. The name and address of the applicant, property owner(s) if other than the applicant and 
of the planner, engineer, architect, surveyor and/or other professionals engaged to work . 

017. Submission of a Zoning Conformance Table depicting the plan's compliance with the 
minimum requirements of the Zoning District 

018. If a tree removal permit is being sought, submission of a plan depicting the location and 
graphical removal status of all Town-regulated trees within the proposed area of 
disturbance. In addition, the tree plan shall be accompanied by a tree inventory includes 
a unique ID number, the species, size, health condition and removal status of each tree. 

019. If a wetlands permit is being sought, identification of the wetland and the 100-foot wetland 
buffer. 

More information about the items required herein can be obtained from the North Castle 
Planning Department. A copy of the Town Code can be obtained from Town Clerk or on the 
North Castle homepage: http://www.northcastleny.com 

On this date, all items necessary for a technical review of the proposed site plan 
have been submitted and constitute a COMPLETE APPLICATION. 



Short Environmental Assessment Form 
Part 1 - Project Information 

[nstructions for Completing 

Part 1 - Project Information. The applicant or project sponsor is responsible for the completion of Part 1. Responses 
become part of the application for approval or funding, are subject to public review, and may be subject to further verification. 
Complete Part 1 based on information currently available. If additional research or investigation would be needed to fully 
respond to any item, please answer as thoroughly as possible based on current information. 

Complete all items in Part 1. You may also provide any additional information which you believe will be needed by or useful 
to the lead agency; attach additional pages as necessary to supplement any item. 

Part 1 - Project and Sponsor Information 

Name of Action or Project: 

Proposed Site Improvements 

Project Location (describe, and attach a location map): 

26 Chestnut Ridge Road, Armonk, New York 10504 

Brief Description of Proposed Action: 

The applicant is proposing to construct a patio area in his backyard and also bring in fill to level out the backyard. The fill area will be screened 
by plantings and the increase in impervious area will be mitigated by an underground stormwater detention system. 

Name of Applicant or Sponsor: Telephone: 646-294-7258 

Anthony Marino E-Mail: amarino40@gmail.com 

Address: 
26 Chestnut Ridge Road 

City/PO: I State: I Zip Code: 
Armonk New York 10504 

1. Does the proposed action only involve the legislative adoption of a plan, local law, ordinance, NO YES 
administrative rule, or regulation? 

□ If Yes, attach a narrative description of the intent of the proposed action and the environmental resources that [Z] 
may be affected in the municipality and proceed to Part 2. Ifno, continue to question 2. 

2. Does the proposed action require a permit, approval or funding from any other governmental Agency? NO YES 
If Yes, list agency(s) name and permit or approval: 

[Z] □ 
3.a. Total acreage of the site of the proposed action? 1.704 acres 

b. Total acreage to be physically disturbed? 0.4 acres 
c. Total acreage (project site and any contiguous properties) owned 

or controlled by the applicant or project sponsor? 1.704 acres 

4. Check all land uses that occur on, adjoining and near the proposed action. 
□Urban □Rural (non-agriculture) D Industrial D Commercial IZ!Residential (suburban) 

□Forest □Agriculture □ Aquatic □Other (specify): 

□Parkland 

Page 1 of 3 



5. Is the proposed action, NO YES NIA 
a. A permitted use under the zoning regulations? 

□ 0 □ 
b. Consistent with the adopted comprehensive plan? □ [Z] □ 

6. Is the proposed action consistent with the predominant character of the existing built or natural NO YES 
landscape? □ [Z] 

7. Is the site of the proposed action located in, or does it adjoin, a state listed Critical Environmental Area? NO YES 
If Yes, identify: [Z] □ 
8. a. Will the proposed action result in a substantial increase in traffic above present levels? NO YES 

[Z] □ b. Are public transportation service(s) available at or near the site of the proposed action? [Z] □ 
c. Are any pedestrian accommodations or bicycle routes available on or near site of the proposed action? 0 □ 9. Does the proposed action meet or exceed the state energy code requirements? NO YES 

If the proposed action will exceed requirements, describe design features and technologies: 

□ [Z] 

10. Will the proposed action connect to an existing public/private water supply? NO YES 

If No, describe method for providing potable water: [Z] □ 
11 . Will the proposed action connect to existing wastewater utilities? NO YES 

If No, describe method for providing wastewater treatment: 0 □ 
12. a. Does the site contain a structure that is listed on either the State or National Register of Historic NO YES 

Places? 0 □ b. Is the proposed action located in an archeological sensitive area? 
[Z] □ 

13. a. Does any portion of the site of the proposed action, or lands adjoining the proposed action, contain NO YES 
wetlands or other waterbodies regulated by a federal, state or local agency? [Z] □ 

b. Would the proposed action physically alter, or encroach into, any existing wetland or waterbody? [Z] □ If Yes, identify the wetland or waterbody and extent of alterations in square feet or acres: 

14. Identify the typical habitat types that occur on, or are likely to be found on the project site. Check all that apply: 
D Shoreline □Forest D Agricultural/grasslands Ill Early mid-successional 

D Wetland □Urban Ill Suburban 

15. Does the site of the proposed action contain any species of animal, or associated habitats, listed NO YES 

by the State or Federal government as threatened or endangered? [Z] □ 
16. Is the project site located in the 100 year flood plain? NO YES 

l✓I I I 
17. Will the proposed action create storm water discharge, either from point or non-point sources? NO YES 
If Yes, 

a. Will storm water discharges flow to adjacent properties? [l]NO □YES □ [Z] 
b. Will stonn water discharges be directed to established conveyance systems (runoff and storm drains)? 

If Yes, briefly describe: ONO [l]YES 
&:iccrnwa!ec ruocfC wil l be captured b~ law□ ialels a□d directed i□ lo ao uodergmu□d deleolioo s~slern wbece it will be detained 
and released slowl}' to reduce peak runoff rat.es from existing conditions lo proposed conditions. 

Page 2 of 3 



18. Does the proposed action include construction or other activities that result in the impoundment of NO YES 
water or other liquids ( e.g. retention pond, waste lagoon, dam)? 

If Yes, explain purpose and size: 

0 □ 
19. Has the site of the proposed action or an adjoining property been the location of an active or closed NO YES 

solid waste management facility? 
If Yes, describe: 0 □ 
20. Has the site of the proposed action or an adjoining property been the subject ofremediation (ongoing or NO YES 

completed) for hazardous waste? 
If Yes, describe: 0 □ 
I AFFIRM THAT THE INFORMATION PROVIDED ABOVE IS TRUE AND ACCURATE TO THE BEST OF MY 
KNOWLEDGE ~ 
Applicant/sponsor name: ~r), er, PE - 4, , PLL~ Date: 3/29/2022 

Signature: 17 A/ /----
I I / /I/ / _,,, 
v✓ r -

PRINT FORM Page 3 of 3 



BUILDING PERMIT DRAWINGS

PROPOSED SITE IMPROVEMENTS
TAX MAP SECTION 94.04 | BLOCK 1 | LOT 39

WESTCHESTER COUNTY
26 CHESTNUT RIDGE ROAD

TOWN OF NORTH CASTLE, NEW YORK 10504
Applicant/Owner:
ANTHONY MARINO
26 CHESTNUT RIDGE ROAD
ARMONK, NEW YORK 10504
(646) 294-7258

Civil Engineer:
120 BEDFORD ROAD
ARMONK, NEW YORK 10504
(914) 273-5225

SITE AERIAL MAP
SCALE: 1" = 100'

ZONING / VICINITY MAP
SCALE: 1" = 500'

SOURCE: TOWN OF NORTH
CASTLE ZONING MAP
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No. Revision Date

Previous Editions Obsolete

By

Drawing No:

Project No:

Date:

Scale:

Drawn: Approved:

SUBSURFACE UTILITY LOCATIONS ARE BASED ON
A COMPILATION OF FIELD EVIDENCE, AVAILABLE
RECORD PLANS AND/OR UTILITY MARK-OUTS.
THE LOCATION OR COMPLETENESS OF
UNDERGROUND INFORMATION CANNOT BE
GUARANTEED.  VERIFY THE ACTUAL LOCATION
OF ALL UTILITIES PRIOR TO EXCAVATION
OR CONSTRUCTION.

JMC Drawing List:
C-000 COVER SHEET
C-100 EXISTING CONDITIONS MAP
C-200 SITE PLAN
C-900 CONSTRUCTION DETAILS
C-901 CONSTRUCTION DETAILS

ANY ALTERATION OF PLANS,
SPECIFICATIONS, PLATS AND
REPORTS BEARING THE SEAL

OF A LICENSED PROFESSIONAL
ENGINEER OR LICENSED LAND
SURVEYOR IS A VIOLATION OF

SECTION 7209 OF THE NEW
YORK STATE EDUCATION LAW,
EXCEPT AS PROVIDED FOR BY
SECTION 7209, SUBSECTION 2.
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No. Revision Date

Previous Editions Obsolete
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Drawing No:

Project No:

Date:

Scale:

Drawn: Approved:

ANY ALTERATION OF PLANS,
SPECIFICATIONS, PLATS AND
REPORTS BEARING THE SEAL

OF A LICENSED PROFESSIONAL
ENGINEER OR LICENSED LAND
SURVEYOR IS A VIOLATION OF

SECTION 7209 OF THE NEW
YORK STATE EDUCATION LAW,
EXCEPT AS PROVIDED FOR BY
SECTION 7209, SUBSECTION 2.
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I 28 CHESTNUT 

RIDGE ROAD 
94.04-1-38 

AWROXiMATE 
LOCAPON Of 

EX!ST,WC 1,250 
CALL ON 

SEPPC TANK 

£)(!STING 15· 
LANDSCAPE BUFFER 

',-., \ 
\ INV. 663.25 

\ 

l~V. 662.50 
3 LF.\ 6" HOPE 

, 0 D.00% 
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Ll-3 

26 CHESTNUT 
RIDGE ROAD 
94.04-1-39 
1.104 ACRES 

TOP 670.50 
INV. 663.50 (6") 
INV. 663.50 (6") 

I 

13. All SEEDED AREAS SHALL BE FERTILIZED. RESEEDED, AND MULCHED AS 
NECESSARY TO MAINTAIN VIGOROU S, DENSE VEGETATIVE COVER. 

14. TEMPORARY SEED MIXTURES SHALL NOT BE PLACED ON AREAS WHERE FINAL 
GRADE HAS BEEN ESTABLISHED AND TOPSOIL HAS BEEN PLACED UNLESS 
OTHER'MSE DIRECTED BY THE PROJECT LANDSCAPE ARCHITECT. 

15. All IMPORTED SOIL SHALL COMPLY 'MTH FEDERAL, STATE OR LOCAL 
REGULATIONS. 

16. All EXPOSED SLOPES AND GRADEDIDISTUR!lED AREAS, THAT 'Mll NOT BE 
FURTHER DISTURBED 'MTHIN 14 CALENDAR DAYS (7 DAYS FOR CONSTRUCTION 
SITES THAT EITHER DIRECTLY DISCHARGE TO ONE OF THE 303(D) SEGMENTS 
LISTED IN APPENDIX E OF THE GENERAL PERMIT OR ARE LOCATED 'MTHIN ONE 
OF THE WATERSHEDS LISTED IN APPENDIX C OF THE GENERAL PERMIT). SHALL 
BE TEMPORARILY SEEDED 'MTHIN 24 HOURS OF DISTURBANCE. IN ACCORDANCE 
'MTH THE NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
(NYSDEC) "EROSION AND SEDIMENT CONTROL GUIDELINES" AND THE ANSI 
AJOO "BEST MANAGEMENT PRACTICES FOR TREE AND SHRUB PLANTING, 
TRANSPLANTING, MAINTENANCE AND CARE," PREPARED BY THE INTERNATIONAL 
SOCIETY OF ARBORICUL TURE (ISA), LA TEST EDITIONS. AS FOLLOWS: 

A. SEED MIXTURE AND RATE OF APPLICATION: 

A.1 . IN SPRING. SUMMER OR EARLY FALL, SEED THE AREA WITH RYEGRASS 
(ANNUAL OR PERENNIAL) AT 30 POUNDS PER ACRES (APPROXIMATELY 
0.7 POUNDS/1000 SQUARE FEET OR USE 1 POUND/1000 SQUARE FEET) . 

A.2. IN LATE FALL OR EARLY 'MNTER, SEED THE AREA 'MTH CERTIFIED 
'AROOSTOOK' 'MNTER RYE (CEREAL RYE) AT 100 POUNDS PER ACRE (2.5 
POUNDS/1000 SQUARE FEET). 

A.3. APPLICATION SHALL BE UNIFORM BY MECHANICAL OR HYOROSEED 
METHODS. 
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EXISTING PROPERTY LINE 

ADJACENT PROPERTY LINE 

EXISTING BUILDING LINE 

EXISTING PAVEMENT EDGE 

EXISTING CONTOUR 

EXISTING INDEX CONTOUR 

EXISllNG STONE WALL 

EXISllNG SOIL DIVIDE AND DESIGN A llON 

PR<POSED FINISHED GRADE 

PRIOR GRADING DONE 
IMTHOUT BUILDING PERMIT 

PROPOSED TYPE LI DRAIN LAl\l'I INLET 

PROPOSED STORM DRAIN LINE & SIZE 

PROPOSED ENO SECTION 

PROPOSED LIMIT OF DISTURBANCE 

PROPOSED STABILIZED CONSTRUCTION 
ENTRANCE 

PROPOSED SILT FENCE 

PROPOSED INLET PROTECTION 

PROPOSED PATIO AREA 

1. EXISTING CONDITIONS DEPICTED ON THIS PLAN HAVE BEEN TAKEN FROM THE 
SURVEY TITLED 'RAN OF SEWAGE SYSTEM AS BUILT FOR T.S.I. DEVELOPMENT 
CORP.", DATED JUNE 3, 1981 ANO SUPPLEMENTED BY WESTCHESTER GIS 
INFORMATION. ALL TOPOGRAPHIC INFORMATION HAS BEEN TAKEN FROM 
WESTCHESTER COUNTY GIS INFORMATION. 

2. ALL STORMWATER MANAGEMENT PRACTICES SHALL REMAIN UNDISTURBED AND 
BE PROTECTED FROM HEAVY MACHINERY TRAFFIC DURING CONSTRUCTION. 
HOWEVER DURING CONSTRUCTION OF THE PRACTICE THE CONTRACTOR SHALL 
MINIMIZE AND AVOID HEAVY MACHINERY TRAFFIC TO THE MAXIMUM EXTENT 
PRACTICABLE. THERE SHALL BE NO STORAGE OF MATERIALS 'MTHIN AREAS TO 
BE USED FOR STORM WATER MANAGEMENT PRACTICES. THE CONTRACTOR SHALL 
INSTALL CONSTRUCTION FENCE AROUND THE PRACTICE TO DISCOURAGE VEHICLE 
TRAFFIC. 

3. ALL FILLS SHALL BE COMPACTED TO PROVIDE STABILITY OF MATERIAL AND TO 
PREVENT SETTLEMENT. 

4. EXCAVATIONS AND FILLS SHALL NOT ENDANGER ADJOINING PROPERTIES, NOR 
DIVERT WATER ONTO THE PROPERTY OF OTHERS AT ANY TIME DURING THE 
COURSE OF CONSTRUCTION. 

5. CONTR ACTOR SHALL REFER TO EROSIOO AND SEDIMENT CONTROL PLAN FOR 
FURTHER DIRECTION REGARDING SITE STABILIZATION THROUGHOUT THE COURSE 
OF CONSTRUCTION. 

6. UNLESS OTHER'MSE SPECIFIED, PIPE FOR STORM DRAINS SHALL BE HIGH 
DENSITY POLYETHYLENE PIPE (HOPE) WITH A SMOOTH INTERIOR AND ANNULAR 
EXTERIOR CORRUGATIONS IN ACCORDANCE 'MTH ASTM F-2648. JOINTS SHALL 
BE WATERTIGHT IN ACCORDANCE 'MTH ASTM D-3212. 

7. PRIOR TO BEGINNING ANY CLEARING, GRUBBING OR EXCAVATION. ALL ERo:,oN 
AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED IN ACCORDANCE WITH 
All THE PLANS AND SPECIFICATIONS. ERO~ON AND SEDIMENT CONTROL 
MEASURES SHALL BE MAINTAINED UNTIL THE SITE IS STABILIZED. FINAL 
STABILIZATION OF LANDSCAPED AREAS SHALL BE IN ACCORDANCE 'MTH THE 
LANDSCAPE PLAN. 

8. THE CONTRACTOR SHALL INSPECT ANO MAINTAIN ON- SITE EROSION AND 
SEDIMENT CONTROL MEASURES ON A DAILY BASIS. ALL COLLECTED SEDIMENT 
'MTHIN SEDIMENT BARRIERS SHALL BE REMOVED PERIODICALLY AS REQUIRED TO 
MAINTAIN THE FUNCTION OF TH E SEDIMENT BARRIERS. ALL SEDIMENT 
COLLECTED SHALL BE RESPREAD ON-SITE \\1THIN STABILIZED AREAS AS 
DIRECTED BY THE OWNERS REPRESENTATIVE. 

9. THE COOTRACTOR SHALL INSPECT DOWNSTREAM CONDITIONS FOR EVIDENCE OF 
SEDIMENTATION ON A WEEKLY BASIS. AFTER EACH RAINSTORM, AND AS MAY 
BE REQUIRED OR DIRECTED BY ALL APPLICABLE APPROVALS AND PERMITS. THE 
CON:TRACTOR SHALL IMMEDIATELY PROVIDE A WRITTEN REPORT ON FINDINGS OF 
SEDIMENT IN DOWNSTREAM AREAS TO ALL AUTHORITIES HAVING JURISDICTION 
AND MAKE REPAIRS AS REQUIRED OR DIRECTED. 

10. ADDITIOOAL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED 
BY THE CONTRACTOR AS REQUIRED/WARRANTED BY FIELD CONDITIONS AND AS 
DIRECTED BY THE OWNERS REPRESENTATIVE, JMC. AND/OR ANY AUTHORITY 
HAVING JURISDICTION. 

11. STOCKPILING OF CONSTRUCTION MATERIAL SHALL BE PLACED ON-SITE IN THE 
AREA DESIGNATED ON THIS PLAN OR AS APPROVED BY THE O'MNERS 
REPRESENTATIVE. STOCKPILED EXCAVATED MATERIAL SHALL HAVE TWO ROWS 
OF SILT FENCE LOCATED AROUND ITS PERIMETER. ALL STOCKPILED MATERIAL 
SHALL BE MAINTAINED IN AN ORDERLY MANNER SO AS NOT TO IMPEDE ON 
PEDESTRIAN AND/OR VEHICULAR TRAFFlC CIRCULATION ROUTES. 

12. DUSJ SHALL BE CONTROLLED BY SPRINKLING OR OTHER APPROVED METHODS 
AS NECESSARY, OR AS DIRECTED BY THE OWNERS REPRESENTATIVE. 
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MATERIAL LOCATION DESCRIPTION COMPACTION/DENSITY REQUIREMENTAASHTO M43
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Environmental Laboratories. Inc. 

Wednesday, June 23, 2021 

Attn: Mr. Scott Taylor 
Taylord Environment, Inc. 
PO BOX 613 
Wingdale, NY 12594 

Project ID: THALLE INDUSTRIES 
SDG ID: GCl53583 
Sample ID#s: Cl53583 - Cl53584 

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated. 

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory. This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included. 

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 
in the sample comments. 

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original. 

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200. The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent. 

Sincerely yours, 

Laboratory Director 

NELAC - #NY11301 
CT Lab Registration #PH-0618 
MA Lab Registration #M-CT007 
ME Lab Registration #CT-007 
NH Lab Registration #213693-A,B 

NJ Lab Registration #CT-003 
NY Lab Registration #11301 
PA Lab Registration #68-03530 
RI Lab Registration #63 
UT Lab Registration #CT00007 
VT Lab Registration #VT11301 

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040 
Telephone (860) 645-1102 Fax (860) 645-0823 
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Environmental Laboratories, Inc. 
587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 

SDG Comments 
June 23, 2021 

Tel. (860) 645-1102 Fax (860) 645-0823 

NY# 11301 

SDG 1.D.: GCl53583 

Please be advised that the NY 375 soil criteria for chromium are based on hexavalent chromium and 
trivalent chromium. 

6 NYCRR Part 360.13(f) 
Benzo(a) pyrene Equivalent = 1 x cone. Benzo(a)pyrene + 0.1 x [cone. Benz(a)anthracene + cone. 
Benzo(b)fluoranthene + cone. Benzo(k)fluoranthene + cone. Dibenz(a,h)anthracene + cone. lndeno(1 ,2,3-
c,d)pyrene] + 0.01 x cone. Chrysene. (All concentrations in mg/kg or ppm, dry weight.) 

Per NY DEC, the Benzo(a)pyrene (BAP) Equivalent uses the RL numeric value for any ND result. 

Page 2 of 23 



Environmental Laboratories, Inc. 
587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 

Tel. (860) 645-1102 Fax (860) 645-0823 

Sample Id Cross Reference 
June 23, 2021 

Project ID: THALLE INDUSTRIES 

Client Id 
FILL STOCKPILE voe GRAB 

• FILL STOCKPILE FIVE POINT COMPOSITE 

Lab Id 
Cl53583 
Cl53584 

SDG I.D.: GCl53583 

Matrix 
SOIL 
SOIL 
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Analysis Report 
June 23, 2021 

Samgle Information 

Matrix: SOIL 

Location Code: TAYLORD 

Rush Request: Standard 

P.O.#: 

PHOENL 
Environmental Laboratories, Inc. 

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 
Tel. (860) 645-1102 Fax (860) 645-0823 

FOR: Attn: Mr. Scott Taylor 
Taylord Environment, Inc. 
PO BOX 613 
Wingdale, NY 12594 

Custody Information Date 

Collected by: 06/10/21 
Received by: CP 06/11/21 

Analyzed by: see "By" below 

Time 

17:17 

Laboratory Data SDG ID: GCl53583 

Phoenix ID: Cl53583 

Project ID: THALLE INDUSTRIES 

Client ID: FILL STOCKPILE voe GRAB 

RL/ 
Parameter Result PQL Units Dilution Date/Time By Reference 

Field Extraction Completed 06/10/21 SW5035A 

Volatiles 
1, 1, 1,2-Tetrachloroethane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1, 1, 1-Trichloroethane ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

1, 1,2,2-Tetrachloroethane ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

1, 1,2-Trichloroethane ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

1, 1-Dichloroethane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1, 1-Dichloroethene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1, 1-Dichloropropene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

1,2,3-Trichlorobenzene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1,2,3-Trichloropropane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1,2,4-Trichlorobenzene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1,2,4-Trimethylbenzene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1,2-Dibromo-3-chloropropane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1,2-Dibromoethane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1,2-Dichlorobenzene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1,2-Dichloroethane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1,2-Dichloropropane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1,3,5-Trimethylbenzene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

1,3-Dichlorobenzene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1,3-Dichloropropane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

1,4-Dichlorobenzene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

2,2-Dichloropropane ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

2-Chlorotoluene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

2-Hexanone ND 22 ug/Kg 06/16/21 JLI SW8260C 

2-lsopropyltoluene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

Ver1 
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Project ID: THALLE INDUSTRIES Phoenix I.D.: Cl53583 
Client ID: FILL STOCKPILE VOC GRAB 

RU 
Parameter Result PQL Units Dilution Date/Time By Reference 

4-Chlorotoluene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

4-Methyl-2-pentanone ND 22 ug/Kg 06/16/21 JLI SW8260C 

Acetone ND 22 ug/Kg 06/16/21 JLI SW8260C 

Acrylonitrile ND 8.9 ug/Kg 06/16/21 JLI SW8260C 

Benzene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

Bromobenzene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Bromochloromethane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Bromodichloromethane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Bromoform ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

Bromomethane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Carbon Disulfide ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Carbon tetrachloride ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Chlorobenzene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Chloroethane ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

Chloroform ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Chloromethane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

cis-1,2-Dichloroethene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

cis-1,3-Dichloropropene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

Dibromochloromethane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Dibromomethane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Dichlorodifluoromethane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Ethyl benzene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Hexachlorobutadiene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

lsopropylbenzene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

m&p-Xylene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Methyl Ethyl Ketone ND 22 ug/Kg 1 06/16/21 JLI SW8260C 

Methyl t-butyl ether (MTBE) ND 8.9 ug/Kg 1 06/16/21 JLI SW8260C 

Methylene chloride ND 8.9 ug/Kg 1 06/16/21 JLI SW8260C 

Naphthalene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

n-Butylbenzene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

n-Propylbenzene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

o-Xylene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

p-lsopropyltoluene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

sec-Butyl benzene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Styrene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

tert-Butylbenzene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

T etrachloroethene 7.5 4.5 ug/Kg 06/16/21 JLI SW8260C 

Tetrahydrofuran (THF) ND 8.9 ug/Kg 06/16/21 JLI SW8260C 

Toluene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

Total Xylenes ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

trans-1,2-Dichloroethene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

trans-1,3-Dichtoropropene ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

trans-1,4-dichloro-2-butene ND 8.9 ug/Kg 06/16/21 JLI SW8260C 

Trichloroethene ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

Trichlorofluoromethane ND 4.5 ug/Kg 1 06/16/21 JLI SW8260C 

Trichlorotrifluoroethane ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

Vinyl chloride ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

QA/QC Surrogates 
% 1,2-dichlorobenzene-d4 85 % 06/16/21 JLI 70-130 % 

Ver 1 
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Project ID: THALLE INDUSTRIES Phoenix 1.0.: Cl53583 
Client ID: FILL STOCKPILE voe GRAB 

RL/ 
Parameter Result PQL Units Dilution Date/Time By Reference 

% Bromofluorobenzene 77 % 06/16/21 JLI 70-130 % 

% Dibromofluoromethane 87 % 06/16/21 JLI 70 -130 % 

% Toluene-dB 81 % 06/16/21 JLI 70-130 % 

1i4-dioxane 
1,4-dioxane ND 67 ug/kg 1 06/16/21 JLI SW8260C 

QA/QC Surrogates 
% 1,2-dichlorobenzene-d4 85 % 06/16/21 JLI 70-130 % 

% Bromofluorobenzene 77 % 1 06/16/21 JLI 70-130 % 

% Dibromofluoromethane 87 % 06/16/21 JLI 70-130 % 

% Toluene-dB 81 % 06/16/21 JLI 70-130 % 

Volatiles 
1, 1, 1,2-Tetrachloroethane ND 18 ug/Kg 06/16/21 JLI SW8260C 

Acrolein ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

Acrylonitrile ND 18 ug/Kg 06/16/21 JLI SW8260C 

Tert-butyl alcohol ND 89 ug/Kg 06/16/21 JLI SW8260C 

Methylacetate ND 4.5 ug/Kg 06/16/21 JLI SW8260C 

1 = This parameter is not certified by the primary accrediting authority (NY NELAC) for this matrix. NY NELAC does not offer certification for all 
parameters at this time. 

RUPQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOO, Limit of Quantitation) ND=Not Detected at RUPQL 
BRL=Below Reporting Level L=Biased Low 
QA/QC Surrogates: Surrogates are compounds (preceeded with a%) added by the lab to determine analysis efficiency. Surrogate 
results(%) listed in the report are not "detected" compounds. 

Comments: 

Results are reported on an "as received" basis, and are not corrected for dry weight. 

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments . 

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200. 
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent. 

P(;j~ Ub~~to, 
June 23, 2021 

Reviewed and Released by: Phyllis Shiller, Laboratory Director 

Ver 1 
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Analysis Report 
June 23, 2021 

Sample Information 

Matrix: 

Location Code: 

Rush Request: 

P.O.#: 

SOIL 

TAYLORD 

Standard 

PHOENIXG 
Environmental Laboratories, Inc. 

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 
Tel. (860) 645-1102 Fax (860) 645-0823 

FOR: Attn: Mr. Scott Taylor 
Taylord Environment, Inc. 
PO BOX 613 
Wingdale, NY 12594 

Custody Information 

Collected by: 

Received by: CP 

Analyzed by: see "By" below 

Laboratory Data 

Date 

06/10/21 

Time 

06/11/21 17:17 

SDG ID: GCl53583 

Phoenix ID: Cl53584 

Project ID: THALLE INDUSTRIES 

Client ID: FILL STOCKPILE FIVE POINT COMPOSITE 

RL/ LODI 
Parameter Result PQL MDL Units 

Silver < 0.36 0.36 mg/Kg 

Arsenic 2.38 0.71 mg/Kg 

Barium 87.0 0.36 mg/Kg 

Beryllium < 0.29 0.29 mg/Kg 

Cadmium 0.73 0.36 mg/Kg 

Chromium 24.6 0.36 mg/Kg 

Copper 27.4 0.7 mg/kg 

Mercury 0.06 0.03 mg/Kg 

Manganese 338 3.6 mg/Kg 

Nickel 16.1 0.36 mg/Kg 

Lead 23.3 0.36 mg/Kg 

Selenium < 1.4 1.4 mg/Kg 

Trivalent Chromium 24.6 0.36 mg/kg 

Zinc 72.9 0.7 mg/Kg 

Percent Solid 91 % 

Chromium, Hex. (SW3060 digestion) < 0.41 0.41 mg/Kg 

pH at 25C - Soil 9.55 1.00 pH Units 

Redox Potential 123 mV 

Total Cyanide (SW9010C Distill.) < 0.46 0.46 mg/Kg 

Soil Extraction for PCB Completed 

Soil Extraction for Pesticide Completed 

Mercury Digestion Completed 

Soil Extraction for Herbicide Completed 

Soil Extraction for SVOA Completed 

Total Metals Digest Completed 

Ver 1 

Dilution 

1 

1.9 

10 

Date/Time 

06/19/21 

06/19/21 

06/19/21 

06/19/21 

06/19/21 

06/19/21 

06/19/21 

06/16/21 

06/21/21 

06/19/21 

06/19/21 

06/19/21 

06/19/21 

06/19/21 

06/11/21 

06/14/21 

06/12/21 07:58 

06/12/21 

06/16/21 

06/11/21 

06/11/21 

06/15/21 

06/11/21 

06/14/21 

06/14/21 

By Reference 

CPP SW6010D 

CPP SW6010D 

CPP SW6010D 

CPP SW6010D 

CPP SW6010D 

CPP SW6010D 

CPP SW6010D 

AT SW7471B 

EK SW6010D 

CPP SW6010D 

CPP SW6010D 

CPP SW6010D 

CALC 6010-7196 

CPP SW6010D 

AR SW846-%Solid 

BJA/QH SW7196A 

AP/EG SW846 9045D 

AP/EG SM2580B-09 

AC/GD SW9012B 

UE SW3545A 

UE SW3545A 

AB/AB SW7471 B 

AID SW3546 

RIK SW3546 

M/AG SW3050B 
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Project ID: THALLE INDUSTRIES Phoenix I.D.: Cl53584 
Client ID: FILL STOCKPILE FIVE POINT COMPOSITE 

RL/ LODI 
Parameter Result POL MDL Units Dilution Date/Time By Reference 

Chlorinated Herbicides 
2,4,5-T ND 140 ug/Kg 10 06/14/21 JRB SW8151A 

2,4,5-TP (Silvex) ND 140 ug/Kg 10 06/14/21 JRB SW8151A 

2,4-D ND 270 ug/Kg 10 06/14/21 JRB SW8151A 

2,4-DB ND 2700 ug/Kg 10 06/14/21 JRB SW8151A 

Dalapon ND 140 ug/Kg 10 06/14/21 JRB SW8151A 

Dicamba ND 140 ug/Kg 10 06/14/21 JRB SW8151A 

Dichloroprop ND 270 ug/Kg 10 06/14/21 JRB SW8151A 

Dinoseb ND 270 ug/Kg 10 06/14/21 JRB SW8151A 

QA/QC Surrogates 
%DCAA 35 % 10 06/14/21 JRB 30 -150 % 

% DCAA (Confirmation) 32 % 10 06/14/21 JRB 30 -150 % 

Pol~chlorinated Bi~hen~ls 
PCB-1016 ND 360 ug/Kg 10 06/14/21 SC SW8082A 

PCB-1221 ND 360 ug/Kg 10 06/14/21 SC SW8082A 

PCB-1232 ND 360 ug/Kg 10 06/14/21 SC SW8082A 

PCB-1242 ND 360 ug/Kg 10 06/14/21 SC SW8082A 

PCB-1248 ND 360 ug/Kg 10 06/14/21 SC SW8082A 

PCB-1254 ND 360 ug/Kg 10 06/14/21 SC SW8082A 

PCB-1260 ND 360 ug/Kg 10 06/14/21 SC SW8082A 

PCB-1262 ND 360 ug/Kg 10 06/14/21 SC SW8082A 

PCB-1268 ND 360 ug/Kg 10 06/14/21 SC SW8082A 

QA/QC Surrogates 
%DCBP 91 % 10 06/14/21 SC 30-150% 

% DCBP (Confirmation) 80 % 10 06/14/21 SC 30-150% 

%TCMX 85 % 10 06/14/21 SC 30-150% 

% TCMX (Confirmation) 84 % 10 06/14/21 SC 30-150 % 

Pesticides - Soil 
4,4' -DDD ND 2.2 ug/Kg 2 06/15/21 AW SW8081B 

4,4' -DOE ND 2.2 ug/Kg 2 06/15/21 AW SW8081B 

4,4' -DDT 3.4 2.2 ug/Kg 2 06/15/21 AW SW8081B 

a-BHC ND 7.2 ug/Kg 2 06/15/21 AW SW8081B 

a-Chlordane ND 3.6 ug/Kg 2 06/15/21 AW SW8081B 

Aldrin ND 3.6 ug/Kg 2 06/15/21 AW SW8081B 

b-BHC ND 7.2 ug/Kg 2 06/15/21 AW SW8081B 

Chlordane ND 36 ug/Kg 2 06/15/21 AW SW8081B 

d-BHC ND 7.2 ug/Kg 2 06/15/21 AW SW8081B 

Dieldrin ND 3.6 ug/Kg 2 06/15/21 AW SW8081B 

Endosulfan I ND 7.2 ug/Kg 2 06/15/21 AW SW8081B 

Endosulfan II ND 7.2 ug/Kg 2 06/15/21 AW SW8081B 

Endosulfan sulfate ND 7.2 ug/Kg 2 06/15/21 AW SW8081B 

Endrin ND 7.2 ug/Kg 2 06/15/21 AW SW8081B 

Endrin aldehyde ND 7.2 ug/Kg 2 06/15/21 AW SW8081B 

Endrin ketone ND 7.2 ug/Kg 2 06/15/21 AW SW8081B 

g-BHC ND 1.4 ug/Kg 2 06/15/21 AW SW8081B 

g-Chlordane ND 3.6 ug/Kg 2 06/15/21 AW SW8081B 

Heptachlor ND 7.2 ug/Kg 2 06/15/21 AW SW8081B 

Ver1 
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Project ID: THALLE INDUSTRIES Phoenix I.D.: Cl53584 
Client ID: FILL STOCKPILE FIVE POINT COMPOSITE 

RL/ LOO/ 
Parameter Result PQL MDL Units Dilution Date/Time By Reference 

Heptachlor epoxide ND 7.2 ug/Kg 2 06/15/21 AW SW8081B 

Methoxychlor ND 36 ug/Kg 2 06/15/21 AW SW8081B 

Toxaphene ND 140 ug/Kg 2 06/15/21 AW SW8081B 

QA/QC Surrogates 
% DCBP 41 % 2 06/15/21 AW 30 - 150 % 

% DCBP (Confirmation) 45 % 2 06/15/21 AW 30-150 % 

%TCMX 43 % 2 06/15/21 AW 30-150 % 

% TCMX (Confirmation) 42 % 2 06/15/21 AW 30 -150 % 

Semivolatiles 
1,2,4,5-Tetrachlorobenzene ND 250 ug/Kg 06/15/21 WB SW8270D 

1,2,4-Trichlorobenzene ND 250 ug/Kg 06/15/21 WB SW8270D 

1,2-Dichlorobenzene ND 250 ug/Kg 1 06/15/21 WB SW8270D 

1,2-Diphenylhydrazine ND 360 ug/Kg 1 06/15/21 WB SW8270D 

1,3-Dichlorobenzene ND 250 ug/Kg 06/15/21 WB SW8270D 

1,4-Dichlorobenzene ND 250 ug/Kg 06/15/21 WB SW8270D 

2,4,5-T richlorophenol ND 250 ug/Kg 06/15/21 WB SW8270D 

2,4,6-Trichlorophenol ND 250 ug/Kg 06/15/21 WB SW8270D 

2,4-Dichlorophenol ND 250 ug/Kg 06/15/21 WB SW8270D 

2,4-Dimethylphenol ND 250 ug/Kg 06/15/21 WB SW8270D 

2,4-Dinitrophenol ND 360 ug/Kg 06/15/21 WB SW8270D 

2,4-Dinitrotoluene ND 250 ug/Kg 06/15/21 WB SW8270D 

2,6-Dinitrotoluene ND 250 ug/Kg 1 06/15/21 WB SW8270D 

2-Chloronaphthalene ND 250 ug/Kg 1 06/15/21 WB SW8270D 

2-Chlorophenol ND 250 ug/Kg 1 06/15/21 WB SW8270D 

2-Methylnaphthalene ND 250 ug/Kg 1 06/15/21 WB SW8270D 

2-Methylphenol (o-cresol) ND 250 ug/Kg 06/15/21 WB SW8270D 

2-Nitroaniline ND 360 ug/Kg 06/15/21 WB SW8270D 

2-Nitrophenol ND 250 ug/Kg 06/15/21 WB SW8270D 

3&4-Methylphenol (m&p-cresol) ND 360 ug/Kg 1 06/15/21 WB SW8270D 

3,3'-Dichlorobenzidine ND 250 ug/Kg 1 06/15/21 WB SW8270D 

3-Nitroaniline ND 360 ug/Kg 1 06/15/21 WB SW8270D 

4,6-Dinitro-2-methylphenol ND 360 ug/Kg 1 06/15/21 WB SW8270D 

4-Bromophenyl phenyl ether ND 360 ug/Kg 1 06/15/21 WB SW8270D 

4-Chloro-3-methylphenol ND 250 ug/Kg 06/15/21 WB SW8270D 

4-Chloroaniline ND 250 ug/Kg 06/15/21 WB SW8270D 

4-Chlorophenyl phenyl ether ND 250 ug/Kg 06/15/21 WB SW8270D 

4-Nitroaniline ND 580 ug/Kg 06/15/21 WB SW8270D 

4-Nitrophenol ND 250 ug/Kg 06/15/21 WB SW8270D 

Acenaphthene ND 250 ug/Kg 06/15/21 WB SW8270D 

Acenaphthylene ND 250 ug/Kg 06/15/21 WB SW8270D 

Acetophenone ND 250 ug/Kg 1 06/15/21 WB SW8270D 

Aniline ND 360 ug/Kg 06/15/21 WB SW8270D 

Anthracene 390 250 ug/Kg 06/15/21 WB SW8270D 

Benz( a )anthracene 680 250 ug/Kg 1 06/15/21 WB SWB270D 

Benzidine ND 250 ug/Kg 1 06/15/21 WB SW8270D 

Benzo( a )pyrene 820 250 ug/Kg 06/15/21 WB SW8270D 

Benzo( b )fluoranth ene 690 250 ug/Kg 06/15/21 WB SWB270D 

Benzo(ghi)perylene 820 250 ug/Kg 06/15/21 WB SW8270D 

Benzo(k)fluoranthene 680 250 ug/Kg 06/15/21 WB SWB270D 
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Project ID: THALLE INDUSTRIES Phoenix 1.0.: Cl53584 
Client ID: FILL STOCKPILE FIVE POINT COMPOSITE 

Rl/ LOO/ 
Parameter Result PQL MDL Units Dilution Date/Time By Reference 

Benzoic acid ND 720 ug/Kg 1 06/15/21 WB SW8270D 

Benzyl butyl phthalate ND 250 ug/Kg 06/15/21 WB SW8270D 

Bis(2-chloroethoxy)methane ND 250 ug/Kg 06/15/21 WB SW8270D 

Bis(2-chloroethyl)ether ND 360 ug/Kg 06/15/21 WB SW8270D 

Bis(2-chloroisopropyl)ether ND 250 ug/Kg 06/15/21 WB SW8270D 

Bis(2-ethylhexyl)phthalate ND 720 ug/Kg 06/15/21 WB SW8270D 

Carbazole ND 360 ug/Kg 06/15/21 WB SW8270D 

Chrysene 720 250 ug/Kg 06/15/21 WB SW8270D 

Dibenz(a, h )anthracene 390 250 ug/Kg 06/15/21 WB SW8270D 

Dibenzofuran ND 250 ug/Kg 06/15/21 WB SW8270D 

Diethyl phthalate ND 250 ug/Kg 06/15/21 WB SW8270D 

Dimethylphthalate ND 250 ug/Kg 06/15/21 WB SW8270D 

Di-n-butylphthalate ND 360 ug/Kg 1 06/15/21 WB SW8270D 

Di-n-octylphthalate ND 250 ug/Kg 06/15/21 WB SW8270D 

Fluoranthene 1400 250 ug/Kg 06/15/21 WB SW8270D 

Fluorene ND 250 ug/Kg 06/15/21 WB SW8270D 

Hexachlorobenzene ND 250 ug/Kg 06/15/21 WB SW8270D 

Hexachlorobutadiene ND 250 ug/Kg 06/15/21 WB SW8270D 

Hexachlorocyclopentadiene ND 250 ug/Kg 06/15/21 WB SW8270D 

Hexachloroethane ND 250 ug/Kg 06/15/21 WB SW8270D 

lndeno(1,2,3-cd)pyrene 890 250 ug/Kg 06/15/21 WB SW8270D 

lsophorone ND 250 ug/Kg 06/15/21 WB SW8270D 

Naphthalene ND 250 ug/Kg 06/15/21 WB SW8270D 

Nitrobenzene ND 250 ug/Kg 06/15/21 WB SW8270D 

N-Nitrosodimethylamine ND 360 ug/Kg 06/15/21 WB SW8270D 

N-Nitrosodi-n-propylamine ND 250 ug/Kg 06/15/21 WB SW8270D 

N-Nitrosodiphenylamine ND 360 ug/Kg 06/15/21 WB SW8270D 

Pentachloronitrobenzene ND 360 ug/Kg 06/15/21 WB SW8270D 

Pentachlorophenol ND 360 ug/Kg 06/15/21 WB SW8270D 

Phenanthrene 1100 250 ug/Kg 06/15/21 WB SW8270D 

Phenol ND 250 ug/Kg 06/15/21 WB SW8270D 

Pyrene 1300 250 ug/Kg 06/15/21 WB SW8270D 

Pyridine ND 360 ug/Kg 06/15/21 WB SW8270D 

QA/QC Surrogates 
% 2,4,6-Tribromophenol 70 % 06/15/21 WB 30-130 % 

% 2-Fluorobiphenyl 74 % 06/15/21 WB 30-130 % 

% 2-Fluorophenol 62 % 06/15/21 WB 30-130 % 

% Nitrobenzene-d5 78 % 06/15/21 WB 30-130 % 

% Phenol-d5 73 % 1 06/15/21 WB 30-130 % 

% Terphenyl-d14 75 % 1 06/15/21 WB 30-130 % 

Benzo{a}(;!)lrene {BAP} Eguivalent 
Benz( a )anthracene 0.68 0.25 mg/kg 06/15/21 WB 6NYCRR 360.13(f) 

Benzo( a )pyrene 0.82 0.25 mg/kg 06/15/21 WB 6NYCRR 360.13(f) 

Benzo(b )fluoranthene 0.69 0.25 mg/kg 06/15/21 WB 6NYCRR 360.13(f) 

Benzo(k)fluoranthene 0.68 0.25 mg/kg 06/15/21 WB 6NYCRR 360.13(f) 

Chrysene 0.72 0.25 mg/kg 06/15/21 WB 6NYCRR 360.13(f) 

Dibenz( a, h )anthracene 0.39 0.25 mg/kg 06/15/21 WB 6NYCRR 360.13(f) 

lndeno(1 ,2,3-cd}pyrene 0.89 0.25 mg/kg 06/15/21 WB 6NYCRR 360.13(f) 

Benzo(a)pyrene Equivalent (Cale.) 1.16 0.25 mg/kg 06/15/21 WB 6NYCRR 360.13(f) 1, 

Ver 1 
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Project ID: THALLE INDUSTRIES Phoenix 1.0.: Cl53584 
Client ID: FILL STOCKPILE FIVE POINT COMPOSITE 

RU LOO/ 
Parameter Result PQL MDL Units Dilution Date/Time By Reference 

Additional Semi-Volatile ComQounds 
1, 1-Biphenyl ND 250 110 ug/Kg 06/15/21 WB SW8270D 

1,2,4,5-Tetrachlorobenzene ND 250 130 ug/Kg 1 06/15/21 WB SW8270D 

Atrazine ND 140 72 ug/Kg 1 06/15/21 WB SW8270D 

Benzaldehyde ND 250 110 ug/Kg 1 06/15/21 WB SW8270D 

Benzo( a )pyrene 820 250 120 ug/Kg 06/15/21 WB SW8270D 

Caprolactam ND 140 140 ug/Kg 06/15/21 WB SW8270D 

QA/QC Surrogates 
% 2,4,6-Tribromophenol 70 % 06/15/21 WB 30-130% 

% 2-Fluorobiphenyl 74 % 06/15/21 WB 30-130 % 

% 2-Fluorophenol 62 % 06/15/21 WB 30 -130 % 

% Nitrobenzene-d5 78 % 06/15/21 WB 30-130% 

% Phenol-d5 73 % 06/15/21 WB 30-130 % 

% Terphenyl-d14 75 % 06/15/21 WB 30-130% 

1 = This parameter is not certified by the primary accrediting authority (NY NELAC) for this matrix. NY NELAC does not offer certification for all 
parameters at this time. 

RUPQL=Reporting/Practic;;il Quantitation Level (Equivalent to NELAC LOO, Limit of Quantitation) ND=Not Detected at RL/PQL 
BRL=Below Reporting Level L=Biased Low LOD=Limit of Detection MDL=Method Detection Limit1 
QA/QC Surrogates: Surrogates are compounds (preceeded with a%) added by the lab to determine analysis efficiency. Surrogate 
results(%) listed in the report are not "detected" compounds. 

Comments: 

Per 1.4.6 of EPA method 8270D, 1,2-Diphenylhydrazine is unstable and readily converts to Azobenzene. Azobenzene is used for 
the calibration of 1,2-Diphenylhydrazine. 

Per NY DEC, the Benzo(a)pyrene (BAP) Equivalent uses the RL numeric value for any ND result. 

Please be advised that the NY 375 soil criteria for chromium are based on hexavalent chromium and trivalent chromium. 

The regulatory hold time for pH is immediately. This pH was performed in the laboratory and may be considered outside of hold
time. 

Hexavalent Chromium: 
This sample is in a reducing state. 

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments. 

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200. 
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent. 

P~~ LabdY.!:,o, 
June 23, 2021 

Reviewed and Released by: Phyllis Shiller, Laboratory Director 

Ver 1 
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QA/QC Report 
June 23, 2021 

PHOENIX& 
Environmental Laboratories, Inc. 

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 
Tel. (860) 645-1102 Fax (860) 645-0823 

QA/QC Data SDG I.D.: GCl53583 

% % 
Blk 

Blank RL 
Sample Dup Dup LCS LCSD LCS MS MSD MS Rec RPD 

Parameter Result Result RPD % % RPD % % RPD Limits Limits 

QA/QC Batch 579294 (mg/kg), QC Sample No: Cl53236 40X (C153584) 

Chromium, Hexavalent - Soil 
Chromium, Hexavalent 

Chromium, Hexavalent (Ins) 

Chromium, Hexavalent (Sol) 

BRL 0.40 <0.41 <0.41 NC 96.0 

95.8 

92.0 

Comment: 

85 - 115 30 

91.3 85 - 115 30 

67.7 85-115 30 

The QC sample is in a reducing state, acceptance criteria are not applicable for samples in a reducing state. The soluble spike was analyzed 
twice with similar recoveries. 

QA/QC Batch 579490 (mg/kg), QC Sample No: Cl53584 (Cl53584) 
Mercury - Soil BRL 0.03 0.06 0.24 NC 105 106 0.9 95.8 98.5 2.8 70-130 30 

Comment: 

Additional Mercury criteria: LCS acceptance range for waters is 80-120% and for soils is 70-130%. MS acceptance range is 75-125%. 

QA/QC Batch 579374 (mg/kg), QC Sample No: Cl53955 (Cl53584) 

ICP Metals - Soil 
Arsenic BRL 0.67 4.33 4.34 0.20 123 124 0.8 95.8 75-125 35 

Barium BRL 0.33 36.8 34.0 7.90 111 112 0.9 93.3 75 -125 35 

Beryllium BRL 0.27 <0.29 <0.28 NC 122 117 4.2 100 75-125 35 

Cadmium BRL 0.33 0.79 0.76 NC 123 117 5.0 102 75-125 35 

Chromium BRL 0.33 9.08 10.1 10.6 121 119 1.7 98.3 75- 125 35 

Copper BRL 0.67 102 79.6 24.7 115 115 0.0 87.8 75 -125 35 

Lead BRL 0.33 257 244 5.20 110 108 1.8 99.7 75-125 35 

Manganese BRL 0.33 187 187 0 119 117 1.7 102 75-125 35 

Nickel BRL 0.33 8.82 8.93 1.20 124 120 3.3 99.5 75 - 125 35 

Selenium BRL 1.3 <1.5 <1.4 NC 112 108 3.6 89.0 75 -125 35 

Silver BRL 0.33 <0.37 <0.36 NC 109 111 1.8 88.8 75-125 35 

Zinc BRL 0.67 81.7 73.4 10.7 118 118 0.0 105 75- 125 35 

Comment: 

Additional Criteria: LCS acceptance range is 80-120% MS acceptance range 75-125%. 

m = This parameter is outside laboratory MS/MSD specified recovery limits. 

m 
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QA/QC Report 
June 23, 2021 

PHOEMX8J 
Environmental Laboratories, Inc. 

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 
Tel. (860) 645-1102 Fax (860) 645-0823 

QA/QC Data SDG I.D.: GCl53583 

% % 
Blk 

Blank RL 
Sample Oup Oup LCS LCSO LCS MS MSO MS Rec RPO 

Parameter Result Result RPO % % RPO % % RPO Limits Limits 

QA/QC Batch 579608 (mg/Kg), QC Sample No: Cl53584 SOX (Cl53584) 
Total Cyanide (SW9010C Distill.) BRL 0.50 <0.46 <0.55 NC 96.0 

Comment: 

Additional: LCS acceptance range is 80-120% for soils MS acceptance range 75-125% for soils 

QA/QC Batch 579256 (PH), QC Sample No: C153405 (Cl53584) 
pH at 25C - Soil 7.89 7.85 0.50 99.4 

94.5 80 - 120 30 

85 -115 20 
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PHOENIX~ 
11-1 ACCo~ ,.,~ o.,, 

.,._ /4, 
<:>' "' C' 

'<, <" 
Q:- % 

(.) -::.. 
Environmental Laboratories, Inc. 

<.> 
< :I: 

587 East Middle Turnpike, P.0.Box 370, Manchester, CT 06045 NY# 11301 

QA/QC Report 
Tel. (860) 645-1102 Fax (860) 645-0823 

June 23, 2021 QA/QC Data SDG I.D.: GCl53583 

% % 
Blk LCS LCSD LCS MS MSD MS Rec RPD 

Parameter Blank RL % % RPD % % RPO Limits Limits 

QA/QC Batch 579141 (ug/Kg), QC Sample No: Cl52928 10X (Cl53584) 

Chlorinated Herbicides - Soil 
2,4,5-T ND 130 56 50 11.3 53 51 3.8 40-140 30 

2,4,5-TP (Silvex) ND 130 49 47 4.2 53 50 5.8 40-140 30 

2,4-0 ND 250 51 47 8.2 56 50 11.3 40-140 30 

2,4-OB ND 2500 40 38 5.1 54 39 32.3 40 -140 30 l,r 

Dalapon ND 130 57 55 3.6 50 49 2.0 40-140 30 

Dicamba ND 130 64 63 1.6 59 53 10.7 40-140 30 

Dichloroprop ND 130 60 55 8.7 71 58 20.2 40-140 30 

Dinoseb ND 130 54 63 15.4 62 52 17.5 40- 140 30 

% DCAA (Surrogate Rec) 31 % 38 36 5.4 40 38 5.1 30-150 30 

% DCAA (Surrogate Rec) (Confirm 29 % 36 34 5.7 42 36 15.4 30-150 30 s 

Comment: 

Additional criteria: LCS acceptance range is 40-140% MS acceptance range 30-150%. 

QA/QC Batch 579114 (ug/Kg), QC Sample No: Cl53312 2X (Cl53584) 

Polychlorinated BiQhenyls - Soil 
PCB-1016 ND 33 78 78 0.0 64 72 11.8 40-140 30 

PCB-1221 ND 33 40-140 30 

PCB-1232 ND 33 40-140 30 

PCB-1242 ND 33 40-140 30 

PCB-1248 ND 33 40-140 30 

PCB-1254 ND 33 40 - 140 30 

PCB-1260 ND 33 89 93 4.4 66 81 20.4 40-140 30 

PCB-1262 ND 33 40-140 30 

PCB-1268 ND 33 40-140 30 

% DCBP (Surrogate Rec) 84 % 91 94 3.2 69 84 19.6 30-150 30 

% DCBP (Surrogate Rec) (Confirm 81 % 92 101 9.3 73 86 16.4 30-150 30 

% TCMX (Surrogate Rec) 76 % 78 80 2.5 70 77 9.5 30-150 30 

% TCMX (Surrogate Rec) (Confirm 78 % 82 85 3.6 73 78 6.6 30-150 30 

QA/QC Batch 579131 (ug/Kg), QC Sample No: Cl53312 2X (Cl53584) 

Pesticides - Soil 
4,4' -DDD ND 1.7 79 83 4.9 86 83 3.6 40-140 30 

4,4' -DDE ND 1.7 77 71 8.1 63 76 18.7 40-140 30 

4,4' -DDT ND 1.7 78 64 19.7 64 87 30.5 40-140 30 

a-BHC ND 1.0 69 69 0.0 54 66 20.0 40-140 30 

a-Chlordane ND 3.3 70 61 13.7 57 64 11.6 40-140 30 

Aldrin ND 1.0 74 68 8.5 56 71 23.6 40-140 30 

b-BHC ND 1.0 76 64 17.1 54 71 27.2 40-140 30 

Chlordane ND 33 77 69 11 .0 64 71 10.4 40-140 30 

d-BHC ND 3.3 74 66 11 .4 55 69 22.6 40-140 30 

Dieldrin ND 1.0 79 69 13.5 57 73 24.6 40-140 30 

Endosulfan I ND 3.3 85 78 8.6 63 77 20.0 40-140 30 
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QA/QC Data SDG I.D.: GCl53583 

% % 
Blk LCS LCSD LCS MS MSD MS Rec RPD 

Parameter Blank RL % % RPD % % RPD Limits Limits 

Endosulfan II ND 3.3 95 81 15.9 73 88 18.6 40-140 30 

Endosulfan sulfate ND 3.3 92 82 11.5 76 104 31.1 40-140 30 

Endrin ND 3.3 80 71 11 .9 65 74 12.9 40-140 30 

Endrin aldehyde ND 3.3 73 67 8.6 86 102 17.0 40-140 30 

Endrin ketone ND 3.3 93 82 12.6 61 78 24.5 40 - 140 30 

g-BHC ND 1.0 69 53 26.2 44 60 30.8 40-140 30 

g-Chlordane ND 3.3 77 69 11.0 64 71 10.4 40-140 30 

Heptachlor ND 3.3 72 66 8.7 53 67 23.3 40-140 30 

Heptachlor epoxide ND 3.3 79 70 12.1 56 73 26.4 40-140 30 

Methoxychlor ND 3.3 85 74 13.8 55 70 24.0 40-140 30 

Toxaphene ND 130 NA NA NC NA NA NC 40 - 140 30 

%DCBP 84 % 82 77 6.3 56 68 19.4 30-150 30 

% DCBP (Confirmation) 88 % 85 88 3.5 68 82 18.7 30- 150 30 

%TCMX 65 % 64 61 4.8 50 63 23.0 30-150 30 

% TCMX (Confirmation) 64 % 63 62 1.6 52 63 19.1 30-150 30 

QA/QC Batch 579384 (ug/kg), QC Sample No: Cl53584 (Cl53584) 

Semivolatiles - Soil 
1, 1-Bi phenyl ND 230 77 84 8.7 66 71 7.3 40-140 30 

1,2,4,5-Tetrachlorobenzene ND 230 76 84 10.0 69 73 5.6 40-140 30 

1,2,4-Trichlorobenzene ND 230 74 78 5.3 65 70 7.4 40-140 30 

1,2-Dichlorobenzene ND 180 72 77 6.7 63 69 9.1 40-140 30 

1,2-Diphenylhydrazine ND 230 86 98 13.0 73 76 4.0 40- 140 30 

1,3-Dichlorobenzene ND 230 70 74 5.6 59 66 11.2 40 -140 30 

1,4-Dichlorobenzene ND 230 72 78 8.0 61 70 13.7 40-140 30 

2,4,5-Trichlorophenol ND 230 89 99 10.6 75 79 5.2 40-140 30 

2,4,6-Trichlorophenol ND 130 90 99 9.5 74 78 5.3 30-130 30 

2,4-Dichlorophenol ND 130 85 91 6.8 75 80 6.5 30-130 30 

2,4-Dimethylphenol ND 230 87 94 7.7 78 81 3.8 30-130 30 

2,4-Dinitrophenol ND 230 102 112 9.3 38 13 98.0 30- 130 30 m,r 

2,4-Dinitrotoluene ND 130 120 137 13.2 98 103 5.0 30 - 130 30 

2,6-Dinitrotoluene ND 130 105 120 13.3 90 94 4.3 40-140 30 

2-Chloronaphthalene ND 230 79 86 8.5 69 74 7.0 40-140 30 

2-Chlorophenol ND 230 86 90 4.5 74 81 9.0 30-130 30 

2-Methylnaphthalene ND 230 78 84 7.4 70 75 6.9 40-140 30 

2-Methylphenol (o-cresol) ND 230 90 97 7.5 81 86 6.0 40- 140 30 

2-Nitroaniline ND 330 118 134 12.7 92 102 10.3 40 - 140 30 

2-Nitrophenol ND 230 92 99 7.3 80 83 3.7 40-140 30 

3&4-Methylphenol (m&p-cresol) ND 230 83 89 7.0 75 79 5.2 30-130 30 

3,3'-Dichlorobenzidine ND 130 95 106 10.9 70 78 10.8 40-140 30 

3-Nitroaniline ND 330 99 120 19.2 89 97 8.6 40-140 30 

4,6-Dinitro-2-methylphenol ND 230 105 119 12.5 53 22 82.7 30-130 30 m,r 

4-Bromophenyl phenyl ether ND 230 86 93 7.8 74 77 4.0 40 - 140 30 

4-Chloro-3-methylphenol ND 230 98 107 8.8 86 89 3.4 30 -130 30 

4-Chloroaniline ND 230 56 69 20.8 60 64 6.5 40 -140 30 

4-Chlorophenyl phenyl ether ND 230 83 93 11 .4 71 76 6_8 40 - 140 30 

4-Nitroaniline ND 230 104 117 11.8 88 92 4.4 40-140 30 

4-N itrophenol ND 230 106 123 14.8 83 86 3.6 30-130 30 

Acenaphthene ND 230 85 94 10.1 71 76 6.8 30- 130 30 

Acenaphthylene ND 130 77 86 11.0 70 75 6.9 40 - 140 30 

Acetophenone ND 230 76 81 6.4 66 74 11.4 40- 140 30 

Aniline ND 330 55 56 1.8 38 44 14.6 40-140 30 m 

Anthracene ND 230 85 95 11 .1 64 70 9.0 40-140 30 
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QA/QC Data SDG I.D.: GCl53583 

% % 
Blk LCS LCSD LCS MS MSD MS Rec RPO 

Parameter Blank RL % % RPO % % RPO Limits Limits 

Atrazine ND 130 78 87 10.9 65 69 6.0 40-140 30 

Benz( a )anthracene ND 230 83 93 11.4 67 64 4.6 40-140 30 

Benzaldehyde ND 230 26 26 0.0 24 28 15.4 40-140 30 l,m 

Benzidine ND 330 37 46 21.7 24 42 54.5 40- 140 30 f.m ,r 

Benzo(a)pyrene ND 130 85 96 12.2 63 62 1.6 40-140 30 

Benzo(b)fluoranthene ND 160 87 96 9.8 67 67 0.0 40 -140 30 

Benzo(ghi)perylene ND 230 88 99 11.8 42 53 23.2 40-140 30 

Benzo(k)fluoranthene ND 230 80 94 16.1 66 64 3.1 40-140 30 

Benzoic Acid ND 670 89 91 2.2 24 26 8.0 30-130 30 m 

Benzyl butyl phthalate ND 230 102 117 13.7 77 77 0.0 40-140 30 

Bis(2-chloroethoxy)methane ND 230 83 87 4.7 70 75 6.9 40-140 30 

Bis(2-chloroethyl)ether ND 130 68 71 4.3 57 63 10.0 40-140 30 

Bis(2-chloroisopropyl)ether ND 230 66 70 5.9 57 62 8.4 40-140 30 

Bis(2-ethylhexyl)phthalate ND 230 109 124 12.9 76 79 3.9 40-140 30 

Caprolactam ND 230 98 112 13.3 84 87 3.5 40-140 30 

Carbazole ND 230 89 99 10.6 71 77 8.1 40-140 30 

Chrysene ND 230 89 99 10.6 75 74 1.3 40- 140 30 

Dibenz(a,h)anthracene ND 130 88 100 12.8 55 67 19.7 40-140 30 

Dibenzofuran ND 230 80 89 10.7 67 72 7.2 40-140 30 

Diethyl phthalate ND 230 91 103 12.4 77 82 6.3 40-140 30 

Dimethylphthalate ND 230 88 99 11.8 73 80 9.2 40- 140 30 

Di-n-butylphthalate ND 670 94 106 12.0 76 79 3.9 40-140 30 

Di-n-octylphthalate ND 230 93 105 12.1 75 76 1.3 40-140 30 

Fluoranthene ND 230 83 94 12.4 57 55 3.6 40-140 30 

Fluorene ND 230 83 93 11.4 66 73 10.1 40-140 30 

Hexach lorobenzene ND 130 80 89 10.7 66 70 5.9 40 - 140 30 

Hexachlorobutadiene ND 230 75 79 5.2 66 70 5.9 40-140 30 

Hexachlorocyclopentadiene ND 230 64 68 6.1 23 14 48.6 40-140 30 m.r 

Hexachloroethane ND 130 73 77 5.3 63 67 6.2 40-140 30 

lndeno(1,2,3-cd)pyrene ND 230 90 102 12.5 44 54 20.4 40-140 30 

lsophorone ND 130 77 83 7.5 65 70 7.4 40-140 30 

Naphthalene ND 230 76 82 7.6 68 74 8.5 40-140 30 

Nitrobenzene ND 130 83 89 7.0 74 81 9.0 40-140 30 

N-Nitrosodimethylamine ND 230 78 82 5.0 59 68 14.2 40-140 30 

N-Nitrosodi-n-propylamine ND 130 79 85 7.3 69 75 8.3 40-140 30 

N-Nitrosodiphenylamine ND 130 85 97 13.2 75 81 7.7 40-140 30 

Pentachloronitrobenzene ND 230 94 102 8.2 78 81 3.8 40-140 30 

Pentachlorophenol ND 230 85 94 10.1 51 53 3.8 30- 130 30 

Phenanthrene ND 130 83 93 11.4 54 59 8.8 40- 140 30 

Phenol ND 230 93 99 6.3 83 89 7.0 30- 130 30 

Pyrene ND 230 82 93 12.6 58 59 1.7 30-130 30 

Pyridine ND 230 63 68 7.6 45 52 14.4 40-140 30 

% 2,4,6-Tribromophenol 89 % 82 91 10.4 66 69 4.4 30 -130 30 

% 2-Fluorobiphenyl 86 % 75 82 8.9 64 69 7.5 30-130 30 

% 2-Fluorophenol 73 % 78 81 3.8 64 70 9.0 30-130 30 

% Nitrobenzene-d5 88 % 83 89 7.0 73 81 10.4 30-130 30 

% Phenol-d5 82 % 85 90 5.7 74 80 7.8 30-130 30 

% Terphenyl-d14 88 % 83 97 15.6 68 76 11. 1 30- 130 30 

Comment: 

Additional 8270 criteria: 20% of compounds can be outside of acceptance criteria as long as recovery is at least 10%. (Acid surrogates 
acceptance range for aqueous samples: 15-110%, for soils 30-130%) 
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QA/QC Data SDG I.D.: GCl53583 

% % 
Blk LCS LCSD LCS MS MSD MS Rec RPO 

Parameter Blank RL % % RPO % % RPO Limits Limits 

QA/QC Batch 579774 (ug/kg), QC Sample No: Cl54022 (Cl53583) 

Volatiles - Soil (Low Level) 
1, 1, 1,2-Tetrachloroethane ND 5.0 77 80 3.8 70-130 30 

1, 1, 1-Trichloroethane ND 5.0 77 77 0.0 70 -130 30 

1, 1,2,2-Tetrachloroethane ND 3.0 73 78 6.6 70 -130 30 

1, 1,2-Trichloroethane ND 5.0 71 75 5.5 70-130 30 

1, 1-Dichloroethane ND 5.0 72 75 4.1 70 -130 30 

1, 1-Dichloroethene ND 5.0 70 71 1.4 70 -130 30 

1, 1-Dichloropropene ND 5.0 73 73 0.0 70-130 30 

1,2,3-Trichlorobenzene ND 5.0 70 75 6.9 70 -130 30 

1,2,3-Trichloropropane ND 5.0 70 77 9.5 70-130 30 

1,2,4-Trichlorobenzene ND 5.0 70 72 2.8 70 -130 30 

1,2,4-Trimethylbenzene ND 1.0 73 75 2.7 70-130 30 

1,2-Dibromo-3-chloropropane ND 5.0 78 83 6.2 70-130 30 

1,2-Dibromoethane ND 5.0 71 75 5.5 70 -130 30 

1,2-Dichlorobenzene ND 5.0 70 73 4.2 70-130 30 

1,2-Dichloroethane ND 5.0 71 75 5.5 70 -130 30 

1,2-Dichloropropane ND 5.0 72 75 4.1 70-130 30 

1,3,5-Trimethylbenzene ND 1.0 73 75 2.7 70 - 130 30 

1,3-Dichlorobenzene ND 5.0 70 72 2.8 70 -130 30 

1,3-Dichloropropane ND 5.0 71 75 5.5 70 - 130 30 

1,4-Dichlorobenzene ND 5.0 69 72 4.3 70 -130 30 

1,4-dioxane ND 100 96 104 8.0 70 -130 30 

2,2-Dichloropropane ND 5.0 76 77 1.3 70-130 30 

2-Chlorotoluene ND 5.0 71 73 2.8 70-130 30 

2-Hexanone ND 25 67 72 7.2 70-130 30 

2-lsopropyltoluene ND 5.0 82 84 2.4 70-130 30 

4-Chlorotoluene ND 5.0 70 72 2.8 70 - 130 30 

4-Methyl-2-pentanone ND 25 77 81 5.1 70 - 130 30 

Acetone ND 10 67 72 7.2 70 - 130 30 

Acrolein ND 25 69 72 4.3 70- 130 30 

Acrylonitrile ND 5.0 75 80 6.5 70-130 30 

Benzene ND 1.0 72 74 2.7 70-130 30 

Bromobenzene ND 5.0 71 75 5.5 70-130 30 

Bromochloromethane ND 5.0 71 74 4.1 70-130 30 

Bromodichloromethane ND 5.0 72 76 5.4 70 -130 30 

Bromoform ND 5.0 72 77 6.7 70-130 30 

Bromomethane ND 5.0 94 92 2.2 70-130 30 

Carbon Disulfide ND 5.0 81 82 1.2 70- 130 30 

Carbon tetrachloride ND 5.0 76 75 1.3 70-130 30 

Chlorobenzene ND 5.0 71 73 2.8 70-130 30 

Chloroethane ND 5.0 85 88 3.5 70 -130 30 

Chlorofonn ND 5.0 72 75 4.1 70-130 30 

Chloromethane ND 5.0 90 91 1.1 70 - 130 30 

cis-1 ,2-Dichloroethene ND 5.0 74 75 1.3 70 -130 30 

cis-1,3-Dichloropropene ND 5.0 74 78 5.3 70-130 30 

Dibromochloromethane ND 3.0 75 82 8.9 70- 130 30 

Dibromomethane ND 5.0 67 72 7.2 70 -130 30 

Dichlorodifluoromethane ND 5.0 92 91 1.1 70-130 30 

Ethyl benzene ND 1.0 74 75 1.3 70- 130 30 

Hexachlorobutadiene ND 5.0 74 78 5.3 70-130 30 

lsopropylbenzene ND 1.0 76 77 1.3 70-130 30 
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QA/QC Data SDG I.D.: GCl53583 

% % 
Blk LCS LCSD LCS MS MSD MS Rec RPO 

Parameter Blank RL % % RPO % % RPO Limits Limits 

m&p-Xylene ND 2.0 73 73 0.0 70 -130 30 

Methyl ethyl ketone ND 5.0 73 78 6.6 70-130 30 

Methyl I-butyl ether (MTBE) ND 1.0 80 85 6.1 70-130 30 

Methyl acetate ND 5.0 78 84 7.4 70-130 30 

Methylene chloride ND 5.0 51 54 5.7 70-130 30 

Naphthalene ND 5.0 72 77 6.7 70- 130 30 

n-Butylbenzene ND 1.0 71 72 1.4 70-130 30 

n-Propylbenzene ND 1.0 73 75 2.7 70 -130 30 

a-Xylene ND 2.0 73 74 1.4 70-130 30 

p-lsopropyltoluene ND 1.0 75 76 1.3 70 -130 30 

sec-B utylbenzene ND 1.0 82 84 2.4 70- 130 30 

Styrene ND 5.0 73 75 2.7 70-130 30 

tert-butyl alcohol ND 100 85 94 10.1 70 -130 30 

tert-B utylbenzene ND 1.0 74 75 1.3 70-130 30 

Tetrach loroethene ND 5.0 73 73 0.0 70 - 130 30 

Tetrahydrofuran (THF) ND 5.0 77 80 3.8 70-130 30 

Toluene ND 1.0 73 74 1.4 70-130 30 

trans-1,2-Dichloroethene ND 5.0 75 75 0.0 70 -130 30 

trans-1,3-Dichloropropene ND 5.0 74 79 6.5 70 -130 30 

trans-1,4-dichloro-2-butene ND 5.0 88 95 7.7 70-130 30 

T richloroethene ND 5.0 74 75 1.3 70 -130 30 

Trichlorofluoromethane ND 5.0 92 92 0.0 70-130 30 

Trichlorotrifluoroethane ND 5.0 85 85 0.0 70-130 30 

Vinyl chloride ND 5.0 91 91 0.0 70 -130 30 

% 1,2-dichlorobenzene-d4 87 % 87 86 1.2 70-130 30 

% Bromofluorobenzene 81 % 84 83 1.2 70-130 30 

% Dibromofluoromethane 86 % 89 88 1.1 70-130 30 

% Toluene-dB 83 % 85 85 0.0 70-130 30 

Comment: 

The Low Level MS/MSD are not reported for this batch. 

Additional 8260 criteria: 10% of LCS/LCSD compounds can be outside of acceptance criteria as long as recovery is 40-160%, 25-160% for 
Chloroethane-HL and Trichlorofluoromethane-HL. 

I = This parameter is outside laboratory LCS/LCSD specified recovery limits. 
in = This parameter is outside laboratory MS/MSD specified recovery limits. 
r = This parameter is outside laboratory RPO specified recovery limits. 
s = This parameter is outside laboratory Blank Surrogate specified recovery limits. 

If there are any questions regarding this data, please call Phoenix Client Services at extension 200. 

RPO - Relative Percent Difference 

LCS - Laboratory Control Sample 

LCSD - Laboratory Control Sample Duplicate 

MS - Matrix Spike 

MS Dup - Matrix Spike Duplicate 

NC - No Criteria 

lntf - Interference 

Page 18 of23 



Wednesday, June 23, 2021 Sample Criteria Exceedances Report 
Criteria: NY: 375GWP, 375RS 

GCl53583-TAYLORD 
State: NY 

RL Analysis 
SampNo Acode Phoenix Analyte Criteria Result RL Criteria Criteria Units 

Cl53584 $8270-SMR lndeno(1,2,3-cd)pyrene NY / 375-6.8 Semivolatiles / Residential 890 250 500 500 ug/Kg 

Cl53584 $8270-SMR Dibenz(a,h)anthracene NY / 375-6.8 Semivolatiles / Residential 390 250 330 330 ug/Kg 
Cl53584 $SAP-SM lndeno(1,2,3-cd)pyrene NY / 375-6.8 Semivolatiles / Residential 0.89 0.25 0.5 0.5 mg/kg 
Cl53584 $SAP-SM Dibenz(a,h)anthracene NY / 375-6.8 Semivolatiles / Residential 0.39 0.25 0.33 0.33 mg/kg 

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report. It is provided as an additional tool to identify requested criteria exceedences. All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies). A lack of exceedence information does not necessarily suggest conformance to the criteria. It is ultimately the site 
professional's responsibility to determine appropriate compliance. 
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PHOENIX 
Environmental Laboratories, Inc. 

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 
Tel. (860) 645-1102 Fax (860) 645-0823 

Analysis Comments 
June 23, 2021 SDG I.D. : GCl53583 

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QNQC Report: 

Herbicide Narration 

AU-ECD12 06/14/21-1: Cl53584 

The following Continuing Calibration compounds did not meet % deviation criteria: 
Samples: Cl53584 

Preceding CC 614B027- Dalapon (1) 21%H (15%) 
Succeeding CC 614B036 - Dalapon (1) 24%H (15%) 

PEST Narration 

AU-ECD35 06/14/21-1: Cl53584 

The following Continuing Calibration compounds did not meet% deviation criteria: 
Samples: Cl53584 

Preceding CC 614B057 - d-BHC 29%H (20%) 
Succeeding CC 614B069 - d-BHC 28%H (20%) 

SVOA Narration 

CHEM06 06/14/21-2: Cl53584 
For 8270 full list, the DDT breakdown and pentachlorophenol & benzidine peak tailing were evaluated in the DFTPP tune and were found to be in 
control. 
For 8270 BN list, benzidine peak tailing was evaluated in the DFTPP tune and was found to be in control. 

The following Initial Calibration compounds did not meet recommended response factors: 2-Nitrophenol 0.065 (0 .1 ), Hexachlorobenzene 0.088 
(0.1) 
The following Initial Calibration compounds did not meet minimum response factors: None. 

The following Continuing Calibration compounds did not meet% deviation criteria: 2,4-Dinitrotoluene 35%H (30%), 3,3'-Dichlorobenzidine 34%L 
(30%) 
The following Continuing Calibration compounds did not meet Maximum % deviation criteria: None. 
The following Continuing Calibration compounds did not meet recommended response factors: 2-Nitrophenol 0.078 (0.1 ), Hexachlorobenzene 
0.087 (0.1) 
The following Continuing Calibration compounds did not meet minimum response factors: None. 

Up to eight compounds can be outside of ICAL %RSD criteria and up to sixteen compounds can be outside of CCAL %Dev criteria if less than 
40%. 

VOA Narration 

CHEM31 06/15/21-2: Cl53583 
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PHOENIX 
Environmental Laboratories, Inc. 

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 

Analysis Comments 
June 23, 2021 

Tel. (860) 645-1102 Fax (860) 645-0823 

SDG I.D.: GCl53583 

The following Initial Calibration compounds did not meet RSD% criteria: 1,2-Dibromo-3-chloropropane 25% (20%), Bromoform 23% (20%), 
Chloroethane 26% (20%), Methylene chloride 40% (20%), trans-1,4-dichloro-2-butene 21% (20%) 
The following Initial Calibration compounds did not meet maximum RSD% criteria: None. 
The following Initial Calibration compounds did not meet recommended response factors: Acetone 0.086 (0.1 ), Acrolein 0.040 (0.05), Bromoform 
0.094 (0.1 ), Tetrachloroethene 0.189 (0 .2) 
The following Initial Calibration compounds did not meet minimum response factors: Acrolein 0.040 (0.05) 

The following Continuing Calibration compounds did not meet% deviation criteria: Methylene chloride 37%L (30%) 
The following Continuing Calibration compounds did not meet Maximum % deviation criteria: None. 
The following Continuing Calibration compounds did not meet recommended response factors : Acrolein 0.035 (0.05) 
The following Continuing Calibration compounds did not meet minimum response factors: Acrolein 0.040 (0.05) 

Up to eight compounds can be outside of ICAL %RSD criteria and up to sixteen compounds can be outside of CCAL %Dev criteria if less than 
40%. 
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PHOENL 
Environmental Laboratories, Inc. 
587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 

Tel. (860) 645-1102 Fax (860) 645-0823 

NY Temperature Narration 
June 23, 2021 

SDG I.D.: GCl53583 

The samples in this delivery group were received at 2.3°C. 
(Note acceptance criteria for relevant matrices is above freezing up to 6°C) 
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PHOENIX& 
Environmental Labo-ratories, Inc. 

NY/NJ CHAIN OF CUSTODY RECORD 

587 East Middle Turnpi(e. P.O. Box 370. Manchester, CT 06040 
Email: info@phoenixlabs.com Fax (860) 645-0823 

Client Services (860) 645-8726 

Customer: Taylord Environment, Inc. Project: lhalle lndusbies 
Address: -'-P-'O'-Bo;;;..;;.;;x_6_1"'"3 __________________ _ 

Win.9.dale, NY 
50 S. Warehouse Lane 

Elmsford, NY 
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PLANNING DEPARTMENT 
Adam R Kaufman, AICP 

Director of Planning 

TOWN OF NORTH CASTLE 

WESTCHESTER COUNTY 
17 Bedford Road 

Armonk, New York 10504-1898 

Telephone: (914) 273-3542 
Fax: (914) 273-3554 
www.northca tlen .com 

Application for Site Development Plan Approval 

Application Name 



PLANNING DEPARTMENT 
Adam R Kaufman, AICP 

Director of Planning 

TOWN OF NORTH CASTLE 

WESTCHESTER COUNTY 
17 Bedford Road 

Armonk, New York 10504-1898 

Important General Information 

Telephone: (914) 273-3542 
Fax: (914) 273-3554 
www.northcastleny.com 

• Prior to submitting an application, the "Notice to Applicants" should be reviewed. 

• To appear before the Planning Board, all required application materials shall be submitted not 
later than 12:00 P.M., Monday, fourteen (14) days prior to the date of the Planning Board 
meeting at which the application is scheduled to be heard or as otherwise noted by the Planning 
Board Secretary. Continuing Business can be submitted 12 days prior to the Next Planning 
Board meeting by the close of business. Except where noted. 

If all required application materials, including the pertinent application fee and escrow monies 
are not submitted by that deadline, the application shall be automatically removed from the 
agenda. 

At the discretion of the Planning Board Chairman, the application may be rescheduled, if 
appropriate, for the next available Planning Board meeting or the application may be removed 
from future agendas altogether. Without prior authorization from the Planning Board, 
application submissions shall not be accepted at Planning Board meetings. 

• At the time of submission, all required application materials shall be submitted. Piecemeal 
submissions shall not be accepted. Substitution of previously submitted materials shall not be 
permitted. 

• All submissions shall be dated, with revision dates identified on new submissions. 

• All submissions shall be accompanied by a cover letter describing the project and/or any 
changes as compared to previous submissions. 

• For distribution purposes and mailing to the Planning Board Members and others (as required), 
multiple copies of application materials shall be collated into separate sets, each containing one 
copy of every submitted document. All application materials shall be submitted in a form that 
fits into a 12" x 17" envelope. Plans shall be folded and rubber banded as necessary. 

• To be considered complete for Planning Board hearing purposes, an application package shall 
contain the information identified in Parts IV and V of this application form. 

• For purposes of completing this application form, all responses provided shall be printed, except 
as otherwise specified. 



PLANNING DEPARTMENT 
Adam R Kaufman, AICP 

Director of Planning 

TOWN OF NORTH CASTLE 

WESTCHESTER COUNTY 
17 Bedford Road 

Armonk, New York 10504-1898 

Telephone: (914) 273-3542 
Fax: (914) 273-3554 
www.northcastleny .com 

AT THE TIME OF SUBMISSION TO THE PLANNING DEPARTMENT 
PLEASE MAKE SURE THE FOLLOWING IS PROVIDED 

✓ SUBMISSION OF A SINGLE PDF FILE (PLANS, APPLICATION FORM, 
OTHER PAPER WORK) ON A DISK, THUMBDRIVE OR EMAIL 

✓ COVER LETTER DESCRIBING THE PROJECT OR CHANGES TO THE 
PROJECT 

✓ ALL PLANS ARE SIGNED AND SEALED BY A LICENSED NYS 
PROFESSIONAL 

✓ ALL PLANS SHALL BE COLLATED AND FOLDED INTO 8 INDIVIDUAL 
SETS 



PLANNING DEPARTMENT 
Adam R Kaufman, AICP 

Director of Planning 

TOWN OF NORTH CASTLE 
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In the Town of North Castle, the Planning Board is responsible for the review and approval of all 
applications concerning site plans, subdivisions and lot line changes; some applications concerning 
special use permits, wetlands permits and tree removal permits; and the environmental review of 
those applications over which it has jurisdiction. The Planning Board may also have an advisory 
role in connection with some applications before the Town Board, such as those involving other 
categories of special use permits and zoning amendments. 

The Planning Board is composed of five volunteer members - all residents of North Castle - who 
are appointed by the Town Board for five-year terms. As part of the review of some applications, 
the Planning Board is assisted on an as-needed basis by other lay boards of the Town, such as the 
Conservation Board (CB), the Zoning Board of Appeals (ZBA), the Open Space Committee and 
the Architectural Review Board (ARB). As part of the review of most applications, the Planning 
Board is also assisted by the Director of Planning, the Town Engineer, the Town Attorney and 
other special consultants when required. 

FEES: 

If you submit an application for Planning Board review, you will be required to reimburse the 
Town for the cost of professional review services, including legal and engineering services, 
incurred in connection with the review of your application. The charges for professional planning 
review services have been $120/hour. If other types of professional consultant review services are 
required, those charges will be in accord with fees usually charged for such services and pursuant 
to a contractual agreement between the Town and such professional. 

At the time of submission of an application, the Planning Board will require the establishment of 
an escrow account from which withdrawals shall be made to reimburse the Town for the cost of 
consultant fees and professional staff services. 

ESCROW ACCOUNT: 

Escrow Accounts are established for each application. Monies will be deducted from the 
account for professional review services rendered. Monthly escrow disbursement summaries 
will be mailed for your reference regarding your project. When the balance in such 
escrow account is reduced to one-third (1/3) of its initial amount, a letter will be mailed to the 
applicant and the applicant shall deposit additional funds into such account to restore its balance 
to the amount of the initial deposit. Additional information on these requirements is provided in 
the North Castle Town Code (see Sections 355-79B and 275-36.C). 

X 
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Prior to submitting an application to the Planning Board for review and approval, prospective 
applicants should schedule an appointment with the Planning Board Secretary at (914) 273-3542 
for a consultation with the Town Planner and the Town Engineer. When the appointment is made, 
a verbal description of the proposal should be provided to the Planning Board Secretary. The 
Town of North Castle is providing the services of the Director of Planning and the Town Engineer 
for initial consultation at no cost to the applicant so that it is possible to conduct the application 
review as efficiently as possible for the benefit of the applicant as well as the Planning Board. 

After meeting with the Town Planner and Town Engineer, prospective applicants should prepare 
one complete set of application documents and plans. This set will be reviewed for completeness 
by the Town Planner. If determined to be incomplete, the Planning Department will submit a 
checklist indicating which items have not been adequately addressed. If determined to be 
complete, the checklist will be initialed and the Applicant should submit the remainder of the 
required application packages. 

Once the checklist has been initialed and all application packages have been submitted, the 
Planning Board Secretary will schedule the application for the first available opening on the 
Planning Board's meeting agenda. However, if the required application material packages, 
including the pertinent application fee are not received at the Planning Board office by 12:00 PM, 
Monday, 14 days prior to the date of the Planning Board meeting at which you are scheduled to 
appear (or otherwise scheduled by the Planning Board Secretary), your application will be 
automatically removed from the agenda. At the discretion of the Planning Board Chairman, your 
application may be rescheduled, if appropriate, for the next available Planning Board meeting or 
the application may be removed from future agendas altogether. Additional requirements pertinent 
to each type of application are provided on the individual application forms, which you should 
carefully review prior to submitting your application. 

When an application is deemed complete and submitted for review, it will be forwarded to the 
Planning Board Members and its professional advisors in advance of the meeting to allow adequate 
time for review, preparation of written reports and site inspections as necessary. Your application 
may also be forwarded to other boards and staff of the Town as well as to agencies outside of the 
Town, if required. Compliance with State Environmental Quality Review (SEQR) procedures is 
also required as part of the processing of all applications. 

At your first appearance before the Planning Board, the Applicant will describe the project and the 
Planning Board will discuss any preliminary issues. The Planning Board discussion may be 
continued at future meetings, or if the Planning Board review has progressed sufficiently, the 
Application may be scheduled for a public hearing (if one is required) The public hearing may 
occur at a single Planning Board meeting, or it may be adjourned and continued at another Planning 
Board meeting. Because the nature and complexity of each application varies 
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considerably, it is not possible to predict in advance the length of time needed to secure Planning 
Board approval. There are certain steps that you can take, however, to expedite the review process. 
These include, but are not limited to, the following: 

• Be thoroughly familiar with the requirements pertinent to your application. Carefully 
review relevant provisions of the North Castle Town Code and the application form for 
your particular type of application. Be sure to check on what other types of approvals may 
be required in addition to that of the Planning Board. Approvals by other Town boards or 
departments as well as agencies outside of the Town may be required before you will be 
allowed to proceed with your project. 

• Make sure that your application materials are accurately prepared and contain all required 
information. The information that we initially request is required, so make sure that your 
submission is complete. If supplementary information is requested as the review process 
continues, make sure that it is submitted in a timely fashion so the Planning Board can 
continue to move your application along. 

• Follow up to make sure that your application materials are being submitted on time, or 
deliver them to the Planning office yourself. 

• Attend the Planning Board meeting at which your application will be discussed and be on 
time for the meeting. If you cannot appear personally, make sure that your representative 
will be there and is thoroughly familiar with your application. 

If the Application is approved by the Planning Board, a resolution of approval will be adopted 
by the Planning Board. It is the Applicant's responsibility to address any and all conditions of 
approval. Permits from the Building Department cannot be issued until all conditions have been 
addressed and the plans have been signed by the Planning Board Chair and the Town Engineer. 

ON LINE AGENDAS & PLANNING DEPARTMENT MEMORANDA CAN BE 
REVIEWED AT 

WWW.NORTHCASTLENY.COM 
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INFORMATIO REGARDING PUBLIC HEARINGS 

1. The North Castle Assessor's Office shall prepare a list of neighbors to be notified for the 
neighbor notifications and public hearings - A minimum of one week's notice is 
required . The fee is $50.00 which includes the list of neighbors and two sets oflabels 
for mailing. The Assessor's Office may be reached Monday- Friday from 8:30 a.m.-
4:30 p.m. at 273-3324. You may also e-mail your request to assessor@northca tleny.com 

When requesting your list please reference the list of application types below so that you 
can tell the Assessor's office how many feet on all sides of the property to create the list 
for. 

Subdivisions - All lots zoned R-10, R-5 and R-2F shall notice all neighbors within 200 
feet from all sides of their property. All other zoning districts shall notice neighbors within 
500 feet from all sides of their property. Public hearing notice must be published in the 
newspaper. 

Special Use Permit for Structuns over 800 sg ft. & Accessorv Apartment - All Zoning 
Districts shall notice all neighbors within 250 feet from all sides of their property. Public 
hearing notice must be published in the newspaper. 

Site Plan. Non Residential - All Zoning Districts shall notice all neighbors within 250 feet 
from all sides of their property. Public hearing notice must be published in the newspaper. 

Site Plan, Residential/ Neighbor Notification - All zoning districts R-3/4A or smaller 
shall notice all neighbors within 250' from all sides of their property. All zoning districts 
zoned R-lA or larger shall notice all neighbors within 500' from all sides of the property. 
No public hearing required, no publication in the newspaper required. 

Wetlands Permit - All Zoning Districts shall notice all abutting property owners. Public 
hearing notice must be published in the newspaper. 

2. The Director of Planning will prepare a Public Notice. The applicant and or professional 
will review, sign, date and return to the Planning Department Secretary. If there are any 
changes necessary, please edit and return for corrections. The corrections will be made 
and emailed back to the applicant who will forward it to the Journal Newspaper, when 
applicable. 

If notification to the newspaper is not required, please continue to #3. 
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You may email your public notice to legals@lohud.com. Please request an affidavit of 
publication which must be submitted to the Planning Board secretary prior to the public 
hearing. The Journal News requires three days prior notice before 12 noon, not counting 
weekends and holidays, for ad placement. Make sure the notice placement of the ad in the 
Greater Westchester Area. This notice cannot be published any sooner than 20 days prior 
to the meeting and must be published no less than 10 days prior to the meeting. 

If you have any questions regarding your publication you may call 888-516-9220: 
Email Address: legals@lohud.com 

It is suggested that you purchase the newspaper for your records the day the notice is 
published. 

3. Send out the Public Hearing Notice/ Neighbor Notification by First Class Mail. Notice 
shall be mailed by the applicant in official envelopes provided by the North Castle 
Planning Department; the list of noticed neighbors will be prepared by the Assessor's 
Office. This must be sent out no less than 10 days prior to the meeting and no more than 
20 days prior to the meeting date. A Certificate of Mailing (PS Form 3817 or 3877) shall 
be filled out and post marked by the Post Office on the day of mailing. Neighbor 
Notifications - no publication in the newspaper required. 

4. The Friday before the meeting or no later than 12:00 p.m. the day of the meeting the 
following must be submitted. 

List of Neighbors prepared by the Assessor's Office 

Certificate of Mailing-PS form 3817 or 3877 post marked by the US Post Office 

Affidavit of publication from the Newspaper (only if published in the newspaper) 
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APPLICATIONS REQUIRING PLANNING BOARD APPROVAL 
SCHEDULE OF APPLICATION FEES 

Tvpe of Application 

Site Development Plan 

Each proposed Parking Space 

Special Use Permit (each) 

Preliminary Subdivision Plat 

Final Subdivision Plat 

Tree Removal Permit 

Wetlands Permit 

Short Environmental Assessment Form 

Long Environmental Assessment Form 

Recreation Fee 

Application Fee 

$200.00 

$10 

$200 (each) 

$300 1st Lot 
$200 (each additional lot) 

$250 1st Lot 
$100 (each additional lot) 

$75 

$50 (each) 

$50 

$100 

$10,000 Each Additional Lot 

Discussion Fee $200.00 
Prior to submission of a sketch or preliminary subdivision Plat, an applicant or an applicant's 
representative wishes to discuss a subdivision proposal to the Planning Board, a discussion fee of 
$200.00 shall be submitted for each informal appearance before the board. 

* Any amendment to previously approved applications requires new application forms and Fes* 
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PLAN ING BOARD SCHEDULE OF .ESCROW ACCOUNT DEPOSITS 

Type of Application 
Deposit* 

Concept Study 

Site Plan Waiver for Change of Use 

Site Development Plan for: 

Multifamily Developments 

Commercial Developments 

1 or 2 Family Projects 

Special Use Permit 

Subdivision: 

Lot Line Change resulting in no new lots 

All Others 

Preparation or Review of Environmental Impact 
Statement 

Amount of Initial Escrow Acconnt 

$500.00 

$500.00 

$3,000.00 plus $100.00 per proposed 
dwelling unit 

$3,000.00 plus $50.00 for each 
required parking space 

$2,000.00 

$2,000.00 plus $50.00 for each 
required parking space 

$1,500.00 

$3,000.00 plus $200.00 per proposed 
new lot in excess of two (2) 

$15,000.00 

* If a proposed action involves multiple approvals, a single escrow account will be 
established. The total amount of the initial deposit shall be the sum of the individual 
amounts indicated. When the balance in such escrow account is reduced to one-third 
1/3 of its initial .e licant shall de osit additional funds into uch account to 

ount of the initial de osit. 

Date: 



I. IDENTIFICATION OF PROPERTY OWNER, APPLICANT AND 
PROFESSIONAL REPRESENTATIVES 

Name of Property Owner: Ai,~ti,-l~ M~ft\1Jc, 

Mailing Address: ·2,.6 (.,\-,\~~TN·..7i' R..\.bbe.. f4>_,.,,?) . Af...MO,,JK! µ~ 
J 

\ O.~O'-\ 

Telephone: b~ ~ ·-2 '~ - t 252, Fax: - e-mail '1 M ;1r',I'\(;) 4_C) ~~·,). iQ,1'1.,-., 

Name of Applicant (if different) : SAMt M 0 ,1£11 ... 

Address of Applicant: 

Telephone: Fax: e-mail 

Interest of Applicant, if other than Property Owner: 

Is the Applicant (if different from the property owner) a Contract Vendee? 

Yes No 

□ □ 
If yes, please submit affidavit sating such. Ifno, application cannot be reviewed by Planning Board 

Name of Professional Preparing Site Plan: 
"'Sl"'C.., f'Ll.-L - r1-,w.. &~ L- A _µ~ ... I Pt 

Address: \~ i>E.-j:;,.f ofl.1> ,(lo/\ h ' AR,f,11 ~.vi.( l ]l)'i.( ,oSt>\,\ 
> 

Telephone: 1 \~ -21-~- 522,5 Fax: - e-mail rh,\"\a.~Jef e:dMC.. I='' ' {., ( 

Name of Other Professional: NIA 

Address: 

Telephone: Fax: e-mail 

Name of Attorney (if any): ~\A 
Address: 

Telephone: Fax: e-mail 
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Applicant Acknowledgement 

By making this application, the undersigned Applicant agrees to permit Town officials and their 
designated representatives to conduct on-site inspections in connection with the review of this application. 

The Applicant also agrees to pay all expenses for the cost of professional review services required for this 
application. 

It is further acknowledged by the Applicant that all bills for the professional review services shall be 
mailed to the Applicant, unless the Town is notifie · vriting by the Applicant at the time of initial 
submission of the application that such 1 1 sh cf d be sent to a designated representative instead. 

MUST HA VE BOTH SIGN A TURES 
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11. IDENTIFICATION OF SUBJECT PROPERTY 

Street Address: U C,,\\G..S.-r, J;' S2,~£, fl-oM:) I bftMo,vK ,' N '< ICSb~ 

Location (in relation to nearest intersecting street): 

bt:1C> feet ~ south, east or w~st) of N'<.). fL,.- Z-1-
Abutting Street(s): ~JI'> D{l\\Je. 

Tax Map Designation (NEW): Section ~~.O'-' Block _ _ \-'--____ Lot 3, 
Tax Map Designation (OLD): Section _ ______ Block _______ Lot -

Zoning District: fl-1.A Total Land Area _ \_._tt>_'-\~---
Land Area in North Castle Only (if different) - ---"-.S_A._Mf.._· _ ___ _ 

Fire District(s) A~,-;K School District(s) 5,,ZJ\,., \\,\\,\.~ 
Is any portion of subject property abutting or located within five hundred (500) feet of the following: 

The b9undary of any city, town or village? 
No .Jf__ Yes (adjacent) __ Ye (within 500 feet) __ _ 
If yes, please identify name(s): _ ___ ______ _ 

The boundary of any exi titJg or propo ed County or State park or any other recreation area? 
o _ _ Ye (adjacent) _V_ Ye (within 500 feet) _ _ _ 

lwf~zu~ ~IL ~~ ~" Co,,.;.:::.f.11..Jllr'llot-J 0-\'~.vr,.,,v.) 
The right-of-way of any existing or propo ed County or State parkway thruway, expres way, road 
or b igl-\;vay? 

o _ ·_/ _ Yes (adjacent) __ Yes (within 500 feet) __ _ 

The existing or proposed right-of-way of any stream or drainage channel owned by the County or 
for whic),1 the County has established channel lines? 
No_✓_ Yes (adjacent) __ Yes (within 500 feet) __ _ 

The existing or proposed boundary of any county or State owned land on which a public building 
or instit6tion is situated? 
No_✓_ Yes (adjacent) ___ Yes (within 500 feet) __ _ 

The boJ,111dary of a farm operation located in an agricultural district? 
No _✓ __ Yes (adjacent) ___ Yes (within 500 feet) __ _ 

Does the Prop~y Owner or Applicant have an interest in any abutting property? 
No ✓ Yes ---

If yes, please identify the tax map designation of that property: 
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III. DESCRIPTION OF PROPOSED DEVELOPMENT 

Proposed Use: ---'-'(lE> _ _ \N:_:tJl...;...._1_1"_ \... _______________ _ 

Gross Floor Area: Existing 3>.SC, S.F. Proposed ;:,So ) S.F. 

Proposed Floor Area Breakdown: 

Retail _________ S.F.; Office ______ S.F.· 

Industrial ________ S.F.; Institutional _____ S.F.; 

Other Nonresidential S.F.; Residential 350 ) S.F.; 

Number of Dwelling Units: --~---

Number of Parking Spaces: Existing 1"\A Required _N_l~A _ __ Proposed ,vlA 

Number of Loading Spaces: Existing 1J\.A Required µ IA Proposed _,v_ jA __ _ 

\~CO Earthwork Balance: Cut _ __ C.Y. Fill _ ___ C.Y. 

Will Development on the subject property inv~ ve any of the following: 

Areas of special flood hazard? No_✓ __ Yes __ _ 
(If yes, application for a Development Permit pursuant to Chapter 177 of the North Castle Town 
Code may also be required) 

Trees with a diame~ r at breast height (DBH) of 8" or greater? 

No Yes ✓ 
(If yes, application for a Tree Removal Permit pursuant to Chapter 308 of the North Castle Town 
Code may also be required.) 

Town-regulated wetlands? No / Yes __ 
(If yes, application for a Town Wetlands Permit pursuant to Chapter 340 of the North Castle Town 
Code may also be required.) 

State-regulated wetlands? No _{__ Yes __ 
(If yes, application for a State Wetlands Permit may also be required.) 

5 



IV. SUBMISSION REQUIREMENTS 

The site development plan application package shall include all materials submitted in support of the 
application, including but not limited to the application form, plans, reports, letters and SEQR 
Environmental Assessment Form. Submission of the following shall be required: 

• One (1) set of the site development plan application package (for distribution to the Town Planner 
for preliminary review purposes). 

• Once a completed preliminary site plan checklist has been received from the Planning Department, 
eight (8) additional sets of the site development plan application package (for distribution to 
Planning Board, Town Engineer, Town Attorney, Town Planner, Planning Board Secretary, 
police, fire department and ambulance corps). 

• One (1) additional reduced sized set (11" x 17") of the site development plan application package 
if any portion of the subject property abuts or is located within five hundred ( 500) feet of the 
features identified in Section II of this application form (for distribution to Westchester County 
Planning Board). 

• A check for the required application fee and a check for the required Escrow Account, both made 
payable to "Town of North Castle" in the amount specified on the "Schedule of Application Fees." 

( continued next page) 
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V. INFORMATION TO BE INCLUDED ON SITE DEVELOPMENT PLAN 

The following checklist is provided to enable the Applicant to determine if he/she has provided enough 
information on the site development plan for the Planning Board to review his/her proposal. Applicants 
are advised to review ARTICLE VIII, Site Development Plan of the North Castle Town Code for a 
complete enumeration of pertinent requirements and standards prior to making application for site 
development plan approval. 

The application for site development plan approval will not be accepted for Planning Board review unless 
all items identified below are supplied and so indicated with a check mark in the blank line provided. 
If a particular item is not relevant to the subject property or the development proposal, the letters "NA" 
should be entered instead. In addition, the project will not be scheduled on a Planning Board agenda 
until the Applicant receives an initialed "site plan checklist" from the Planning Department. 

The information to be included on a site development plan shall include: 

~ 
__ J_ N Na::imm,e of the application or other identifying title. 

J Name and address of the Property Owner and the Applicant, (if different). 

J Name, address and telephone number of the architect, engineer or other legally qualified 
j professional who prepared the plan. 

_ _ Names and locations of all owners ofrecord of properties abutting and directly across any and all 
adjoining streets from the subject property, including the tax map designation of the subject J property and abutting and adjoining properties, as shown on the latest tax records. 

Existing zoning, fire, school, special district and municipal boundaries. 

j Size of the property to be developed, as well as property boundaries showing dimensions and 
bearings as determined by a current survey; dimensions of yards along all property lines; name 
and width of existing streets; and lines of existing lots, reservations, easements and areas 
dedicated to public use. 

__L Reference to the location and conditions of any covenants, easements or deed restrictions that 
cover all or any part of the property, as well as identification of the document where such 
covenants, easements or deed restrictions are legally established. 

J__ Schedule of minimum zoning requirements, as well as the plan's proposed compliance with those 
requirements, including lot area, frontage, lot width, lot depth, lot coverage, yards, off-street 
parking off-street loading and other pertinent requirements. 

~ Locator map at a convenient cale showing the Applicant's entire property in relation to 
J urrounding properties streets etc., within five hundred (500) feet of the site. 

_ __ No11h arrow, written and graphic scales, and the date of the original plan and all revisions, with 
/ notation identifying the revisions. 

__ A signature block for Planning Board endorsement of approval. 
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Existing Conditions Data: 

_j__ Location of existing use and design of buildings, identifying first floor elevation, and other 
structures. 

_ .)_ Location of existing parking and truck loading areas, with access and egress drives thereto. 

_j__ Location of existing facilities for water supply, sanitary sewage disposal, storm water drainage, 
and gas and electric service, with pipe sizes, grades, rim and inverts, direction of flow, etc. 
indicated. 

,j 
Location of all other existing site improvements, including pavement, walks, curbing, retaining 
walls and fences. 

_j__ Location, size and design of existing signs. 

__J_ Location, type, direction, power and time of use of existing outdoor lighting. 

4 Location of existing outdoor storage, if any. + Existing topographical contours with a vertical interval of two (2) feet or less. 

__ Location of existing floodplains, wetlands, slopes of 15% or greater, wooded areas, landscaped 
areas, single trees with a DBH of 8" or greater, rock outcrops, stone walls and any other 
significant existing natural or cultural features. 

Proposed Development Data: 

j Proposed location of lots, streets, and public areas, and property to be affected by proposed 
easements, deed restrictions and covenants. 

~ Proposed location, use and architectural design of all buildings, including propo ed floor 
elevations and the proposed division of buildings into units of separate occupancy. 

~ Proposed means of vehicular and pedestrian access to and egress from the site onto adjacent 
streets. 

~ Proposed sight distance at all points of vehicular access. 

~ Proposed number of employees for which buildings are designed 

dt__ Proposed streets with profiles indicating grading and cro s-sections showing the width of the 
roadway· the location and width of i.dewalks; and the location and size of utility lines. 

dL Proposed location and design of any pedestrian circulation on the site and off-street parking and 
loading areas, including handicapped parking and ramps, and including details of construction, 
surface materials, pavement markings and directional signage. 

rJ\ft- Proposed location and design of facilities for water supply, sanitary sewage disposal, storm water 
drainage, and gas and electric service, with pipe sizes, grades, rim and inverts, direction of flow, 
etc. indicated. 
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__j_ Proposed location of all structures and other uses of land, such as walks, retaining walls, fences, 
designated open space and/or recreation areas and including details of design and construction. 

iJJ__ Location, size and design of all proposed signs. 

~ Location, type, direction, power and time of use of proposed outdoor lighting. 

~ Location and design of proposed outdoor garbage enclosure. 

~ Location of proposed outdoor storage, if any. 

_L_ Location of proposed landscaping and buffer screening areas, including the type (scientific and 
common names), size and amount of plantings. 

~ Type of power to be used for any manufacturing 

~ Type of wastes or by-products to be produced and disposal method 

~ In multi-family districts, floor plans, elevations and cross sections 

tAA The proposed location, size, design and use of all temporary structures and storage areas to be 
used during the course of construction. 

_j_ Proposed grade elevations, clearly indicating how such grades will meet existing grades of 
adjacent properties or the street. 

I Proposed soil erosion and sedimentation control measures . 

.i._ For all proposed site development plans containing land within an area of special 
flood hazard, the data required to ensure compliance with Chapter 177 of the North Castle 
Town Code. 

I For all proposed site development plans involving clearing or removal of trees with a DBH 
of 8" or greater, the data required to ensure compliance with Chapter 308 of the North 
Castle Town Code. 

r./ \J'+ For all proposed site development plans involving di turbance to Town-regulated wetlands, 
the data required to ensure compliance with Chapter 340 oftbe North Castle Town Code. 

F:\PLAN6.0\Application Forms \2016 Full Set\Part B - Site Devel 2016.doc 
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TOWN OF NORTH CASTLE 

RESIDENTIAL PROJECT 
REVIEW COMMITTEE 
Adam R. Kaufman AICP, Chair 

WESTCHESTER COUNTY 
17 Bedford Road 

Armonk, New York 10504-1898 
Telephone: (914) 273-3000 x43 

Fax: (914) 273-3554 
www.northcastleny.com 

RESIDENTIAL PROJECT REVIEW COMMITTEE (RPRC) PROCEDURES 

The RPRC was created to streamline the residental review process and quickly reviews all residential 
projects. Projects determined to have no impact are permitted to apply to the Building Department while 
more complicated projects are directed to the appropriate review board(s). 

THE RPRC reviews all applications for residential perm its (including, but not limited to, buildings permits, 
steep slope permits, wetlands permits and pool permits), but excluding permits only relating to interior 
alterations/renovations. 

To get on an RPRC agenda you must submit a single PDF file containing the following to the Planning Department 

1. Complete all items on the RPRC checklist 

2. RPRC Application fee. Check made payable to: Town of North Castle. 

3. Floor Area and Gross Land Coverage work sheets (with backup information) 

4. Plans for your project according the RPRC Checklist 

5. Submit one single PDF file containg all information listed above to the Planning Department: 
planning@northcastleny.com. 

Once your application has been submitted, you may follow your application on 
the RPRC webpage located at http://www.northcastleny.com1residential-project-review-committee-rprc 

Determination Letters are posted on the website (click on determination letters, find the date of your meeting 
and click on the name of your project - Letters are posted the day after the meeting, typically by 1 :00 p.m.) 



TOWN OF NORTH CASTLE 

RESIDENTIAL PROJECT 
REVIEW COMMITTEE 
Adam R. Kaufman AICP, Chair 

WESTCHESTER COUNTY 
17 Bedford Road 

Armonk, New York 10504-1898 
Telephone: (914) 273-3000 x 43 

Fax: (914) 273-3554 
www.nortcastleny.com 

RESIDENTIAL PROJECT REVIEW COMMITTEE (RPRC) APPLICATION 

Section I- PROJECT 

ADDRESS: __ 'Z.-_b __ c_~___;_~...c...tl.__..Tr __ ....;_~___:~=' ·:..:....e_ (2o_ "=~-7+'-./\--'-.C~::.........=<-tJ<-=-,J,-........:M:....::W:::..=....___,,_y(J><...:rtv{:..:....,:____.:l-=.o$i-=-=--()'i-4---~

Section III- DESCRIPTION OF WORK: 

Section III- CONTACT INFORMATION: 

APPLICANT: f\~\\o.r->{ f'A,..,/l\,.J!) 

ADDRESS: '2-& ltAP~tv.Jf' ~e.. ~b~ fl..oA~ 

PHONE: b'-\b- z_~q- ".\-1.S'b MOBILE:. _ _____ EMAIL: P,..}A. ,...(l.\,J O e_ 8,A.MMfL\:\ (,~Jf". (()fJ' 

PROPERTY OWNER: 

ADDRESS:. _ _ _ ____ ____ ____ ____________ _ 

PHONE: ____ ___ MOBILE :. ___ ____ EMAIL:. ______________ _ 

PROFESSIONAL:: 51"'L Pt.\...-L - .j2. l~ 
} 

P.f-

ADDRESS: 17...o ~ ~ (!fi.}fe1 .. :~ fl.oA~ )M,,Ao,-11i. 1 µe.v 

PHONE: ~l~- '11-3--~21.5 MOBrLE: _ _._1 l'--->'-\-~ tl D_1._-_'-l_b _.__fl ___ _____ _ 

EMAIL: r'bo"'' \\(.,. Lo,-. 

Section IV-PROPERTY INFORMATION: 

Zone: (l -'LA 



Town of North Castle 
Residential Project Review Committee 

17 Bedford Road Armonk, New York 10504 
(914) 273-3542 (914) 273-3554 (fax) 

RPRC COMPLETENESS REVIEW FORM 

This form represents the standard requirements for a completeness review for all 
Residential Project Review Committee submissions. Failure to provide all of the information 
requested will result in a determination that the application is incomplete. 

Project Name on Plan: 
en p 'bS e~ .s. r-te-- ~~'°VE Mf""" 

~ nitial Submittal □Revised Preliminary 

Street Location : 
U C l\f .-snvv-r-

Zoning District: R.-2A Property Acreage: l. lo~ Tax Map Parcel ID: 

Date: ·z,l'Z,"\ / -Z.0 '2.1-

DEPARTMENTAL USE ONLY 

Date Filed : ___ _ Staff Name: - - - --- ---~ 

Preliminary Plan Co~teness Review Checklist 
Items marked with a LJ are complete, items left blank O are incomplete and must be 
completed, "NA" means not applicable. 

o. 
o . 
o. 
o. 
□· 
□· 
□· 
□· 

Plan prepared by a registered architect or professional engineer 

Aerial photo (Google Earth) showing the applicant's entire property and adjacent 
properties and streets 

Map showing the applicant's entire property and adjacent properties and streets 

A locator map at a convenient scale 

The proposed location, use and design of all buildings and structures 

Existing topography and proposed grade elevations 

Location of drives 

Location of all existing and proposed site improvements, including drains, culverts, 
retaining walls and fences 



RPRC COMPLETENESS REVIEW FORM 
Page 2 

. Description of method of water supply and sewage disposal and location of such facilities 

D 0. The name and address of the applicant, property owner(s) if other than the applicant and 
of the planner, engineer, architect, surveyor and/or other professionals engaged to work 

D 1. Submission of a Zoning Conformance Table depicting the plan's compliance with the 
minimum requirements of the Zoning District 

D 2. If a tree removal permit is being sought, submission of a plan depicting the location and 
graphical removal status of all Town-regulated trees within the proposed area of 
disturbance. In addition, the tree plan shall be accompanied by a tree inventory includes 
a unique ID number, the species, size, health condition and removal status of each tree. 

D 3. If a wetlands permit is being sought, identification of the wetland and the 1 OD-foot wetland 
buffer. 

More information about the items required herein can be obtained from the North Castle 
Planning Department. A copy of the Town Code can be obtained from Town Clerk or on the 
North Castle homepage: http://www.northcastleny.com/townhall.html 

On this date, all items necessary for a technical review of the proposed site plan 
have been submitted and constitute a COMPLETE APPLICATION. 



PLANNING DEPARTMENT 
Adam R. Kaufman, AICP 

Director of Planning 

TOWN OF NORTH CASTLE 

WESTCHESTER COUNTY 
17 Bedford Road 

Armonk, New York 10504-1898 

Telephone: (914) 273-3542 
Fax: (914) 273-3554 
www.northcastleny.com 

GROSS LAND COVERAGE CALCULATIONS WORKSHEET 

Application Name or Identifying Title: '2-~ l \\ft-5>T(l)J\ {2-Thue. floA !> Date: Z,.l'Z,4 \1.cz.:l 

Tax Map Designation or Proposed Lot No. : ~-~, C>~- 1-.3 '\ 

Gross Lot Coverage 

I. 

2. 

Total lot Area (Net Lot Area for Lots Created After 12/13/06): 

Maximum permitted gross land coverage (per Section 355-26.C(l)(b)): 

3. BONUS maximum gross land cover (per Section 355-26.C(l)(b)): 

S\ 

4. 

5. 

6. 

7. 

8. 

9. 

IO. 

II. 

12. 

Distance principal home is beyond minimum front yard setback 
xlO = :$10 

TOTAL Maximum Permitted gross land coverage= Sum of lines 2 and 3 

Amount oflot area covered by principal building: 
:Z,,\.\. <\. i existing+ -~,.....__ proposed= 

Amount of lot area covered by accessory buildings: 
Q existing + 0 proposed = 

Amount of lot area covered by decks: 
5q " existing + 0 proposed = 

'7 

Amount of lot area covered by porches: 
0 existing + 0 proposed = 

Amount of lot area covered by driveway parking areas and walkways: 
2}·~) exi ting + j~cO proposed= 

' (r/1\-,·u:,"') 
Amount of lot area covered by terraces: 

O existing + C) proposed = 

Amount of lot area covered by tennis court, pool and mechanical equip: 
0 existing+ 0 proposed= 

Amount of lot area covered by all other structures: (...S,~ ~ S.~llV(, ->Gt-) 
t (...0 exfating + ----=V'---_ proposed= 

13. Proposed .---: al of Lines 5 - 12 = 

O..Sf 

If Line 13 is I oposal complies with the Town 's maximum gross land coverage regulations and 
the project m ___c-.....----. l Review Committee for review. If Line 13 is greater than Line 4 your proposal 
does not com 

Signature an 
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GROSS LAND COVERAGE 
DRAWING 

PROPOSED SITE IMPROVEMENTS 
26 CHESTNUT RIDGE ROAD 

ARMONK, NEW YORK 

APPLICANT/OWNER: 

ANTHONY MARINO 
26 CHESTNUT RIDGE ROAD 
ARMONK, NEW YORK 10504 



PLANNING DEPARTMENT 
Adam R. Kaufman, AICP 

Director of Planning 

TOWN OF NORTH CASTLE 

WESTCHESTER COUNTY 
17 Bedford Road 

Armonk, New York 10504-1898 

GROSS LAND COVERAGE WORKSHEET 

Telephone: (914) 273-3542 
Fax: (914) 273-3554 
www.northcastleny.com 

The following format is to be used for all applications for the purpose of demonstrating the 
gross land coverage of a property as necessary to show compliance with gross land coverage 
limitations of the Town Code. 

1. Scaled worksheets are to be prepared based upon a site plan which represents existing or 
proposed conditions as applicable to the particular circumstances of the approval being 
sought. All site plans and worksheets are required to be prepared by a licensed or 
registered professional in the State of New York. 

2. Each component of the gross land coverage is to be divided into simple polygons 
(squares, rectangles, etc.) each being drawn on the plan. The area of each polygon is to 
be shown by providing the dimensions and resulting area measurement. Each polygon 
is to be assigned an identifying label for reference purposes. 

3. A summary table for each component is to be completed. The area of each polygon is 
to be listed by reference label then added, resulting in the gross land coverage for the 
entire site. 

4. Any exception of land coverage from the gross land coverage must be identified on the 
floor plans and summary tables. The rationale for any exception must accompany the 
floor area worksheets. 

5. A schematic illustration of the format is shown below 

a 

b axb=!A 
House 

cxd 
2A 

C d 
r 

V 

e 

d 

IA= House 
2A= Drive 

IA 
2A 

GROSS LAND COVERAGE 



LOT AR EA, NET - Lot area m inus seventy five (7 5) percent of the area of any wetlands, 
waterbodies and, watercourses, but excluding any adjacent areas, all as defined in Chapter 209 
Wetlands and Drai nage, of the Tow n Code, a nd the area of any steep slopes, as defined 
Chapter 213, except that in the case of one-fam ily lots, the deduct ion for steep slopes shall be 
only fifty (50) percent. 

Lot Size Maximum Permitted Gross Land 
Coverage for One-Family 
Dwelling Lots 1 

( square feet) 
Less than 5,000 square 50% of the lot area 
feet 

5,000 to 9,999 square feet 2,500 plus 30% of the lot area in 
excess of 5,000 square feet 

10,000 to 14,999 square 4,000 plus 24% of the lot area in 
feet excess of 10,000 square feet 

15,000 square feet to 5,200 plus 18% of the lot area in 
0.499 acres excess of 15,000 square feet 

0.5 to 0.749 acres 6,420 plus 15% of the lot area in 
excess of 0.5 acres 

0.75 to 0.999 acres 8,050 plus 12% of the lot area in 
excess of 0.75 acres 

1.0 to 1.999 acres 9,350 plus 9% of the lot area in 
excess of 1.0 acres 

2.0 acres or more 13 ,270 plus 7.5% of the lot area 
in excess of 2.0 acres 

*Permitted gross land coverage limitations for two -family dwelling 1 ots in th e R-2F District sh all bet wenty five (2 5) 
percent greater than that permitted for one-family dwelling lots. 

NOTWITHSTANDING ABOVE LIMITATIONS, AN ADDITIONAL 1 0 SQUA RE FEET O F G ROSS LA ND 
COVERAGE SHALL BE PERMITTED FOR EACH ONE FOOT OF FRONT YARD SETBACK OF THE PRINCIPAL 
DWELLING TN EXCESS OF THE MINIMUM FRONT YARD SETBACK REQUIRED. 

F:\PLAN6.0\Application Forms\GROSS LAND COVERAGE CALCULATIONS WORKSHEET 8-13-19.doc 



PLANNING DEPARTMENT 
Adam R. Kaufman, AICP 

Director of Planning 

TOWN OF NORTH CASTLE 

WESTCHESTER COUNTY 
17 Bedford Road 

Armonk, New York 10504-1898 
January 29, 2019 

Telephone: (914) 273-3542 
Fax: (914) 273-3554 
www .northcastleny.com 

FLOOR AREA CALCULATIONS WORKSHEET 

Application Name or Identifying Title: U l'Af!:>l" f"'J\ (,'--1.!')bE.. ~0"1-', 

Tax Map Designation or Proposed Lot No. : l\L\ .O~- \-.1'\ 

Floor Area 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. Pro 

Total Lot Area (Net Lot Area for Lots Created After 12/13/06): 

Maximum permitted floor area (per Section 355-26.B(4)): 

Amount of floor area contained within first floor: 
\SOU existing + 0 proposed = 

Amount of floor area contained within second floor: 
($c>D existing + 0 proposed = 

Amount of floor area contained within garage: 
.9>;) existing + 0 proposed= 

Amount of floor area contained within porches capable of being enclosed: 
0 existing + 0 proposed = 

AmouI!,t;,_of floor area contained within basement (if applicable - see definition): 
_ ___;;U'--_ existing + 0 proposed = _ 

Amount of floor area contained within attic (if applicable - see definition): 
() existing + 0 proposed = _ 

Amouµt of floor area conta ined within all accessory buildings: 
_ ___;;_U __ exi ting + 0 proposed= _ 

posed floor area: Total of Lines 3 - 9 = 

Date: Z f 2-'-I \ '2.l 

1~ ) 'l. 2( .Sf

<.\.) L\".\-& 5f 

() Sf 

0 S.f 

If Line 10 is less than or equal to Line 2, your proposal complies with the Town's maximum floor area regulations 
and the project may proceed to the Residential Project Review Committee for review. If Line 10 is greater than Line 2 

your proposal doe !.8--'i_ ~_,!,.:;_ ij~~.::_~~ n's regulations. 

Date 



PLANNING DEPARTMENT 
Adam R. Kaufman, AICP 

Director of Planning 

TOWN OF NORTH CASTLE 

WESTCHESTER COUNTY 
17 Bedford Road 

Armonk, New York 10504-1898 

GROSS FLOOR AREA WORKSHEET 

Telephone: (914) 273-3542 
Fax: (914) 273-3554 
www.northcastleny.com 

The following format is to be used for all applications for the purpose of demonstrating 
the gross floor area of a building or group of buildings as necessary to show compliance 
with a building or group ofbu ildings as necessary to show compliance with floor area 
limitations of the Town Code or as otherwise necessary to illustrate the intended or 
potential use of a structure. 

1. Scaled worksheets are to be pre pared base d upon floor plans w hich repres ent 
existing or proposed conditions as applicable to the particular circumstances of the 
approval being sought. All floor plans and worksheets are required to be prepared 
by a licensed or registered professional in the State of New York. 

2. The floor area of each floor is to be divided into simple polygons (squares, 
rectangles, etc.) each being drawn on theplan. The area of each polygon is to be 
shown by providing the dimensions and resulting area measurement. Each 
polygon is to be assigned an identifying label for reference purposes. 

3. A summary table for each floor is to be completed. The area of each polygon is to 
be listed by reference label then added, resulting in the floor area for the entire 
floor. 

4. A similar summary table is to be provided listing the total floor a re of each floor 
within the resulting floor area of each building. 

5. Any exception of floor area from the gross floor area must be identified on the 
floor plans and summary tables. The rationale for any exception must accompany 
the floor area worksheets. 

6. A schematic illustration of the format is shown below. 

a 

b axb=IA 

c cxd=IB d 

1st Floor 

lA= 
18= 

I" Floor Total= 

BASEMENT= 
1" FLOOR= 
2nd FLOOR= 

GROSS FLOOR AREA 



LOT AREA, NET- Lot area minus seventy five (75) percent of the area of any wetlands, 
waterbodies and, watercourses, but excluding any adjacent areas, all as defined in 
Chapter 209 Wetlands and Drainage, of the Town Code, and the area of any steep slopes, 
as defined Chapter 213, except that in the case of one-family lots, the deduction for steep 
slopes shall be only fifty ( 50) percent. 

FLOOR AREA, GROSS -- The sum of the horizontal areas of the several stories of the 
building or buildings, excludi ng any floor area used for o ff-street parking or loading 
purposes (except for one- and two-family residences), measured from the exterior walls 
or, in the case of a common wall separating two buildings, from the center line of such a 
common wall, and including any two-story or any enclosed porch, or one ha ving a roof 
and capable of being enclosed. See the definition of "basement" for exclusion o f 
basement/mechanical areas in nonresidential buildings from "floor area, gross." For one
and two-family residences, any attic space with a floor to ce iling height of 7.5 feet or 
greater shall be included as part of gross floor area, as shall those portions of any 
basement with a floor to ceiling height of 7. 5 feet or greater if the basement is considered 
a "story" in accordance with one of the following three alternative measurements: 

A. Where the finished s urface of the floor ab ove the basement is more than six feet 
above average grade. 

B. Where the finished s urface of the floor ab ove the basement is more than six feet 
above the finished ground level for more than 50% of the total building perimeter. 

C. Where the finished surface of the floor above the basement is more than 12 feet 
above the finished ground level at any point along the building perimeter. 



Lot Size Maximum Permitted Gross Floor 
Area for One-Family Dwellings and 
Accessory Buildings 1 

( square feet) 
Less than 5,000 square feet 1,875 or 50% of the lot area, 

whichever is greater 

5,000 to 9,999 square feet 2,500 plus 25% of the lot area in 
excess of 5,000 square feet 

10,000 to 14,999 square feet 3,750 plus 20% of the lot area in 
excess of 10,000 square feet 

15,000 square feet to 0.499 4,750 plus 15% of the lot area in 
acres excess of 15,000 square feet 

0.5 to 0.749 acres 5,768 plus 10% of the lot area in 
excess of 0.5 acres 

0. 75 to 0.999 acres 6,856 plus 8% of the lot area in 
excess of 0.75 acres 

1.0 to 1.499 acres 7,727 plus 6% of the lot area in 
excess of 1.0 acres 

1.5 to 1.999 acres 9,034 plus 5% of the lot area in 
excess of 1.5 acres 

2.0 to 3.999 acres 10,122 plus 4% of the lot area in 
excess of 2.0 acres 

4.0 acres or more 13,607 plus 3% of the lot area in 
excess of 4.0 acres 

*Permitted gross floor area for tw o-family dwellings in the R-2F District shall be one
third (1/3) greater than that permitted for one-family dwellings. 

F:\PLAN6.0\Application Forms\FLOOR AREA CALCULATIONS WORKSHEET 8-13-19.doc 
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I. 

STORMWATER REPORT 
JMC Project 22021 

Marino Residence Improvements 
26 Chestnut Ridge Road 

Town of North Castle, New York 
February 18, 2022 

INTRODUCTION 

Laser Scanning 

This stormwater report has been prepared to study the stormwater management aspects 
of the proposed 26 Chestnut Ridge Road improvements and subsequent proposed drainage 
improvements located at the above address. The development has been designed in 
accordance with the following: 

• New York State Stormwater Management Design Manual, dated January 2015. 
• Chapter 267, titled "Stormwater Management" of the North Castle Town Code. 

The applicant is proposing site improvements that include the import of fill to level both 
the front and backyards, the construction of a patio area located in the backyard along with 
stormwater improvements to mitigate the approximate increase of 1,800 sf of impervious 
area caused by these improvements. The stormwater improvements will include two lawn 
inlets with sumps that will convey runoff into an underground detention system made up of 
4-Stormtech 740 units that will detain and release runoff slowly as to maintain peak runoff 
flows under proposed conditions as compared to existing conditions, despite the increase 
in impervious surfaces. A cut and fill analysis produced a net import of material of 
approximately 1,550 cy of material (which include material already brought to the Site that 
is shown in red on the plans). 

A hydrologic analysis of the drainage area and its sub-drainage areas studied herein was 
prepared using the USDA Soil Conservation Service TR-55 "Urban Hydrology for Small 
Watersheds" methodology for the following rainfall event shown in Table I: 

Table I 
TR-55 24 Hour Rainfall Depths 

Design Storm Recurrence Interval Inches of Rainfall 

I 00 Year Storm Event 9.1 

Rainfall depths shown in the table above for the Town of Armonk in Westchester County 
are taken from the Extreme Precipitation Tables from the Northeast Regional Climate 
Center 24-hour rainfall frequency data from Cornell University's precip.net. 

JMC Planning Engineering Landscape Architecture & Land Surveying, PLLC I JMC Site Development Consultants, LLC 

120 BEDFORD ROAD I ARMONK, NY 10504 I 914.273.5225 I MAIL@JMCPLLC.COM I JMCPLLC.COM 



 

 
As detailed below, the project will result in a net increase in the overall impervious surfaces 
by approximately 1,800 sf. 

Table 2 
Pre- and Post-Construction Site Impervious Coverage Numbers 

 
Pre-Construction 

Impervious 
Coverage (sf) 

Post-Construction 
Impervious 

Coverage (sf) 

Total Increase in 
Impervious Coverage 

(sf) 
5,558 7,358 1,800 

 
 
II. EXISTING CONDITIONS 
   

Under existing conditions, the Site generally drains from east to west, towards the rear of 
the Site and eventually into drainage features running along Baldwin Road and Interstate 
684. The rear property line has been designated as Design Line #1. 

 
Existing Drainage Area 1 (EDA-1) is approximately 1.45 acres and includes the existing 
residence, associated walkways and landscaped areas, a portion of the driveway and a large, 
wooded area. As mentioned above, this drainage area generally drains from east to west, 
towards the rear of the Site and eventually into drainage features running along Baldwin 
Road and Interstate 684. The rear property line has been designated as Design Line #1, as 
shown on drawing DA-1, titled “Existing Drainage Area Map”, provided in Appendix E of 
this report. The Curve Number (CN) and Time of Concentration (Tc) for this drainage 
area are 62 and 7.68 minutes, respectively. 

 
III. PROPOSED CONDITIONS 

 
As mentioned above, the applicant is proposing site improvements that include the import 
of fill to level both the front and backyards, the construction of a patio area located in the 
backyard along with stormwater improvements to mitigate the approximate increase of 
1,800 sf of impervious area caused by these improvements. The stormwater improvements 
will include two lawn inlets with sumps that will convey runoff into an underground 
detention system made up of 4-Stormtech 740 units that will detain and release runoff 
slowly as to reduce peak runoff flows under proposed conditions as compared to existing 
conditions. A cut and fill analysis produced a net import of material of approximately 1,550 
cy of material (which include material already brought to the Site that is shown in red on 
the plans. 

 
Proposed Drainage Area 1 (PDA-1) is approximately 1.36 acres and includes the existing 
residence, associated walkways and landscaped areas, a portion of the driveway and a large, 
wooded area. This drainage area also contains a small portion of the new patio area and the 
regraded back yard area. As mentioned above, this drainage area generally drains from east 
to west, towards the rear of the Site and eventually into drainage features running along 



 

Baldwin Road and Interstate 684. The rear property line has been designated as Design Line 
#1, as shown on drawing DA-2, titled “Proposed Drainage Area Map”, provided in 
Appendix E of this report. The Curve Number (CN) and Time of Concentration (Tc) for 
this drainage area are 61 and 6.00 minutes, respectively. 

 
Proposed Drainage Area 2 (PDA-2) is approximately 0.09 and contains much of the new 
patio area and some grass areas. Much of this new impervious area (patio area) and some 
grass areas will be collected by lawn inlets with sumps that will convey runoff into an 
underground detention system made up of 4-Stormtech 740 units that will detain and 
release runoff slowly as to maintain peak runoff flows under proposed conditions as 
compared to existing conditions, despite the increase in impervious surfaces. The rear 
property line has been designated as Design Line #1, as shown on drawing DA-2, titled 
“Proposed Drainage Area Map”, provided in Appendix E of this report. The Curve Number 
(CN) and Time of Concentration (Tc) for this drainage area are 89 and 5.00 minutes, 
respectively, 
 
It should be noted that the underground stormwater mitigation system will be designed 
with no infiltration and simply as a detention system. It would be completely enclosed in an 
impermeable liner that will ensure zero infiltration.  
 
Table 3 summarizes the peak rates of runoff under existing conditions compared to 
proposed conditions and the percent reduction. The numbers included in this table below 
were obtained from calculations included in Appendix A & B of this report. 

 
Table 3 

Percent Reductions in Peak Rates of Runoff (Existing vs. Proposed Conditions) 
(Cubic Feet per Second) 

 
 

Design 
Line 

Storm 
Recurrence 
Frequency 

(Years) 

Existing 
Peak Runoff Rate 

(cfs) 

Total Proposed 
Peak Runoff Rate 

(cfs) 

Percent 
Reduction (%) 

1 100 year 6.32 6.32 0.0 
 
 
IV. Sediment and Erosion Control 
 

A potential impact of the proposed development on any soils or slopes will be that of 
erosion and transport of sediment during construction.  An Erosion and Sediment Control 
Management Program will be established for the proposed development, beginning at the 
start of construction and continuing throughout its close, as outlined in the "New York 
State Standards and Specifications for Erosion and Sediment Control," November 2016.  A 
continuing maintenance program will be implemented for the control of sediment transport 
and erosion control after construction and throughout the useful life of the project.   
 



 

The Operator shall have a qualified professional conduct an assessment of the site prior to 
the commencement of construction and certify that the appropriate erosion and sediment 
controls, as shown on the Sediment & Erosion Control Plans, have been adequately installed 
to ensure overall preparedness of the site for the commencement of construction.  In 
addition, the Operator shall have a qualified professional conduct one site inspection at least 
once every seven calendar days. 

 
Soil Description 
 
As provided by the United States Department of Agriculture, Soil Conservation Service 
"Web Soil Survey," soil classifications which exist on the subject site are described below. 
 
Soils are placed into four hydrologic groups:  A, B, C, and D.  In the definitions of the 
classes, infiltration rate is the rate at which water enters the soil at the surface and is 
controlled by the surface conditions.  Transmission rate is the rate at which water moves in 
the soil and is controlled by soil properties.  Definitions of the classes are as follows: 
 

A. (Low runoff potential).  The soils have a high infiltration rate even when thoroughly wetted.  
They chiefly consist of deep, well drained to excessively drained sands or gravels.  They have a 
high rate of water transmission. 

 
B. The soils have a moderate infiltration rate when thoroughly wetted.  They chiefly are 

moderately deep to deep, moderately well drained to well drained soils that have moderately 
fine to moderately coarse textures.  They have a moderate rate of water transmission. 

 
C. The soils have a slow infiltration rate when thoroughly wetted.  They chiefly have a layer that 

impedes downward movement of water or have moderately fine to fine texture.  They have a 
slow rate of water transmission. 

 
D. (High runoff potential).  The soils have a very slow infiltration rate when thoroughly wetted.  

They chiefly consist of clay soils that have a high swelling potential, soils that have a permanent 
highwater table, soils that have a claypan or clay layer at or near the surface, and shallow soils 
over nearly impervious material.  They have a very slow rate of water transmission. 

 
Per the USDA Web Soil Survey, the following soils listed below are present at the site.  
Following this list is a detailed description of each soil type found on the property: 
 
SYM. HYDRO. SOIL GROUP  DESCRIPTION    
CrC  B Charlton-Chatfield Complex, 0-15% slopes, very rocky 
CsD  B Charlton-Chatfield Complex, 15-35% slopes, very rocky 
 
CrC, Charlton-Chatfield Complex, 0-15% slopes 
This soil is well drained and the depth to the top of a seasonal highwater table is more than 
6 feet. Hydrologic group: B 
 



 

CsD, Charlton-Chatfield Complex, 15-35% slopes 
This soil is well drained and the depth to the top of a seasonal highwater table is more than 
6 feet. Hydrologic group: B 
 
On-Site Pollution Prevention 
There are temporary pollution prevention measures used to control litter and construction 
debris on site, such as: 

 
• Silt Fence 
• Stabilized Construction Entrance 
• Silt Sack 
• Excavated Drop Inlet Protection 
• Stone & Block Drop Inlet Protection 

 
Temporary Control Measures 
 
Temporary control measures and facilities will include silt fences, stabilized construction 
access, temporary seeding and mulching. 
 
Throughout the construction of the proposed improvements, temporary control facilities 
will be implemented to control on-site erosion and sediment transfer. Descriptions of the 
temporary sediment & erosion controls that will be used during the development of the site 
including silt fence, stabilized construction access, seeding, mulching and inlet protection are 
as follows:  
 
1. Silt Fence is constructed using a geotextile fabric.  The fence will be either 18 inches or 

30 inches high.  The height of the fence can be increased in the event of placing these 
devices on uncompacted fills or extremely loose undisturbed soils.  The fences will not 
be placed in areas which receive concentrated flows such as ditches, swales and 
channels nor will the filter fabric material be placed across the entrance to pipes, 
culverts, spillway structures, sediment traps or basins. 

 
2. Seeding will be used to create a vegetative surface to stabilize disturbed earth until at 

least 80% of the disturbed area has a perennial vegetative cover.  This amount is 
required to adequately function as a sediment and erosion control facility.  Grass lining 
will also be used to line temporary channels and the surrounding disturbed areas. 

 
3. Mulching is used as an anchor for seeding and disturbed areas to reduce soil loss due to 

storm events.  These areas will be mulched with straw at a rate of 3 tons per acre such 
that the mulch forms a continuous blanket.  Mulch must be placed after seeding or 
within 48 hours after seeding is completed. 

 
4. Inlet Protection will be provided for all stormwater basins and inlets with the use of 

curb & gutter inlet protection and stone & block inlet protection structures, which will 



 

keep silt, sediment and construction debris out of the storm system.  Existing structures 
within existing paved areas will be protected using “Silt Sacks” inside the structures. 

 
5. Inlet Protection will be provided for all stormwater basins and inlets with the use of 

curb & gutter inlet protection and stone & block inlet protection structures or hay bale 
filters, which will keep silt, sediment, and construction debris out of the existing and 
proposed storm systems. 
 

6. Stabilized Construction Entrance consists of AASHTO No. 1 rock. The rock entrance 
will be a minimum of 50 feet in length by 12 feet in width by 6 inches in depth. 

 
The contractor shall be responsible for maintaining the temporary sediment and erosion 
control measures throughout construction.  This maintenance will include, but not be 
limited to, the following tasks: 
 
1. For dust control purposes, moisten all exposed graded areas with water at least twice a 

day in those areas where soil is exposed and cannot be planted with a temporary cover 
due to construction operations or the season (December through March). 

 
2. Inspection of erosion and sediment control measures shall be performed at the end of 

each construction day and immediately following each rainfall event.  All required repairs 
shall be immediately executed by the contractor. 

 
3. Sediment deposits shall be removed when they reach approximately ⅓ the height of the 

silt fence.  All such sediment shall be properly disposed of in fill areas on the site, as 
directed by the Owner’s Field Representative.  Fill shall be protected following disposal 
with mulch, temporary and/or permanent vegetation and be completely circumscribed 
on the downhill side by silt fence.  

 
4. Rake all exposed areas parallel to the slope during earthwork operations. 
 
5. Following final grading, the disturbed area shall be stabilized with a permanent surface 

treatment (i.e. turf grass, pavement or sidewalk).  During rough grading, areas which are 
not to be disturbed for fourteen or more days shall be stabilized with the temporary 
seed mixture, as defined on the plans.  Seed all piles of dirt in exposed soil areas that 
will not receive a permanent surface treatment. 

 
Solid Waste Management and Portable Sanitary Management 
 
The purpose of this management measure is to prevent the potential for solid waste such as 
construction debris, trash, etc. from construction sites due to improper handling and 
storage. Debris and litter should be removed periodically from the BMP’s and surrounding 
areas to prevent clogging of pipes and structures. All construction material shall be stored 
in designated staging areas.  Roll-off containers shall be placed on site and all empty 
containers, construction debris and litter shall be placed in the containers.   



 

 
Portable sanitary units may be utilized on-site, or bathrooms will be provided within 
construction trailers. A sanitation removal company will be hired to pump/remove any 
sanitary waste. In the event that portable sanitary units are used and then cleaned after 
being emptied, the rinse water may not be disposed of to the storm drain system. It shall be 
contained for later disposal if it can’t be disposed of on-site. Remove paper and trash before 
cleaning the portable sanitary units. The portable sanitary units shall be located away from 
the storm drain system if possible. Provide overhead cover for wash areas if possible. 
Maintain spill response material and equipment on site to eliminate the potential for 
contaminants and wash water from entering the storm drain system. 

 
Permanent Control Measures and Facilities for Long Term Protection 
 
Towards the completion of construction, permanent sediment and erosion control 
measures will be developed for long term erosion protection.  The following permanent 
control measures and facilities have been proposed to be implemented for the project: 
 
1. Lawn Inlets will be used to remove some of the coarse sand and grit sediment before 

entering the drainage system.  Each on site catch basin will be constructed with an 18-
inch-deep sump. 

 
2. Seeding of at least 70% perennial vegetative cover will be used to produce a permanent 

uniform erosion resistant surface.  The seeded areas will be mulched with straw at a 
rate of 2 tons per acre such that the mulch forms a continuous blanket. 

 
3. Underground Detention Basin will be made up of 4-StormTech 740 Recharge Chambers 

used to detain and mitigate the increase in peak rates of stormwater runoff. The 
StormTech 740 Recharge Chambers are domed shaped fully opened bottom corrugated 
chambers with perforated side walls. They are able to be used for residential, 
commercial or industrial applications and provide an easy way to detain stormwater 
runoff underground.   

 
Specifications for Soil Restoration 

 
Prior to the final stabilization of the disturbed areas, soil restoration will be required for all 
vegetated areas to recover the original properties and porosity of the soil.  Soil Restoration 
Requirements are provided in the table on the following page: 
 
 
 
 
 
 
 

 



 

Soil Restoration Requirements 
 
Type of Soil 
Disturbance 

Soil Restoration 
Requirement 

Comments/Examples 

No soil disturbance Restoration not permitted Preservation of Natural 
Features 

Minimal soil disturbance Restoration not required Clearing and grubbing 
Areas where topsoil is 
stripped only – no change in 
grade 

HSG A&B HSG C&D Protect area from any 
ongoing construction 
activities apply 6 

inches of 
topsoil 

Aerate* and 
apply 6 inches 
of topsoil 

Areas of cut or fill HSG A&B HSG C&D Clearing and grubbing 
Aerate and 
apply 6 
inches of 
topsoil 

Apply full Soil 
Restoration** 

Heavy traffic areas on site 
(especially) in a zone 5-25 
feet around buildings but 
not within a 5-foot 
perimeter around 
foundation walls) 

Apply full Soil Restoration 
(decompaction and compost 
enhancement) 

 

Areas where Runoff 
Reduction and/or 
Infiltration practices are 
applied 

Restoration not required but 
may be applied to enhance the 
reduction specified for 
appropriate practices. 

Keep construction 
equipment from crossing 
these areas.  To protect 
newly installed practice 
from any ongoing 
construction activities 
construct a single-phase 
operation fence area. 

Redevelopment projects Soil Restoration is required on 
redevelopment projects in 
areas where existing 
impervious area will be 
converted to pervious area. 

 

 
* Aeration includes the use of machines such as tractor-drawn implements with coulters making a 

narrow slit in the soil, a roller with many spikes making indentations in the soil, or prongs which 
function like a mini-subsoiler. 

** Per "Deep Ripping and De-compaction, DEC 2008." 
 
During periods of relatively low to moderate subsoil moisture, the disturbed subsoils are 
returned to rough grade and the following full soil restoration steps applied: 
 

1. Apply 3 inches of compost over subsoil. 



 

 
2. Till compost into subsoil to a depth of at least 12 inches using a cat-mounted ripper, 

tractor-mounted disc, or tiller, mixing, and circulating air and compost into subsoils. 
 

3. Rock-pick until uplifted stone/rock materials of four inches and larger size are 
cleaned off the site. 

 

Specifications for Final Stabilization of Graded Areas 
 
Final stabilization of graded areas consists of the placement of topsoil and installation of 
landscaping (unless the area is to be paved, or a building is to be constructed in the 
location).  Topsoil is to be spread as soon as grading operations are completed.  Topsoil is 
to be placed to a minimum depth of six inches on all embankments, planting areas and 
seeding/sod areas.  The subgrade is to be scarified to a depth of two inches to provide a 
bond of the topsoil with the subsoil.  Topsoil is to be raked to an even surface and cleared 
of all debris, roots, stones and other unsatisfactory material. 
 
Planting operations shall be conducted under favorable weather conditions as follows: 
 
• Permanent Lawns - April 15 (provided soil is frost-free and not excessively moist) to 
May 15; August 15 to October 15. 
• Temporary Lawn Seeding - if outside of the time periods noted above, the areas 
shall be seeded immediately on completion of topsoil operations with annual ryegrass 
(Italian rye) at a rate of six pounds per 1,000 square feet.  Temporary lawn installation is 
permitted provided the soil is frost-free and not excessively moist.  The permanent lawn is 
to be installed the next planting season. 

 
On slopes with a grade of 3 horizontal to 1 vertical or greater, and in swales, a geotextile 
netting or mat shall be installed for stabilization purposes as shown on the Plans.  Seeded 
areas are to be mulched with straw or hay at an application rate of 70-90 pounds per 1,000 
s.f.  Straw or hay mulch must be spread uniformly and anchored immediately after spreading 
to prevent wind blowing.  Mulches must be inspected periodically and in particular after 
rainstorms to check for erosion.  If erosion is observed, additional mulch must be applied.  
Netting shall be inspected after rainstorms for dislocation or failure; any damage shall be 
repaired immediately. 
 
All denuded surfaces which will be exposed for a period of over two months or more shall 
be temporarily hydroseeded with (a) perennial ryegrass at a rate of 40 lbs per acre (1.0 lb 
per 1000 square feet ); (b) Certified "Aroostook" winter rye (cereal rye) @ 100 lb per acre 
(2.5 lb/1000 s.f.) to be used in the months of October and November. 
 
Permanent turfgrass cover is to consist of a seed mixture as follows:   

 
 (a) Sunny sites 
 



Kentucky Bluegrass 
Perennial Ryegrass 
Fine Fescue 

(b) Shady sites 

Kentucky Bluegrass 
Perennial Ryegrass 
Fine Fescue 

2.0-2.6 pounds/ I 000 square feet 
0.6-0.7 pounds/ I 000 square feet 
0.4-0.6 pounds/ I 000 square feet 

0.8-1.0 pounds/ I 000 square feet 
0.6-0.7 pounds/I 000 square feet 
2.6-3.3 pounds/ I 000 square feet 

All plant materials shall comply with the standards of the American Association Of 
Nurserymen with respect to height and caliper as described in its publication American 
Standard for Nursery Stock, latest edition. 

V. CONCLUSION 

The proposed Stormwater Management Report for the proposed improvements at 26 
Chestnut Ridge Road in North Castle, New York demonstrates that the peak rate of runoff 
for the I 00-year storm event has been maintained when comparing post-development to 
pre-development conditions, despite the increase in impervious surfaces. 

Based on the foregoing, it is our professional opinion that the proposed improvements will 
not have an adverse drainage impact to the site, adjacent properties, or downstream areas. 

Rick ohlander, PE 
Project Manager 
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APPENDIX A 

 
EXISTING HYDROLOGIC CALCULATIONS  



Scenario:  26 Chestnut - Synthetic Curve, 1 yrs

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

2/18/2022

PondPack CONNECT Edition
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterProspect-EDA.ppc



Table of Contents

13Addition Summary, 100 years (26 Chestnut - Synthetic Curve,  
100 yrs)DP 1

11Unit Hydrograph (Hydrograph Table), 100 years (26 Chestnut -  
Synthetic Curve, 100 yrs)

9Unit Hydrograph Summary, 100 years (26 Chestnut - Synthetic  
Curve, 100 yrs)

EDA-1

7Unit Hydrograph Equations

6Runoff CN-Area, 100 years (26 Chestnut - Synthetic Curve,  
100 yrs)EDA-1

4Time of Concentration Calculations, 100 years (26 Chestnut -  
Synthetic Curve, 100 yrs)EDA-1

2Time-Depth Curve, 100 years (26 Chestnut - Synthetic Curve,  
100 yrs)Armonk

1Master Network Summary



Watershed
Subsection:  Master Network Summary

Catchments Summary
Peak Flow

(ft³/s)
Time to Peak

(hours)
Hydrograph 

Volume
(ft³)

Return 
Event

(years)

ScenarioLabel

6.3212.10023,504.00010026 Chestnut - 
Synthetic Curve, 100 
yrs

EDA-1

Node Summary
Peak Flow

(ft³/s)
Time to Peak

(hours)
Hydrograph 

Volume
(ft³)

Return 
Event

(years)

ScenarioLabel

6.3212.10023,504.00010026 Chestnut - 
Synthetic Curve, 100 
yrs

DP 1
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  Armonk

Return Event:  100 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  100 Year                                                                                                                                    

100 Year                                                                                                      Label
hours0.000Start Time
hours0.100Increment
hours24.000End Time
years100Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000
0.10.10.10.10.00.500
0.10.10.10.10.11.000
0.20.20.20.10.11.500
0.20.20.20.20.22.000
0.30.30.20.20.22.500
0.30.30.30.30.33.000
0.40.40.40.30.33.500
0.40.40.40.40.44.000
0.50.50.50.50.54.500
0.60.60.50.50.55.000
0.60.60.60.60.65.500
0.70.70.70.70.76.000
0.80.80.80.80.76.500
0.90.90.90.80.87.000
1.01.01.00.90.97.500
1.11.11.11.11.08.000
1.31.31.21.21.28.500
1.51.41.41.41.39.000
1.71.61.61.61.59.500
1.91.91.81.81.710.000
2.22.22.12.02.010.500
2.62.52.42.42.311.000
3.83.43.12.92.711.500
6.36.05.75.34.612.000
6.86.76.66.56.412.500
7.17.07.06.96.813.000
7.47.37.37.27.213.500
7.67.57.57.47.414.000
7.87.77.77.77.614.500
7.97.97.97.87.815.000
8.18.08.08.08.015.500
8.28.28.18.18.116.000
8.38.38.28.28.216.500

Page 2 of 1427 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

2/18/2022

PondPack CONNECT Edition
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterProspect-EDA.ppc



Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  Armonk

Return Event:  100 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

8.48.48.38.38.317.000
8.58.48.48.48.417.500
8.58.58.58.58.518.000
8.68.68.68.68.518.500
8.78.78.68.68.619.000
8.78.78.78.78.719.500
8.88.88.88.78.720.000
8.88.88.88.88.820.500
8.98.98.98.98.921.000
8.98.98.98.98.921.500
9.09.09.09.09.022.000
9.09.09.09.09.022.500
9.19.19.19.19.023.000
9.19.19.19.19.123.500

(N/A)(N/A)(N/A)(N/A)9.124.000
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  EDA-1

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results
Segment #1:  TR-55 Sheet Flow

ft100.00Hydraulic Length
0.240Manning's n

ft/ft0.100Slope
in3.42 Year 24 Hour Depth
ft/s0.23Average Velocity

hours0.121Segment Time of 
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft203.00Hydraulic Length
FalseIs Paved?

ft/ft0.268Slope
ft/s8.35Average Velocity

hours0.007Segment Time of 
Concentration

Time of Concentration (Composite)

hours0.128Time of Concentration 
(Composite)
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  EDA-1

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow
R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow
Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  EDA-1

Return Event:  100 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data
Adjusted CNUC

(%)
C

(%)
Area
(ft²)

CNSoil/Surface Description

61.0000.00.042,031.00061.000Open space (Lawns,parks etc.) - Good 
condition; grass cover > 75% - Soil B

98.0000.00.04,576.00098.000Impervious Areas - Paved parking lots, 
roofs, driveways, Streets and roads - Soil  
B

55.0000.00.016,742.00055.000Woods - good - Soil B
62.087(N/A)(N/A)63,349.000(N/A)COMPOSITE AREA & WEIGHTED CN --->
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Watershed
Subsection:  Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)
Definition of Terms

Total area (acres):  At = Ai+ApAt
Impervious area (acres)Ai
Pervious area (acres)Ap
Runoff curve number for impervious areaCNi
Runoff curve number for pervious areaCNp
f loss constant infiltration (depth/time)fLoss
Saturated Hydraulic Conductivity (depth/time)gKs
Volumetric Moisture DeficitMd
Capillary Suction (length)Psi
Horton Infiltration Decay Rate (time^-1)hK
Initial Infiltration Rate (depth/time)fo
Ultimate(capacity)Infiltration Rate (depth/time)fc
Initial Abstraction (length)Ia
Computational increment (duration of unit excess rainfall)
Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt is then adjusted to match up with Tp)

dt

User specified override computational main time increment
(only used if UDdt is => .1333Tc)

UDdt

Point on distribution curve (fraction of P) for time step tD(t)
2 / (1 + (Tr/Tp)):  default K = 0.75: (for Tr/Tp = 1.67)K
Hydrograph shape factor = Unit Conversions * K: = ((1hr/3600sec) *  
(1ft/12in) * ((5280ft)**2/sq.mi)) * K
Default Ks = 645.333 * 0.75 = 484

Ks

Lag time from center of excess runoff (dt) to Tp:  Lag = 0.6TcLag
Total precipitation depth, inchesP
Accumulated rainfall at time step tPa(t)
Incremental rainfall at time step tPi(t)
Peak discharge (cfs) for 1in. runoff, for 1hr, for 1 sq.mi. = (Ks * A * Q) /  
Tp   (where Q = 1in. runoff, A=sq.mi.)

qp

Unit hydrograph ordinate (cfs) at time step tQu(t)
Final hydrograph ordinate (cfs) at time step tQ(t)
Accumulated runoff (inches) at time step t for impervious areaRai(t)
Accumulated runoff (inches) at time step t for pervious areaRap(t)
Incremental runoff (inches) at time step t for impervious areaRii(t)
Incremental runoff (inches) at time step t for pervious areaRip(t)
Incremental weighted total runoff (inches)R(t)
Time increment for rainfall tableRtm
S for impervious area:  Si = (1000/CNi) - 10Si
S for pervious area:    Sp = (1000/CNp) - 10Sp
Time step (row) numbert
Time of concentrationTc
Time (hrs) of entire unit hydrograph:  Tb = Tp + TrTb
Time (hrs) to peak of a unit hydrograph:  Tp = (dt/2) + LagTp
Time (hrs) of receding limb of unit hydrograph:  Tr = ratio of TpTr
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Watershed
Subsection:  Unit Hydrograph Equations

Unit Hydrograph Method
Computational Notes
Precipitation

Time for time step tColumn (1)
D(t)  = Point on distribution curve for time step tColumn (2)
Pi(t) = Pa(t) - Pa(t-1): Col.(4) - Preceding Col.(4)Column (3)
Pa(t) = D(t) x P:        Col.(2) x PColumn (4)

Pervious Area Runoff (using SCS Runoff CN Method)
Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.2Sp) then use: Rap(t) = 0.0
If (Pa(t) is >  0.2Sp) then use:

Rap(t) = (Col.(4)-0.2Sp)**2 / (Col.(4)+0.8Sp)

Column (5)

Rip(t) = Incremental pervious runoff for time step t
Rip(t) =         Rap(t)          -         Rap(t-1)
Rip(t) = Col.(5) for current row - Col.(5) for preceding row.

Column (6)

Impervious Area Runoff
Did not specify to use impervious areas.Column (7 & 8)...

Incremental Weighted Runoff
R(t) = (Ap/At) x Rip(t)    +    (Ai/At) x Rii(t)
R(t) = (Ap/At) x Col.(6)   +    (Ai/At) x Col.(8)

Column (9)

SCS Unit Hydrograph Method
Q(t)   is computed with the SCS unit hydrograph method
using R(t) and Qu(t).

Column (10)
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  EDA-1

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100 YearStorm Event
years100Return Event
hours35.000Duration
in9.1Depth

hours0.128Time of Concentration 
(Composite)

ft²63,349.000Area (User Defined)

hours0.017Computational Time 
Increment

hours12.130Time to Peak (Computed)
ft³/s6.45Flow (Peak, Computed)
hours0.050Output Increment

hours12.100Time to Flow (Peak 
Interpolated Output)

ft³/s6.32Flow (Peak Interpolated 
Output)

Drainage Area

62.000SCS CN (Composite)
ft²63,349.000Area (User Defined)

in6.1Maximum Retention 
(Pervious)

in1.2Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in4.5Cumulative Runoff Depth 
(Pervious)

ft³23,502.611Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³23,504.000Volume

SCS Unit Hydrograph Parameters

hours0.128Time of Concentration 
(Composite)

hours0.017Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor
1.670Receding/Rising, Tr/Tp
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  EDA-1

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s12.88Unit peak, qp
hours0.085Unit peak time, Tp
hours0.341Unit receding limb, Tr
hours0.427Total unit time, Tb
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  EDA-1

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

100 YearStorm Event
years100Return Event
hours35.000Duration
in9.1Depth

hours0.128Time of Concentration 
(Composite)

ft²63,349.000Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.010.010.000.000.008.750
0.020.020.020.010.019.000
0.040.040.030.030.039.250
0.060.050.050.050.049.500
0.080.080.070.070.069.750
0.110.100.100.090.0910.000
0.140.140.130.120.1110.250
0.190.180.170.160.1510.500
0.230.220.210.200.2010.750
0.320.290.270.260.2411.000
0.460.430.400.370.3411.250
1.080.830.680.560.4911.500
3.122.371.981.651.3411.750
5.066.226.325.674.5512.000
2.352.723.143.564.1512.250
1.081.171.341.611.9312.500
0.840.880.930.971.0212.750
0.690.710.730.760.8013.000
0.640.650.660.670.6813.250
0.580.600.610.620.6313.500
0.530.540.550.560.5713.750
0.480.490.500.510.5214.000
0.460.460.470.470.4814.250
0.430.440.440.450.4514.500
0.400.410.410.420.4214.750
0.370.380.390.390.4015.000
0.350.350.360.360.3715.250
0.320.320.330.330.3415.500
0.290.290.300.310.3115.750
0.270.270.270.280.2816.000
0.250.260.260.260.2616.250
0.240.240.250.250.2516.500
0.230.230.230.240.2416.750
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  EDA-1

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.220.220.220.220.2317.000
0.200.210.210.210.2117.250
0.190.190.190.200.2017.500
0.180.180.180.180.1917.750
0.170.170.170.170.1718.000
0.160.160.170.170.1718.250
0.160.160.160.160.1618.500
0.160.160.160.160.1618.750
0.150.150.150.160.1619.000
0.150.150.150.150.1519.250
0.140.150.150.150.1519.500
0.140.140.140.140.1419.750
0.140.140.140.140.1420.000
0.130.140.140.140.1420.250
0.130.130.130.130.1320.500
0.130.130.130.130.1320.750
0.130.130.130.130.1321.000
0.120.120.120.130.1321.250
0.120.120.120.120.1221.500
0.120.120.120.120.1221.750
0.110.120.120.120.1222.000
0.110.110.110.110.1122.250
0.110.110.110.110.1122.500
0.110.110.110.110.1122.750
0.100.100.100.100.1123.000
0.100.100.100.100.1023.250
0.100.100.100.100.1023.500
0.090.090.100.100.1023.750
0.010.020.040.080.0924.000

(N/A)(N/A)(N/A)0.000.0024.250
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  DP 1

Return Event:  100 yearsSubsection:  Addition Summary

Summary for Hydrograph Addition at 'DP 1'

Upstream NodeUpstream Link
EDA-1<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ft³)

ElementInflow Type

6.3212.10023,503.825EDA-1Flow (From)
6.3212.10023,503.825DP 1Flow (In)
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Watershed
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Watershed
Subsection:  Master Network Summary

Catchments Summary
Peak Flow

(ft³/s)
Time to Peak

(hours)
Hydrograph 

Volume
(ft³)

Return 
Event

(years)

ScenarioLabel

6.0312.10021,456.00010026 Chestnut - 
Synthetic Curve, 100 
yrs

PDA-1

0.6512.1002,499.00010026 Chestnut - 
Synthetic Curve, 100 
yrs

PDA-2

Node Summary
Peak Flow

(ft³/s)
Time to Peak

(hours)
Hydrograph 

Volume
(ft³)

Return 
Event

(years)

ScenarioLabel

6.3212.10023,956.00010026 Chestnut - 
Synthetic Curve, 100 
yrs

DP 1

Pond Summary
Maximum 

Pond Storage
(ft³)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume

(ft³)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)0.6512.1002,499.00010026 Chestnut - 
Synthetic 
Curve, 100 yrs

PO-2 (IN)

418.000666.960.3412.2502,499.00010026 Chestnut - 
Synthetic 
Curve, 100 yrs

PO-2 (OUT)
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  Armonk

Return Event:  100 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  100 Year                                                                                                                                    

100 Year                                                                                                      Label
hours0.000Start Time
hours0.100Increment
hours24.000End Time
years100Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.040.030.020.010.000.000
0.080.070.060.050.050.500
0.130.120.110.100.091.000
0.170.160.160.150.141.500
0.220.210.200.190.182.000
0.270.260.250.240.232.500
0.320.310.300.290.283.000
0.380.370.360.350.333.500
0.440.430.420.400.394.000
0.500.490.480.470.454.500
0.570.560.540.530.525.000
0.640.630.610.600.595.500
0.720.700.690.670.666.000
0.810.790.770.750.746.500
0.910.890.870.850.837.000
1.020.990.970.950.937.500
1.141.121.091.071.048.000
1.301.261.231.201.178.500
1.481.441.401.371.339.000
1.681.641.601.561.529.500
1.921.871.821.771.7310.000
2.222.152.092.031.9810.500
2.622.522.432.352.2811.000
3.803.413.102.872.7211.500
6.266.035.725.334.5612.000
6.786.706.616.516.4112.500
7.107.046.986.916.8513.000
7.367.317.267.217.1513.500
7.577.537.497.457.4014.000
7.767.737.697.657.6114.500
7.937.907.877.837.8015.000
8.068.048.017.997.9615.500
8.188.168.148.118.0916.000
8.288.268.248.228.2016.500
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  Armonk

Return Event:  100 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

8.388.368.348.328.3017.000
8.468.448.438.418.3917.500
8.538.528.508.498.4718.000
8.608.598.578.568.5418.500
8.668.658.648.638.6119.000
8.738.718.708.698.6819.500
8.788.778.768.758.7420.000
8.848.838.828.818.8020.500
8.898.888.878.868.8521.000
8.948.938.928.918.9021.500
8.998.988.978.968.9522.000
9.049.039.029.019.0022.500
9.089.079.069.069.0523.000
9.129.119.119.109.0923.500

(N/A)(N/A)(N/A)(N/A)9.1324.000
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-1

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

Time of Concentration Results
Segment #1:  TR-55 Sheet Flow

ft100.00Hydraulic Length
0.240Manning's n

ft/ft0.190Slope
in3.402 Year 24 Hour Depth
ft/s0.30Average Velocity

hours0.094Segment Time of 
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft194.00Hydraulic Length
FalseIs Paved?

ft/ft0.290Slope
ft/s8.69Average Velocity

hours0.006Segment Time of 
Concentration

Time of Concentration (Composite)

hours0.100Time of Concentration 
(Composite)
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-1

Return Event:  100 yearsSubsection:  Time of Concentration Calculations

==== SCS Channel Flow
R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow
Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-1

Return Event:  100 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data
Adjusted CNUC

(%)
C

(%)
Area
(ft²)

CNSoil/Surface Description

61.0000.00.039,443.00061.000Open space (Lawns,parks etc.) - Good 
condition; grass cover > 75% - Soil B

98.0000.00.03,318.00098.000Impervious Areas - Paved parking lots, 
roofs, driveways, Streets and roads - Soil  
B

55.0000.00.016,742.00055.000Woods - good - Soil B
61.375(N/A)(N/A)59,503.000(N/A)COMPOSITE AREA & WEIGHTED CN --->
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-2

Return Event:  100 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data
Adjusted CNUC

(%)
C

(%)
Area
(ft²)

CNSoil/Surface Description

98.0000.00.02,867.00098.000Impervious Areas - Paved parking lots, 
roofs, driveways, Streets and roads - Soil  
B

61.0000.00.0979.00061.000Open space (Lawns,parks etc.) - Good 
condition; grass cover > 75% - Soil B

88.582(N/A)(N/A)3,846.000(N/A)COMPOSITE AREA & WEIGHTED CN --->
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Watershed
Subsection:  Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)
Definition of Terms

Total area (acres):  At = Ai+ApAt
Impervious area (acres)Ai
Pervious area (acres)Ap
Runoff curve number for impervious areaCNi
Runoff curve number for pervious areaCNp
f loss constant infiltration (depth/time)fLoss
Saturated Hydraulic Conductivity (depth/time)gKs
Volumetric Moisture DeficitMd
Capillary Suction (length)Psi
Horton Infiltration Decay Rate (time^-1)hK
Initial Infiltration Rate (depth/time)fo
Ultimate(capacity)Infiltration Rate (depth/time)fc
Initial Abstraction (length)Ia
Computational increment (duration of unit excess rainfall)
Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt is then adjusted to match up with Tp)

dt

User specified override computational main time increment
(only used if UDdt is => .1333Tc)

UDdt

Point on distribution curve (fraction of P) for time step tD(t)
2 / (1 + (Tr/Tp)):  default K = 0.75: (for Tr/Tp = 1.67)K
Hydrograph shape factor = Unit Conversions * K: = ((1hr/3600sec) *  
(1ft/12in) * ((5280ft)**2/sq.mi)) * K
Default Ks = 645.333 * 0.75 = 484

Ks

Lag time from center of excess runoff (dt) to Tp:  Lag = 0.6TcLag
Total precipitation depth, inchesP
Accumulated rainfall at time step tPa(t)
Incremental rainfall at time step tPi(t)
Peak discharge (cfs) for 1in. runoff, for 1hr, for 1 sq.mi. = (Ks * A * Q) /  
Tp   (where Q = 1in. runoff, A=sq.mi.)

qp

Unit hydrograph ordinate (cfs) at time step tQu(t)
Final hydrograph ordinate (cfs) at time step tQ(t)
Accumulated runoff (inches) at time step t for impervious areaRai(t)
Accumulated runoff (inches) at time step t for pervious areaRap(t)
Incremental runoff (inches) at time step t for impervious areaRii(t)
Incremental runoff (inches) at time step t for pervious areaRip(t)
Incremental weighted total runoff (inches)R(t)
Time increment for rainfall tableRtm
S for impervious area:  Si = (1000/CNi) - 10Si
S for pervious area:    Sp = (1000/CNp) - 10Sp
Time step (row) numbert
Time of concentrationTc
Time (hrs) of entire unit hydrograph:  Tb = Tp + TrTb
Time (hrs) to peak of a unit hydrograph:  Tp = (dt/2) + LagTp
Time (hrs) of receding limb of unit hydrograph:  Tr = ratio of TpTr
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Watershed
Subsection:  Unit Hydrograph Equations

Unit Hydrograph Method
Computational Notes
Precipitation

Time for time step tColumn (1)
D(t)  = Point on distribution curve for time step tColumn (2)
Pi(t) = Pa(t) - Pa(t-1): Col.(4) - Preceding Col.(4)Column (3)
Pa(t) = D(t) x P:        Col.(2) x PColumn (4)

Pervious Area Runoff (using SCS Runoff CN Method)
Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.2Sp) then use: Rap(t) = 0.0
If (Pa(t) is >  0.2Sp) then use:

Rap(t) = (Col.(4)-0.2Sp)**2 / (Col.(4)+0.8Sp)

Column (5)

Rip(t) = Incremental pervious runoff for time step t
Rip(t) =         Rap(t)          -         Rap(t-1)
Rip(t) = Col.(5) for current row - Col.(5) for preceding row.

Column (6)

Impervious Area Runoff
Did not specify to use impervious areas.Column (7 & 8)...

Incremental Weighted Runoff
R(t) = (Ap/At) x Rip(t)    +    (Ai/At) x Rii(t)
R(t) = (Ap/At) x Col.(6)   +    (Ai/At) x Col.(8)

Column (9)

SCS Unit Hydrograph Method
Q(t)   is computed with the SCS unit hydrograph method
using R(t) and Qu(t).

Column (10)
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-1

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100 YearStorm Event
years100Return Event
hours35.000Duration
in9.13Depth

hours0.100Time of Concentration 
(Composite)

ft²59,503.000Area (User Defined)

hours0.013Computational Time 
Increment

hours12.116Time to Peak (Computed)
ft³/s6.09Flow (Peak, Computed)
hours0.050Output Increment

hours12.100Time to Flow (Peak 
Interpolated Output)

ft³/s6.03Flow (Peak Interpolated 
Output)

Drainage Area

61.000SCS CN (Composite)
ft²59,503.000Area (User Defined)

in6.39Maximum Retention 
(Pervious)

in1.28Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in4.33Cumulative Runoff Depth 
(Pervious)

ft³21,457.892Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³21,456.000Volume

SCS Unit Hydrograph Parameters

hours0.100Time of Concentration 
(Composite)

hours0.013Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor
1.670Receding/Rising, Tr/Tp
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-1

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s15.48Unit peak, qp
hours0.067Unit peak time, Tp
hours0.267Unit receding limb, Tr
hours0.333Total unit time, Tb

Page 11 of 4727 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

2/18/2022

PondPack CONNECT Edition
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterProspect-PDA-740.ppc



Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-1

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

100 YearStorm Event
years100Return Event
hours35.000Duration
in9.13Depth

hours0.100Time of Concentration 
(Composite)

ft²59,503.000Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.010.010.000.000.008.900
0.020.020.020.010.019.150
0.040.040.030.030.039.400
0.060.050.050.050.049.650
0.080.080.070.070.069.900
0.110.100.100.090.0910.150
0.150.140.130.120.1210.400
0.190.180.170.160.1510.650
0.250.230.220.210.2010.900
0.360.340.310.290.2611.150
0.650.530.450.420.3911.400
1.911.611.301.060.8111.650
6.035.554.723.202.2911.900
2.713.043.494.165.5212.150
1.121.361.612.002.3212.400
0.840.870.910.951.0112.650
0.660.690.720.760.7912.900
0.600.610.620.630.6513.150
0.550.570.570.580.5913.400
0.500.510.520.530.5413.650
0.450.460.470.480.4913.900
0.430.430.440.440.4514.150
0.400.410.410.420.4214.400
0.380.380.390.390.4014.650
0.350.360.360.370.3714.900
0.330.330.340.340.3515.150
0.300.310.310.320.3215.400
0.280.280.290.290.3015.650
0.250.250.260.260.2715.900
0.240.240.240.240.2516.150
0.230.230.230.230.2416.400
0.210.220.220.220.2216.650
0.200.210.210.210.2116.900
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-1

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.190.190.200.200.2017.150
0.180.180.180.190.1917.400
0.170.170.170.170.1817.650
0.160.160.160.160.1717.900
0.150.150.150.160.1618.150
0.150.150.150.150.1518.400
0.150.150.150.150.1518.650
0.140.140.140.140.1518.900
0.140.140.140.140.1419.150
0.140.140.140.140.1419.400
0.130.130.130.130.1319.650
0.130.130.130.130.1319.900
0.130.130.130.130.1320.150
0.120.120.120.120.1320.400
0.120.120.120.120.1220.650
0.120.120.120.120.1220.900
0.120.120.120.120.1221.150
0.110.110.110.110.1121.400
0.110.110.110.110.1121.650
0.110.110.110.110.1121.900
0.100.100.110.110.1122.150
0.100.100.100.100.1022.400
0.100.100.100.100.1022.650
0.100.100.100.100.1022.900
0.090.090.090.100.1023.150
0.090.090.090.090.0923.400
0.090.090.090.090.0923.650
0.020.060.090.090.0923.900

(N/A)(N/A)0.000.000.0124.150
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-2

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100 YearStorm Event
years100Return Event
hours35.000Duration
in9.13Depth

hours0.083Time of Concentration 
(Composite)

ft²3,846.000Area (User Defined)

hours0.011Computational Time 
Increment

hours12.095Time to Peak (Computed)
ft³/s0.65Flow (Peak, Computed)
hours0.050Output Increment

hours12.100Time to Flow (Peak 
Interpolated Output)

ft³/s0.65Flow (Peak Interpolated 
Output)

Drainage Area

89.000SCS CN (Composite)
ft²3,846.000Area (User Defined)

in1.24Maximum Retention 
(Pervious)

in0.25Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in7.80Cumulative Runoff Depth 
(Pervious)

ft³2,499.201Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ft³2,499.000Volume

SCS Unit Hydrograph Parameters

hours0.083Time of Concentration 
(Composite)

hours0.011Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor
1.670Receding/Rising, Tr/Tp
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-2

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s1.20Unit peak, qp
hours0.056Unit peak time, Tp
hours0.222Unit receding limb, Tr
hours0.278Total unit time, Tb
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-2

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

100 YearStorm Event
years100Return Event
hours35.000Duration
in9.13Depth

hours0.083Time of Concentration 
(Composite)

ft²3,846.000Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.000.000.000.000.003.400
0.000.000.000.000.003.650
0.000.000.000.000.003.900
0.000.000.000.000.004.150
0.000.000.000.000.004.400
0.000.000.000.000.004.650
0.000.000.000.000.004.900
0.000.000.000.000.005.150
0.000.000.000.000.005.400
0.010.010.010.010.005.650
0.010.010.010.010.015.900
0.010.010.010.010.016.150
0.010.010.010.010.016.400
0.010.010.010.010.016.650
0.010.010.010.010.016.900
0.010.010.010.010.017.150
0.010.010.010.010.017.400
0.010.010.010.010.017.650
0.010.010.010.010.017.900
0.020.020.010.010.018.150
0.020.020.020.020.028.400
0.020.020.020.020.028.650
0.020.020.020.020.028.900
0.020.020.020.020.029.150
0.030.030.030.030.029.400
0.030.030.030.030.039.650
0.030.030.030.030.039.900
0.040.040.030.030.0310.150
0.040.040.040.040.0410.400
0.050.050.040.040.0410.650
0.050.050.050.050.0510.900
0.070.070.060.060.0611.150
0.110.100.080.080.0711.400
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-2

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.280.240.210.170.1411.650
0.650.640.590.440.3111.900
0.240.280.320.380.5312.150
0.100.120.140.170.2112.400
0.070.080.080.080.0912.650
0.060.060.060.070.0712.900
0.050.050.050.060.0613.150
0.050.050.050.050.0513.400
0.040.040.040.050.0513.650
0.040.040.040.040.0413.900
0.040.040.040.040.0414.150
0.030.030.040.040.0414.400
0.030.030.030.030.0314.650
0.030.030.030.030.0314.900
0.030.030.030.030.0315.150
0.030.030.030.030.0315.400
0.020.020.020.020.0215.650
0.020.020.020.020.0215.900
0.020.020.020.020.0216.150
0.020.020.020.020.0216.400
0.020.020.020.020.0216.650
0.020.020.020.020.0216.900
0.020.020.020.020.0217.150
0.010.010.020.020.0217.400
0.010.010.010.010.0117.650
0.010.010.010.010.0117.900
0.010.010.010.010.0118.150
0.010.010.010.010.0118.400
0.010.010.010.010.0118.650
0.010.010.010.010.0118.900
0.010.010.010.010.0119.150
0.010.010.010.010.0119.400
0.010.010.010.010.0119.650
0.010.010.010.010.0119.900
0.010.010.010.010.0120.150
0.010.010.010.010.0120.400
0.010.010.010.010.0120.650
0.010.010.010.010.0120.900
0.010.010.010.010.0121.150
0.010.010.010.010.0121.400
0.010.010.010.010.0121.650
0.010.010.010.010.0121.900
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PDA-2

Return Event:  100 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.010.010.010.010.0122.150
0.010.010.010.010.0122.400
0.010.010.010.010.0122.650
0.010.010.010.010.0122.900
0.010.010.010.010.0123.150
0.010.010.010.010.0123.400
0.010.010.010.010.0123.650
0.000.000.010.010.0123.900

(N/A)(N/A)(N/A)(N/A)0.0024.150
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  DP 1

Return Event:  100 yearsSubsection:  Addition Summary

Summary for Hydrograph Addition at 'DP 1'

Upstream NodeUpstream Link
PDA-1<Catchment to Outflow Node>
PO-2Outlet-2

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ft³)

ElementInflow Type

6.0312.10021,456.440PDA-1Flow (From)
0.3412.2502,499.168Outlet-2Flow (From)
6.3212.10023,955.607DP 1Flow (In)
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2 (OUT)

Return Event:  100 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

662.50662.50662.50662.50662.500.000
662.50662.50662.50662.50662.500.250
662.50662.50662.50662.50662.500.500
662.50662.50662.50662.50662.500.750
662.50662.50662.50662.50662.501.000
662.50662.50662.50662.50662.501.250
662.50662.50662.50662.50662.501.500
662.50662.50662.50662.50662.501.750
662.50662.50662.50662.50662.502.000
662.50662.50662.50662.50662.502.250
662.50662.50662.50662.50662.502.500
662.50662.50662.50662.50662.502.750
662.50662.50662.50662.50662.503.000
662.51662.50662.50662.50662.503.250
662.51662.51662.51662.51662.513.500
662.51662.51662.51662.51662.513.750
662.51662.51662.51662.51662.514.000
662.51662.51662.51662.51662.514.250
662.52662.52662.52662.52662.524.500
662.52662.52662.52662.52662.524.750
662.52662.52662.52662.52662.525.000
662.52662.52662.52662.52662.525.250
662.53662.53662.53662.53662.535.500
662.53662.53662.53662.53662.535.750
662.53662.53662.53662.53662.536.000
662.54662.54662.54662.53662.536.250
662.54662.54662.54662.54662.546.500
662.55662.55662.54662.54662.546.750
662.55662.55662.55662.55662.557.000
662.56662.56662.56662.55662.557.250
662.56662.56662.56662.56662.567.500
662.57662.57662.57662.57662.567.750
662.58662.58662.57662.57662.578.000
662.59662.59662.58662.58662.588.250
662.60662.60662.59662.59662.598.500
662.61662.61662.61662.60662.608.750
662.62662.62662.62662.62662.619.000
662.64662.64662.63662.63662.639.250
662.65662.65662.65662.64662.649.500
662.67662.66662.66662.66662.659.750
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2 (OUT)

Return Event:  100 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

662.68662.68662.67662.67662.6710.000
662.71662.70662.70662.69662.6910.250
662.73662.73662.72662.72662.7110.500
662.76662.76662.75662.75662.7410.750
662.81662.79662.78662.77662.7711.000
662.90662.88662.86662.84662.8211.250
663.23663.09663.00662.95662.9211.500
664.15663.88663.71663.56663.4011.750
666.93666.60665.89665.18664.5912.000
666.11666.42666.68666.86666.9612.250
664.71664.94665.20665.47665.7912.500
663.82663.97664.13664.31664.5012.750
663.10663.23663.41663.56663.6913.000
662.83662.85662.88662.93663.0013.250
662.77662.78662.79662.80662.8113.500
662.74662.75662.76662.76662.7713.750
662.72662.72662.73662.73662.7414.000
662.71662.71662.71662.71662.7214.250
662.69662.70662.70662.70662.7014.500
662.68662.68662.69662.69662.6914.750
662.67662.67662.67662.68662.6815.000
662.65662.66662.66662.66662.6615.250
662.64662.64662.65662.65662.6515.500
662.63662.63662.63662.64662.6415.750
662.62662.62662.62662.62662.6316.000
662.61662.61662.61662.61662.6216.250
662.61662.61662.61662.61662.6116.500
662.60662.60662.60662.60662.6016.750
662.59662.60662.60662.60662.6017.000
662.59662.59662.59662.59662.5917.250
662.58662.58662.59662.59662.5917.500
662.58662.58662.58662.58662.5817.750
662.57662.57662.57662.58662.5818.000
662.57662.57662.57662.57662.5718.250
662.57662.57662.57662.57662.5718.500
662.57662.57662.57662.57662.5718.750
662.57662.57662.57662.57662.5719.000
662.56662.56662.56662.56662.5719.250
662.56662.56662.56662.56662.5619.500
662.56662.56662.56662.56662.5619.750
662.56662.56662.56662.56662.5620.000
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2 (OUT)

Return Event:  100 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

662.56662.56662.56662.56662.5620.250
662.56662.56662.56662.56662.5620.500
662.55662.56662.56662.56662.5620.750
662.55662.55662.55662.55662.5521.000
662.55662.55662.55662.55662.5521.250
662.55662.55662.55662.55662.5521.500
662.55662.55662.55662.55662.5521.750
662.55662.55662.55662.55662.5522.000
662.55662.55662.55662.55662.5522.250
662.55662.55662.55662.55662.5522.500
662.54662.54662.55662.55662.5522.750
662.54662.54662.54662.54662.5423.000
662.54662.54662.54662.54662.5423.250
662.54662.54662.54662.54662.5423.500
662.54662.54662.54662.54662.5423.750
662.51662.52662.53662.54662.5424.000
662.50662.50662.50662.50662.5124.250
662.50662.50662.50662.50662.5024.500
662.50662.50662.50662.50662.5024.750
662.50662.50662.50662.50662.5025.000
662.50662.50662.50662.50662.5025.250
662.50662.50662.50662.50662.5025.500
662.50662.50662.50662.50662.5025.750
662.50662.50662.50662.50662.5026.000
662.50662.50662.50662.50662.5026.250
662.50662.50662.50662.50662.5026.500
662.50662.50662.50662.50662.5026.750
662.50662.50662.50662.50662.5027.000
662.50662.50662.50662.50662.5027.250
662.50662.50662.50662.50662.5027.500
662.50662.50662.50662.50662.5027.750
662.50662.50662.50662.50662.5028.000
662.50662.50662.50662.50662.5028.250
662.50662.50662.50662.50662.5028.500
662.50662.50662.50662.50662.5028.750
662.50662.50662.50662.50662.5029.000
662.50662.50662.50662.50662.5029.250
662.50662.50662.50662.50662.5029.500
662.50662.50662.50662.50662.5029.750
662.50662.50662.50662.50662.5030.000
662.50662.50662.50662.50662.5030.250
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2 (OUT)

Return Event:  100 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

662.50662.50662.50662.50662.5030.500
662.50662.50662.50662.50662.5030.750
662.50662.50662.50662.50662.5031.000
662.50662.50662.50662.50662.5031.250
662.50662.50662.50662.50662.5031.500
662.50662.50662.50662.50662.5031.750
662.50662.50662.50662.50662.5032.000
662.50662.50662.50662.50662.5032.250
662.50662.50662.50662.50662.5032.500
662.50662.50662.50662.50662.5032.750
662.50662.50662.50662.50662.5033.000
662.50662.50662.50662.50662.5033.250
662.50662.50662.50662.50662.5033.500
662.50662.50662.50662.50662.5033.750
662.50662.50662.50662.50662.5034.000
662.50662.50662.50662.50662.5034.250
662.50662.50662.50662.50662.5034.500
662.50662.50662.50662.50662.5034.750

(N/A)(N/A)(N/A)(N/A)662.5035.000
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2

Return Event:  100 yearsSubsection:  Time vs. Volume

Time vs. Volume (ft³)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Time
(hours)

0.0000.0000.0000.0000.0000.000
0.0000.0000.0000.0000.0000.250
0.0000.0000.0000.0000.0000.500
0.0000.0000.0000.0000.0000.750
0.0000.0000.0000.0000.0001.000
0.0000.0000.0000.0000.0001.250
0.0000.0000.0000.0000.0001.500
0.0000.0000.0000.0000.0001.750
0.0000.0000.0000.0000.0002.000
0.0000.0000.0000.0000.0002.250
0.0000.0000.0000.0000.0002.500
0.0000.0000.0000.0000.0002.750
0.0000.0000.0000.0000.0003.000
0.0000.0000.0000.0000.0003.250
1.0000.0000.0000.0000.0003.500
1.0001.0001.0001.0001.0003.750
1.0001.0001.0001.0001.0004.000
1.0001.0001.0001.0001.0004.250
1.0001.0001.0001.0001.0004.500
1.0001.0001.0001.0001.0004.750
2.0001.0001.0001.0001.0005.000
2.0002.0002.0002.0002.0005.250
2.0002.0002.0002.0002.0005.500
2.0002.0002.0002.0002.0005.750
2.0002.0002.0002.0002.0006.000
3.0002.0002.0002.0002.0006.250
3.0003.0003.0003.0003.0006.500
3.0003.0003.0003.0003.0006.750
4.0004.0003.0003.0003.0007.000
4.0004.0004.0004.0004.0007.250
4.0004.0004.0004.0004.0007.500
5.0005.0005.0005.0004.0007.750
5.0005.0005.0005.0005.0008.000
6.0006.0006.0006.0005.0008.250
7.0007.0007.0006.0006.0008.500
8.0008.0007.0007.0007.0008.750
9.0008.0008.0008.0008.0009.000

10.0009.0009.0009.0009.0009.250
10.00010.00010.00010.00010.0009.500
11.00011.00011.00011.00011.0009.750
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2

Return Event:  100 yearsSubsection:  Time vs. Volume

Time vs. Volume (ft³)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Time
(hours)

13.00012.00012.00012.00012.00010.000
14.00014.00014.00013.00013.00010.250
16.00016.00015.00015.00015.00010.500
18.00018.00017.00017.00017.00010.750
21.00020.00020.00019.00018.00011.000
27.00026.00025.00023.00022.00011.250
50.00041.00035.00031.00029.00011.500

154.000119.00096.00077.00062.00011.750
416.000393.000342.000276.000209.00012.000
360.000381.000398.000411.000418.00012.250
223.000250.000279.000307.000335.00012.500
111.000131.000151.000174.000198.00012.750
41.00051.00062.00077.00094.00013.000
22.00024.00026.00029.00034.00013.250
19.00019.00020.00021.00021.00013.500
17.00017.00018.00018.00018.00013.750
15.00015.00016.00016.00016.00014.000
14.00014.00015.00015.00015.00014.250
13.00014.00014.00014.00014.00014.500
12.00013.00013.00013.00013.00014.750
12.00012.00012.00012.00012.00015.000
11.00011.00011.00011.00011.00015.250
10.00010.00010.00010.00010.00015.500
9.0009.0009.0009.00010.00015.750
8.0008.0008.0009.0009.00016.000
8.0008.0008.0008.0008.00016.250
7.0007.0007.0008.0008.00016.500
7.0007.0007.0007.0007.00016.750
6.0007.0007.0007.0007.00017.000
6.0006.0006.0006.0006.00017.250
6.0006.0006.0006.0006.00017.500
5.0005.0005.0006.0006.00017.750
5.0005.0005.0005.0005.00018.000
5.0005.0005.0005.0005.00018.250
5.0005.0005.0005.0005.00018.500
5.0005.0005.0005.0005.00018.750
5.0005.0005.0005.0005.00019.000
4.0004.0004.0004.0004.00019.250
4.0004.0004.0004.0004.00019.500
4.0004.0004.0004.0004.00019.750
4.0004.0004.0004.0004.00020.000
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2

Return Event:  100 yearsSubsection:  Time vs. Volume

Time vs. Volume (ft³)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Time
(hours)

4.0004.0004.0004.0004.00020.250
4.0004.0004.0004.0004.00020.500
4.0004.0004.0004.0004.00020.750
4.0004.0004.0004.0004.00021.000
4.0004.0004.0004.0004.00021.250
4.0004.0004.0004.0004.00021.500
3.0003.0003.0003.0003.00021.750
3.0003.0003.0003.0003.00022.000
3.0003.0003.0003.0003.00022.250
3.0003.0003.0003.0003.00022.500
3.0003.0003.0003.0003.00022.750
3.0003.0003.0003.0003.00023.000
3.0003.0003.0003.0003.00023.250
3.0003.0003.0003.0003.00023.500
3.0003.0003.0003.0003.00023.750
1.0001.0002.0003.0003.00024.000
0.0000.0000.0000.0001.00024.250
0.0000.0000.0000.0000.00024.500
0.0000.0000.0000.0000.00024.750
0.0000.0000.0000.0000.00025.000
0.0000.0000.0000.0000.00025.250
0.0000.0000.0000.0000.00025.500
0.0000.0000.0000.0000.00025.750
0.0000.0000.0000.0000.00026.000
0.0000.0000.0000.0000.00026.250
0.0000.0000.0000.0000.00026.500
0.0000.0000.0000.0000.00026.750
0.0000.0000.0000.0000.00027.000
0.0000.0000.0000.0000.00027.250
0.0000.0000.0000.0000.00027.500
0.0000.0000.0000.0000.00027.750
0.0000.0000.0000.0000.00028.000
0.0000.0000.0000.0000.00028.250
0.0000.0000.0000.0000.00028.500
0.0000.0000.0000.0000.00028.750
0.0000.0000.0000.0000.00029.000
0.0000.0000.0000.0000.00029.250
0.0000.0000.0000.0000.00029.500
0.0000.0000.0000.0000.00029.750
0.0000.0000.0000.0000.00030.000
0.0000.0000.0000.0000.00030.250
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2

Return Event:  100 yearsSubsection:  Time vs. Volume

Time vs. Volume (ft³)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Time
(hours)

0.0000.0000.0000.0000.00030.500
0.0000.0000.0000.0000.00030.750
0.0000.0000.0000.0000.00031.000
0.0000.0000.0000.0000.00031.250
0.0000.0000.0000.0000.00031.500
0.0000.0000.0000.0000.00031.750
0.0000.0000.0000.0000.00032.000
0.0000.0000.0000.0000.00032.250
0.0000.0000.0000.0000.00032.500
0.0000.0000.0000.0000.00032.750
0.0000.0000.0000.0000.00033.000
0.0000.0000.0000.0000.00033.250
0.0000.0000.0000.0000.00033.500
0.0000.0000.0000.0000.00033.750
0.0000.0000.0000.0000.00034.000
0.0000.0000.0000.0000.00034.250
0.0000.0000.0000.0000.00034.500
0.0000.0000.0000.0000.00034.750
(N/A)(N/A)(N/A)(N/A)0.00035.000
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2

Return Event:  100 yearsSubsection:  Storage Chamber System

Storage Chamber

130ID Created on 
02/10/2010. 
Please check 
with the 
manufacturer 
for the latest 
data.

Notes

SC-740 
ChamberLabel

Storage Chamber

ft7.12Effective Length StormTechManufacturer
FalseSection Length Varies? ft0.50Default Spacing

Depth-Incremental Volume Per Unit Length 
Curve

Incremental Volume Per Unit 
Length
(ft³/ft)

Depth
(ft)

0.310.08
0.310.17
0.310.25
0.300.33
0.300.42
0.300.50
0.290.58
0.290.67
0.280.75
0.280.83
0.270.92
0.271.00
0.261.08
0.251.17
0.251.25
0.241.33
0.231.42
0.221.50
0.211.58
0.201.67
0.191.75
0.181.83
0.171.92
0.152.00
0.132.08
0.112.17
0.092.25
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2

Return Event:  100 yearsSubsection:  Storage Chamber System

Depth-Incremental Volume Per Unit Length 
Curve

Incremental Volume Per Unit 
Length
(ft³/ft)

Depth
(ft)

0.042.33
0.022.42
0.012.50

Storage Chamber

Incremental 
Volume Per 
Unit Length

Storage Chamber Type
ft4.25Maximum Width

Storage Chamber (Pond)

ft662.50Chamber System Invert
4Chamber System Rows
1Chambers per Row

%40.0Chamber System Fill Void 
Space

in6.00Chamber System Row 
Spacing

in9.00Chamber System Side Fill

in12.00Chamber System Fill Cover 
Depth

in12.00Chamber System Fill Base 
Depth

H:V0.000Chamber System Fill Side 
Slope

in9.00Chamber System End Fill

FalseChamber System Includes 
Header?

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  OCS

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft662.50Minimum (Headwater)
ft0.50Increment (Headwater)
ft667.00Maximum (Headwater)

Outlet Connectivity
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  OCS

Return Event:  100 yearsSubsection:  Outlet Input Data

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

667.00662.50C0ForwardOrifice - 1Orifice-Circular
667.00662.50TWForwardC0Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  OCS

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  C0
Structure Type:  Culvert-Circular

1Number of Barrels
in6.00Diameter
ft64.00Length
ft64.00Length (Computed Barrel)
ft/ft0.008Slope (Computed)

Outlet Control Data

0.012Manning's n
0.500Ke
0.067Kb
0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form
0.0078K
2.0000M
0.0379C
0.6900Y
1.131T1 ratio (HW/D)
1.292T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft663.07T1 Elevation ft³/s0.49T1 Flow
ft663.15T2 Elevation ft³/s0.56T2 Flow

Page 31 of 4727 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

2/18/2022

PondPack CONNECT Edition
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterProspect-PDA-740.ppc



Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  OCS

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings
ft662.50Elevation
in2.55Orifice Diameter

0.600Orifice Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01Tailwater Tolerance 
(Minimum)

ft0.50Tailwater Tolerance 
(Maximum)

ft0.01Headwater Tolerance 
(Minimum)

ft0.50Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)
ft³/s10.000Flow Tolerance (Maximum)
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  OCS

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = C0  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  0.58 ft³/s
Upstream   ID  = Orifice - 1  (Orifice-Circular)
Downstream ID  = Tailwater (Pond Outfall)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.00Free Outfall0.000.000.00662.50
0.00(N/A)0.000.00Free OutfallFree Outfall662.730.09663.00
0.00(N/A)0.000.00Free OutfallFree Outfall662.790.14663.50
0.00(N/A)0.000.00Free OutfallFree Outfall662.840.18664.00
0.00(N/A)0.000.00Free OutfallFree Outfall662.870.22664.50
0.00(N/A)0.000.00Free OutfallFree Outfall662.900.25665.00
0.00(N/A)0.000.00Free OutfallFree Outfall662.920.27665.50
0.00(N/A)0.000.00Free OutfallFree Outfall662.940.30666.00
0.00(N/A)0.000.00Free OutfallFree Outfall662.960.32666.50
0.00(N/A)0.000.00Free OutfallFree Outfall662.980.34667.00

Message
WS below an invert; no 
flow.
CRIT.DEPTH CONTROL  
Vh= .053ft  Dcr= .146ft   
CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  
Vh= .069ft  Dcr= .187ft   
CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  
Vh= .081ft  Dcr= .214ft   
CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  
Vh= .090ft  Dcr= .234ft   
CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  
Vh= .098ft  Dcr= .250ft   
CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  
Vh= .105ft  Dcr= .264ft   
CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  
Vh= .112ft  Dcr= .276ft   
CRIT.DEPTH Hev= .00ft
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  OCS

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = C0  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  0.58 ft³/s
Upstream   ID  = Orifice - 1  (Orifice-Circular)
Downstream ID  = Tailwater (Pond Outfall)

Message
CRIT.DEPTH CONTROL  
Vh= .118ft  Dcr= .287ft   
CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  
Vh= .124ft  Dcr= .297ft   
CRIT.DEPTH Hev= .00ft
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  OCS

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.00662.50
0.00(N/A)0.000.00662.73662.73663.000.09663.00
0.00(N/A)0.000.00662.79662.79663.500.14663.50
0.00(N/A)0.000.00662.84662.84664.000.18664.00
0.00(N/A)0.000.00662.87662.87664.500.22664.50
0.00(N/A)0.000.00662.90662.90665.000.25665.00
0.00(N/A)0.000.00662.92662.92665.500.27665.50
0.00(N/A)0.000.00662.94662.94666.000.30666.00
0.00(N/A)0.000.00662.96662.96666.500.32666.50
0.00(N/A)0.000.00662.98662.98667.000.34667.00

Message
WS below an invert; no 
flow.
H =.27
H =.71
H =1.16
H =1.63
H =2.10
H =2.58
H =3.06
H =3.54
H =4.02
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  OCS

Return Event:  100 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary
Convergence Error

(ft)
Tailwater Elevation

(ft)
Flow

(ft³/s)
Water Surface 

Elevation
(ft)

0.00(N/A)0.00662.50
0.00(N/A)0.09663.00
0.00(N/A)0.14663.50
0.00(N/A)0.18664.00
0.00(N/A)0.22664.50
0.00(N/A)0.25665.00
0.00(N/A)0.27665.50
0.00(N/A)0.30666.00
0.00(N/A)0.32666.50
0.00(N/A)0.34667.00

Contributing Structures
(no Q: Orifice - 1,C0)

Orifice - 1,C0
Orifice - 1,C0
Orifice - 1,C0
Orifice - 1,C0
Orifice - 1,C0
Orifice - 1,C0
Orifice - 1,C0
Orifice - 1,C0
Orifice - 1,C0
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  Outlet-2

Return Event:  100 yearsSubsection:  Diverted Hydrograph

ft³/s0.34Peak Discharge
hours12.250Time to Peak
ft³2,497.644Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.000.000.000.000.003.500
0.000.000.000.000.003.750
0.000.000.000.000.004.000
0.000.000.000.000.004.250
0.000.000.000.000.004.500
0.000.000.000.000.004.750
0.000.000.000.000.005.000
0.000.000.000.000.005.250
0.000.000.000.000.005.500
0.010.010.010.000.005.750
0.010.010.010.010.016.000
0.010.010.010.010.016.250
0.010.010.010.010.016.500
0.010.010.010.010.016.750
0.010.010.010.010.017.000
0.010.010.010.010.017.250
0.010.010.010.010.017.500
0.010.010.010.010.017.750
0.010.010.010.010.018.000
0.020.020.010.010.018.250
0.020.020.020.020.028.500
0.020.020.020.020.028.750
0.020.020.020.020.029.000
0.020.020.020.020.029.250
0.030.030.030.030.029.500
0.030.030.030.030.039.750
0.030.030.030.030.0310.000
0.040.040.030.030.0310.250
0.040.040.040.040.0410.500
0.050.050.040.040.0410.750
0.050.050.050.050.0511.000
0.070.070.060.060.0611.250
0.110.100.090.080.0711.500
0.190.170.160.150.1311.750
0.340.330.290.260.2212.000
0.300.320.330.340.3412.250
0.230.240.260.270.2912.500
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  Outlet-2

Return Event:  100 yearsSubsection:  Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.170.180.190.210.2212.750
0.100.110.130.150.1613.000
0.060.060.070.080.0913.250
0.050.050.050.050.0513.500
0.040.040.050.050.0513.750
0.040.040.040.040.0414.000
0.040.040.040.040.0414.250
0.030.030.040.040.0414.500
0.030.030.030.030.0314.750
0.030.030.030.030.0315.000
0.030.030.030.030.0315.250
0.030.030.030.030.0315.500
0.020.020.020.020.0215.750
0.020.020.020.020.0216.000
0.020.020.020.020.0216.250
0.020.020.020.020.0216.500
0.020.020.020.020.0216.750
0.020.020.020.020.0217.000
0.020.020.020.020.0217.250
0.010.010.020.020.0217.500
0.010.010.010.010.0117.750
0.010.010.010.010.0118.000
0.010.010.010.010.0118.250
0.010.010.010.010.0118.500
0.010.010.010.010.0118.750
0.010.010.010.010.0119.000
0.010.010.010.010.0119.250
0.010.010.010.010.0119.500
0.010.010.010.010.0119.750
0.010.010.010.010.0120.000
0.010.010.010.010.0120.250
0.010.010.010.010.0120.500
0.010.010.010.010.0120.750
0.010.010.010.010.0121.000
0.010.010.010.010.0121.250
0.010.010.010.010.0121.500
0.010.010.010.010.0121.750
0.010.010.010.010.0122.000
0.010.010.010.010.0122.250
0.010.010.010.010.0122.500
0.010.010.010.010.0122.750
0.010.010.010.010.0123.000
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  Outlet-2

Return Event:  100 yearsSubsection:  Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.010.010.010.010.0123.250
0.010.010.010.010.0123.500
0.010.010.010.010.0123.750
0.000.000.010.010.0124.000

(N/A)(N/A)(N/A)0.000.0024.250
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2

Return Event:  100 yearsSubsection:  Elevation-Volume-Flow Table (Pond)

Infiltration

No InfiltrationInfiltration Method 
(Computed)

Initial Conditions

ft662.50Elevation (Water Surface, 
Initial)

ft³0.000Volume (Initial)
ft³/s0.00Flow (Initial Outlet)
ft³/s0.00Flow (Initial Infiltration)
ft³/s0.00Flow (Initial, Total)
hours0.050Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(ft²)

Storage
(ft³)

Outflow
(ft³/s)

Elevation
(ft)

0.000.000.000.0000.0000.00662.50
0.470.090.000.00034.4800.09663.00
0.910.140.000.00068.9600.14663.50
1.680.180.000.000134.6090.18664.00
2.420.220.000.000197.7450.22664.50
3.100.250.000.000257.0370.25665.00
3.720.270.000.000310.3650.27665.50
4.210.300.000.000351.7310.30666.00
4.610.320.000.000386.2110.32666.50
5.020.340.000.000420.6910.34667.00
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2 (IN)

Return Event:  100 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No InfiltrationInfiltration Method 
(Computed)

Initial Conditions

ft662.50Elevation (Water Surface, 
Initial)

ft³0.000Volume (Initial)
ft³/s0.00Flow (Initial Outlet)
ft³/s0.00Flow (Initial Infiltration)
ft³/s0.00Flow (Initial, Total)
hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s0.65Flow (Peak In) hours12.100Time to Peak (Flow, In)
ft³/s0.34Flow (Peak Outlet) hours12.250Time to Peak (Flow, Outlet)

ft666.96Elevation (Water Surface, 
Peak)

ft³418.117Volume (Peak)

Mass Balance (ft³)

ft³0.000Volume (Initial)
ft³2,499.000Volume (Total Inflow)
ft³0.000Volume (Total Infiltration)

ft³2,499.000Volume (Total Outlet 
Outflow)

ft³0.000Volume (Retained)
ft³0.000Volume (Unrouted)
%0.0Error (Mass Balance)
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2 (OUT)

Return Event:  100 yearsSubsection:  Pond Routed Hydrograph (total out)

ft³/s0.34Peak Discharge
hours12.250Time to Peak
ft³2,497.644Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.000.000.000.000.003.500
0.000.000.000.000.003.750
0.000.000.000.000.004.000
0.000.000.000.000.004.250
0.000.000.000.000.004.500
0.000.000.000.000.004.750
0.000.000.000.000.005.000
0.000.000.000.000.005.250
0.000.000.000.000.005.500
0.010.010.010.000.005.750
0.010.010.010.010.016.000
0.010.010.010.010.016.250
0.010.010.010.010.016.500
0.010.010.010.010.016.750
0.010.010.010.010.017.000
0.010.010.010.010.017.250
0.010.010.010.010.017.500
0.010.010.010.010.017.750
0.010.010.010.010.018.000
0.020.020.010.010.018.250
0.020.020.020.020.028.500
0.020.020.020.020.028.750
0.020.020.020.020.029.000
0.020.020.020.020.029.250
0.030.030.030.030.029.500
0.030.030.030.030.039.750
0.030.030.030.030.0310.000
0.040.040.030.030.0310.250
0.040.040.040.040.0410.500
0.050.050.040.040.0410.750
0.050.050.050.050.0511.000
0.070.070.060.060.0611.250
0.110.100.090.080.0711.500
0.190.170.160.150.1311.750
0.340.330.290.260.2212.000
0.300.320.330.340.3412.250
0.230.240.260.270.2912.500
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2 (OUT)

Return Event:  100 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.170.180.190.210.2212.750
0.100.110.130.150.1613.000
0.060.060.070.080.0913.250
0.050.050.050.050.0513.500
0.040.040.050.050.0513.750
0.040.040.040.040.0414.000
0.040.040.040.040.0414.250
0.030.030.040.040.0414.500
0.030.030.030.030.0314.750
0.030.030.030.030.0315.000
0.030.030.030.030.0315.250
0.030.030.030.030.0315.500
0.020.020.020.020.0215.750
0.020.020.020.020.0216.000
0.020.020.020.020.0216.250
0.020.020.020.020.0216.500
0.020.020.020.020.0216.750
0.020.020.020.020.0217.000
0.020.020.020.020.0217.250
0.010.010.020.020.0217.500
0.010.010.010.010.0117.750
0.010.010.010.010.0118.000
0.010.010.010.010.0118.250
0.010.010.010.010.0118.500
0.010.010.010.010.0118.750
0.010.010.010.010.0119.000
0.010.010.010.010.0119.250
0.010.010.010.010.0119.500
0.010.010.010.010.0119.750
0.010.010.010.010.0120.000
0.010.010.010.010.0120.250
0.010.010.010.010.0120.500
0.010.010.010.010.0120.750
0.010.010.010.010.0121.000
0.010.010.010.010.0121.250
0.010.010.010.010.0121.500
0.010.010.010.010.0121.750
0.010.010.010.010.0122.000
0.010.010.010.010.0122.250
0.010.010.010.010.0122.500
0.010.010.010.010.0122.750
0.010.010.010.010.0123.000
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2 (OUT)

Return Event:  100 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)
0.010.010.010.010.0123.250
0.010.010.010.010.0123.500
0.010.010.010.010.0123.750
0.000.000.010.010.0124.000

(N/A)(N/A)(N/A)0.000.0024.250
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Watershed

Scenario:  26 Chestnut - Synthetic Curve, 100 yrs
Storm Event:  100 YearLabel:  PO-2 (IN)

Return Event:  100 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-2'

Upstream NodeUpstream Link
PDA-2<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ft³)

ElementInflow Type

0.6512.1002,499.168PDA-2Flow (From)
0.6512.1002,499.168PO-2Flow (In)
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U

PO-2 (Time vs. Volume, 100 years (26 Chestnut - Synthetic Curve, 100 yrs))...24,  
25, 26, 27

PO-2 (Storage Chamber System, 100 years (26 Chestnut - Synthetic Curve, 100  
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This manual is exclusively intended to assist engineers in the design of subsurface storm water systems using StormTech chambers.
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1.0 Introduction

(ASTM) International specifications F2418 (polypropylene
chambers) and F2922 (polyethylene chambers).

StormTech chambers provide the full AASHTO safety fac-
tors for live loads and permanent earth loads. The two
ASTM standards mentioned previously are linked to the
AASHTO LRFD Bridge Design Specifications Section
12.12 design standard. Both ASTM standards require that
the safety factors included in the AASHTO guidance are
achieved as a prerequisite to meeting either ASTM F2418
or ASTM F2922. StormTech chambers are also designed
in accordance with ASTM F2787, “Standard Practice for
Structural Design of Thermoplastic Corrugated Wall
Stormwater Collection Chambers” which provides specif-
ic guidance on how to design thermoplastic chambers in
accordance with AASHTO Section 12.12. These stan-
dards provide both the assurance of product quality and
safe structural design.

For non-proprietary specifications for public bids that
ensure high product quality and safe design, consider
including the specification in Section 15.0 Chamber
Specifications for Contract Documents.

1.4  TECHNICAL SUPPORT FOR PLAN REVIEWS
StormTech’s in-house technical support staff is available
to review proposed plans that incorporate StormTech
chamber systems. They are also available to assist with
plan conversions from existing products to StormTech.
Not all plan sheets are necessary for StormTech’s review.
Required sheets include plan view sheet(s) with design
contours, cross sections of the stormwater system
including catch basins and drainage details. 

When specifying StormTech chambers it is recommended
that the following items are included in project plans:
StormTech chamber system General Notes, applicable
StormTech chamber illustrations and StormTech chamber
system Product Specifications. These items are available
in various formats and can be obtained by contacting
StormTech at 1-860-529-8188 or may be downloaded at
www.stormtech.com.
StormTech’s plan review is limited to the sole purpose 
of determining whether plans meet StormTech chamber
systems’ minimum requirements. It is the ultimate 
responsibility of the design engineer to assure that
the stormwater system’s design is in full compliance
with all applicable laws and regulations. StormTech
products must be designed and installed in accordance
with StormTech’s minimum requirements. 

SEND PLANS TO:
StormTech, Plan Review, 70 Inwood Road, Suite 3, Rocky
Hill, CT 06067 E-mail: info@stormtech.com. File size
should not exceed 10 MB. 

1.1  INTRODUCTION
StormTech stormwater management systems allow
storm water professionals to create more profitable, 
environmentally sound developments. Compared with
other subsurface systems, StormTech systems offer
lower overall installed cost, superior design flexibility
and enhanced performance. Applications include com-
mercial, residential, agricultural and highway drainage.

StormTech has invested over $10 million and many years
in the development of StormTech chambers. These inno-
vative products exceed the rigorous requirements of the
standards governing the design of thermoplastic structures.

1.2  THE GOLD STANDARD IN STORMWATER 
MANAGEMENT
The advanced designs of StormTech chambers were
created by implementing an aggressive research, 
development, design and manufacturing protocol.
StormTech chamber products establish the new gold
standard in stormwater management through: 

• Collaborations with experts in the field of buried 
plastic structures and polyolefin materials

• The development and utilization of new testing 
methods and proprietary test methods

• The use of thermoformed prototypes to verify 
engineering models, perform in-ground testing 
and install observation sites

• The investment in custom-designed, injection 
molding equipment 

• The utilization of polypropylene and polyethylene as
manufacturing materials

• The design of molded-in features not possible 
with traditional thermoformed chambers

Section 3.0 of this design manual, Structural Capabilities,
provides a detailed description of the research, develop -
ment and design process. 

Many of StormTech’s unique chamber features can benefit
a site developer, stormwater system designer, and installer.
Where applicable, StormTech Product Specifications are
referenced throughout this design manual. If StormTech’s
unique product benefits are important to a stormwater sys-
tem design, consider including the applicable StormTech
Product Specifications on the site plans. This can prevent
substitutions with inferior products. Refer to Section 14.0,
StormTech Product Specifications.

1.3  PRODUCT QUALITY AND DESIGN TO 
INTERNATIONAL STANDARDS
StormTech chambers are designed to meet the full scope
of design requirements of Section 12.12 of the AASHTO
LRFD Bridge Design Specifications and produced to the
requirements of the American Society of Testing Materials



2.0 Product Information

2.1 PRODUCT APPLICATIONS
StormTech chamber systems may function as storm -
water detention, retention, first-flush storage, or some 
combination of these. The StormTech chambers can be
used for commercial, municipal, industrial, recreational,
and residential applications especially for installations
under parking lots and commercial roadways.

One of the key advantages of the StormTech chamber
system is its design flexibility. Chambers may be con -
figured into beds or trenches of various sizes or shapes.
They can be centralized or decentralized, and fit on
nearly all sites. Chamber lengths enhance the ability to
develop on both existing and pre-developed projects.
The systems can be designed easily and efficiently
around utilities, natural or man-made structures and 
any other limiting boundaries.

2.2 CHAMBERS FOR STORMWATER DETENTION
Chamber systems have been used effectively for storm -
water detention for over 15 years. A detention system
temporarily holds water while it is released at a defined
rate through an outlet. While some infiltration may occur
in a detention system, it is often considered an environ-
mental benefit and a storage safety factor. Over 70% 
of StormTech’s installations are non-watertight detention
systems. There are only a few uncommon situations
where a detention system might need to limit infiltration:
the subgrade soil’s bearing capacity is significantly
affected by saturation such as with expansive clays or
karst soils, and; in sensitive aquifer areas where the
depth to groundwater does not meet local guidelines.
Adequate pretreatment could eliminate concerns for the
latter case. A thermoplastic liner may be considered for
both situations to limit infiltration. 

2.3 STONE POROSITY ASSUMPTION
A StormTech chamber system requires the application 
of clean, crushed, angular stone below, between and
above the chambers. This stone serves as a structural
component while allowing conveyance and storage of
stormwater. Storage volume examples throughout this
Design Manual are calculated with an assumption that
the stone has an industry standard porosity of 40%.
Actual stone porosity may vary. Contact StormTech for
information on calculating storm water volumes with 
varying stone porosity assumptions. 

2.4 CHAMBER SELECTION
Primary considerations when selecting between the 
SC-310™, SC-740™ and DC-780™ chambers are the
depth to restrictive layer, available area for subsurface
storage, cover height and outfall restrictions.

The StormTech SC-310 chamber shown on page 4 is
ideal for systems requiring low-rise and wide-span solutions.
This low profile chamber allows the storage of large vol-
umes, 1.3 ft3/ft2 (0.40 m3/m2) [minimum], at minimum depths. 

Like the Stormtech SC-310, the StormTech SC-310-3
found on page 6 allows for a design option for sites with
both limited cover and limited space. With only 3” of
spacing between the chambers, the SC-310-3 still pro-
vides 1.3 ft3/ft2 (0.40 m3/m2) [minimum] of storage.

The StormTech SC-740 chamber shown on page 8 opti-
mizes storage volumes in relatively small footprints. By
providing 2.2 ft3/ft2 (0.67 m3/m2) [minimum] of storage,
the SC-740 chambers can minimize excavation, backfill
and associated costs.

The DC-780 chamber shown on page 10 has been
developed for those applications which exceed the max-
imum 8 ft (2.44 m) burial depth of the SC-740 and
SC-310 chambers. The DC-780 is a modified version of
the SC-740 allowing it to reach a maximum burial depth
of 12 ft (3.66 m). The design of the DC-780 chamber,
like other StormTech chambers, is designed and manu-
factured in accordance with the AASHTO LRFD Bridge
Design Specifications as well as ASTM F 2418 and
ASTM F 2787 ensuring structural adequacy for deeper
systems.

The end corrugations of the DC-780 chamber have 
not been modified in order to allow connections to the
SC-740 chamber.  This will allow hybrid systems utilizing
both chambers in one system design.  

The SC-310 and SC-740 chambers and end plates.

StormTech systems can be integrated into retrofit and new construc-
tion projects.

3 Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.  
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Designed to meet the most stringent industry performance
standards for superior structural integrity while providing
designers with a cost-effective method to save valuable
land and protect water resources. The StormTech system
is designed primarily to be used under parking lots thus 
maximizing land usage for commercial and 
municipal applications.

90.7" (2300 mm)

34.0" (864 mm)

6"
(150 mm)

12" (300 mm)
DIA. MAX

85.4" (2170 mm) INSTALLED

ACCEPTS 4" (100 mm)
SCH 40 PIPE FOR OPTIONAL
INSPECTION PORT

16.0"
(400 mm)

SC-310 End Cap SC-310 Chamber

StormTech SC-310 Chamber
SC-310 Chamber

StormTech SC-310 Chamber (not to scale)
Nominal Chamber Specifications

Size (L x W x H) 85.4" x 34.0" x 16.0" (2170 x 864 x 406 mm)

Chamber Storage 14.7 ft3 (0.42 m3)

Min. Installed Storage* 31.0 ft3 (0.88 m3)

Weight 37.0 lbs (16.8 kg)  

Shipping

41 chambers/pallet

108 end caps/pallet

18 pallets/truck

*Assumes 6" (150 mm) stone above, below and between chambers and
40% stone porosity. 
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StormTech SC-310 Chamber

Amount of Stone Per Chamber

Note: Assumes 6" (150 mm) of row separation and 18" (450 mm)
of cover. The volume of excavation will vary as the depth of the
cover increases.

Volume of Excavation Per Chamber yd3 (m3)

Stone Foundation Depth
6" (150 mm) 12" (300 mm) 18" (450 mm)

StormTech SC-310 2.9 (2.2) 3.4 (2.6) 3.8 (2.9)

Note: Assumes 6" (150 mm) of stone above chambers, 6” (150 mm)
row spacing and 40% stone porosity. 

Storage Volume Per Chamber ft3 (m3)

Bare Chamber and Stone
Chamber Stone Foundation Depth
Storage in. (mm)

ft3 (m3) 6 (150) 12 (300) 18 (450) 

StormTech SC-310 14.7 (0.4) 31.0 (0.9) 35.7 (1.0) 40.4 (1.1)

Note: Assumes 6" (150 mm) of stone above, and between chambers.

Stone Foundation Depth

ENGLISH TONS (yds3) 6" 12" 18" 

StormTech SC-310 2.1 (1.5 yd3) 2.7 (1.9 yd3) 3.4 (2.4 yd3)

METRIC KILOGRAMS (m3) 150 mm 300 mm 450 mm
StormTech SC-310 1830 (1.1 m3) 2490 (1.5 m3) 2990 (1.8 m3)

SC-310 Cumulative Storage Volumes Per Chamber
Assumes 40% Stone Porosity. Calculations are Based
Upon a 6" (150 mm) Stone Base Under the Chambers.

28 (711) 14.70 (0.416) 31.00 (0.878)
27 (686) 14.70 (0.416) 30.21 (0.855)
26 (680) 14.70 (0.416) 29.42 (0.833)
25 (610) 14.70 (0.416) 28.63 (0.811)
24 (609) 14.70 (0.416) 27.84 (0.788)
23 (584) 14.70 (0.416) 27.05 (0.766)
22 (559) 14.70 (0.416) 26.26 (0.748)
21 (533) 14.64 (0.415) 25.43 (0.720)
20 (508) 14.49 (0.410) 24.54 (0.695)
19 (483) 14.22 (0.403) 23.58 (0.668)
18 (457) 13.68 (0.387) 22.47 (0.636)
17 (432) 12.99 (0.368) 21.25 (0.602)
16 (406) 12.17 (0.345) 19.97 (0.566)
15 (381) 11.25 (0.319) 18.62 (0.528)
14 (356) 10.23 (0.290) 17.22 (0.488)
13 (330) 9.15 (0.260) 15.78 (0.447)
12 (305) 7.99 (0.227) 14.29 (0.425)
11 (279) 6.78 (0.192) 12.77 (0.362)
10 (254) 5.51 (0.156) 11.22 (0.318)
9 (229) 4.19 (0.119) 9.64 (0.278)
8 (203) 2.83 (0.081) 8.03 (0.227)
7 (178) 1.43 (0.041) 6.40 (0.181)
6 (152) 0 4.74 (0.134)
5 (127) 0 3.95 (0.112)
4 (102) 0 3.16 (0.090)
3 (76) 0 2.37 (0.067)
2 (51) 0 1.58 (0.046)
1 (25) 0 0.79 (0.022)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage

Inches (mm) ft3 (m3) ft3 (m3)

Stone
Cover

Stone Foundation

Note: Add 0.79 cu. ft. (0.022 m 3) of storage for each additional
inch (25 mm) of stone foundation.
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StormTech SC-310-3 Chamber
The proven strength and durability of the SC-310-3
Chamber allows for a design option for sites where 
limited cover, limited space, high water table and 
escalated aggregate cost are a factor. The SC-310-3 
has a minimum cover requirement of 16" (400 mm) 
to bottom of pavement and reduces the spacing 
requirement between chambers by 50% to 3" (76 mm).
This provides a reduced footprint overall and allows 
the designer to offer a traffic bearing application yet
comply with water table separation regulations.

     
     

 

         
       

    

    
    

    
        

   
       

  

Typical Cross Section Detail

SC-310-3 Chamber

StormTech SC-310-3 Chamber (not to scale)
Nominal Chamber Specifications

Size (L x W x H) 85.4" x 34.0" x 16.0" (2170 x 864 x 406 mm)

Chamber Storage 14.7 ft3 (0.42 m3)

Min. Installed Storage* 29.3 ft3 (0.83 m3)

Weight 37.0 lbs (16.8 kg)

Shipping

41 chambers/pallet

108 end caps/pallet

18 pallets/truck

*Assumes 6" (150 mm) stone above 
and below chambers, 3" (76 mm) 
row spacing and 40% stone porosity. 90.7" (2300 mm)

34.0" (864 mm)

6"
(150 mm)

12" (300 mm)
DIA. MAX

85.4" (2170 mm) INSTALLED

ACCEPTS 4" (100 mm)
SCH 40 PIPE FOR OPTIONAL
INSPECTION PORT

16.0"
(400 mm)

SC-310 End Cap
SC-310 Chamber
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StormTech SC-310-3 Chamber

Amount of Stone Per Chamber

Note: Assumes 3" (76 mm) of row separation, 6" (150 mm) of stone
above the chambers and 16" (400 mm) of cover. The volume of 
excavation will vary as depth of cover increases.

Volume of Excavation Per Chamber yd3 (m3)

Stone Foundation Depth
6" (150) 12" (300) 18" (450)

SC-310-3 2.6 (2.0) 3.0 (2.3) 3.4 (2.6)

Note:  Assumes 6" (150 mm) of stone above chambers, 3" (76 mm)
row spacing and 40% stone porosity.

Storage Volume per Chamber ft3 (m3)

Note: Assumes 6" (150 mm) of stone above chambers and 3" (76 mm)
row spacing.

Stone Foundation Depth

ENGLISH TONS (yd3) 6" 12" 18" 

SC-310-3 1.9 (1.4) 2.5 (1.8) 3.1 (2.2)

METRIC KILOGRAMS (m3) 150 mm 300 mm 450 mm
SC-310-3 1724 (1.0) 2268 (1.3) 2812 (1.7)

SC-310-3 Cumulative Storage Volume Per Chamber
Assumes 40% Stone Porosity. Calculations are Based
Upon a 6" (150 mm) Stone Base Under the Chambers.

28 (711) 14.7 (0.416) 29.34 (0.831)
27 (686) 14.7 (0.416) 28.60 (0.810)
26 (660) 14.7 (0.416) 27.87 (0.789)
25 (635) 14.7 (0.416) 27.14 (0.769)
24 (610) 14.7 (0.416) 26.41 (0.748)
23 (584) 14.7 (0.416) 25.68 (0.727)
22 (559) 14.7 (0.416) 24.95 (0.707)
21 (533) 14.64 (0.415) 24.18 (0.685)
20 (508) 14.49 (0.410) 23.36 (0.661)
19 (483) 14.22 (0.403) 22.47 (0.636)
18 (457) 13.68 (0.387) 21.41 (0.606)
17 (432) 12.99 (0.368) 20.25 (0.573)
16 (406) 12.17 (0.345) 19.03 (0.539)
15 (381) 11.25 (0.319) 17.74 (0.502)
14 (356) 10.23 (0.290) 16.40 (0.464)
13 (330) 9.15 (0.260) 15.01 (0.425)
12 (305) 7.99 (0.226) 13.59 (0.385)
11 (279) 6.78 (0.192) 12.13 (0.343)
10 (254) 5.51 (0.156) 10.63 (0.301)
9 (229) 4.19 (0.119) 9.11 (0.258)
8 (203) 2.83 (0.080) 7.56 (0.214)
7 (178) 1.43 (0.040) 5.98 (0.169)
6 (152) 0 4.39 (0.124)
5 (127) 0 3.66 (0.104)
4 (102) 0 2.93 (0.083)
3 (76) 0 2.19 (0.062)
2 (51) 0 1.46 (0.041)
1 (25) 0 0.73 (0.021)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage

Inches (mm) ft3 (m3) ft3 (m3)

Stone
Cover

Stone Foundation

Note: Add 0.73 ft3 (0.021 m3) of storage for each additional inch
(25 mm) of stone foundation.

Minimum Required Bearing Resistance for Service Loads ksf (kPa)
Cover 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0
ft (m) (144) (139) (134) (129) (124) (120) (115) (110) (105) (101) (96)
1.5 6 9 9 9 9 9 12 12 12 15 15

(0.46) (152) (229) (229) (229) (229) (229) (305) (305) (305) (381) (381)
2 6 6 9 9 9 9 12 12 12 15 15

(0.61) 152) (152) (229) (229) (229) (229) (305) (305) (305) (381) (381)
2.5 6 6 6 6 6 9 9 9 12 12 12

(0.76) (152) (152) (152) (152) (152) (229) (229) (229) (305) (305) (305)
3 6 6 6 6 6 6 9 9 9 9 12

(0.91) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229) (305)
3.5 6 6 6 6 6 6 6 9 9 9 12

(1.07) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (305)
4 6 6 6 6 6 6 6 9 9 9 9

(1.22) 152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229)
4.5 6 6 6 6 6 6 6 6 9 9 9

(1.37) 152) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229)
5 6 6 6 6 6 6 6 9 9 9 9

(1.52) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229)
5.5 6 6 6 6 6 6 6 9 9 9 12

(1.68) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (305)
6 6 6 6 6 6 6 9 9 9 9 12

(1.83) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229) (305)
6.5 6 6 6 6 6 6 9 9 9 12 12

(1.98) (152) (152) (152) (152) (152) (152) (229) (229) (229) (305) (305)
7 6 6 6 6 6 9 9 9 9 12 12

(2.13) (152) (152) (152) (152) (152) (229) (229) (229) (229) (305) (305)
7.5 6 6 6 6 9 9 9 9 12 12 12

(2.29) (152) (152) (152) (152) (229) (229) (229) (229) (305) (305) (305)
8 6 6 6 9 9 9 9 12 12 12 15

(2.44) (152) (152) (152) (229) (229) (229) (229) (305) (305) (305) (381)

NOTE: The design engineer is solely responsible for assessing
the bearing resistance (allowable bearing capacity) of the sub-
grade soils and determining the depth of foundation stone.
Subgrade bearing resistance should be assessed with consid-
eration for the range of soil moisture conditions expected
under a stormwater system.

Bare Chamber and Stone Volume
Chamber Stone Foundation Depth
Storage in. (mm)

ft3 (m3) 6 (150) 12 (300) 18 (450)

SC-310-3 14.7 (0.42) 29.3 (0.83) 33.7 (0.95) 38.1 (1.08)
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StormTech SC-740 Chamber

90.7" (2300 mm)

51.0" (1295 mm)

85.4" (2170 mm) INSTALLED

ACCEPTS 4" (100 mm) 
SCH 40 PIPE FOR OPTIONAL
INSPECTION PORT

30.0"
(762 mm)

8"
(200 mm) 24" (600 mm) DIA. MAX

SC-740 End Cap
SC-740 Chamber

StormTech SC-740 Chamber (not to scale)
Nominal Chamber Specifications

Size (L x W x H) 85.4" x 51.0" x 30.0" (2170 x 1295 x 762 mm)

Chamber Storage 45.9 ft3 (1.30 m3)

Min. Installed Storage* 74.9 ft3 (2.12 m3)

Weight 74.0 lbs (33.6 kg)

Shipping

30 chambers/pallet

60 end caps/pallet

12 pallets/truck

Designed to meet the most stringent industry performance 
standards for superior structural integrity while providing
designers with a cost-effective method to save valuable
land and protect water resources. The StormTech system 
is designed primarily to be used under parking
lots thus maximizing land usage for 
commercial and municipal applications.

SC-740 Chamber

*Assumes 6" (150 mm) stone above, below and between 
chambers and 40% stone porosity. 
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StormTech SC-740 Chamber

42 (1067) 45.90 (1.300) 74.90 (2.121)
41 (1041) 45.90 (1.300) 73.77 (2.089)
40 (1016) 45.90 (1.300) 72.64 (2.057)
39 (991) 45.90 (1.300) 71.52 (2.025)
38 (965) 45.90 (1.300) 70.39 (1.993)
37 (948) 45.90 (1.300) 69.26 (1.961)
36 (914) 45.90 (1.300) 68.14 (1.929)
35 (889) 45.85 (1.298) 66.98 (1.897)
34 (864) 45.69 (1.294) 65.75 (1.862)
33 (838) 45.41 (1.286) 64.46 (1.825)
32 (813) 44.81 (1.269) 62.97 (1.783)
31 (787) 44.01 (1.246) 61.36 (1.737)
30 (762) 43.06 (1.219) 59.66 (1.689)
29 (737) 41.98 (1.189) 57.89 (1.639)
28 (711) 40.80 (1.155) 56.05 (1.587)
27 (686) 39.54 (1.120) 54.17 (1.534)
26 (660) 38.18 (1.081) 52.23 (1.479)
25 (635) 36.74 (1.040) 50.23 (1.422)
24 (610) 35.22 (0.977) 48.19 (1.365)
23 (584) 33.64 (0.953) 46.11 (1.306)
22 (559) 31.99 (0.906) 44.00 (1.246)
21 (533) 30.29 (0.858) 41.85 (1.185)
20 (508) 28.54 (0.808) 39.67 (1.123)
19 (483) 26.74 (0.757) 37.47 (1.061)
18 (457) 24.89 (0.705) 35.23 (0.997)
17 (432) 23.00 (0.651) 32.96 (0.939)
16 (406) 21.06 (0.596) 30.68 (0.869)
15 (381) 19.09 (0.541) 28.36 (0.803)
14 (356) 17.08 (0.484) 26.03 (0.737)
13 (330) 15.04 (0.426) 23.68 (0.670)
12 (305) 12.97 (0.367) 21.31 (0.608)
11 (279) 10.87 (0.309) 18.92 (0.535)
10 (254) 8.74 (0.247) 16.51 (0.468)
9 (229) 6.58 (0.186) 14.09 (0.399)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage

Inches (mm) Ft3 (m3) Ft3 (m3)

SC-740 Cumulative Storage Volumes Per Chamber
Assumes 40% Stone Porosity. Calculations are Based
Upon a 6" (150 mm) Stone Base Under the Chambers.

Stone
Cover

Note: Add 1.13 cu. ft. (0.032 m 3) of storage for each additional
inch (25 mm) of stone foundation.

Amount of Stone Per Chamber

Note: Assumes 6" (150 mm) of row separation and 18" (450 mm) of
cover. Volume of excavation will vary as depth of cover increases.

Volume of Excavation Per Chamber yd3 (m3)
Stone Foundation Depth

6" (150 mm) 12" (300 mm) 18" (450 mm)
StormTech SC-740 5.5 (4.2) 6.2 (4.7) 6.8 (5.2)

Note: Assumes 6" (150 mm) of stone above chambers, 6" (150 mm)
row spacing and 40% porosity. 

Storage Volume Per Chamber ft3 (m3)
Bare Chamber and Stone

Chamber Stone Foundation Depth
Storage in. (mm)
ft3 (m3) 6 (150) 12 (300) 18 (450) 

StormTech SC-740 45.9 (1.3) 74.9 (2.1) 81.7 (2.3) 88.4 (2.5)

Note: Assumes 6" (150 mm) of stone above, and between chambers.

Stone Foundation Depth
ENGLISH TONS (yd3) 6" 12" 18" 
StormTech SC-740 3.8 (2.8 yd3) 4.6 (3.3 yd3) 5.5 (3.9 yd3)

METRIC KILOGRAMS (m3) 150 mm 300 mm 450 mm
StormTech SC-740 3450 (2.1 m3) 4170 (2.5 m3) 4490 (3.0 m3)

8 (203) 4.41 (0.125) 11.66 (0.330)
7 (178) 2.21 (0.063) 9.21 (0.264)
6 (152) 0 6.76 (0.191)
5 (127) 0 5.63 (0.160)
4 (102) 0 4.51 (0.125)
3 (76) 0 3.38 (0.095)
2 (51) 0 2.25 (0.064)
1 (25) 0 1.13 (0.032)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage

Inches (mm) Ft3 (m3) Ft3 (m3)

Stone Foundation

SC-740 Cumulative Storage Volumes Per Chamber (cont.)
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StormTech DC-780 Chamber
Designed to meet the most stringent industry performance standards
for superior structural integrity while providing designers with a cost-
effective method to save valuable land and protect water resources.
The StormTech system is designed primarily to be used under 
parking lots thus maximizing land usage for com-
mercial and municipal applications.

• 12' Deep Cover applications.

• Designed in accordance with ASTM F 2787
and produced to meet the ASTM F 2418
product standard.

• AASHTO safety factors provided for 
AASHTO Design Truck (H20) and deep cover conditions

* Assumes 9" (230 mm) stone
below, 6" (150 mm) stone above,
6" (150 mm) row spacing and
40% stone porosity.

DC-780 Chamber

StormTech DC-780 Chamber (not to scale)
Nominal Chamber Specifications

Size (L x W x H) 85.4" x 51.0" x 30.0" (2169 x 1295 x 762 mm)

Chamber Storage 46.2 ft3 (1.3 m3)

Min. Installed Storage* 78.4 ft3 (2.2 m3)

Shipping

24 chambers/pallet

60 end caps/pallet

12 pallets/truck
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*This assumes a minimum of 9" (229 mm) of stone below, 6" (152 mm) above and between chamber rows and 40% stone porosity.

StormTech DC-780 Chamber

10 (254) 2.24 (0.064) 12.61 (0.357)
9 (229) 0 10.14 (0.287)
8 (203) 0 9.01 (0.255)
7 (178) 0 7.89 (0.223)
6 (152) 0 6.76 (0.191)
5 (127) 0 5.63 (0.160)
4 (102) 0 4.51 (0.128)
3 (76) 0 3.38 (0.096)
2 (51) 0 2.25 (0.064)
1 (25) 0 1.13 (0.032)

Note: Add 1.13 cu. ft. (0.032 m3) of storage for each additional inch
(25 mm) of stone foundation.

Stone 
Foundation

Amount of Stone Per Chamber

Note: Assumes 6" (150 mm) of separation between chamber rows
and 18" (450 mm) of cover. The volume of excavation will vary as the
depth of the cover increases.

Volume of Excavation Per Chamber yd3 (m3)

Stone Foundation Depth
9" (230 mm) 12" (300 mm) 18" (450 mm)

StormTech DC-780 5.9 (4.5) 6.3 (4.8) 6.9 (5.3)

Note: Assumes 40% porosity for the stone, the bare chamber volume,
6" (150 mm) stone above, and 6" (150 mm) row spacing. 

Storage Volume Per Chamber ft3 (m3)

Bare Chamber and Stone Volume-
Chamber Stone Foundation Depth
Storage inches (millimeters)
ft3 (m3) 9 (230) 12 (300) 18 (450)

StormTech DC-780 46.2 (1.3) 78.4 (2.2) 81.8 (2.3) 88.6 (2.5)

Note: Assumes 6" (150 mm) of stone above, and between chambers.

Stone Foundation Depth
ENGLISH TONS (YD3) 9" 12" 18" 
StormTech DC-780 4.2 (3.0 yd3) 4.7 (3.3 yd3) 5.6 (3.9 yd3)
METRIC KILOGRAMS (M3) 230 mm 300 mm 450 mm
StormTech DC-780 3810 (2.3 m3) 4264 (2.5 m3) 5080 (3.0 m3)

45 (1143) 46.27 (1.310) 78.47 (2.222)
44 (1118) 46.27 (1.310) 77.34 (2.190)
43 (1092) 46.27 (1.310) 76.21 (2.158)
42 (1067) 46.27 (1.310) 75.09 (2.126)
41 (1041) 46.27 (1.310) 73.96 (2.094)
40 (1016) 46.27 (1.310) 72.83 (2.062)
39 (991) 46.27 (1.310) 71.71 (2.030)
38 (965) 46.21 (1.309) 70.54 (1.998)
37 (940) 46.04 (1.304) 69.32 (1.963)
36 (914) 45.76 (1.296) 68.02 (1.926)
35 (889) 45.15 (1.278) 66.53 (1.884)
34 (864) 44.34 (1.255) 64.91 (1.838)
33 (838) 43.38 (1.228) 63.21 (1.790)
32 (813) 42.29 (1.198) 61.43 (1.740)
31 (787) 41.11 (1.164) 59.59 (1.688)
30 (762) 39.83 (1.128) 57.70 (1.634)
29 (737) 38.47 (1.089) 55.76 (1.579)
28 (711) 37.01 (1.048) 53.76 (1.522)
27 (686) 35.49 (1.005) 51.72 (1.464)
26 (660) 33.90 (0.960) 49.63 (1.405)
25 (635) 32.24 (0.913) 47.52 (1.346)
24 (610) 30.54 (0.865) 45.36 (1.285)
23 (584) 28.77 (0.815) 43.18 (1.223)
22 (559) 26.96 (0.763) 40.97 (1.160)
21 (533) 25.10 (0.711) 38.72 (1.096)
20 (508) 23.19 (0.657) 36.45 (1.032)
19 (483) 21.25 (0.602) 34.16 (0.967)
18 (457) 19.26 (0.545) 31.84 (0.902)
17 (432) 17.24 (0.488) 29.50 (0.835)
16 (406) 15.19 (0.430) 27.14 (0.769)
15 (381) 13.10 (0.371) 24.76 (0.701)
14 (356) 10.98 (0.311) 22.36 (0.633)
13 (330) 8.83 (0.250) 19.95 (0.565)
12 (305) 6.66 (0.189) 17.52 (0.496)
11 (279) 4.46 (0.126) 15.07 (0.427)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage

Inches (mm) ft3 (m3) ft3 (m3)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage

Inches (mm) ft3 (m3) ft3 (m3)

DC-780 Cumulative Storage Volumes Per Chamber
Assumes 40% Stone Porosity. Calculations are Based
Upon a 9" (230 mm) Stone Base Under the Chambers.

Stone
Cover

DC-780 Cumulative Storage Volumes Per Chamber (cont.)
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5.8"

6.5" (165 mm) 12 PL

CREST 14 PL
VALLEY 13 PL

OVERLAP NEXT
CHAMBER HERE

START END BUILD ROW IN THIS DIRECTION

5.8" (147 mm)

6.5" (165 mm) 12 PL

CREST 14 PL
VALLEY 13 PL

OVERLAP NEXT
CHAMBER HERE

START END BUILD ROW IN THIS DIRECTION

 (147 mm)

2.5 STORMTECH CHAMBERS
StormTech chamber systems have unique features to
improve site optimization and reduce product waste.
The SC-740, SC-310 and DC-780 chambers can be 
cut at the job site in approximately 6.5" (165 mm) incre-
ments to shorten a chamber’s length. Designing and
constructing chamber rows around site obstacles is 
easily accomplished by including specific cutting
instructions or a well placed “cut to fit” note on the
design plans. The last chamber of a row can be cut in
any of its corrugation’s valleys. An end cap placed into
the trimmed corrugation’s crest completes the row. The
trimmed-off piece of a StormTech chamber may then be
used to start the next row. See Figure 4.

To assist the contractor, StormTech chambers are 
molded with simple assembly instructions and arrows
that indicate the direction in which to build rows. Rows
are formed by overlapping the next chamber’s “Start
End” corrugation with the previously laid chamber’s 
end corrugation. Two people can safely and efficiently
form rows of chambers without complicated connectors,
special tools or heavy equipment.
Product Specifications: 2.2, 2.4, 2.5, 2.9 and 3.2

2.6 STORMTECH END CAPS
The StormTech end cap has features which make the
chamber system simple to design, easy to build and
more versatile than other products. StormTech end caps
can be easily secured within any corrugation’s crest. 
A molded-in handle makes attaching the end cap a one-
person operation. Tools or fasteners are not required.

StormTech end 
caps are required 
at each end of a
chamber row to
prevent stone 
intrusion (two per
row). The SC-740
and DC-780 end
caps will accept up
to a 24" (600 mm)
HDPE inlet pipe. The SC-310 end cap will accept up to
a 12" (300 mm) HDPE inlet pipe. See Figure 5.
Product Specifications: 3.1, 3.2, 3.3 and 3.4

SC-310 chamber

SC-740 chamber

Figure 5 – Chamber End Caps (not to scale)Figure 4 – Distance Between Corrugations (not to scale)

SC-740 / DC-780 end cap

SC-310 end cap

2.0 Product Information

SC-740/DC-780 CHAMBER FABRICATED END CAP (TOP AND BOTTOM FEED)
PIPES SIZES RANGE FROM 6" (150 mm) TO 24" (600 mm)

(INVERTS VARY WITH PIPE SIZE)

SC-310 CHAMBER FABRICATED END CAP (TOP AND BOTTOM FEED)
PIPES SIZES RANGE FROM 6" (150 mm) TO 12" (300 mm)

(INVERTS VARY WITH PIPE SIZE)
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3.0 Structural Capabilities

3.1 STRUCTURAL DESIGN APPROACH
When installed per StormTech’s minimum requirements,
StormTech products are designed to exceed American
Association of State Highway and Transportation Officials
(AASHTO) LRFD recommended design factors for Earth
loads and Vehicular live loads. AASHTO Vehicular live
loads (previously HS-20) consist of two heavy axle config-
urations, that of a single 32 (142 kN) kip axle and that of
tandem 25 (111 kN) kip axles. Factors for impact and mul-
tiple presences of vehicles ensure a conservative design
where structural adequacy is assumed for a wide range
of street legal vehicle weights and axle configurations. 

Computer models of the chambers under shallow and
deep conditions were developed. Utilizing design forces
from computer models, chamber sections were evaluated
using AASHTO procedures that consider thrust and
moment, and check for local buckling capacity. The pro-
cedures also considered the time-dependent strength
and stiffness properties of polypropylene and polyethyl-
ene. These procedures were developed in a research
study conducted by the National Cooperative Highway
Research Program (NCHRP) for AASHTO, and published
as NCHRP Report 438 Recommended LRFD
Specifications for Plastic Pipe and Culverts. Product
Specifications: 2.12.

StormTech does not recommend installing StormTech
products underneath buildings or parking garages. When
specifying the StormTech products in close proximity to
buildings, it is important to ensure that the StormTech
products are not receiving any loads from these structures
that may jeopardize the long term performance of the
chambers.

3.2 FULL SCALE TESTING
After developing the StormTech chamber designs, the
chambers were subjected to rigorous full-scale testing.
The test programs verified the predicted safety factors
of the designs by subjecting the chambers to more
severe load conditions than anticipated during service
life. Capacity under live loads and deep fill was investi-
gated by conducting tests with a range of cover depths.
Monitoring of long term deep fill installations has been
done to validate the long term performance of the
StormTech products.

3.3 INDEPENDENT EXPERT ANALYSIS
StormTech worked closely with the consulting firm Simpson
Gumpertz & Heger Inc. (SGH) to develop and evaluate the
SC-740, SC-310 and DC-780 chamber designs. SGH has
world-renowned expertise in the design of buried drain age
structures. The firm was the principal investigator for the
NCHRP research program that developed the structural
analysis and design methods adopted by AASHTO for
thermoplastic culverts. SGH conducted design calcula-
tions and computer simulations of chamber performance
under various installation and live load conditions. They
worked with StormTech to design the full-scale test pro-
grams to verify the structural capacity of the chambers.
SGH also observed all full-scale tests and inspected the
chambers after completion of the tests. SGH continues to
be StormTech’s structural consultant.  
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3.6 QUALITY CONTROL
StormTech chambers are manufactured under tight
quality control programs. Materials are routinely tested
in an environmentally controlled lab that is verified every
six months via the external ASTM Proficiency Testing
Program. The chamber material properties are measured
and controlled with procedures following ISO 9001:2000
requirements.

Statistical Process Control (SPC) techniques are applied
during manufacturing. Established upper and lower
control limits are maintained on key manufacturing para -
meters to maintain consistent product.  
Product Specifications: 2.13 and 3.6

3.4 INJECTION MOLDING
To comply with both the structural and design require-
ments of AASHTO’s LRFD specifications and ASTM 
F 2787 as well as the product requirements of ASTM 
F 2418 or ASTM F2922, StormTech uses proprietary
injection molding equipment to manufacture the cham-
bers and end caps. 

In addition to meeting structural goals, injection molding
allows StormTech to design added features and advan-
tages into StormTech’s parts including:

• Precise control of wall thickness throughout parts

• Precise fit of joints and end caps 

• Molded-in inspection port fitting

• Molded-in handles on end caps

• Molded-in pipe guides with blade starter slots

• Repeatability for Quality Control (See Section 3.6)

Product Specifications: 2.1, 3.1 and 3.3

3.5 POLYPROPYLENE AND POLYETHYLENE RESIN
StormTech chambers are injection molded from poly -
pro pylene and polyethylene. Polypropylene and polyeth-
ylene chambers are inherently resistant to chemicals
typically found in stormwater run-off. StormTech cham-
bers maintain a greater portion of their structural stiff-
ness through higher installation and service tempera-
tures.

StormTech polypropylene and polyethylene are virgin
materials specially designed to achieve a high 75-year
creep modulus that is necessary to provide a sound
long-term structural design. Since the modulus remains
high well beyond the 75-year value, StormTech cham-
bers can exhibit a service life in excess of 75 years. 

3.0 Structural Capabilities



Cover Minimum Required Bearing Resistance for Service Loads ksf (kPa)
Ht. ft. 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0
(m) (196) (192) (187) (182) (177) (172) (168) (163) (158) (153) (148) (144) (139) (134) (129) (124) (120) (115) (110) (105) (101) (96)
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4.0 Foundation for Chambers

4.1 FOUNDATION REQUIREMENTS
StormTech chamber systems and embedment stone
may be installed in various native soil types. The sub-
grade bearing capacity and chamber cover height deter-
mine the required depth of clean, crushed, angular stone
for the chamber foundation. The chamber foundation is
the clean, crushed, angular stone placed between the
subgrade soils and the feet of the chamber. 

As cover height increases (top of chamber to top of 
finished grade) the chambers foundation requirements
increase. Foundation strength is the product of the sub-
grade soils bearing capacity and the depth of clean,
crushed, angular stone below the chamber foot. Table 1
for the SC-740 and SC-310 and Table 2 for the DC-780
specify the required minimum foundation depth for vary-
ing cover heights and subgrade bearing capacities. 

4.2 WEAKER SOILS
For sub-grade soils with allowable bearing capacity less
than 2000 pounds per square foot [(2.0 ksf) (96 kPa)], 
a geotech nical engineer should evaluate the specific
conditions. These soils are often highly variable, may 
contain organic materials and could be more sensitive to
moisture. A geotechnical engineer’s recommendations

may include increasing the stone foundation, improving
the bearing capacity of the sub-grade soils through
compaction, replacement, or other remedial measures
including the use of geogrids. The use of a thermoplas-
tic liner may also be considered for systems installed in
subgrade soils that are highly affected by moisture. The
project engineer is responsible for ensuring overall site
settlement is within acceptable limits. A geotechnical
engineer should always review installation of StormTech
chambers on organic soils.

4.3 CHAMBER SPACING OPTION
StormTech always requires a minimum of 6" (150 mm)
clear spacing between the feet of chambers rows for 
the SC-310, SC-740 and DC-780 chambers. How ever,
increasing the spacing between chamber rows may
allow the application of StormTech chambers with either
less foundation stone or with weaker subgrade soils. This
may be a good option where a vertical restriction on site
prevents the use of a deeper foundation. Contact StormTech’s
Technical Service Department for more information on this
option. In all cases, StormTech recommends consulting
a geotechnical engineer for subgrade soils with a bearing
capacity less than 2.0 ksf (96 kPa). 

Table 1 – SC-310 and SC-740 Minimum Required Foundation Depth in inches (millimeters)

NOTE: The design engineer is solely responsible for assessing the bearing resistance (allowable bearing capacity) of the subgrade
soils and determining the depth of foundation stone. Subgrade bearing resistance should be assessed with consideration for the
range of soil moisture conditions expected under a stormwater system.

1.5 6 6 6 6 6 6 6 6 6 6 6 6 9 9 9 9 9 12 12 12 15 15
(0.46) (152) (152) (152) (152) (152) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229) (229) (305) (305) (305) (381) (381)
2 6 6 6 6 6 6 6 6 6 6 6 9 9 9 9 9 12 12 12 15 15 15

(0.61) (152) (152) (152) (152) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229) (229) (305) (305) (305) (381) (381) (381)
2.5 6 6 6 6 6 6 6 6 6 6 9 9 9 9 9 12 12 12 15 15 15 18

(0.76) (152) (152) (152) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229) (229) (305) (305) (305) (381) (381) (381) (457)
3 6 6 6 6 6 6 6 6 6 9 9 9 9 9 12 12 12 15 15 15 18 18

(0.91) (152) (152) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229) (229) (305) (305) (305) (381) (381) (381) (457) (457)
3.5 6 6 6 6 6 6 6 6 9 9 9 9 9 12 12 12 12 15 15 18 18 21

(1.07) (152) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229) (229) (305) (305) (305) (305) (381) (381) (457) (457) (533)
4 6 6 6 6 6 6 6 6 9 9 9 9 9 12 12 12 12 15 15 18 18 21

(1.22) (152) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229) (229) (305) (305) (305) (305) (381) (381) (457) (457) (533)
4.5 6 6 6 6 6 6 6 6 9 9 9 9 9 12 12 12 12 15 15 18 18 21

(1.37) (152) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229) (229) (305) (305) (305) (305) (381) (381) (457) (457) (533)
5 6 6 6 6 6 6 6 6 9 9 9 9 9 12 12 12 15 15 15 18 18 21

(1.52) (152) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229) (229) (305) (305) (305) (381) (381) (381) (457) (457) (533)
5.5 6 6 6 6 6 6 6 9 9 9 9 9 12 12 12 12 15 15 15 18 18 21

(1.68) (152) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229) (229) (305) (305) (305) (305) (381) (381) (381) (457) (457) (533)
6 6 6 6 6 6 6 9 9 9 9 9 12 12 12 12 15 15 15 18 18 21 21

(1.83) (152) (152) (152) (152) (152) (152) (229) (229) (229) (229) (229) (305) (305) (305) (305) (381) (381) (381) (457) (457) (533) (533)
6.5 6 6 6 6 6 9 9 9 9 9 9 12 12 12 15 15 15 18 18 18 21 24

(1.98) (152) (152) (152) (152) (152) (229) (229) (229) (229) (229) (229) (305) (305) (305) (381) (381) (381) (457) (457) (457) (533) (610)
7 6 6 6 6 9 9 9 9 9 9 12 12 12 12 15 15 15 18 18 21 21 24

(2.13) (152) (152) (152) (152) (229) (229) (229) (229) (229) (229) (305) (305) (305) (305) (381) (381) (381) (457) (457) (533) (533) (610)
7.5 6 6 6 9 9 9 9 9 12 12 12 12 12 15 15 15 18 18 21 21 24 27

(2.29) (152) (152) (152) (229) (229) (229) (229) (229) (305) (305) (305) (305) (305) (381) (381) (381) (457) (457) (533) (533) (610) (686)
8 6 9 9 9 9 9 9 12 12 12 12 12 15 15 15 18 18 21 21 24 24 27

(2.44) (152) (229) (229) (229) (229) (229) (229) (305) (305) (305) (305) (305) (381) (381) (381) (457) (457) (533) (533) (610) (610) (686)



4.0 Foundation for Chambers/5.0 Cumulative Storage Volumes
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Table 2 – DC-780 Minimum Required Foundation Depth in inches (millimeters)

Cover Minimum Required Bearing Resistance for Service Loads ksf (kPa)
Ht. ft. 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0
(m) (196) (192) (187) (182) (177) (172) (168) (163) (158) (153) (148) (144) (139) (134) (129) (124) (120) (115) (110) (105) (101) (96)
8.5 9 9 9 9 9 9 12 12 12 12 12 15 15 15 18 18 18 21 24 24 27 30

(2.59) (229) (229) (229) (229) (229) (229) (305) (305) (305) (305) (305) (381) (381) (381) (457) (457) (457) (533) (610) (610) (686) (762)
9.0 9 9 9 9 9 12 12 12 12 12 15 15 15 18 18 18 21 21 24 24 27 30

(2.74) (229) (229) (229) (229) (229) (305) (305) (305) (305) (305) (381) (381) (381) (457) (457) (457) (533) (533) (610) (610) (686) (762)
9.5 9 9 9 9 12 12 12 12 12 15 15 15 18 18 18 21 21 24 24 27 30 33

(2.90) (229) (229) (229) (229) (305) (305) (305) (305) (305) (381) (381) (381) (457) (457) (457) (533) (533) (610) (610) (686) (762) (838)
10.0 9 9 12 12 12 12 12 15 15 15 15 18 18 18 21 21 24 24 27 30 33 36
(3.05) (229) (229) (305) (305) (305) (305) (305) (381) (381) (381) (381) (457) (457) (457) (533) (533) (610) (610) (686) (762) (838) (915)
10.5 9 12 12 12 12 12 15 15 15 15 18 18 18 21 21 24 24 27 30 30 33 36
(3.20) (229) (305) (305) (305) (305) (305) (381) (381) (381) (381) (457) (457) (457) (533) (533) (610) (610) (686) (762) (762) (838) (915)
11.0 12 12 12 12 12 15 15 15 15 18 18 18 21 21 24 24 27 27 30 33 36 39
(3.35) (305) (305) (305) (305) (305) (381) (381) (381) (381) (457) (457) (457) (533) (533) (610) (610) (686) (686) (762) (838) (915) (991)
11.5 12 12 12 12 15 15 15 15 18 18 18 21 21 24 24 27 27 30 33 36 39 42
(3.50) (305) (305) (305) (305) (381) (381) (381) (381) (457) (457) (457) (533) (533) (610) (610) (686) (686) (762) (838) (915) (991) (1067)
12.0 12 12 12 15 15 15 15 18 18 18 21 21 21 24 24 27 30 30 33 36 39 42
(3.66) (305) (305) (305) (381) (381) (381) (381) (457) (457) (457) (533) (533) (533) (610) (610) (686) (762) (762) (838) (915) (991) (1067)
NOTE: The design engineer is solely responsible for assessing the bearing resistance (allowable bearing capacity) of the subgrade
soils and determining the depth of foundation stone.  Subgrade bearing resistance should be assessed with consideration for the
range of soil moisture conditions expected under a stormwater system.

Table 3 - SC-310 Cumulative Storage Volumes Per Chamber
Assumes 40% Stone Porosity. Calculations are Based
Upon a 6" (150 mm) Stone Base Under the Chambers.

Table 3 - SC-310 Cumulative Storage Volumes (cont.)Tables 3, 4 and 5 provide cumulative storage volumes for
the SC-310, SC-740 and DC-780 chamber systems. This
information may be used to calculate a detention/retention
system’s stage storage volume. A spreadsheet is available
at www.stormtech.com in which the number of chambers
can be input for quick cumulative storage calculations.
Product Specifications: 1.1, 2.2, 2.3, 2.4, and 2.6

16 (406) 12.17 (0.345) 19.97 (0.566)
15 (381) 11.25 (0.319) 18.62 (0.528)
14 (356) 10.23 (0.290) 17.22 (0.488)
13 (330) 9.15 (0.260) 15.78 (0.447)
12 (305) 7.99 (0.227) 14.29 (0.425)
11 (279) 6.78 (0.192) 12.77 (0.362)
10 (254) 5.51 (0.156) 11.22 (0.318)
9 (229) 4.19 (0.119) 9.64 (0.278)
8 (203) 2.83 (0.081) 8.03 (0.227)
7 (178) 1.43 (0.041) 6.40 (0.181)
6 (152) 0 4.74 (0.134)
5 (127) 0 3.95 (0.112)
4 (102) 0 3.16 (0.090)
3 (76) 0 2.37 (0.067)
2 (51) 0 1.58 (0.046)
1 (25) 0 0.79 (0.022)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage
Inches (mm) ft3 (m3) ft3 (m3)

Stone

Foundation

28 (711) 14.70 (0.416) 31.00 (0.878)
27 (686) 14.70 (0.416) 30.21 (0.855)
26 (680) 14.70 (0.416) 29.42 (0.833)
25 (610) 14.70 (0.416) 28.63 (0.811)
24 (609) 14.70 (0.416) 27.84 (0.788)
23 (584) 14.70 (0.416) 27.05 (0.766)
22 (559) 14.70 (0.416) 26.26 (0.748)
21 (533) 14.64 (0.415) 25.43 (0.720)
20 (508) 14.49 (0.410) 24.54 (0.695)
19 (483) 14.22 (0.403) 23.58 (0.668)
18 (457) 13.68 (0.387) 22.47 (0.636)
17 (432) 12.99 (0.368) 21.25 (0.602)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage
Inches (mm) ft3 (m3) ft3 (m3)

Stone

Cover

Note: Add 0.79 ft 3 (0.022 m 3) of storage for each additional inch
(25 mm) of stone foundation.



45 (1143) 46.27 (1.310) 78.47 (2.222)
44 (1118) 46.27 (1.310) 77.34 (2.190)
43 (1092) 46.27 (1.310) 76.21 (2.158)
42 (1067) 46.27 (1.310) 75.09 (2.126)
41 (1041) 46.27 (1.310) 73.96 (2.094)
40 (1016) 46.27 (1.310) 72.83 (2.062)
39 (991) 46.27 (1.310) 71.71 (2.030)
38 (965) 46.21 (1.309) 70.54 (1.998)
37 (940) 46.04 (1.304) 69.32 (1.963)
36 (914) 45.76 (1.296) 68.02 (1.926)
35 (889) 45.15 (1.278) 66.53 (1.884)
34 (864) 44.34 (1.255) 64.91 (1.838)
33 (838) 43.38 (1.228) 63.21 (1.790)
32 (813) 42.29 (1.198) 61.43 (1.740)
31 (787) 41.11 (1.164) 59.59 (1.688)
30 (762) 39.83 (1.128) 57.70 (1.634)
29 (737) 38.47 (1.089) 55.76 (1.579)
28 (711) 37.01 (1.048) 53.76 (1.522)
27 (686) 35.49 (1.005) 51.72 (1.464)
26 (660) 33.90 (0.960) 49.63 (1.405)
25 (635) 32.24 (0.913) 47.52 (1.346)
24 (610) 30.54 (0.865) 45.36 (1.285)
23 (584) 28.77 (0.815) 43.18 (1.223)
22 (559) 26.96 (0.763) 40.97 (1.160)
21 (533) 25.10 (0.711) 38.72 (1.096)
20 (508) 23.19 (0.657) 36.45 (1.032)
19 (483) 21.25 (0.602) 34.16 (0.967)
18 (457) 19.26 (0.545) 31.84 (0.902)
17 (432) 17.24 (0.488) 29.50 (0.835)
16 (406) 15.19 (0.430) 27.14 (0.769)
15 (381) 13.10 (0.371) 24.76 (0.701)
14 (356) 10.98 (0.311) 22.36 (0.633)
13 (330) 8.83 (0.250) 19.95 (0.565)
12 (305) 6.66 (0.189) 17.52 (0.496)
11 (279) 4.46 (0.126) 15.07 (0.427)
10 (254) 2.24 (0.064) 12.61 (0.357)
9 (229) 0 10.14 (0.287)
8 (203) 0 9.01 (0.255)
7 (178) 0 7.89 (0.223)
6 (152) 0 6.76 (0.191)
5 (127) 0 5.63 (0.160)
4 (102) 0 4.51 (0.128)
3 (76) 0 3.38 (0.096)
2 (51) 0 2.25 (0.064)
1 (25) 0 1.13 (0.032)

Stone
Cover

Stone 

Foundation
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5.0 Cumulative Storage Volumes

42 (1067) 45.90 (1.300) 74.90 (2.121)
41 (1041) 45.90 (1.300) 73.77 (2.089)
40 (1016) 45.90 (1.300) 72.64 (2.057)
39 (991) 45.90 (1.300) 71.52 (2.025)
38 (965) 45.90 (1.300) 70.39 (1.993)
37 (948) 45.90 (1.300) 69.26 (1.961)
36 (914) 45.90 (1.300) 68.14 (1.929)
35 (889) 45.85 (1.298) 66.98 (1.897)
34 (864) 45.69 (1.294) 65.75 (1.862)
33 (838) 45.41 (1.286) 64.46 (1.825)
32 (813) 44.81 (1.269) 62.97 (1.783)
31 (787) 44.01 (1.246) 61.36 (1.737)
30 (762) 43.06 (1.219) 59.66 (1.689)
29 (737) 41.98 (1.189) 57.89 (1.639)
28 (711) 40.80 (1.155) 56.05 (1.587)
27 (686) 39.54 (1.120) 54.17 (1.534)
26 (660) 38.18 (1.081) 52.23 (1.479)
25 (635) 36.74 (1.040) 50.23 (1.422)
24 (610) 35.22 (0.977) 48.19 (1.365)
23 (584) 33.64 (0.953) 46.11 (1.306)
22 (559) 31.99 (0.906) 44.00 (1.246)
21 (533) 30.29 (0.858) 41.85 (1.185)
20 (508) 28.54 (0.808) 39.67 (1.123)
19 (483) 26.74 (0.757) 37.47 (1.061)
18 (457) 24.89 (0.705) 35.23 (0.997)
17 (432) 23.00 (0.651) 32.96 (0.939)
16 (406) 21.06 (0.596) 30.68 (0.869)
15 (381) 19.09 (0.541) 28.36 (0.803)
14 (356) 17.08 (0.484) 26.03 (0.737)
13 (330) 15.04 (0.426) 23.68 (0.670)
12 (305) 12.97 (0.367) 21.31 (0.608)
11 (279) 10.87 (0.309) 18.92 (0.535)
10 (254) 8.74 (0.247) 16.51 (0.468)
9 (229) 6.58 (0.186) 14.09 (0.399)
8 (203) 4.41 (0.125) 11.66 (0.330)
7 (178) 2.21 (0.063) 9.21 (0.264)
6 (152) 0 6.76 (0.191)
5 (127) 0 5.63 (0.160)
4 (102) 0 4.51 (0.125)
3 (76) 0 3.38 (0.095)
2 (51) 0 2.25 (0.064)
1 (25) 0 1.13 (0.032)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage
Inches (mm) Ft3 (m3) Ft3 (m3)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage
Inches (mm) Ft3 (m3) Ft3 (m3)

TABLE 4 – SC-740 Cumulative Storage Volumes Per Chamber
Assumes 40% Stone Porosity. Calculations are Based
Upon a 6" (150 mm) Stone Base Under the Chambers.

Stone

Cover

Stone

Foundation

Note: Add 1.13 ft 3 (0.032 m 3) of storage for each additional inch
(25 mm) of stone foundation. Note: Add 1.13 cu. ft. (0.032 m3) of storage for each additional inch

(25 mm) of stone foundation.

Table 5 - DC-780 Cumulative Storage Volumes Per Chamber
Assumes 40% Stone Porosity. Calculations are Based
Upon a 9" (230 mm) Stone Base Under the Chambers.
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6.0 Required Materials/Row Separation

6.1 CHAMBER ROW SEPARATION
StormTech SC-740, SC-310 and DC-780 chambers must
be specified with a minimum 6" (150 mm) space between
the feet of adjacent parallel chamber rows. Increasing
the space between rows is acceptable. This will increase
the storage volume due to additional stone voids. 

6.2 STONE SURROUNDING CHAMBERS
Refer to Table 6 for acceptable stone materials. StormTech
requires clean, crushed, angular stone below, between and
above chambers as shown in Figure 6. Accept able grada-
tions are listed in Table 6. Subrounded and rounded stone
are not acceptable.

6.3 GEOTEXTILE SEPARATION REQUIREMENT
A non-woven geotextile that meets AASHTO M288 Class 2
Separation requirements must be applied as a separation
layer to prevent soil intrusion into the clean, crushed,

angular stone as shown in Figure 6. The geotextile is
required between the clean, crushed, angular stone and
the subgrade soils, the excavation’s sidewalls and the fill
materials. The geotextile should completely envelope the
clean, crushed, angular stone. Overlap adjacent geotex-
tile rolls per AASHTO M288 separation guidelines.
Contact StormTech for a list of acceptable geotextiles.   

6.4 FILL ABOVE CHAMBERS
Refer to Table 6 and Figure 6 for acceptable fill material
above the 6" (150 mm) of clean, crushed, angular stone.
Minimum and maximum fill requirements for the SC-740,
SC-310 and DC-780 chambers are shown in Figure 6
below. StormTech requires a minimum of 24" (600 mm)
of fill in non-paved installations where rutting from vehi-
cles may occur. Table 6 provides details on soil class
and compaction requirements for suitable fill materials.

Table 6 – Acceptable Fill Materials

Once layer ‘C’ is
placed any soil/
material can be
placed in layer ‘D’
up to the finished
grade. Most pave-
ment subbase
soils can be used
to replace the
materials require-
ments of layer 
‘C’ or ‘D’ at the
design engineer’s
discretion.

Figure 6 – Fill Material Locations
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The design flexibility of a StormTech chamber system
includes many inletting possibilities. Contact StormTech’s
Technical Service Department for guidance on design-
ing an inlet system to meet specific site goals.

7.1 TREATMENT TRAIN
A properly designed inlet system can ensure good water
quality, easy inspection and maintenance, and a long sys-
tem service life. StormTech recommends a treatment train
approach for inletting an underground stormwater man-
agement system under a typical commercial parking area.
Treatment train is an industry term for a multi-tiered water
quality network. As shown in Figure 7, a StormTech rec-
ommended inlet system can inexpensively have tiers of
treatment upstream of the StormTech chambers:

Tier 1 – Pre-treatment (BMP)
Tier 2 - StormTech Isolator® Row
Tier 3 - Enhanced Treatment (BMP) 

Figure 7 – Typical StormTech Treatment Train Inlet System

7.2 PRE-TREATMENT (BMP) – TREATMENT TIER 1
In some areas pre-treatment of the stormwater is
required prior to entry into a stormwater system. By
treating the stormwater prior to entry into the system, the
service life of the system can be extended, pollutants
such as hydrocarbons may be captured, and local regu-
lations met. Pre-treatment options are often described 
as a Best Management Practice or simply a BMP. 

Pre-treatment devices differ greatly in complexity, design
and effectiveness. Depending on a site’s characteristics
and treatment goals, the simple, least expensive pre-
treatment solutions can sometimes be just as effective
as the complex systems. Options include a simple 
deep sumped manhole with a 90° bend on its outlet,
baffle boxes, swirl concentrators, and devices that com-
bine these processes. Some of the most effective pre-
treatment options combine engineered site grading with

vegetation such as bio-swales or grassy strips. 

The type of pretreatment device specified as the first
level of treatment up-stream of a StormTech chamber
system can vary greatly throughout the country and 
from site-to-site. It is the responsibility of the design
engineer to understand the water quality requirements
and design a stormwater treatment system that will
satisfy local regulators and follow applicable laws. A
design engineer should apply their understanding of
local weather conditions, site topography, local mainte-
nance requirements, expected service life, etc…to
select an appropriate stormwater pre-treatment system.

7.3 STORMTECH ISOLATOR ROW – 
TREATMENT TIER 2
StormTech has a patented technique to inexpensively
enhance Total Suspended Solids (TSS) removal and pro-
vide easy access for inspection and maintenance. The
StormTech Isolator Row is a row of standard StormTech
chambers surrounded with appropriate filter fabrics and
connected to a manhole for easy access. This applica-
tion basically creates a filter/detention basin that allows
water to egress through the surrounding filter fabric while
sediment is trapped within. It may be best to think of the
Isolator Row as a first-flush treatment device. First-Flush
is a term typically used to describe the first 1⁄2" to 1" (13-25
mm) of rainfall or runoff on a site. The majority of stormwa-
ter pollutants are carried in the sediments of the first-
flush, therefore the Isolator Row is an effective component
of a treatment train.

The StormTech Isolator Row should be designed with a
manhole with an overflow weir at its upstream end. The
diversion manhole is multi-purposed. It can provide
access to the Isolator Row for both inspection and main-
tenance and acts as a diversion structure. The manhole is
connected to the Isolator Row with a short length of 12”
(300 mm) pipe for the SC-310 chamber and 24”
(600 mm) pipe for the SC-740 and DC-780 chambers.
These pipes are connected to the Isolator Row with a 12”
(300 mm) fabricated end cap for the SC-310 chamber
and a 24” (600 mm) fabricated end cap for the SC-740
and DC-780 chambers. The overflow weir typically has its
crest set between the top of the chamber and its midpoint.
This allows storm water in excess of the Isolator Row’s stor-
age/conveyance capacity to bypass into the chamber
system through the downstream manifold system. 

Specifying and installing proper geotextiles is essential
for efficient operation and to prevent damage to the 
system during the JetVac maintenance process. In a
typical configuration, two strips of woven geotextile that
meet AASHTO M288 Class 1 requirements are required
between the chambers and the stone foundation. This
strong filter fabric traps sediments and protects the
stone base during maintenance. A strip of non-woven

ADS 315ST WOVEN (OR EQUAL)
GEOTEXTILE OVER FOUNDATION

STONE FOR SCOUR PROTECTION
AT ALL CHAMBER INLET ROWS



AASHTO M288 Class 2 geotextile is draped over the
Isolator chamber row. This 6-8 oz. (217-278 g/m2) non-
woven filter fabric prevents sediments from migrating 
out of the chamber perforations while allowing modest
amounts of water to flow out of the Isolator Row. Figure 8
is a detail of the Isolator Row that shows proper applica-
tion of the geotextiles.  Contact StormTech for a table of
acceptable geotextiles.

Inspection is easily accomplished through the upstream
manhole or optional inspection ports. Maintenance of an
Isolator Row is fast and easy using the JetVac process
through the upstream manhole. Section 12.0 explains the
inspection and main tenance process in more detail. 

Isolator Rows can be sized to accommodate either a water
quality volume or a water quality flow rate requirement.  The
use of filter fabric around the Isolator Row chambers allows
stormwater to egress out of the row during and between
storm events. The rate of egression for design is depend-
ent upon the chamber model and sediment accumulation
on the geotextile. Contact StormTech’s Technical Services
Department for more information on Isolator Row sizing.

7.4 ENHANCED TREATMENT (BMP) –
TREATMENT TIER 3
As regulations have become more stringent, requiring
higher levels of containment removal, water quality sys-
tems may be required to treat higher flow rates, greater
volumes or to provide a higher level of filtration or other
more sophisticated treatment process.  StormTech sys-
tems can easily be configured with enhanced treatment
techniques located either upstream or down stream of
the retention or detention chamber system. Located
upstream of an infiltration bed, between the pretreatment
device and the Isolator Row, enhanced treatment pro-
vides a high level of contaminant removal which protects
groundwater or better preserves the infiltration surface.
Located downstream of detention, enhanced treatment
provides a higher level of contaminant removal prior to
discharge to a receiving body. 

Enhanced treatment BMPs are normally applied where
specific regulations and specific water quality product
approvals are in place.  StormTech works closely with
providers of enhanced treatment technologies to meet
local requirements. 

7.5 TREATMENT TRAIN CONCLUSION 
The treatment train is a highly effective water-quality
approach that may not add significant cost to a StormTech
system being installed under commercial parking areas.
The StormTech Isolator Row adds a significant level 
of treatment, easy inspection and maintenance, while
maintaining storage volume credit for the cost of a 
modest amount of geotextile. Finally where higher levels
of treatment are required, StormTech can integrate other
technologies into the treatment train to provide the most
cost effective treatment approach. This treatment train
concept provides three levels of treatment, inspection
and maintenance upstream and downsstream of the
StormTech detention/retention bed.

7.0 Inletting the Chambers
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Figure 8 – StormTech Isolator Row Detail

Note: Non-woven geotextile over DC-780 Isolator Row chambers is not required.
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7.0 Inletting the Chambers

7.6 OTHER INLET OPTIONS
While the three-tiered treatment train approach is the
recommended method of inletting StormTech chambers
for typical under-commercial parking applications, there
are other effective inlet methods that may be considered.
For instance, Isolator Rows, while adding an inexpen-
sive level of confidence, are not always necessary. A
header system with fewer inlets can be designed to fur-
ther minimize the cost of a StormTech system. There
may be applications where stormwater pre-treatment
may not be necessary at all and the system can be inlet
directly from the source. Contact StormTech’s Technical
Service Department to discuss inlet options.   

7.7 LATERAL FLOW RATES
The embedment stone surrounding the StormTech
chambers allows the rapid conveyance of stormwater
between chamber rows. Stormwater will rise and fall
evenly within a bed of chambers. A single StormTech
SC-740 chamber is able to release or accept storm -
water at a rate of at least 0.5 cfs (14.2 l/s) through the
surrounding stone. 

7.8 INLETTING PERPENDICULAR TO A ROW OF
CHAMBERS WITH INSERTA TEE
There is an easy, inexpensive method to perpendicularly
inlet a row of chambers. Simply connect the inlet directly
to the chamber with an Inserta Tee. Figure 9 shows a
typical detail along with the standard sizes offered for
each chamber model. 

Figure 9 – Inserta Tee Detail

7.9 MAXIMUM INLET PIPE VELOCITIES TO
PREVENT SCOURING OF THE STONE FOUNDATION
The primary function of the inlet manifold is to convey
and distribute flows to a sufficient number of rows in the
chamber bed such that there is ample conveyance
capacity to pass the peak flows without creating an
unacceptable backwater condition in upstream piping *See StormTech’s Tech Sheet #7 for manifold sizing guidance*

or scour the foundation stone under the chambers.

Manifolds are connected to the end caps either at the
top or bottom of the end cap. High inlet flow rates from
either connection location produce a shear scour poten-
tial of the foundation stone. Inlet flows from top inlets
also produce impingement scour potential. Scour poten-
tial is reduced when standing water is present over the
foundation stone. However, for safe design across the
wide range of applications, StormTech assumes minimal
standing water at the time the design flow occurs.

To minimize scour potential, StormTech recommends the
installation of woven scour protection fabric at each inlet
row. This enables a protected transition zone from the
concentrated flow coming out of the inlet pipe to a uni-
form flow across the entire width of the chamber for
both top and bottom connections.  Allowable flow rates
for design are dependent upon: the elevation of inlet
pipe, foundation stone size and scour protection.  An
appropriate scour protection geotextile is installed from
the end cap to at least 10.5’ (3.2 m) for the SC-310, SC-
740 and DC 780 chambers for both top and bottom
feeding inlet pipes.

See StormTech’s Tech Sheet #7 for guidance on mani-
fold sizing.  ADS’s Technical Services department can
also assist with sizing inlet manifolds for the StormTech
chamber systems.  

SC-310 ENDCAPS

PIPE DIA.
6” (150 mm)
8” (200 mm)
10” (250 mm)
6” (150 mm)
8” (200 mm)
10” (250 mm)
12” (300 mm)

INV. (IN)
5.8”
3.5”
1.4”
0.5”
0.6”
0.7”
0.9”

INV. (MM)
146
88
37
12
15
18
24

TO
P

B
O
T
TO
M

SC-740 / DC-780 ENDCAPS

PIPE DIA.
6” (150 mm)
8” (200 mm)
10” (250 mm)
12” (300 mm)
15” (375 mm)
18” (450 mm)
6” (150 mm)
8” (200 mm)
10” (250 mm)
12” (300 mm)
15” (375 mm)
18” (450 mm)
24” (600 mm)

INV. (IN)
18.5”
16.5”
14.5”
12.5”
9”
5”
0.5”
0.6”
0.7”
1.2”
1.3”
1.6”
0.1”

INV. (FT)
1.54
1.38
1.21
1.04
0.75
0.42 
0.04
0.05
0.06
0.10
0.11
0.13
0.01

TO
P

B
O
T
TO
M

Table 7A – Standard distances from base of chamber to invert of inlet and
outlet manifolds on StormTech end caps.

INV. (FT)
0.48
0.29
0.12
0.04
0.05
0.06
0.08

INV. (MM)
469
421
369
317
229
128
12
15
18
30
34
40
3
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8.0  OUTLETS FOR STORMTECH CHAMBER
SYSTEMS
The majority of StormTech installations are detention 
systems and have some type of outlet structure. An outlet
manifold is generally designed to ensure that peak flows
can be conveyed to the outlet structure.

To drain the system completely, an underdrain system is
located at or below the bottom of the foundation stone.
Some beds may be designed with a pitched base to
ensure complete drainage of the system. A grade of
1⁄2% is usually satisfactory.

An outlet pipe may be located at a higher invert within a
bed. This allows a designed volume of water to infiltrate
while excess volumes are outlet as necessary. This is an
excellent method of recharging groundwater, replicating
a site’s pre-construction hydraulics. 

Depending on the bed layout and inverts, outlet pipes
should be placed in the embedment stone along the
bed’s perimeter as shown in Figures 10 and 11. Solid outlet
pipes should also be used to penetrate the StormTech
end caps at the designed outlet invert as shown in
Figure 12. An Isolator Row should not be directly pene-
trated with an outlet pipe. For systems requiring higher
outlet flow rates, a combination of connections may be
utilized as shown in Figure 13.

In detention and retention applications the discharge 
of water from the stormwater management system is
determined based on the hydrology of the area and the
hydraulic design of the system. It is the design engineer’s
responsibility to design an outlet system that meets 
their hydraulic objectives while following local laws and
regulations.

8.0 Outlets for Chambers
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Figure 10 – Underdrain Parallel
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Table 7B – Maximum outlet flow rate capacities from StormTech manifolds.

PIPE DIA.
6” (150 mm)
8” (200 mm)
10” (250 mm)
12” (300 mm)
15” (375 mm)
18” (450 mm)
24” (600 mm)
30” (750 mm)
36” (900 mm)
42” (1050 mm)
48” (1200 mm)

FLOW (CFS)
0.4
0.7
1.0
2.0
2.7
4.0
7.0
11.0
16.0
22.0
28.0

FLOW (L/S)
11.3
19.8
28.3
56.6
76.5
113.3
198.2
311.5
453.1
623.0
792.9



9.0 Other Considerations

9.1 EROSION CONTROL
Erosion and sediment control measures must be integrated
into the plan to protect the stormwater system both during
and after construction. These practices may have a direct
impact on the system’s infiltration performance and
longevity. Vegetation, temporary sediment barriers (silt
fences, hay bales, fabric-wrapped catch basin grates),
and strategic storm water runoff management may be
used to control erosion and sedimentation. StormTech
recommends the use of pipe plugs on the inlet pipe until
the system is in service.

9.2 SITE IMPROVEMENT TECHNIQUES
When site conditions are less than optimal, StormTech
recognizes many methods for improving a site for con -
 struc tion. Some techniques include the removal and
replacement of poor materials, the use of engineered
subgrade materials, aggregates, chemical treatment,
and mechanical treatments including the use of geo -
syn thetics. StormTech recommends referring to AASHTO
M 288 guidelines for the appropriate use of geotextiles. 

StormTech also recognizes geogrid as a potential compo-
nent of an engineered solution to improve site conditions
or as a construction tool for the experienced contractor.
StormTech chamber systems are compatible with the
use of geosynthetics. The use of geosynthetics or any
other site improvement method does not eliminate or
modify any of StormTech’s requirements. It is the ulti-
mate responsibility of the design engineer to ensure
that site conditions are suitable for a StormTech
chamber system.

9.3 CONFORMING TO SITE CONSTRAINTS
StormTech chambers have the unique ability to conform to
site constraints such as utility lines, light posts, large trees,
etc. Rows of chambers can be ended short or interrupted
by placing an end cap at the desired location, leaving the
required number of chambers out of the row to get by
the obstruction, then starting the row of chambers again
with another end cap. See Figure 14 for an example.

9.4 LINERS
StormTech chambers offer the distinct advantage and
versatility that allow them to be designed as an open
bottom detention or retention system. In fact, the vast
majority of StormTech installations and designs are open
bottom detention systems. Using an open bottom system
enables treatment of the storm water through the under-
lying soils and provides a volume safety factor based on
the infiltrative capacity of the underlying soils.

In some applications, however, open bottom detention
systems may not be allowed. StormTech’s Tech Sheet #2
provides guidance for the design and installation of ther-
moplastic liners for detention systems using StormTech
chambers. The major points of the memo are:

• Infiltration of stormwater is generally a desirable
stormwater management practice, often required by
regulations. Lined systems should only be specified
where unique site conditions preclude significant 
infiltration.

• Thermoplastic liners provide cost effective and viable
means to contain stormwater in StormTech sub-
surface systems where infiltration is undesirable.

• PVC and LLDPE are the most cost effective, installed
membrane materials.

• Enhanced puncture resistance from angular aggregate
on the water side and from protrusions on the soil side
can be achieved by placing a non-woven geotextile
reinforcement on each side of the geomembrane. A
sand underlayment in lieu of the geotextile reinforce-
ment on the soil side may be considered when cost
effective.

• StormTech does not design, fabricate, sell or install
thermoplastic liners. StormTech recommends con-
sulting with liner professionals for final design and
installation advice.

Figure 14 – Ability to Conform to Site Constraints

Figure 15 – Chamber bed placed around light post.
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For quick calculations, refer to the Site Calculator on
StormTech’s website at www.stormtech.com.

10.1 SYSTEM SIZING 
The following steps provide the calculations necessary to
size a system. If you need assistance determining the
number of chambers per row or customizing the bed
configuration to fit a specific site, call StormTech’s
Technical Services Department at 1-888-892-2694.
1) Determine the amount of storage volume (VS)
required. 
It is the design engineer’s sole responsibility to deter-
mine the storage volume required by local codes. 

2) Determine the number of chambers (C) required. 
To calculate the number of chambers needed for 
adequate storage, divide the storage volume (Vs) 
by the volume of the selected chamber, as follows:
C = Vs / Volume per Chamber

3) Determine the required bed size (S). 
To find the size of the bed, multiply the number 
of chambers needed (C) by either:

StormTech SC-740 / DC-780
bed area per chamber = 33.8 ft2 (3.1 m3)

StormTech SC-310
bed area per chamber = 23.7 ft2 (2.2 m3)

S = (C x bed area per chamber) + 
[1 foot (0.3 m) x bed perimeter in feet (meters)] 
NOTE: It is necessary to add one foot (0.3 m) around the perimeter of
the bed for end caps and working space.

4) Determine the amount of clean, crushed, angular
stone (Vst) required.

To calculate the total amount of clean, crushed, angular
stone required, multiply the number of chambers (C) by
the selected weight of stone from Table 9.
NOTE: Clean, crushed, angular stone is also required around the
perimeter of the system. 

5) Determine the volume of excavation (Ex) required. 
6) Determine the area of filter fabric (F) required.

Each additional foot of cover will add a volume of excavation of
1.3 yds3 (1.0 m3) per SC-740 / DC-780 and 0.9 yds3 (0.7 m3) per
SC-310 chamber.

The bottom and sides of the bed and the top of the embed-
ment stone must be covered with ADS 601 (or equal) a
non-woven geotextile (filter fabric). The area of the side-
walls must be calculated and a 2 foot (0.6 m) overlap
must be included where two pieces of filter fabric are
placed side-by-side or end-to-end. Geotextiles typically
come in 15 foot (4.6 m) wide rolls.

7) Determine the number of end caps (EC) required.

Each row of chambers requires two end caps.
EC = number of rows x 2

TABLE 9 – Amount of Stone Per Chamber

Note: Assumes 6" (150 mm) of separation between chamber rows
and 18" (450 mm) of cover. The volume of excavation will vary as the
depth of the cover increases.

TABLE 10 – Volume of Excavation Per Chamber yd3 (m3)

10.0 System Sizing

Stone Foundation Depth
6" (150 mm) 12" (300 mm) 18" (450 mm)

StormTech SC-740 5.5 (4.2) 6.2 (4.7) 6.8 (5.2)
StormTech SC-310 2.9 (2.2) 3.4 (2.6) 3.8 (2.9)

9" (230 mm) 12" (300 mm) 18" (457 mm)
StormTech DC-780 5.9 (4.5) 6.3 (4.8) 6.9 (5.3)

Note: Assumes 40% porosity for the stone plus the chamber volume. 

TABLE 8 – Storage Volume Per Chamber ft3 (m3)

Bare Chamber and Stone
Chamber Foundation Depth
Storage in. (mm)

ft3 (m3) 6 (150) 12 (300) 18 (450) 

StormTech SC-740 45.9 (1.3) 74.9 (2.1) 81.7 (2.3) 88.4 (2.5)

StormTech SC-310 14.7 (0.4) 31.0 (0.9) 35.7 (1.0) 40.4 (1.1)

ft3 (m3) 9 (230) 12 (300) 18 (450) 
StormTech DC-780 46.2 (1.3) 78.4 (2.2) 81.8 (2.3) 88.6 (2.5)

Stone Foundation Depth
ENGLISH tons (yd3) 6" 12" 18" 
StormTech SC-740 3.8 (2.8) 4.6 (3.3) 5.5 (3.9)
StormTech SC-310 2.1 (1.5) 2.7 (1.9) 3.4 (2.4)
METRIC kg (m3) 150 mm 300 mm 450 mm
StormTech SC-740 3450 (2.1) 4170 (2.5) 4490 (3.0)
StormTech SC-310 1830 (1.1) 2490 (1.5) 2990 (1.8)
ENGLISH tons (yd3) 9" 12" 18" 
StormTech DC-780 4.2 (3.0) 4.7 (3.3) 5.6 (3.9)
METRIC kg (m3) 230 mm 300 mm 450 mm
StormTech DC-780 3810 (2.3) 4264 (2.5) 5080 (3.0)

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 24

Note: Assumes 6" (150  mm) of stone above, and between chambers.
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11.0 Detail Drawings
Figure 16 – Inspection Port Detail

Figure 17 – Under Drain Detail

(WITH USE OF OPEN GRATE)
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12.0 Inspection and Maintenance

12.1 ISOLATOR ROW INSPECTION
Regular inspection and maintenance are essential to assure
a properly functioning stormwater system. Inspec  tion is
easily accomplished through the manhole or optional
inspection ports of an Isolator Row. Please follow local
and OSHA rules for a confined space entry. 

Inspection ports can allow inspection to be accomplished
completely from the surface without the need for a con-
fined space entry. Inspection ports provide visual access
to the system with the use of a flashlight. A stadia rod
may be inserted to determine the depth of sediment. 
If upon visual inspection it is found that sediment has
accumulated to an average depth exceeding 3" (76 mm),
cleanout is required.

A StormTech Isolator Row should initially be inspected
immediately after completion of the site’s construction.
While every effort should be made to prevent sediment
from entering the system during construction, it is during
this time that excess amounts of sediments are most
likely to enter any stormwater system. Inspection and
maintenance, if necessary, should be performed prior 
to passing responsibility over to the site’s owner. Once 
in normal service, a StormTech Isolator Row should be
inspected bi-annually until an understanding of the sites
characteristics is developed. The site’s maintenance
manager can then revise the inspection schedule based
on experience or local requirements.

12.2 ISOLATOR ROW MAINTENANCE
JetVac maintenance is recommended if sediment has
been collected to an average depth of 3" (76 mm)  inside
the Isolator Row. More frequent maintenance may be
required to maintain minimum flow rates through the
Isolator Row. The JetVac process utilizes a high pressure
water nozzle to propel itself down the Isolator Row while
scouring and suspending sediments. As the nozzle is
retrieved, a wave of suspended sediments is flushed back
into the manhole for vacuuming. Most sewer and pipe
maintenance companies have vacuum/ JetVac combi-
nation vehicles. Fixed nozzles designed for culverts or
large dia meter pipe cleaning are preferable. Rear facing
jets with an effective spread of at least 45" (1143 mm)
are best. The JetVac process shall only be performed 
on StormTech Rows that have AASHTO class 1 woven
geotextile over the foundation stone (ADS 315ST or
equal).

Looking down the Isolator Row.

A typical JetVac truck. (This is not a StormTech product.)

Examples of culvert cleaning nozzles appropriate for Isolator Row
maintenance. (These are not StormTech products.)
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12.0 Inspection & Maintenance

STORMTECH ISOLATOR™ ROW - STEP-BY-STEP
MAINTENANCE PROCEDURES

Step 1) Inspect Isolator Row for sediment

A) Inspection ports (if present)

i. Remove lid from floor box frame

ii. Remove cap from inspection riser

iii. Using a flashlight and stadia rod, measure
depth of sediment

iv. If sediment is at, or above, 3" (76 mm)
depth proceed to Step 2. If not proceed 
to Step 3.

B) All Isolator Rows

i. Remove cover from manhole at upstream
end of Isolator Row 

ii. Using a flashlight, inspect down Isolator
Row through outlet pipe

1. Follow OSHA regulations for confined
space entry if entering manhole

2. Mirrors on poles or cameras may be
used to avoid a confined space entry

iii. If sediment is at or above the lower row of
sidewall holes [approximately 3" (76 mm)]
proceed to Step 2. If not proceed to Step 3. 

Step 2) Clean out Isolator Row using the JetVac process

A) A fixed floor cleaning nozzle with rear 
facing nozzle spread of 45" (1143 mm) or
more is preferable

B) Apply multiple passes of JetVac until back-
flush water is clean

C) Vacuum manhole sump as required during
jetting

Step 3) Replace all caps, lids and covers

Step 4) Inspect and clean catch basins and manholes
upstream of the StormTech system following local
guidelines.

4

21) B) 1) A)

Figure 20 – StormTech Isolator Row (not to scale)

Please contact StormTech’s Technical Services
Department at 888-892-2894 for a spreadsheet to 
estimate cleaning intervals.

12.3 ECCENTRIC PIPE HEADER INSPECTION
Theses guidelines do not supercede a pipe manufac-
turer’s recommended I&M procedures. Consult with the
manufacturer of the pipe header system for specific I&M
procedures. Inspection of the header system should 
be carried out quarterly. On sites which generate higher
levels of sediment more frequent inspections may be
necessary. Headers may be accessed through risers,
access ports or manholes. Measurement of sediment
may be taken with a stadia rod or similar device. Clean -
out of sediment should occur when the sediment volume
has reduced the storage area by 25% or the depth 
of sediment has reached approximately 25% of the
diameter of the structure.

12.4 ECCENTRIC PIPE MANIFOLD MAINTENANCE 
Cleanout of accumulated material should be accom-
plished by vacuum pumping the material from the head-
er. Cleanout should be accomplished during dry weath-
er. Care should be taken to avoid flushing sediments out
through the outlet pipes and into the chamber rows.

Eccentric Header Step-by-Step Maintenance
Procedures 
1. Locate manholes connected to the manifold system
2. Remove grates or covers
3. Using a stadia rod, measure the depth of sediment
4. If sediment is at a depth of about 25% pipe volume

or 25% pipe diameter proceed to step 5. If not 
proceed to step 6.

5. Vacuum pump the sediment. Do not flush sediment
out inlet pipes.

6. Replace grates and covers
7. Record depth and date and schedule next inspection

1, 2, 6

3, 4, 5

Figure 21 – Eccentric Manifold Maintenance
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1. StormTech (“StormTech”) requires installing contrac-
tors to use and understand StormTech’s latest
Installation Instructions prior to beginning system
installation. 

2. Our Technical Services Department offers installa-
tion consultations to installing contractors. Contact
our Technical Service Representatives at least 30
days prior to system installation to arrange a pre-
installation consultation. Our representatives can
then answer questions or address comments on the
StormTech chamber system and inform the Installing
contractor of the minimum installation requirements
before beginning the system’s construction. Call 
860-529-8188 to speak to a Technical Service
Representative or visit www.stormtech.com to
receive a copy of our Installation Instructions.

3. StormTech’s requirements for systems with pavement
design (asphalt, concrete pavers, etc.): Minimum
cover for the SC-740, DC-780 and SC-310 chambers
is 18” (457 mm) not including pavement; Maximum
cover for the SC-740 and SC-310 chambers is 96”
(2.4 m) including pavement design; Maximum cover
for the DC-780 chamber is 12’ (3.6 m) including
pavement design. For installations that do not include
pavement, where rutting from vehicles may occur,
minimum required cover is 24” (610 mm), maximum
cover is as stated above.

4. The contractor must report any discrepancies with
the bearing capacity of the chamber foundation
materials to the design engineer. 

5. AASHTO M288 Class 2 non-woven geotextile (filter
fabric) must be used as indicated in the project plans.

6. Stone placement between chamber rows and around
perimeter must follow instructions as indicated in
the most current version of StormTech’s Installation
Instructions.

7. Backfilling over the chambers must follow require-
ments as indicated in the most current version of
StormTech's Installation Instructions. 

8. The contractor must refer to StormTech’s Installation
Instructions for a Table of Acceptable Vehicle Loads
at various depths of cover. This information is also
available at StormTech’s website:
www.stormtech.com. The contractor is responsible
for preventing vehicles that exceed StormTech’s
requirements from traveling across or parking over
the stormwater system. Tem po rary fencing, warning
tape and appropriately located signs are commonly
used to prevent unauthorized vehicles from entering
sensitive construction areas.

9. The contractor must apply erosion and sediment con -
trol measures to protect the stormwater sys tem during
all phases of site construction per local codes and
design engineer’s specifications.

10. STORMTECH PRODUCT WARRANTY IS LIMITED.
Contact StormTech for warranty information.

13.0 General Notes
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14.0 StormTech Product Specifications

1.0 GENERAL
1.1 StormTech chambers are designed to control

storm  water runoff. As a subsurface retention sys-
tem, StormTech chambers retain and allow effective 
infiltration of water into the soil. As a subsurface
detention system, StormTech chambers detain and
allow for the metered flow of water to an outfall.

2.0 CHAMBER PARAMETERS
2.1 The Chamber shall be injection molded of an

impact modified polypropylene or polyethylene
copolymer to maintain adequate stiffness through
higher temper atures experienced during installation
and service.

2.2 The nominal chamber dimensions of the StormTech
SC-740 and DC-780 shall be 30.0" (762 mm) tall, 51.0"
(1295 mm) wide and 90.7" (2304 mm) long. The
nominal chamber dimensions of the StormTech SC-
310 shall be 16.0" (406 mm) tall, 34.0" (864 mm)
wide and 90.7" (2304 mm) long. The installed length
of a joined chamber shall be 85.4" (2169 mm).

2.3 The chamber shall have a continuously curved 
section profile.

2.4 The chamber shall be open-bottomed.

2.5 The chamber shall incorporate an overlapping 
corrugation joint system to allow chamber rows of
almost any length to be created. The overlapping
corrugation joint system shall be effective while
allowing a chamber to be trimmed to shorten its
overall length.

2.6 The nominal storage volume of all StormTech cham-
bers includes the volume of the clean, crushed,
angular stone with an assumed 40% porosity. The
nominal storage volume of a joined StormTech 
SC-740 chamber shall be 74.9 ft3 (2.1 m3) per 
chamber when installed per StormTech’s typical
details. This equates to a storage volume per unit
area of bed of 2.2 ft3/ft2 (0.67 m3/m2). The nominal
storage volume of a joined StormTech DC-780 
chamber shall be 78.4 ft3 (2.2 m3) per chamber 
when installed per StormTech’s typical details. This
equates to a storage volume per unit area of bed of
2.3 ft3/ft2 (0.70 m3/m2).  The nominal storage volume
of a joined StormTech SC-310 chamber shall be 
31.0 ft3 (0.88 m3) per chamber when installed per
StormTech’s typical details.  This equates to a 
storage volume per unit area of bed of 1.3 ft3/ft2

(0.40 m3/m2).

2.7 The SC-740 and SC-310 chambers shall have forty-
eight orifices penetrating the sidewalls to allow for
lateral conveyance of water.

2.8 The chamber shall have two orifices near its top to
allow for equalization of air pressure between its
interior and exterior.

2.9 The chamber shall have both of its ends open to
allow for unimpeded hydraulic flows and visual
inspections down a row’s entire length.

2.10 The chamber shall have 14 corrugations.

2.11 The chamber shall have a circular, indented, flat 
surface on the top of the chamber for an optional 
4" (100 mm) diameter (maximum) inspection port.

2.12 The chamber shall be analyzed and designed using
AASHTO methods for thermoplastic culverts contained
in the LRFD Bridge Design Specifications, 2nd 
Edi tion, including Interim Specifications through
2001. Design live load shall be the AASHTO design
truck. Design shall consider earth and live loads as
appro priate for the minimum to maximum specified
depth of fill.

2.13 The chamber shall be manufactured in an 
ISO 9001:2000 certified facility.

3.0 END CAP PARAMETERS
3.1 The end cap shall be designed to fit into any

corruga tion of a chamber, which allows: capping a
chamber that has its length trimmed; segmenting
rows into storage basins of various lengths.

3.2 The end cap shall have saw guides to allow easy
cutting for various diameters of pipe that may be
used to inlet the system.

3.3 The end cap shall have excess structural adequacies
to allow cutting an orifice of any size at any invert
elevation.

3.4 The primary face of an end cap shall be curved 
outward to resist horizontal loads generated near
the edges of beds.

3.5 The end cap shall be manufactured in an 
ISO 9001:2000 certified facility.
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1. Chambers shall be StormTech SC-740, SC-310 or
approved equal.

2. Chambers shall conform to the requirements of 
ASTM F 2922, “Standard Specification for
Polyethylene (PE) Corrugated Wall Stormwater
Collection Chambers.”

3. Chamber rows shall provide continuous, unobstructed
internal space with no internal support panels.

4. The structural design of the chambers, the structural
backfill and the installation requirements shall ensure
that the load factors specified in the AASHTO LRFD
Bridge Design Specifications, Section 12.12 are met
for: 1) long-duration dead loads and 2) short-duration
live loads, based on the AASHTO Design Truck with
consideration for impact and multiple vehicle presences.

5. Chambers shall conform to the requirements of ASTM
F2787, “Standard Practice for Structural Design of
Thermoplastic Corrugated Wall Stormwater Collection
Chambers.”

6. Only chambers that are approved by the engineer
will be allowed. The contractor shall submit (3 sets) 
of the following to the engineer for approval before
delivering chambers to the project site:

• A structural evaluation by a registered structural
engineer that demonstrates that the load factors
specified in the AASHTO LRFD Bridge Design
Specifications, Section 12.12 are met. The 50-year
creep modulus data specified in ASTM F2922
must be used as part of the AASHTO structural
evaluation to verify long-term performance.

7. Chambers shall be produced at an ISO 9001 certified
manufacturing facility.

8. All design specifications for chambers shall be in
accordance with the manufacturer’s latest design
manual.

9. The installation of chambers shall be in accordance
with the manufacturer’s latest installation instructions.

STORMWATER CHAMBER SPECIFICATIONS:

1. Chambers shall be StormTech DC-780 or approved
equal.

2. Chambers shall conform to the requirements of 
ASTM F 2418, “Standard Specification for
Polypropylene (PP) Corrugated Wall Stormwater
Collection Chambers.”

3. Chamber rows shall provide continuous, unobstructed
internal space with no internal support panels.

4. The structural design of the chambers, the structural
backfill and the installation requirements shall ensure
that the load factors specified in the AASHTO LRFD
Bridge Design Specifications, Section 12.12 are met
for: 1) long-duration dead loads and 2) short-duration
live loads, based on the AASHTO Design Truck with
consideration for impact and multiple vehicle presences.

5. Chambers shall conform to the requirements of ASTM
F2787, “Standard Practice for Structural Design of
Thermoplastic Corrugated Wall Stormwater Collection
Chambers.”

6. Only chambers that are approved by the engineer
will be allowed. The contractor shall submit (3 sets) 
of the following to the engineer for approval before
delivering chambers to the project site:

• A structural evaluation by a registered structural
engineer that demonstrates that the load factors
specified in the AASHTO LRFD Bridge Design
Specifications, Section 12.12 are met. The 50-year
creep modulus data specified in ASTM F2418
must be used as part of the AASHTO structural
evaluation to verify long-term performance.

7. Chambers shall be produced at an ISO 9001 certified
manufacturing facility.

8. All design specifications for chambers shall be in
accordance with the manufacturer’s latest design
manual.

9. The installation of chambers shall be in accordance
with the manufacturer’s latest installation instructions.

STORMWATER CHAMBER SPECIFICATIONS:

15.0 Chamber Specifications for Contract Documents
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application. A wide variety of technical support material is available in print, electronic media or from our website at www.stormtech.com. 
For any questions, please call StormTech at 888-892-2694. 
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1.1 INTRODUCTION
An important component of any Stormwater Pollution
Prevention Plan is inspection and maintenance. The
StormTech Isolator Row is a patented technique to
inexpensively enhance Total Suspended Solids (TSS)
removal and provide easy access for inspection and
maintenance.

1.2 THE ISOLATOR ROW 
The Isolator Row is a row of StormTech chambers, either
SC-310, SC-310-3, SC-740, DC-780, MC-3500 or MC-
4500 models, that is surrounded with filter fabric and con-
nected to a closely located manhole for easy access. The
fabric-wrapped chambers pro vide for settling and filtra-
tion of sediment as storm water rises in the Isolator Row
and ultimately passes through the filter fabric. The open
bottom chambers and perforated sidewalls (SC-310, SC-
310-3 and SC-740 models) allow storm water to flow both
vertically and horizon tally out of the chambers.
Sediments are cap tured in the Isolator Row protecting
the storage areas of the adjacent stone and chambers
from sediment accumulation.

Two different fabrics are used for the Isolator Row. A
woven geotextile fabric is placed between the stone
and the Isolator Row chambers. The tough geo textile
provides a media for storm water filtration and provides
a durable surface for maintenance operations. It is also
designed to prevent scour of the underlying stone and
remain intact during high pressure jetting. A non-woven
fabric is placed over the chambers to provide a filter
media for flows passing through the perforations in the
sidewall of the chamber. The non-woven fabric is not
required over the DC-780, MC-3500 or MC-4500 models
as these chambers do not have perforated side walls.

2 Call StormTech at 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 

1.0 The Isolator® Row

The Isolator Row is typically designed to capture the
“first flush” and offers the versatility to be sized on a vol-
ume basis or flow rate basis. An upstream manhole not
only provides access to the Isolator Row but typically
includes a high flow weir such that storm water flowrates
or volumes that exceed the capacity of the Isolator Row
overtop the over flow weir and discharge through a
manifold to the other chambers. 

The Isolator Row may also be part of a treatment train.
By treating storm water prior to entry into the chamber
system, the service life can be extended and pollutants
such as hydrocarbons can be captured. Pre-treatment
best management practices can be as simple as deep
sump catch basins, oil-water separators or can be inno-
vative storm water treatment devices. The design of 
the treatment train and selection of pretreatment devices
by the design engineer is often driven by regulatory
requirements. Whether pretreatment is used or not, the
Isolator Row is recommended by StormTech as an
effective means to minimize maintenance requirements
and maintenance costs.

Note: See the StormTech Design Manual for detailed
information on designing inlets for a StormTech system,
including the Isolator Row.
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StormTech Isolator Row with Overflow Spillway 

(not to scale)

Looking down the Isolator Row from the manhole opening, woven
geotextile is shown between the chamber and stone base.



2.0 Isolator Row Inspection/Maintenance

Call StormTech at 888.892.2694 or visit our website at www.stormtech.com for technical and product information.  3

Maintenance is accomplished with the JetVac process.
The JetVac process utilizes a high pressure water noz-
zle to propel itself down the Isolator Row while scouring
and suspending sediments. As the nozzle is retrieved,
the captured pollutants are flushed back into the man-
hole for vacuuming. Most sewer and pipe maintenance
companies have vacuum/JetVac combination vehicles.
Selection of an appropriate JetVac nozzle will improve
maintenance efficiency. Fixed nozzles designed for cul-
verts or large diameter pipe cleaning are preferable.
Rear facing jets with an effective spread of at least 45”
are best. Most JetVac reels have 400 feet of hose allow-
ing maintenance of an Isolator Row up to 50 chambers
long. The JetVac process shall only be performed on

StormTech Isolator Rows that have AASHTO class 1

woven geotextile (as specified by StormTech) over

their angular base stone.

2.1 INSPECTION
The frequency of Inspection and Maintenance varies 
by location. A routine inspection schedule needs to be
established for each individual location based upon site
specific variables. The type of land use (i.e. industrial,
commercial, residential), anticipated pollutant load, per-
cent imperviousness, climate, etc. all play a critical role
in determining the actual frequency of inspection and
maintenance practices.

At a minimum, StormTech recommends annual inspec-
tions. Initially, the Isolator Row should be inspected every
6 months for the first year of operation. For sub sequent
years, the inspection should be adjusted based upon
previous observation of sediment deposition. 

The Isolator Row incorporates a combination of standard
manhole(s) and strategically located inspection ports
(as needed). The inspection ports allow for easy access
to the system from the surface, eliminating the need to
perform a confined space entry for inspection purposes. 

If upon visual inspection it is found that sediment has
accumulated, a stadia rod should be inserted to deter-
mine the depth of sediment. When the average depth 
of sediment exceeds 3 inches throughout the length of 
the Isolator Row, clean-out should be performed.

2.2 MAINTENANCE
The Isolator Row was designed to reduce the cost of
periodic maintenance. By “isolating” sediments to just
one row, costs are dramatically reduced by eliminating
the need to clean out each row of the entire storage
bed. If inspection indicates the potential need for main-
tenance, access is provided via a manhole(s) located
on the end(s) of the row for cleanout. If entry into the
manhole is required, please follow local and OSHA rules
for a confined space entries. 

StormTech Isolator Row (not to scale)

Examples of culvert cleaning nozzles appropriate for Isolator Row
maintenance. (These are not StormTech products.)

NOTE: NON-WOVEN FABRIC IS ONLY REQUIRED OVER THE INLET PIPE CONNECTION INTO THE END CAP FOR DC-780, MC-3500 AND
MC-4500 CHAMBER MODELS AND IS NOT REQUIRED OVER THE ENTIRE ISOLATOR ROW.



Step 1) Inspect Isolator Row for sediment
A) Inspection ports (if present)

i. Remove lid from floor box frame
ii. Remove cap from inspection riser
iii. Using a flashlight and stadia rod,

measure depth of sediment and
record results on maintenance log.

iv. If sediment is at, or above, 3 inch
depth proceed to Step 2. If not
proceed to step 3.

B) All Isolator Rows
i. Remove cover from manhole at

upstream end of Isolator Row 
ii. Using a flashlight, inspect down Isolator Row through outlet pipe

1.Mirrors on poles or cameras may be used to avoid a confined space entry
2. Follow OSHA regulations for confined space entry if entering manhole

iii. If sediment is at or above the lower row of sidewall holes (approximately 3 inches) proceed to Step 2. 
If not proceed to Step 3. 

Step 2) Clean out Isolator Row using the JetVac process
A) A fixed culvert cleaning nozzle with rear facing nozzle spread of 45 inches or more is preferable
B) Apply multiple passes of JetVac until backflush water is clean
C) Vacuum manhole sump as required

Step 3) Replace all caps, lids and covers, record observations and actions

Step 4) Inspect & clean catch basins and manholes upstream of the StormTech system

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com
Advanced Drainage Systems, the ADS logo, and the green stripe are registered trademarks of Advanced Drainage Systems.
Stormtech® and the Isolator® Row are registered trademarks of StormTech, Inc.
Green Building Council Member logo is a registered trademark of the U.S. Green Building Council.

© 2013 Advanced Drainage Systems, Inc. SO90809  02/13

3.0 Isolator Row Step By Step Maintenance Procedures
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StormTech Isolator Row (not to scale)

Stadia Rod Readings
Fixed point Fixed point Sediment

Date to chamber to top of Depth Observations/Actions Inspector

bottom (1) sediment (2) (1) - (2)

3/15/01 6.3 ft. none New installation. Fixed point is Cl frame at grade djm
9/24/01 6.2 0.1 ft. Some grit felt sm
6/20/03 5.8 0.5 ft. Mucky feel, debris visible in manhole and in rv

Isolator row, maintenance due
7/7/03 6.3 ft. 0 System jetted and vacuumed djm

Sample Maintenance Log
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Subsurface Water Quality Structures Maintenance and Ma nagement Inspection 

(Isolator Row) 
 

Project:     
Location:      
Site Status:                

Date:  Time:          
Inspector Signature:         

Inspector Name (printed):  _ 
 

Maintenance 
 

The surface water quality structure 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 and rainfall frequencies. 

 
Inspection 

 
We recommend ongoing quarterly inspections of the accumulated sediment. Sediment deposition and 
transport may vary from year to year and quarterly inspections will help insure that systems are cleaned 
out at the appropriate time. At a minimum, inspections should be performed twice per year (i.e. spring and 
fall). 

 
Inspections should be performed more often in the winter months in climates where sanding operations 
may lead to rapid accumulations. 

 
Should it be necessary to get inside the system to perform maintenance activities, all appropriate 
precautions regarding confined space entry and OSHA regulations should be followed. 
 
 

Inspection Activities Suggested Schedule 
 After several storm events or an extreme storm event, inspect for: 

signs of blockages of the inlet and/or separation screen and sediment 
accumulation 

As Needed 

 Inspect for: trash and debris; signs of blockages of the inlet and/or 
separation screen and sediment accumulation; 

 Cracking; leakage 

Annually 

 Inspect that the downstream pipes are free of debris and are operational. Annually 
Maintenance Activities Suggested Schedule 

 Structural repairs to structure 
 Clean and remove debris from structures

As Needed 

 
 

Maintenance Inspection Checklists  

 



Cleaning 
 

The Subsurface Water Quality Structure should be cleaned when the level of sediment has reached 
capacity based on specification from manufacturer in the isolated sump and/or when an appreciable level 
of hydrocarbons and trash has accumulated. 

 
Cleaning of the Subsurface Water Quality Structure should be done during dry weather conditions when no 
flow is entering the system. Cleanout of the Subsurface Water Quality Structure with a vacuum truck is 
generally the most effective and convenient method of excavating pollutants from the system. 

 
To perform cleaning, 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 be pumped out also if pollutant buildup exists in this area. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project: 
Location: 

Subsurface Water Quality Structures Maintenance and 
Management Inspection Checklist 

Site Status:. ___________________________ _ 

Date: -------------------------- Time: 
Inspector Signature: ________ Inspector Name (printed): _______ _ 

Structure Number: --------------------------
Satisfactory 

Inspection/Maintenance Items (S) or Comments/Corrective 
Unsatisfactory Action 

(U) -

1. Inspection (Quarter-annually, After Major Storms) 

1. Clear of debris at the inlet and/or separation 
screen and structure functional? 

2. If confined space entry is required; OSHA 
regulations should be followed 

3. Sediment accumulation and document 
percentage (Maintenance/cleaning is needed 
when level of sediment has reached the capacity 
based on specification from manufacturer in the 
isolated sump) 

4. Condition of concrete/masonry? 

5. Outlet pipe free of debris? 

6. Manhole covers securely seated after 
Inspection? 

7. Other (describe)? 

2. Maintenance/cleaning (As Needed) 

1. Cleaning during dry weather conditions? 

2. If confined space entry is required; OSHA 
regulations should be followed 

3. Motor oil and other hydrocarbons that 
accumulate on a more routine basis should be 
removed when an appreciable layer has been 
captured. 

(Continue on next page) 



4. Is system completely drained down and the 
sump fully evacuated of sediment? 

5. Is separation screen should be power washed to 
ensure it is free of trash and debris? 

6. Manhole covers securely seated after 
Maintenance/cleaning? 

7. Disposal of all material removed from the 
Subsurface Water Quality Structures should be 
done in accordance with local regulations 

8. Other (describe)? 
3. Sediment 

1. Depth of sediment (in inches)* 

2. Depth of oil (in inches)** 

3. Sediment and oil have been removed 
* If measured depth of sediment is greater than 12 inches, the system shall be cleaned as per 
manufacturer recommendations 
**Any presence of oil shall be removed immediately 

If any of the above inspection items are UNSATISFACTORY, list corrective actions and the corresponding 
completion dates below: 

Corrective Action Needed Due Date 



(Isolator Row)
Subsurface Water Quality Structures Maintenance and Inspection Log 

Project: 
Location: 

Site Status: ----------------------------
Date: -------------------- Time: 
Inspector Signature: _ _______ Inspector Name (printed): _______ _ 

Structure Number: _________________________ _ 

Depth of Maintenance Scheduled 
Date of Accumulated Maintenance next 

Inspection 
Sediment Trash Performed Personnel Comments 

Inspection (in) Signature 
Date -- - _J 



Underground Stormwater Infiltration System Maintenance and 

Management Inspection 

 

Project: __________________ 

Location:______________________________________________________________________ 

Site Status:        Date: ______________________ 

Inspector Signature: __________________________________ 

Inspector Name (printed): ______________________________ 

Maintenance 

Underground storm water detention and retention systems 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 and rainfall frequencies. 

Inspection 

We recommend ongoing quarterly inspections of the accumulated sediment. Sediment deposition and 
transport may vary from year to year and quarterly inspections will help insure that systems are cleaned 
out at the appropriate time. 

Inspection Activities  Suggested Schedule 

o After several storm events or an extreme storm event, 
inspect for: signs of clogging of the inlet or outlet 
structures and sediment accumulation. 

As Needed 

o Inspect for: trash and debris; clogging of the outlet 
structures and any pilot channels; 

o Excessive erosion; sediment accumulation in the basin 
and   inlet/outlet structures; 

o Standing water where there should be none; 
o Differential settlement; 
o Cracking; leakage; 
o Inspect that the outlet structures, pipes, and 

downstream and pilot channels are free of debris and 
are operational. 

o Note signs of pollution, such as oil sheen, discolored 
water, or unpleasant odors 

o Check for sediment accumulation in the facility  
 

 
 
 
 
 
 

Quarter-annually 
 
 
 
 
 
 



 

 

 

 

 

 

Inspections should be performed more often in the winter months in climates where sanding operations 
may lead to rapid accumulations, or in equipment washdown areas. It is very useful to keep a record of 
each inspection. 

Systems should be cleaned when inspection reveals that accumulated sediment or trash is clogging the 
discharge orifice. Should it be necessary to get inside the system to perform maintenance activities, all 
appropriate precautions regarding confined space entry and OSHA regulations should be followed: 

 

Cleaning 
 
Maintaining an underground detention or retention system is easiest when there is no flow entering the 
system. For this reason, it is a good idea to schedule the cleanout during dry weather. Accumulated 
sediment and trash can typically be evacuated through the manhole over the outlet orifice. If maintenance 
is not performed as recommended, sediment and trash may accumulate in front of the outlet orifice. 
Manhole covers should be securely seated following cleaning activities. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Maintenance Activities Suggested 
Schedule 

o Perform structural repairs to inlet and outlets 
o Clean and remove debris from inlet and outlet 

structures 

As needed 



Underground Stormwater Infiltration System Maintenance and 
Ma nagement Inspection Checklist 

 

Project:
 Location: 

Site Status: 

Date: Time: 
Inspector Signature: 
Inspector Name {printed):  

Inspection/Maintenance Items Satisfactory (S) or 
Unsatisfactory (U) 

Comments/Corrective Action
 

1. Inlet/Outlet Structures (Quarter-annually, After Major Storms)
1. Clear of debris and functional?
2. Track rack and clear of debris

functional?
3. Sediment accumulation?
4. Condition of concrete/masonry?
5. Outfall channels function, not eroding?
6. If confined space entry is required;

OSHA regulations should be followed
7. Other (describe)?

2. Basin Bottom (Quarter-annually, After Major Storms)
1. Excessive sedimentation?
2. Any standing water?

3. Structural Condition (Monthly or as needed)
1. Structural repairs to inlet and outlets

Needed?
2. Any differential settlement?
3. Other (describe)?

4. Sediment
1. Depth of sediment (in inches)*
2. Depth of oil (in inches)**
3. Sediment and oil have been

removed
* If measured depth of sediment is greater than 3 inches, the system shall be cleaned as per the
manufacturer recommendations
** Any presence of oil shall be removed immediately.



 
If any of the above inspection items are UNSATISFACTORY, list corrective actions and the 
corresponding completion dates below: 
 

Corrective Action Needed Due Date
  
  
  

 
 

 



Underground Stormwater Infiltration System Maintenance and Inspection Log 

Project:        
Location:    

Site Status: 

Date:          
Time:         
Inspector:   

Date of 
Inspection 

Depth of 
Sediment 

(in) 

Accumulated 
Trash 

Maintenance 
Performed 

Maintenance 
Personnel 
Signature 

Comments Scheduled 
next 

Inspection 
Date 
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Definition & Scope 
 
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 access is to reduce or eliminate the tracking of 
sediment onto public rights-of-way or streets. 
 
Conditions Where Practice Applies 
 
A stabilized construction access shall be used at all points of 
construction ingress and egress. 
 
Design Criteria 
 
See Figure 2.1 on page 2.31 for details. 
 
Aggregate Size:  Use a matr ix 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.   
 
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: 

 

Maintenance 
 
The access 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. 

STANDARD AND SPECIFICATIONS FOR  
STABILIZED CONSTRUCTION ACCESS 

Fabric Proper-
ties3 

Light Duty1 
Roads 

Grade Sub-
grade 

Heavy Duty2 
Haul Roads 

Rough Graded 

 Test Meth-
od 

Grab Tensile 
Strength (lbs) 200 220  ASTM 

D1682 

Elongation at 
Failure (%) 50 60  ASTM 

D1682 

Mullen Burst 
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 ag-
gregate depth and fabric strength. 
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Figure 2.1 
Stabilized Construction Access 
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Definition & Scope 
 
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.   
 

Conditions Where Practice Applies 
 
Washout facilities shall be provided for every project where 
concrete will be poured or otherwise formed on the site. This 
facility will receive highly alkaline wash water from the 
cleaning of chutes, mixers, hoppers, vibrators, placing 
equipment, trowels, and screeds. Under no circumstances will 
wash water from these operations be allowed to infiltrate into 
the soil or enter surface waters. 
 
Design Criteria 
 
Capacity:  The washout facility should be sized to 
contain solids, wash water, and rainfall and sized to 
allow for the evaporation of the wash water and 
rainfall. Wash water shall be estimated at 7 gallons 
per chute and 50 gallons per hopper of the concrete 
pump truck and/or discharging drum.  The minimum 
size shall be 8 feet by 8 feet at the bottom and 2 feet 
deep. If excavated, the side slopes shall be 2 
horizontal to 1 vertical. 
 
Location:  Locate the facility a minimum of 100 feet from 
drainage swales, storm drain inlets, wetlands, streams and 
other surface waters. Prevent surface water from entering the 
structure except for the access road. Provide appropriate 
access with a gravel access road sloped down to the structure. 
Signs shall be placed to direct drivers to the facility after their 
load is discharged. 
 
Liner:   All washout facilities will be lined to prevent 

leaching of liquids into the ground. The liner shall be plastic 
sheeting with a minimum thickness of 10 mils with no holes 
or tears, and anchored beyond the top of the pit with an 
earthen berm, sand bags, stone, or other structural 
appurtenance except at the access point. 
 
If pre-fabricated washouts are used they must ensure the 
capture and containment of the concrete wash and be sized 
based on the expected frequency of concrete pours. They 
shall be sited as noted in the location criteria. 
 

Maintenance 
 
All concrete washout facilities shall be inspected daily. 

Damaged or leaking facilities shall be deactivated and 
repaired or replaced immediately.  Excess rainwater that 
has accumulated over hardened concrete should be 
pumped to a stabilized area, such as a grass filter strip.     

Accumulated hardened material shall be removed when 
75% of the storage capacity of the structure is filled.  Any 
excess wash water shall be pumped into a containment 
vessel and properly disposed of off site.     

Dispose of the hardened material off-site in a 
construction/demolition landfill. On-site disposal may be 
allowed if this has been approved and accepted as part of 
the projects SWPPP. In that case, the material should be 
recycled as specified, or buried and covered with a 
minimum of 2 feet of clean compacted earthfill that is 
permanently stabilized to prevent erosion. 

The plastic liner shall be replaced with each cleaning of 
the washout facility. 

 Inspect the project site frequently to ensure that no 
concrete discharges are taking place in non-designated 
areas. 

 
 
 
 

STANDARD AND SPECIFICATIONS FOR 
CONCRETE TRUCK WASHOUT 
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Definition & Scope 
 
The control of dust resulting from land-disturbing activities, 
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 NYSDEC.   
 
No polymer application shall take place without written 
approval from the NYSDEC.   
 
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. 

 
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 route to provide short term 
limited dust control.   
 
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 geo-textiles 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.              
 

Maintenance 
 

Maintain dust control measures through dry weather 
periods until all disturbed areas are stabilized. 

STANDARD AND SPECIFICATIONS FOR 
DUST CONTROL 
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Definition & Scope 
 

The protection of trees, shrubs, ground cover and other 
vegetation from damage by construction equipment.  In 
order 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. 
 
Conditions Where Practices 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 
“Determine Limits of Clearing and Grading” on 
page 2.2). 

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. 

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 
ground 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 

STANDARD AND SPECIFICATIONS FOR 
PROTECTING VEGETATION DURING CONSTRUCTION 
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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. 

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 2.6 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.  In addition, use of a wooden 
or plastic mat may be used to lessen compaction, if 
applicable.   
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Table 2.6 
Susceptibility of Tree Species to Compaction1 

Resistant: 
 

Box elder……………… Acer negundo  Willows………………… Salix spp. 
Green ash…………….. Fraxinus pennsylvanica Honey locust…………… Gleditsia triacanthos 
Red elm……………….. Ulmus rubra  Eastern cottonwood……. Populus deltoides 
Hawthornes…………… Crataegus spp.  Swamp white oak………. Quercus bicolor 
Bur oak……………….. Quercus macrocarpa Hophornbeam…………… Ostrya virginiana 
Northern white cedar…. Thuja occidentalis 
 

Intermediate: 
 

Red maple……………. Acer rubrum  Sweetgum………………. Liquidambar styraciflua 
Silver maple………….. Acer saccharinum Norway maple…………. Acer platanoides 
Hackberry……………. Celtis occidentalis Shagbark hickory………. Carya ovata 
Black gum…………… Nyssa sylvatica  London plane………….. Platanus x hybrida 
Red oak……………… Quercus rubra  Pin oak…………………. Quercus palustris 
Basswood……………. Tilia americana 
 

Susceptible: 
 

Sugar maple……………. Acer saccharum  Austrian Pine…………… Pinus nigra 
White pine……………… Pinus strobus  White ash………………. Fraxinus americana 
Blue spruce…………….. Picea pungens  Paper birch…………….. Betula papyrifera 
White oak……………… Quercus alba  Moutain ash……………. Sorbus aucuparia 
Red pine……………….. Pinus resinosa  Japanese maple………… Acer palmatum  
 
1 If a tree species does not appear on the list, insufficient information is available to rate it for this purpose. 
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Definition & Scope 
 
A collection of management practices intended to control 
non-sediment pollutants associated with construction 
activities to prevent the generation of pollutants due to 
improper handling, storage, and spills and prevent the 
movement of toxic substances from the site into surface 
waters. 

Conditions Where Practice Applies 
 
On all construction sites where the earth disturbance exceeds 
5,000 square feet, and involves the use of fertilizers, 
pesticides, petroleum based chemicals, fuels and lubricants, 
as well as sealers, paints, cleared woody vegetation, garbage, 
and sanitary wastes.  
 
Design Criteria 
 
The variety of pollutants on a particular site and the severity 
of their impacts depend on factors such as the nature of the 
construction activity, the physical characteristics of the 
construction site, and the proximity of water bodies and 
conveyances to the pollutant source. 
 

1.  All state and federal regulations shall be followed for 
the storage, handling, application, usage, and disposal of 
pesticides, fertilizers, and petroleum products. 

2.  Vehicle and construction equipment staging and 
maintenance areas will be located away from all 
drainage ways with their parking areas graded so the 
runoff from these areas is collected, contained and 
treated prior to discharge from the site.   

3.  Provide sanitary facilities for on-site personnel. 

4.  Store, cover, and isolate construction materials 
including topsoil, and chemicals, to prevent runoff of 

pollutants and contamination of groundwater and 
surface waters. 

5.  Develop and implement a spill prevention and 
control plan.  The plan should include NYSDEC’s 
spill reporting and initial notification requirements.   

6.  Provide adequate disposal for solid waste including 
woody debris, stumps, and other construction waste 
and include these methods and directions in the 
construction details on the site construction drawings.  
Fill, woody debris, stumps and construction waste 
shall not be placed in regulated wetlands, streams or 
other surface waters.   

7.  Distribute or post informational material regarding 
proper handling, spill response, spill kit location, and 
emergency actions to be taken, to all construction 
personnel. 

8. Refueling equipment shall be located at least 100 
feet from all wetlands, streams and other surface 
waters.  

STANDARD AND SPECIFICATIONS FOR 
SITE POLLUTION PREVENTION 
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Definition & Scope 
 
Permanent reshaping of the existing land sur face by 
grading in accordance with an engineering topographic plan 
and specification to provide for erosion control and 
vegetative establishment on disturbed, reshaped areas. 
 
Design Criteria 
 
The grading plan should be based upon the incorporation of 
building designs and street layouts that fit and utilize 
existing topography and desirable natural surrounding to 
avoid extreme grade modifications.  Information submitted 
must provide sufficient topographic surveys and soil 
investigations to determine limitations that must be imposed 
on the grading operation related to slope stability, effect on 
adjacent properties and drainage patterns, measures for 
drainage and water removal, and vegetative treatment, etc. 
 
Many municipalities and counties have regulations and 
design procedures already established for land grading and 
cut and fill slopes.  Where these requirements exist, they 
shall be followed. 
 
The plan must show existing and proposed contours of the 
area(s) to be graded.  The plan shall also include practices 
for erosion control, slope stabilization, safe disposal of 
runoff water and drainage, such as waterways, lined ditches, 
reverse slope benches (include grade and cross section), 
grade stabilization structures, retaining walls, and surface 
and subsurface drains.  The plan shall also include phasing 
of these practices.   The following shall be incorporated into 
the plan: 
 
1. Provisions shall be made to safely convey surface 

runoff to storm drains, protected outlets, or to stable 
water courses to ensure that surface runoff will not 

damage slopes or other graded areas; see standards and 
specifications for Grassed Waterway, Diversion, or 
Grade Stabilization Structure. 

2. Cut and fill slopes that are to be stabilized with grasses 
shall not be steeper than 2:1.  When slopes exceed 2:1, 
special design and stabilization consideration are 
required and shall be adequately shown on the plans.  
(Note:  Where the slope is to be mowed, the slope 
should be no steeper than 3:1, although 4:1 is preferred 
because of safety factors related to mowing steep 
slopes.) 

3. Reverse slope benches or diversion shall be provided 
whenever the vertical interval (height) of any 2:1 slope 
exceeds 20 feet; for 3:1 slope it shall be increased to 30 
feet and for 4:1 to 40 feet.  Benches shall be located to 
divide the slope face as equally as possible and shall 
convey the water to a stable outlet.  Soils, seeps, rock 
outcrops, etc., shall also be taken into consideration 
when designing benches. 

A. Benches shall be a minimum of six feet wide to 
provide for ease of maintenance. 

B. Benches shall be designed with a reverse slope of 
6:1 or flatter to the toe of the upper slope and with 
a minimum of one foot in depth.  Bench gradient to 
the outlet shall be between 2 percent and 3 percent, 
unless accompanied by appropriate design and 
computations. 

C. The flow length within a bench shall not exceed 
800 feet unless accompanied by appropriate design 
and computations; see Standard and Specifications 
for Diversion on page 3.9 

4. Surface water shall be diverted from the face of all cut 
and/or fill slopes by the use of diversions, ditches and 
swales or conveyed downslope by the use of a designed 
structure, except where: 

 
A. The face of the slope is or shall be stabilized and 

the face of all graded slopes shall be protected 
from surface runoff until they are stabilized. 

B. The face of the slope shall not be subject to any 
concentrated flows of surface water such as from 
natural drainage ways, graded ditches, downspouts, 
etc. 

C. The face of the slope will be protected by anchored 
stabilization matting, sod, gravel, riprap, or other 
stabilization method. 

STANDARD AND SPECIFICATIONS FOR 
LANDGRADING 
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5. Cut slopes occurring in ripable rock shall be serrated as 
shown in Figure 4.9 on page 4.26.  The serrations shall 
be made with conventional equipment as the excavation 
is made.  Each step or serration shall be constructed on 
the contour and will have steps cut at nominal two-foot 
intervals with nominal three-foot horizontal shelves.  
These steps will vary depending on the slope ratio or 
the cut slope.   The nominal slope line is 1 ½: 1.  These 
steps will weather and act to hold moisture, lime, 
fertilizer, and seed thus producing a much quicker and 
longer-lived vegetative cover and better slope 
stabilization.  Overland flow shall be diverted from the 
top of all serrated cut slopes and carried to a suitable 
outlet.  

6. Subsurface drainage shall be provided where necessary 
to intercept seepage that would otherwise adversely 
affect slope stability or create excessively wet site 
conditions. 

7. Slopes shall not be created so close to property lines as 
to endanger adjoining properties without adequately 
protecting such properties against sedimentation, 
erosion, slippage, settlement, subsidence, or other 
related damages. 

8. Fill material shall be free of brush, rubbish, rocks, logs, 
stumps, building debris, and other objectionable 
material.  It should be free of stones over two (2) inches 
in diameter where compacted by hand or mechanical 
tampers or over eight (8) inches in diameter where 
compacted by rollers or other equipment.  Frozen 
material shall not be placed in the fill nor shall the fill 
material be placed on a frozen foundation. 

9. Stockpiles, borrow areas, and spoil shall be shown on 
the plans and shall be subject to the provisions of this 
Standard and Specifications. 

10. All disturbed areas shall be stabilized structurally or 
vegetatively in compliance with the Permanent 
Construction Area Planting Standard on page 4.42. 

Construction Specifications 
 
See Figures 4.9 and 4.10 for details. 
 
1. All graded or disturbed areas, including slopes, shall be 

protected during clearing and construction in 
accordance with the erosion and sediment control plan 
until they are adequately stabilized. 

2. All erosion and sediment control practices and 
measures shall be constructed, applied and maintained 
in accordance with the erosion and sediment control 
plan and these standards.   

3. Topsoil required for the establishment of vegetation 
shall be stockpiled in amount necessary to complete 
finished grading of all exposed areas. 

4. Areas to be filled shall be cleared, grubbed, and 
stripped of topsoil to remove trees, vegetation, roots, or 
other objectionable material. 

5. Areas that are to be topsoiled shall be scarified to a 
minimum depth of four inches prior to placement of 
topsoil. 

6. All fills shall be compacted as required to reduce 
erosion, slippage, settlement, subsidence, or other 
related problems.  Fill intended to support buildings, 
structures, and conduits, etc., shall be compacted in 
accordance with local requirements or codes. 

7. All fill shall be placed and compacted in layers not to 
exceed 9 inches in thickness. 

8. Except for approved landfills or nonstructural fills, fill 
material shall be free of frozen particles, brush, roots, 
sod, or other foreign objectionable materials that would 
interfere with, or prevent, construction of satisfactory 
fills. 

9. Frozen material or soft, mucky or highly compressible 
materials shall not be incorporated into fill slopes or 
structural fills.  

10. Fill shall not be placed on saturated or frozen surfaces. 

11. All benches shall be kept free of sediment during all 
phases of development. 

12. Seeps or springs encountered during construction shall 
be handled in accordance with the Standard and 
Specification for Subsurface Drain on page 3.48 or 
other approved methods. 

13. All graded areas shall be permanently stabilized 
immediately following finished grading. 

14. Stockpiles, borrow areas, and spoil areas shall be 
shown on the plans and shall be subject to the 
provisions of this Standard and Specifications. 
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Figure 4.9 
Typical Section of Serrated Cut Slope  
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Figure 4.10 
Landgrading  
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Figure 4.11 
Landgrading - Construction Specifications 
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Definition and Scope 
 
Applying coarse plant residue or chips, or other suitable 
materials, to cover the soil surface 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 
can also be used alone for temporary stabilization in non-
growing months.  Use of stone as a mulch could be more 
permanent and should not be limited to 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.  Hay mulch shall not be used in wetlands or 
in areas of permanent seeding.  Clean straw mulch is 
preferred alternative in wetland application.  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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Table 4.2 
Guide to Mulch Materials, Rates, and Uses 
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Table 4.3 
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 & Scope 
 
Establishing permanent grasses with other forbs and/or 
shrubs to provide a minimum 80% perennial vegetative 
cover on areas disturbed by construction and critical areas 
to reduce erosion and sediment transport.  Critical areas 
may include but are not limited to steep excavated cut or fill 
slopes as well as eroding or denuded natural slopes and 
areas subject to erosion. 
 
Conditions Where Practice Applies 
 
This practice applies to all disturbed areas void of, or 
having insufficient, cover to prevent erosion and sediment 
transport.  See additional standards for special situations 
such as sand dunes and sand and gravel pits. 
 
Criteria 
 
All water control measures will be installed as needed prior 
to final grading and seedbed preparation.  Any severely 
compacted sections will require chiseling or disking to 
provide an adequate rooting zone, to a minimum depth of 
12”, see Soil Restoration Standard.  The seedbed must be 
prepared to allow good soil to seed contact, with the soil not 
too soft and not too compact.  Adequate soil moisture must 
be present to accomplish this.  If surface is powder dry or 
sticky wet, postpone operations until moisture changes to a 
favorable condition.  If seeding is accomplished within 24 
hours of final grading, additional scarification is generally 
not needed, especially on ditch or stream banks.  Remove 
all stones and other debris from the surface that are greater 
than 4 inches, or that will interfere with future mowing or 
maintenance. 
 
Soil amendments should be incorporated into the upper 2 
inches of soil when feasible.  The soil should be tested to 
determine the amounts of amendments needed.  Apply 

ground agricultural limestone to attain a pH of 6.0 in the 
upper 2 inches of soil.  If soil must be fertilized before 
results of a soil test can be obtained to determine fertilizer 
needs, apply commercial fertilizer at 600 lbs. per acre of 5-5
-10 or equivalent.   If manure is used, apply a quantity to 
meet the nutrients of the above fertilizer.  This requires an 
appropriate manure analysis prior to applying to the site.  
Do not use manure on sites to be planted with birdsfoot 
trefoil or in the path of concentrated water flow.  
 
Seed mixtures may vary depending on location within the 
state and time of seeding.  Generally, warm season grasses 
should only be seeded during early spring, April to May.  
These grasses are primarily used for vegetating excessively 
drained sands and gravels.  See Standard and Specification 
for Sand and Gravel Mine Reclamation.  Other grasses may 
be seeded any time of the year when the soil is not frozen 
and is workable.  When legumes such as birdsfoot trefoil 
are included,  spring seeding is preferred.  See Table 4.4,  
“Permanent Construction Area Planting Mixture 
Recommendations” for additional seed mixtures. 
 

 
Pure Live Seed, or (PLS) refers to the amount of live seed 
in a lot of bulk seed.  Information on the seed bag label 
includes the type of seed, supplier, test date, source of seed, 
purity, and germination.  Purity is the percentage of pure 
seed.  Germination is  the percentage of pure seed that will 
produce normal plants when planted under favorable 
conditions.   

STANDARD AND SPECIFICATIONS FOR 
PERMANENT CONSTRUCTION AREA PLANTING 

General Seed Mix: 
Variety 

lbs./
acre 

lbs/1000 
sq. ft. 

Red Clover1  OR Acclaim, Rally, 
Red Head II, 

Renegade 

82 0.20 

Common white clover1 Common 8 0.20 

PLUS  

Creeping Red Fescue Common 20 0.45 

PLUS  

Smooth Bromegrass  
OR Common 2 0.05 

Ryegrass (perennial) Pennfine/Linn 5 0.10 
1 add inoculant immediately prior to seeding 
2 Mix 4 lbs each of Empire and Pardee OR 4 lbs of 
Birdsfoot and 4 lbs white clover per acre.  All seeding rates 
are given for Pure Live Seed (PLS) 
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To compute Pure Live Seed multiply the “germination 
percent” times the “purity” and divide that by 100 to get 
Pure Live Seed.   
 
 
 
 
For example, the PLS for a lot of Kentucky Blue grass with 
75% purity and 96% germination would be calculated as 
follows:  
 
 
 
 
For 10lbs of PLS from this lot =      
 
 
 
 
Therefore, 13.9 lbs of seed is the actual weight needed to 
meet 10lbs PSL from this specific seed lot. 
 
Time of Seeding:  The optimum timing for the general seed 
mixture is early spring.  Permanent seedings may be made 
any time of year if properly mulched and adequate moisture 
is provided.  Late June through early August is not a good 
time to seed, but may facilitate covering the land without 
additional disturbance if construction is completed.  
Portions of the seeding may fail due to drought and heat.  
These areas may need reseeding in late summer/fall or the 
following spring. 
 
Method of seeding:  Broadcasting, drilling, cultipack type  
seeding, or hydroseeding are acceptable methods.  Proper 
soil to seed contact is key to successful seedings. 
 
Mulching:  Mulching is essential to obtain a uniform stand 
of seeded plants.  Optimum benefits of mulching new 
seedings are obtained with the use of small grain straw 
applied at a rate of 2 tons per acre, and anchored with a 
netting or tackifier.  See the Standard and Specifications for 
Mulching for choices and requirements. 
 
Irrigation:  Watering may be essential to establish a new 
seeding when a drought condition occurs shortly after a new 
seeding emerges.  Irrigation is a specialized practice and 
care must be taken not to exceed the application rate for the 
soil or subsoil.  When disconnecting irrigation pipe, be sure 
pipes are drained in a safe manor, not creating an erosion 
concern.  
 
 
 
 
 
 

 
 

 
 
 

80% Perennial Vegetative Cover 

50% Perennial Vegetative Cover 
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Table 4.4 
Permanent Construction Area Planting Mixture Recommendations 

Seed Mixture Variety 
Rate in lbs./acre 

(PLS) 
Rate in lbs./     

1, 000 ft2 

Mix #1  

Creeping red fescue Ensylva, Pennlawn, Boreal 10 .25 

Perennial ryegrass Pennfine, Linn 10 .25 

Mix #2  

Switchgrass Shelter, Pathfinder, Trailblazer, or Blackwell 20 .50 

*This rate is in pure live seed, this would be an excellent choice along the upland edge of a wetland to filter runoff and pro-
vide wildlife benefits.  In areas where erosion may be a problem, a companion seeding of sand lovegrass should be added to 
provide quick cover at a rate of 2 lbs. per acre (0.05 lbs. per 1000 sq. ft.). 

Mix #3  

Switchgrass Shelter, Pathfinder, Trailblazer, or Blackwell 4 .10 

Big bluestem Niagara 4 .10 

Little bluestem  Aldous or Camper 2 .05 

Indiangrass Rumsey  4 .10 

Coastal panicgrass Atlantic  2 .05 

Sideoats grama El Reno or Trailway 2 .05 

Wildflower mix   .50 .01 

*This mix has been successful on sand and gravel plantings.  It is very difficult to seed without a warm season grass seeder 
such as a Truax seed drill.  Broadcasting this seed is very difficult due to the fluffy nature of some of the seed, such as 
bluestems and indiangrass. 

Mix #4  

Switchgrass Shelter, Pathfinder, Trailblazer, or Blackwell 10 .25 

Coastal panicgrass Atlantic  10 .25 

*This mix is salt tolerant, a good choice along the upland edge of tidal areas and roadsides. 

Mix #5  

Saltmeadow cordgrass (Spartina patens)—This grass is used for tidal shoreline protection and tidal marsh restoration.  It is 
planted by vegetative stem divisions. 
 
'Cape' American beachgrass can be planted for sand dune stabilization above the saltmeadow cordgrass zone. 

Mix #6  

Creeping red fescue Ensylva, Pennlawn, Boreal 20 .45 

Chewings Fescue Common 20 .45 

Perennial ryegrass Pennfine, Linn 5 .10 

Red Clover Common  10 .45 

*General purpose erosion control mix.  Not to be used for a turf planting or play grounds. 

*This mix is used extensively for shaded areas.  
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Definition & Scope 
 
A permanent structural wall constructed and located to 
prevent soil movement by retaining soil in place and 
preventing slope failures and movement of material down 
steep slopes. 
 
Conditions Where Practice Applies 
 
A retaining wall may be used where site constraints will not 
allow slope shaping and seeding to stabilize an area.  Slope 
areas that demonstrate seepage problems or experience 
erosive conditions at the toe can utilize retaining walls to 
help stabilize these areas.  Retaining walls can be built from 
mortared block or stone, cast-in-place concrete, railroad 
ties, gabions, and more recently, precast concrete modular 
units and segmented walls that form a gravity retaining wall 
(see Figure 4.16 and 4.17).  These precast units allow for 
ease and quickness of installation while their granular 
backfill provides drainage.  Selection of materials and type 
of wall should be based on hazard potential, load 
conditions, soil parameters, groundwater conditions, site 
constraints, and aesthetics.   
 
Design Criteria 
 
The design of any retaining wall structure must address the 
aspects of foundation bearing capacity, sliding, overturning, 
drainage and loading systems.  These are complex systems 
that should be designed by a licensed professional 
engineer. 
 
Bearing Capacity – A minimum factor of safety of 1.5 
should be maintained as the ratio of the ultimate bearing 
capacity to the designed unit loading.  Spread footers and 

other methods may be used to meet factor requirements. 
 
Sliding – A minimum factor of 2.0 should be maintained 
against sliding.  This factor can be  reduced to 1.5 when 
passive pressures on the front of the wall are ignored. 
 
Overturning – A minimum factor of safety of 1.5 should 
be used as the ratio of the resisting moment (that which 
tends to keep the wall in place) to the overturning moment. 
 
Drainage – Unless adequate provisions are made to control 
both surface and groundwater behind the retaining wall, a 
substantial increase in active pressures tending to slide or 
overturn the wall will result.  When backfill is sloped down 
to a retaining wall, surface drainage should be provided.  
Drainage systems with adequate outlets should be provided 
behind retaining walls that are placed in cohesive soils.  
Drains should be graded or protected by filters so soil 
material will not move through the drainfill. 
 
Load systems – Several different loads or combination of 
loads need to be considered when designing a retaining 
wall.  The minimum load is the level backfill that the wall is 
being constructed to retain.  Its unit weight will vary 
depending on its composition. 
 
Additional loads such as line loads, surcharge loads, or 
slope fills, will add to make the composite design load 
system for the wall. 
 
Construction Specifications 
 
Concrete Walls 

 
1. Foundation will be prepared by excavating to the lines 

and grades shown on the drawings and removing all 
objectionable material. 

2. Subgrade will be compacted and kept moist at least 2 
hours prior to placement of concrete. 

3. Steel reinforcing will be in accordance with the 
schedule on the drawings and kept free of rust, scale, or 
dirt. 

4. Exposed edges will be chamfered ¾ inches. 

5. Drainfill will meet the gradations shown on the 
drawings. 

 

 

STANDARD AND SPECIFICATIONS FOR 
RETAINING WALLS 
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6. Weep holes will be provided as drain outlets as shown 
on the drawings. 

Gabions 
 
1. Foundation will be prepared by excavating to the lines 

and grades shown on the drawings. 

2. Subgrade will be compacted and leveled to receive first 
layer of gabions.  The first row will be keyed into the 
existing grade at the toe, a minimum of 1.5 feet. 

3. Gabions will be placed according to the manufacturers 
recommendations. 

4. Gabions will be filled with stone or crushed rock from 
4 to 8 inches in diameter. 

7. Concrete will be poured and cured in accordance with 
American Concrete Institute (ACI) specifications. 

Precast Units 
 

1. Foundation will be prepared by excavating to the lines 
and grades shown on the drawings. 

2. Subgrade will be compacted and trimmed to receive 
the leveling beam. 

3. Precast units will be placed in accordance with the 
manufacturers recommendation. 

4. Granular fill placed in the precast bins shall be placed 
in 3-foot lifts, leveled off and compacted with a plate 
vibrator. 

Segmented Walls 

1. Foundation will be prepared by excavating to the lines 
and grades shown on the drawings. 

2. Sub-grade will be compacted and screeded to form the 
base for the first course of wall units. 

3. Units will be placed in accordance with the 
manufacturers recommendations, with each 
succeeding lift anchored and pinned as specified. 

4. Granular fill will be placed behind the segmented wall 
to provide drainage.  It shall be compacted with a 
plate vibrator.  A drainage outlet will be provided as 
specified on the construction drawings. 

Non-Mortared Stone Walls 
 
1. Foundation will be prepared by excavating to the lines 

and grade shown on the drawings. 

2. Subgrade will be compacted and leveled to receive 
monolithic stone.  First row will be placed 1.0 feet 
below design toe elevation. 

3. Stone will be placed horizontally with long dimension 
parallel to face of wall except at return ends. 

4. Maximum of 3 lifts of stone each approximately 2’ 
thick without pinning.  Where stones do not fit in good 
ontact, pinning with two steel #8 re-bar dowels is 
required. 

5. Backside of stone will be filled with a minimum of 2’ 
of #1 and #2 stone between filter fabric against parent 
soil and rock to provide drainage.   
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Figure 4.16 
Typical Retaining Wall Examples 

(Schematic only - not to be used for design) 
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Figure 4.17 
Typical Segmented Retaining Wall Example 
(Schematic only - not to be used for design) 
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Definition & Scope 
 
Spreading a specified quality and quantity of topsoil 
materials on graded or constructed subsoil areas 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.  Topsoil stockpiles must 
be stabilized.  Stockpile surfaces can be stabilized by 
vegetation, geotextile or plastic covers.   This can be 
aided by orientating the stockpile lengthwise into 
prevailing winds.   

3. Refer to USDA 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 and sediment 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 in accordance with 
the Soil Restoration Standard. 

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. 

6. Topsoil may be manufactured as a mixture of a mineral 
component and organic material such as compost.   

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. 

3. Apply topsoil in the amounts shown in Table 4.7 
below: 

STANDARD AND SPECIFICATIONS FOR 
TOPSOILING 
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Site Conditions Intended Use 
Minimum 

Topsoil 
Depth 

1. Deep sand or 
loamy sand  

Mowed lawn 6 in. 

Tall legumes, unmowed 2 in. 

Tall grass, unmowed 1 in. 

2. Deep sandy 
loam  

Mowed lawn 5 in. 

Tall legumes, unmowed 2 in. 

Tall grass, unmowed none 

3. Six inches or 
more: silt loam, 
clay loam, loam, 
or silt  

Mowed lawn 4 in. 

Tall legumes, unmowed 1 in. 

Tall grass, unmowed 1 in. 

Table 4.7 - Topsoil Application Depth  
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Definition & Scope 
 
Establishing trees, shrubs, and vines or selectively reducing 
stand density and trimming woody plants to protect the soil 
and plant resources, improve an area for recreation and 
increase the attractiveness and usefulness of areas.   
 
Conditions Where Practice Applies 
 
On any area planned for recreation or landscape use such as 
yard areas, leisure areas, picnic areas, and park lands 
providing outdoor recreational opportunities.   
 
Criteria and Specifications 
 
1. Planting nursery stock 

 

A. Select species to serve the intended purpose.  See 
Appendix G, Table G.1, “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 G.2, “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 
antidesiccant, applied according to the 
manufacturer’s 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: 

 

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. 

STANDARD AND SPECIFICATIONS FOR 
TREES, SHRUBS, AND VINES 

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 overlap-
ping by only 1 or 2 feet 



November 2016                                                               Page 4.64               New York State Standards and Specifications                
          For Erosion and Sediment Control 

3)  The plants shall be set upright in holes as 
illustrated in Figure G.1 in Appendix G. 

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 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, or water as needed in accordance 
with local conditions.  Shrubs may require 5 to 10 
gallons and trees, 20 to 30 gallons for each 
watering. 

3)  Remove trunk wrap per nursery 
recommendation. 

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 4.8 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 above 
widths and heights specified for the intended use. 

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. 

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 

PICNIC & CAMPING AREAS  

Campfire/Grill 10 ft. diam. 15 
1  Includes allowance for snow depth and snow load on branches 
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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 G.2, “Susceptibility of Tree 
Species to Compaction”  in Appendix G.  If the 
soil on the site is naturally well drained, those 
species in the “intermediate” group may also be 
favored.    

Table 4.8 
Size and Weight of Earth Ball Required to Transplant Wild Stock 
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STANDARD AND SPECIFICATIONS FOR 
SILT FENCE 

Definition & Scope 
 
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 by tem-
porarily ponding the sediment laden runoff allowing settling 
to occur. The maximum period of use is limited by the ul-
traviolet stability of the fabric (approximately one year). 
 
Conditions Where Practice Applies 
 
A silt fence may be used subject to the following condi-
tions: 
 
1. Maximum allowable slope length and fence length will 

not exceed the limits shown in the Design Criteria for 
the specific type of silt fence used ; and 

2. 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 barri-
er; and 

5. Soil conditions allow for proper keying of fabric, or 
other anchorage, to prevent blowouts. 

Design Criteria 
 
1. Design computations are not required for installations 

of 1 month or less. Longer installation periods should 
be designed for expected runoff. 

2. All silt fences shall be placed as close to the disturbed 
area as possible, but at least 10 feet from the toe of a 
slope steeper than 3H:1V, to allow for maintenance and 

roll down.  The area beyond the fence must be undis-
turbed or stabilized. 

3. The type of silt fence specified for each location on the 
plan shall not exceed the maximum slope length and 
maximum fence length requirements shown in the fol-
lowing table: 

4. Silt fence shall be removed as soon as the disturbed 
area has achieved final stabilization.   

 
The silt fence shall be installed in accordance with the ap-
propriate details. Where ends of filter cloth come together, 
they shall be overlapped, folded and stapled to prevent sedi-
ment bypass. Butt joints are not acceptable. A detail of the 
silt fence shall be shown on the plan. See Figure 5.30 on 
page 5.56 for Reinforced Silt Fence as an example of details 
to be provided. 
 
 
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. 

 

 

  Slope Length/Fence Length (ft.)  

Slope Steepness Standard Reinforced  Super 

<2% < 50:1            300/1500 N/A N/A   

2-10%      50:1 to 10:1      125/1000     250/2000      300/2500 

10-20%    10:1 to 5:1        100/750  150/1000      200/1000 

20-33%      5:1 to 3:1          60/500         80/750         100/1000 

33-50%      3:1 to 2:1          40/250         70/350         100/500 

>50%            > 2:1              20/125         30/175          50/250 

Standard Silt Fence (SF) is fabr ic rolls stapled to wood-
en stakes driven 16 inches in the ground. 
Reinforced Silt Fence (RSF) is fabr ic placed against 
welded wire fabric with anchored steel posts driven 16 
inches  in the ground. 
Super Silt Fence (SSF) is fabr ic placed against chain 
link fence as support backing with posts driven 3 feet in the 
ground. 
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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 section-
al area of 3.5 square inches.  Steel posts will be stand-
ard T and U section weighing not less than 1.00 pound 
per linear foot. Posts for super silt fence shall be stand-
ard chain link fence posts. 

3. Wire Fence for reinforced silt fence:  Wire fencing 
shall be a minimum 14 gage with a maximum 6 in. 
mesh opening, or as approved. 

4. Prefabricated silt fence is acceptable as long as all ma-
terial specifications are met. 

 

Reinforced Silt Fence 

Super Silt Fence 

 

Fabric Properties 
Minimum    
Acceptable 

Value 
Test Method 

Grab Tensile Strength (lbs) 110 ASTM D 4632 

Elongation at Failure (%) 20 ASTM D 4632 

Mullen Burst Strength 
(PSI) 

300 ASTM D 3786 

Puncture Strength (lbs) 60 ASTM D 4833 

Minimum Trapezoidal 
Tear Strength (lbs) 

50 ASTM D 4533 

Flow Through Rate (gal/
min/sf) 

25 ASTM D 4491 

Equivalent Opening Size 40-80 US Std Sieve 
ASTM D 4751 

Minimum UV Residual 
(%) 

70 ASTM D 4355 
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Figure 5.30 
Reinforced Silt Fence 
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STANDARD AND SPECIFICATIONS FOR 
STORM DRAIN INLET PROTECTION 

Definition & Scope 
 
A temporary barrier with low permeability, installed around 
inlets in the form of a fence, berm or excavation around an 
opening, detaining water and thereby reducing the sediment 
content of sediment laden water by settling thus preventing 
heavily sediment laden water from entering a storm drain 
system. 
 
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 practice shall 
be used with an upstream buffer strip if placed at a storm 
drain inlet on a paved surface. It 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 five (5) specific types of storm drain inlet protec-
tion 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. Paved Surface Inlet Protection 
V. Manufactured Insert Inlet Protection 

 

Design Criteria 
 
Drainage Area – The drainage area for storm drain inlets 
shall not exceed one acre.  Erosion control/temporary stabi-
lization measures must be implemented on the disturbed 

drainage area tributary to the inlet.  The crest elevations of 
these practices shall provide storage and minimize bypass 
flow. 
 
Type I – Excavated Drop Inlet Protection 
 
This practice is generally used during initial overlot grading 
after the storm drain trunk line is installed. 
 
Limit the drainage area to the inlet device to 1 acre.  Exca-
vated side slopes shall be no steeper than 2:1.  The mini-
mum 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 maxi-
mum 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 stor-
age volume is achieved  This material should be incorpo-
rated into the site in a stabilized manner. 
 
Type II – Fabric Drop Inlet Protection 

This practice is generally used during final elevation grad-
ing phases after the storm drain system is completed. 
 
Limit the drainage area to 1 acre per inlet device.  Land area 
slope immediately surrounding this device should not ex-
ceed 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 over-
flow to drop into the drop inlet and not bypass the inlet to 
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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.  Im-
proved 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 
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. 
 
Type III – Stone and Block Drop Inlet Protection 
 
This practice is generally used during the initial and inter-
mediate overlot grading of a construction site. 
 
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.  Subse-
quent courses can be supported laterally if needed by plac-
ing a 2x4 inch wood stud through the block openings per-
pendicular 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 eleva-
tion of the top of the stone crest must be maintained 6 inch-
es 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 dik-
ing 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 stabilize in a manner appropriate to the site. 
 
Type IV – Paved Surface Inlet Protection 

This practice is generally used after pavement construction 
has been done while final grading and soil stabilization is 
occurring. These practices should be used with upstream 
buffer strips in linear construction applications, and with 
temporary surface stabilization for overlot areas, to reduce 
the sediment load at the practice. This practice includes 
sand bags, compost filter socks, geo-tubes filled with bal-
last, and manufactured surface barriers.  Pea gravel can also 
be used in conjunction with these practices to improve per-
formance.   When the inlet is not at a low point, and is off-
set from the pavement or gutter line, protection should be 
selected and installed so that flows are not diverted around 
the inlet.   
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The drainage area should be limited to 1 acre at the drain 
inlet.  All practices will be placed at the inlet perimeter or 
beyond to maximize the flow capacity of the inlet. Practices 
shall be weighted, braced, tied, or otherwise anchored to 
prevent movement or shifting of location on paved surfaces. 
Traffic safety shall be integrated with the use of this prac-
tice. All practices should be marked with traffic safety 
cones as appropriate. Structure height shall not cause flood-
ing or by-pass flow that would cause additional erosion. 
 
The structure should be inspected after every storm event.  
Any sediment should be removed and disposed of on the 
site.  Any broken or damaged components should be re-
placed.  Check all materials for proper anchorage and se-
cure as necessary.   
 
Type V - Manufactured Insert Inlet Protection 

The drainage area shall be limited to 1 acre at the drain in-
let. All inserts will be installed and anchored in accordance 
with the manufacturers recommendations and design de-
tails. The fabric portion of the structure will equal or exceed 
the performance standard for the silt fence fabric. The in-
serts will be  installed to preserve a minimum of 50 percent 
of the open, unobstructed design flow area of the storm 
drain inlet opening to maintain capacity for storm events. 
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Figure 5.31 
Excavated Drop Inlet Protection 
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Figure 5.32 
Fabric Drop Inlet Protection 
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Figure 5.33 
Stone & Block Drop Inlet Protection  
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Town of North Castle Planning Department 
17 Bedford Road Armonk, New York 10504 

(914) 273-3542 (914) 273-3554 (fax) 

PRELIMINARY SITE PLAN COMPLETENESS REVIEW FORM 

This form represents the standard requirements for a completeness review for all 
preliminary site plans. Failure to provide all of the information requested will result in a 
determination that the site plan application is incomplete. The review of the site plan for 
completeness will be based on the requirements of the Town of North Castle Town Code. 

Project Name on Plan : ~r~ {& S~_ \MfllDJ /;/<A&,\;> - 7.t C,1-\eS.T,v.;;("" ~bf.l fo!fu 

!)4f nitial Submittal □Revised Preliminary 

Zoning District: f---2A Property Acreage: t to\-) Tax Map Parcel ID: 1~. 0~ J \ r~::\ 

Date: >I~'\ Jz1. 
-

DEPARTMENTAL USE ONLY 

Date Filed: ____ Staff Name: _________ _ 

Preliminary Plan Completeness Review Checklist 
Items marked with a "l:8J" are complete, items left blank "O" are incomplete and must be 
completed, "NA" means not applicable. 

01. A complete application for site development plan approval form 

02. Plan prepared by a registered architect or professional engineer 

03. Map showing the applicant's entire property and adjacent properties and streets 

04. A locator map at a convenient scale 

05. The proposed location, use and design of all buildings and structures 

06. Proposed division of buildings into units of separate occupancy, detailed breakdowns of 
all proposed floor space by type of use and floor level 

07. Existing topography and proposed grade elevations 

08. Location of drives 
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