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our  people  and  our  passion  in  every  pro ject  

 
July 18, 2016 
 
Mr. Justin Wood, P.E. 
City Engineer 
Rom 305, City Hall 
Watertown, NY 13601 
 
Re:  Response to Comments for Site Plan Approval - 218 Stone Street  

and 123 Massey Street South 
 
Dear Mr. Lumbis:  
 
Bergmann Associates, on behalf of the applicant COR Arsenal Street Company, LLC, (COR) is 
submitting the following material and written responses to a Memorandum prepared by Michael 
Lumbisdated June 2, 2016 with respect to the Site Plan Approval - 218 Stone Street and 123 Massey 
Street South. 
 
Submitted materials: 
(3) Collated full scale copies and (20) 11 x 17 collated copies of the following are included: 
 

1. C000 – Cover Sheet 
2. 1- Site Plan and Property Survey Map 
3. C080 – Demolition Plan 
4. C100 – Site Plan  
5. C110 – Utility Plan 
6. C120 – Grading Plan 
7. C130 – Landscaping Plan 
8. C160 – Lighting Plan 
9. C300 – Sanitary Profile Sheet 
10. C500 – Sediment and erosion Control Details 
11. C501 - Miscellaneous Details 
12. C502 - Miscellaneous Details 
13. C503 - Miscellaneous Details 
14. FR-1 - Fire truck Access Plan 
15. GP-1 – Garbage Truck Access Plan 
16. Storm Water Pollution Prevention Plan (3 copies) 
17. Check for $50.00 
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Responses to specific comments are below: 
 

1. The applicant shall provide a letter from St. Patrick's Parish authorizing the applicant to apply for 
Site Plan Approval on behalf of the Parish for all work to be performed on Parish property and 
which communicates the Parish's commitment to the proposed land swaps. 
Response: Kate Johnson at COR submitted the letter during previous correspondence.  

 
2. The applicant shall apply for Subdivision Approval at a future Planning Board meeting and, if 

granted approval, file deeds for the subsequent assemblages by way of metes and bounds 
descriptions with the County Clerk. 
Response: The subdivision application is being submitted by Kate Johnson at COR 
under separate cover on or before July 19th deadline.  

 
3. The applicant shall remove the three parking spaces shown north of the church from the plan 

and provide a 15­foot landscaped buffer between this section of the parking lot and Massey 
Street South. 
Response: The three parking spaces have been removed as requested.  

 
4. The applicant shall perform a traffic impact analysis that examines the proposed development's 

impact on surrounding streets and submit the analysis to the City Engineering Department and 
to NYSDOT. 
Reponses: The traffic Impact Analysis has been completed by Amy Dake at SRF and 
Associates and will be mailed to you under separate cover.  

 
5. The applicant shall provide the City Engineering Department with a copy ofNYSDOT's response 

to the traffic impact analysis, indicating NYSDOT's approval of the proposed project or their 
conclusion that a review was not necessary. 
Response: Amy Dake at SRF will send the traffic Impact Analysis to NYSDOT for review.  
All correspondence with the NYSDOT will be shared with the City of Watertown.   
 

6. The applicant shall provide a Vehicle and Pedestrian Circulation Plan that shows the 
movements of a delivery or refuse vehicle as well as a City fire truck. 
Response: Drawings FP-1 and GP-1 have been provided in the plan set for review.   

 
7. The applicant shall add traffic arrows to each existing and proposed driveway to indicate traffic 

flow. 
Response: The arrows have been added to the Site Plan.  

 
8. The applicant shall revise the north entrance into the site from Massey Street South to either a 

Right-in/Right-out, or Right-out only, 
Response: The Traffic Impact Analysis has indicated a that sufficient gaps in traffic exist 
to allow for full access at all driveways.  
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9. The applicant shall address all SEQR issues identified above. 
Response: All SEQR issues were addressed and a revised Long SEQR Form was handed 
out to the Planning Staff during the Planning Board Meeting on June 7, 2016.  
 

10. The applicant shall revise the lighting plan to keep spillage onto adjacent properties below 0.5-
foot candles. 
Response: The plan has been revised and shows all spillage to be below 0.5 foot candles.  
 

11. The applicant shall submit a copy of the Stormwater Pollution Prevention Plan (SWPP) to the 
City Engineering Department. 
Response: The SWPPP has been included in this submission.   
 

12. The applicant shall provide the City Engineering Department with correspondence from the DEC 
that either approves the proposed sanitary sewer design or indicates that the DEC determined 
that a review was not necessary. 
Response: Bergmann is currently working with David Rarick on the review of the sanitary 
sewer.  
 

13. The applicant shall provide the City Engineering Department with correspondence from the 
DOH that either approves the proposed water system design or indicates that DOH determined 
that a review was not necessary. 
Response: Bergmann is currently working with David Rarick on the review of the water 
system. 
 

14. The applicant shall coordinate with the City Fire Department and the City Water Department to 
determine where to relocate the existing fire hydrant on Stone Street. 
Response: The existing hydrant has been located to the west of the proposed Stone 
Street driveway.  
 

15. The applicant shall perform a hydrant flow test and submit updated hydraulic calculations to the 
City Engineering Department. 
Response: Hydrant flow test data has been added to the plans.  We are currently working 
with the City Water Department on the water service design.  
 

16. The applicant shall clarify the discrepancy regard the locations of the proposed drainage areas. 
Response: The discrepancy has been revised.  
 

17. The applicant must address all concerns listed in the "Other Engineering Comments" section of 
the June 2, 2016 Planning Office memorandum to the satisfaction of the City Engineering 
Department prior to the issuance of any permits. 
Response: See responses to “Other Engineering Comments” below.  
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18. The applicant must obtain the following permits, minimally, prior to demolition and construction: 
Building Permit, Fence Permit and General City Permit and a Sanitary/Storm Sewer Connection 
Permit. 
Response: Applicant understands the permit process.  

 
Other Engineering Comments 
 

1. The applicant must use a minimum of 8-inch PVC piping for all sewer mains. The City considers 
a sewer main to be anything after a manhole and/or where more than one lateral combines. In 
addition, water services shall include a shutoff at the street margin. 
Response: The plan has been revised to show 8” pvc piping for sewer mains and all 
water services have a valve at the street margin.  

 
2. The applicant should coordinate with the Fire Department for the installation of Knox Boxes 

where required. 
Response: The applicant will coordinate with the fire department during the building 
design phase. 
 

3. The applicant must construct all existing and proposed curb ramps and sidewalks within the City 
Margin fronting the properties to meet the requirements of Public Right of Way Accessibility 
Guidelines (PROWAG). 
Response: All sidewalk and curb ramps will meet PROWAG guidelines.  

 
4. The applicant should submit a Notice of Intent (NOI) to the DEC and forward the DEC's 

acknowledgement letter to the City upon receipt. 
Response: An NOI will be submitted. 

 
5. The applicant should submit cutsheets on the proposed water quality units, as well as a 

maintenance schedule and an agreement for the upkeep of the water quality unit and 
underground Stormwater detention systems, to the City prior to the issuance of a Building 
Permit. 
Response: The cut sheet for the water quality unit has beadded to sheet C500.  The cut 
sheets for the underground storm water detention system are located in the SWPPP. 
 

6. The applicant should add a note to the plans stating that existing laterals that are to be 
abandoned shall be capped and anchored. 
Response: Utility Note #15 on sheet C110 has been added to indicate laterals to be 
abandoned shall be capped and anchored.  

 
7. The applicant only depicts two proposed snow storage areas on the site. This is insufficient to 

accommodate major snowfalls on a site of this size. The applicant should clarify how now 
removal procedures and snow storage willbe sufficient to keep the entire site clear in the winter 
months.  
Response: Excessive snow which can’t be stored on site in the areas indicated will be 
removed from the site.  
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8. The applicant should add the following details to the plans: 

 
• Sanitary sewer manhole connection detail 
• Storm sewer manhole connection detail 
• City sidewalk replacement detail 
• City asphalt road replacement detail 
• City road with concrete base replacement detail (for Arsenal Street and Stone Street) 

Response: These details were added to the plans.  
 
Please feel free to contact me if you have any questions or concerns regarding the above responses or 
attached materials.     
 
Sincerely, 
Bergmann Associates 
 
 
 
Andrew M. Hart, RLA, ASLA 
Regional Business Segment Manager 
 
 
Cc; Kate Johnson COR 
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CITY OF WATERTOWN 

SITE PLAN APPLICATION 
 

 

 

** Provide responses for all sections. INCOMPLETE APPLICATIONS WILL NOT BE 

PROCESSED.  Failure to submit required information by the submittal deadline will 

result in not making the agenda for the upcoming Planning Board meeting.   

 

PROPERTY LOCATION 

Proposed Project Name: ______________________________________________ 

Tax Parcel Number: _________________________________________________ 

Property Address: ___________________________________________________ 

Existing Zoning Classification: ________________________________________ 

OWNER OF PROPERTY 

 Name: ____________________________________________________________ 

 Address: __________________________________________________________ 

     __________________________________________________________ 

 Telephone Number: _________________________________________________ 

 Fax Number: ______________________________________________________ 

APPLICANT 

 Name: ____________________________________________________________ 

 Address: __________________________________________________________ 

     __________________________________________________________ 

 Telephone Number: _________________________________________________ 

 Fax Number: ______________________________________________________ 

 Email Address: _____________________________________________________ 

ENGINEER/ARCHITECT/SURVEYOR 

Name: ____________________________________________________________ 

 Address: __________________________________________________________ 

     __________________________________________________________ 

 Telephone Number: _________________________________________________ 

 Fax Number: ______________________________________________________ 

 Email Address: _____________________________________________________ 
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OPTIONAL MATERIALS: 

 
    PROVIDE AN ELECTRONIC (.DWG) COPY OF THE SITE PLAN WITH     

 AS-BUILT REVISIONS.  This will assist the City in keeping our GIS 

 mapping up-to-date. 

REQUIRED MATERIALS: 

** The following drawings with the listed information ARE REQUIRED, NOT 

OPTIONAL.  If the required information is not included and/or addressed, the 

Site Plan Application will not be processed.   

 

         COMPLETED ENVIRONMENTAL ASSESSMENT FORM (Contact us if 

you need help choosing between the Short EAF and the Full EAF).  The 

Complete EAF is available online at: http://www.dec.ny.gov/permits/6191.html 
 

  ELECTRONIC COPY OF ENTIRE SUBMISSION (PDF) A single, combined 

PDF of the entire application, including cover letter, plans, reports, and all 

submitted material. 

 

  BOUNDARY and TOPOGRAPHIC SURVEY  

(Depict existing features as of the date of the Site Plan Application.  This Survey 

and Map must be performed and created by a Professional Land Surveyor 

licensed and currently registered to practice in the State of New York.  This 

Survey and Map must be stamped and signed with an original seal and signature 

on at least one copy, the rest may be copies thereof. 

 

  All elevations are National Geodetic Vertical Datum of 1929 (NGVD29). 

 

  1’ contours are shown and labeled with appropriate spot elevations. 

 

  All existing features on and within 50 feet of the subject property are shown 

and labeled. 

  

  All existing utilities on and within 50 feet of the subject property are shown 

and labeled. 

 

  All existing easements and/or right-of-ways are shown and labeled. 

 

  Existing property lines (bearings and distances), margins, acreage, zoning, 

existing land use, reputed owner, adjacent reputed owners and tax parcel 

numbers are shown and labeled. 

 

  The north arrow and graphic scale are shown. 

 

 

 

 

 

http://www.dec.ny.gov/permits/6191.html
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 DEMOLITION PLAN (If Applicable) 

 

 All existing features on and within 50 feet of the subject property are shown 

and labeled. 

 

 All items to be removed are labeled in darker text. 

 

 SITE PLAN       
 

 Include a reference to the coordinate system used(NYS NAD83-CF preferred). 

 

 All proposed above ground features are depicted and clearly labeled. 

  

 All proposed features are clearly labeled “proposed”. 

 

 All proposed easements and right-of-ways are shown and labeled. 

  

 Land use, zoning, and tax parcel number are shown. 

 

 The Plan is adequately dimensioned including radii. 

 

 The line work and text for all proposed features is shown darker than existing 

features. 

 

 All vehicular and pedestrian traffic circulation is shown including a delivery or 

refuse vehicle entering and exiting the property. 

 

 Proposed parking and loading spaces including ADA accessible spaces are 

shown and labeled.   

 

 Sidewalks within the City Right-of-Way meet Public-Right-of-Way 

(PROWAG) standards.   

 

 Refuse Enclosure Area (Dumpster), if applicable, is shown. Section 161-19.1 

of the Zoning Ordinance states, “No refuse vehicle or refuse container shall be 

parked or placed within 15 feet of a party line without the written consent of 

the adjoining owner, if the owner occupies any part of the adjoining property”. 

 

 Proposed snow storage areas are shown on the plans. 

 

 The north arrow and graphic scale are shown. 

 

 GRADING PLAN     
 

 All proposed below ground features including elevations and inverts are shown 

and labeled. 

 

 All proposed above ground features are shown and labeled. 

dkowalik
Typewritten Text

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X

dkowalik
Typewritten Text
X



 

4 OF 7  Date 12-1-2015 

 

 The line work and text for all proposed features is shown darker than existing 

features. 

 

 All proposed easements and right-of-ways are shown and labeled. 

  

 1’ existing contours are shown dashed and labeled with appropriate spot 

elevations. 

 

 1’ proposed contours are shown and labeled with appropriate spot elevations. 

 

 All elevations are North American Vertical Datum of 1988 (NAVD88). 

 

 Sediment and Erosion control are shown and labeled on the grading plan 

unless separate drawings have been provided as part of a Stormwater 

Pollution Prevention Plan (SWPPP).  

 

 UTILITY PLAN     
 

 All proposed above and below ground features are shown and labeled. 

 

 All existing above and below ground utilities including sanitary, storm water, 

water, electric, gas, telephone, cable, fiber optic, etc. are shown and labeled.  

 

 All proposed easements and right-of-ways are shown and labeled. 

  

 The Plan is adequately dimensioned including radii. 

 

 The line work and text for all proposed features is shown darker than existing 

features. 

 

 The following note has been added to the drawings stating, “All water main 

and service work must be coordinated with the City of Watertown Water 

Department.  The Water Department requirements supersede all other plans 

and specifications provided.” 

 

 LANDSCAPING PLAN  

   

 All proposed above ground features are shown and labeled. 

 

 All proposed trees, shrubs, and other plantings are shown and labeled. 

 

 All proposed landscaping and text are shown darker than existing features. 

 

 All proposed landscaping is clearly depicted, labeled and keyed to a plant 

schedule that includes the scientific name, common name, size, quantity, etc. 
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 For additional landscaping requirements where nonresidential districts and 

land uses abut land in any residential district, please refer to Section 310-59, 

Landscaping of the City’s Zoning Ordinance. 

 

 Site Plan complies with and meets acceptable guidelines set forth in 

Appendix A - Landscaping and Buffer Zone Guidelines (August 7, 2007). 
 

 PHOTOMETRIC PLAN (If Applicable)  

 

 All proposed above ground features are shown. 

 

 Photometric spot elevations or labeled photometric contours of the property 

are clearly depicted.  Light spillage across all property lines shall not exceed 

0.5 foot-candles. 

 

 CONSTRUCTION DETAILS and NOTES  
 

 All details and notes necessary to adequately complete the project including, 

but not limited to, landscaping, curbing, catch basins, manholes, water line, 

pavement, sidewalks, trench, lighting, trash enclosure, etc. are provided. 

 

 Maintenance and protection and traffic plans and notes for all required work 

within City streets including driveways, water laterals, sanitary laterals, storm 

connections, etc. are provided. 

 

 The following note must be added to the drawings stating: 

“All work to be performed within the City of Watertown margin will require 

sign-off from a Professional Engineer, licensed and currently registered to 

practice in the State of New York, that the work was built according to the 

approved site plan and applicable City of Watertown standards.  Compaction 

testing will be required for all work to be performed within the City of 

Watertown margin and must be submitted to the City of Watertown Codes 

Department.”  

 

 PRELIMINARY ARCHITECTUAL PLANS (If Applicable) 

 

 Floor plan drawings, including finished floor elevations, for all buildings to    

be constructed are provided. 

 

 Exterior elevations including exterior materials and colors for all buildings to 

be constructed are provided. 

 

 Roof outline depicting shape, slope and direction is provided. 

 

 ENGINEERING REPORT 
 

** The engineering report at a minimum includes the following: 
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 Project location 

 

 Project description 

 

 Existing and proposed sanitary sewer flows and summary 

 

 Water flows and pressure  

 

 Storm Water Pre and Post Construction calculations and 

summary 

 

 Traffic impacts 

 

 Lighting summary 

 

 Landscaping summary 

 

 GENERAL INFORMATION 
 

 ALL ITEMS ARE STAMPED AND SIGNED WITH AN ORIGINAL 

SIGNATURE BY A PROFESSIONAL ENGINEER, ARCHITECT, 

LANDSCAPE ARCHITECT, OR SURVEYOR LICENSED AND 

CURRENTLY REGISTERED TO PRACTICE IN THE STATE OF NEW 

YORK. 

 

 If required, a copy of the Stormwater Pollution Prevention Plan (SWPPP) 

submitted to the NYSDEC will also be sent to the City of Watertown 

Engineering Department.   

 

 ** If required, a copy of all submittals sent to the New York State Department 

of Environmental Conservation (NYSDEC) for the sanitary sewer extension 

permit will also be sent to the City of Watertown Engineering Department. 

 

 ** If required, a copy of all submittals sent to the New York State Department 

of Health (NYSDOH) will also be sent to the City of Watertown Engineering 

Department. 

 

 ** When NYSDEC or NYSDOH permitting is required, the property 

 owner/applicant shall retain a licensed Professional Engineer to perform 

 inspections of the proposed utility work and to certify the completed works were 

 constructed in substantial conformance with the approved plans and 

 specifications. 

 

 Signage will not be approved as part of this submission.  It requires a sign 

permit from the City Code Enforcement Bureau.  See Section 310-52.2 of the 

Zoning Ordinance. 

 

 Plans have been collated and properly folded. 
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 If an applicant proposes a site plan with multiple buildings and any of those      

     buildings front on a private drive, the City Council will name the private drive     

     by resolution and the building(s) will be given an address number on that  

     private drive by City staff.  The applicant may propose a name for the   

     private drive for the City Council’s consideration. 

 

     Proposed Street Name: ____________________________________________ 

 
 For non-residential uses, the proposed Hours of Operation shall be indicated. 

 

 Signature Authorization form or letter signed by the owner is submitted allowing the 

applicant to apply on behalf of the owner if the applicant is not the property owner.  

 

 Explanation for any item not checked in the Site Plan Checklist. 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

_______________________________________________________________ 
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



 
 

















Dig  Safely.
New York
800-962-7962

Dig With Care
Respect the Marks
Confirm Utility Response
Wait The Required Time
Call Before You Dig

digsafelynewyorkwww. .org








































































































  

  
  
  

  
  

  

  
  

  

  

  
  
  

  

  












 
 



 



 













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
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





























































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



 
 



 



 














REVISIONS
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Luminaire Schedule
Symbol

Calculation Summary
Label
Entire Site

LA-V
MH: 28

LB-V
MH: 15

LB-V
MH: 15

LB-V
MH: 15

LE-VW
MH: 28

LE-VW
MH: 28

LA-V
MH: 28

Luminaire Schedule
Symbol Label Qty Arrangement LLD LDD BF LLF Lum. Watts Arr. Watts Total Watts Lum. Lumens Description

LA-IIISL 1 SINGLE 0.920 0.950 1.000 0.874 213 213 213 20701 GLEON-AE-04-LED-E1-SL3
LA-IVSLHS 2 SINGLE 0.920 0.950 1.000 0.874 213 213 426 16800 GLEON-AE-04-LED-E1-SL4-HSS
LA-IVSLHS-2-180 1 BACK-BACK 0.920 0.950 1.000 0.874 213 426 426 16800 GLEON-AE-04-LED-E1-SL4-HSS
LA-V 2 SINGLE 0.920 0.950 1.000 0.874 213 213 426 21803 GLEON-AE-04-LED-E1-5WQ
LB-IV 1 SINGLE 0.920 0.950 1.000 0.874 99 99 99 8740 ARB-B3-LED-D1-T4
LB-V 5 SINGLE 0.920 0.950 1.000 0.874 86 86 430 8511 ARB-B3-LED-D1-T5
LD-V 2 SINGLE 0.920 0.950 1.000 0.874 21 21 42 2311 ARB-B1-LED-D1-T5
LE-VW 2 SINGLE 0.920 0.950 1.000 0.874 107 107 214 11059 GLEON-AE-02-LED-E1-5WQ

Calculation Summary
Label CalcType Units Avg Max Min Avg/Min Max/Min
Entire Site Illuminance Fc 0.34 5.6 0.0 N.A. N.A.
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




























 
 



 



 














REVISIONS

NO. DATE DESCRIPTION REV. CK'D





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



 
 



 



 














REVISIONS

NO. DATE DESCRIPTION REV. CK'D





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THIS PRODUCT MAY BE PROTECTED BY THE FOLLOWING

U.S. PATENT:  5,759,415; RELATED FOREIGN PATENTS.

STRUCTURE ID

WATER QUALITY FLOW RATE (CFS)

PEAK FLOW RATE (CFS)

RETURN PERIOD OF PEAK FLOW (YRS)

PIPE DATA: I.E. MATERIAL DIAMETER

INLET PIPE 1

INLET PIPE 2

OUTLET PIPE

SITE SPECIFIC

DATA REQUIREMENTS

WIDTH HEIGHTANTI-FLOTATION BALLAST

NOTES/SPECIAL REQUIREMENTS:

RIM ELEVATION

* PER ENGINEER OF RECORD

N/AN/A

483.20

24"HDPE473.88±

N/AN/AN/A

24"HDPE473.88±

100

8.96

4.91

V9000

800-338-1122         513-645-7000         513-645-7993 FAX

GENERAL NOTES

1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

2. DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS.  ACTUAL DIMENSIONS MAY VARY.

3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR

CONTECH REPRESENTATIVE.  www.contechES.com

4. VORTECHS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION

CONTAINED IN THIS DRAWING.

5. STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET AASHTO M306 LOAD RATING, ASSUMING

GROUNDWATER ELEVATION AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION.  ENGINEER OF RECORD TO

CONFIRM ACTUAL GROUNDWATER ELEVATION.

6. INLET PIPE(S) MUST BE PERPEDICULAR TO THE VAULT AND AT THE CORNER TO INTRODUCE THE FLOW TANGENTIALLY

TO THE SWIRL CHAMBER.  DUAL INLETS NOT TO HAVE OPPOSING TANGENTIAL FLOW DIRECTIONS.

7. OUTLET PIPE(S) MUST BE DOWN STREAM OF THE FLOW CONTROL BAFFLE AND MAY BE LOCATED ON THE SIDE OR END

OF THE VAULT.  THE FLOW CONTROL WALL MAY BE TURNED TO ACCOMODATE OUTLET PIPE KNOCKOUTS  ON THE SIDE

OF THE VAULT.

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS

AND SHALL BE SPECIFIED BY ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE

VORTECHS STRUCTURE (LIFTING CLUTCHES PROVIDED).

C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE.

D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES.  MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.

E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE

INVERT MINIMUM.  IT IS SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.







 
 



 



 














REVISIONS

NO. DATE DESCRIPTION REV. CK'D





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



 
 



 



 









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Section I:  Project Location and Description 
 

A. Project Location 
 

The project is located on the city block in Watertown, NY that is bounded on the North by 
Arsenal Street, the east by Sherman Street, the south by Stone Street, and the West by 
South Massey Street. A location map has been included on the cover of this report. 

B. Project Description 
 

The proposed re-development project is a multi-use project and will include construction of 
three multi-family residential buildings, a community center, and two office buildings as well 
as associated utilities, parking, lighting and landscaping.  The applicant has also been 
working closely with the St. Patrick’s Society to include improvements to their parcel as part 
of the overall project which would not only enhance the church lot but also reconfigure their 
1.791 acre parcel to augment the entire project.   
 
Three multi-family residential buildings, located along Stone and South Massey Streets, are 
each three stories in height with 36 units at 36,402 square feet.  This provides a total of 108 
units and 109,206 square feet.  The 5,588 square foot community center building is a single 
story structure and will house the support programs for the three multi-family buildings.  
These programs includes; a fitness center, locker rooms, multi-purpose room, party room, 
and the leasing office.   
 
The two office buildings, located along Arsenal Street, are two story structures with 18,000 
square feet each for a total of 36,000 of office space. 
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Section II:  Sanitary Sewer System 
 

A. Existing Conditions 
 

The City Sewer Department maintains sanitary service along the each of the streets that 
surround the site. The existing system is presumed to have ample capacity to accept flows 
for the proposed improvements based the previous use as a hospital/ nursing home. From 
the available historic data (bed count) and the NYS DEC Design Standards, the following 
was used to determine the prior flows to the pubic sanitary sewer.  

 
Existing Average Daily Flows 

 
Description 

Number 
of Units 

Loading Rate 
(gpd/ unit ) 

Total Flow 
(gpd) 

Hospital Beds 224 175 39,200 

Residence Beds 132 150 19,800 

Total   59,000 

 

B. Proposed Conditions   
 

The proposed sanitary sewer system consists of a new of 6-inch diameter sewer main 4-
foot diameter precast concrete manholes that will connect to the existing sewers on Arsenal 
and Sherman Streets.  The proposed sanitary sewer will be constructed at a minimum 
slope of 1.0%.  The following is a summary of the estimated average flows contributing to 
the connection points.   
 

Anticipated Average Daily Flows      

 
Description 

Number of Units 
Loading Rate 

(gpd/ unit ) 
Total Flow 

(gpd) 

(3) Multifamily Units 108 (Bedrooms) 110 11,880 

Community Bldg. 5000 (SF) *0.20 1,000 

(2) Office Bldg. 200 (employees) 15 3000 

Total   15,880 
 * Assumed Flow rate  
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Section III: Water Distribution System 

A.  Description of Water System 
 

The site has access to water from each adjacent street. There is an existing 12-inch 
diameter water main located beneath South Massey St., Sherman St. and Arsenal St.   
There is a 6-inch diameter water main beneath Stone St.  Available pressures and flows 
will be determined from hydrant flow test data taken on the adjacent hydrants and provided 
by the City. 
 
The proposed buildings will connect to the existing water main located in the street that 
fronts each building.  Combined fire and domestic services will be metered, and backflow 
protection will be provided inside each building. The existing system is assumed to have 
adequate pressure and volume to supply the proposed improvements based on the existing 
hospital use. 

Section IV:  Stormwater System 
 

A.  Project Description 
 

Stormwater practices within the development area will consist of a network of pipes, inlets, 
manholes, Stormwater Quality treatment filters, and an underground infiltration basin. The 
proposed storm sewer system will be privately owned and maintained. Storm water from 
the developed area will discharge to either the Sherman Street system or the Arsenal 
Street system after treatment. The proposed underground detention basin will also collect 
the discharge from the water quality filter structure onsite and a majority of the site (4.418 
Ac of 7.512 total) to provide the required quantity control.   
 
The proposed design and mitigation measures are intended to address the water quality 
and quantity requirements of the New York State Department of Environmental 
Conservation.  Refer to the Stormwater Management Report for more details and 
calculations (see Appendix A).  
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B.  Soil Classification 
 

According to the Natural Resources Conservation Service website (NRCS), there is one (1) 
mapped soil unit identified on the project property (see Appendix A).  Urban Land is the 
dominant soil type and is located on approximately 99.9 percent of the project area.  This 
soil type slopes at approximately 0 to 5 percent.  These soils having a slow infiltration rate 
when thoroughly wet. These consist chiefly of soils having a layer that impedes the 
downward movement of water or soils of moderately fine texture or fine texture. These soils 
have a slow rate of water transmission.  The complete list of soils found on the project site 
is identified in the table below (see Appendix E for soils map). 
 

Table I- Jefferson County Soils Summary 
 

Symbol Soil Name Hydrologic 
Soil Group 

Ur Urban Land - 

 

C.  Hydrology 
 
Methodology 
 
Stormwater runoff rates discharged from the site under the existing conditions provide the 
basis on which to compare the impacts of the proposed site improvements.  Analysis points 
are established where runoff exits the site to provide a fixed location at which existing and 
proposed stormwater quantities can be compared.  The areas draining to each analysis 
point are delineated using topographic survey maps, grading plans and utility plans.  
HydroCAD 10.00-12 by HydroCAD Software Solutions, LLC was used to model the existing 
and proposed conditions. This program simulates the USDA Soil Conservations Service’s 
TR-20 hydrologic model to analyze discharges from drainage areas and retention basins.   
 
The parameters required to calculate stormwater runoff are area, curve number, and time 
of concentration.  Each drainage area is evaluated using the guidelines described in USDA 
Soil Conservation Service’s TR-55 to determine the curve number and time of 
concentration.   
 
The runoff curve number (CN) is based on a weighted average of ground cover and soil 
type.  The underlying soil types are described in county soil maps.  Site and grading plans 
and survey maps outline existing and proposed ground cover.  CN values for specific 
locations are determined from the tables presented in TR-55. 
 
Time of concentration (Tc) represents the amount of time it takes for runoff to travel from 
the hydraulically most distant point of the watershed to the point of analysis.  Surface 
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roughness, slope, channel shape and flow patterns are the factors that affect the time of 
concentration.  Stormwater runoff flows through the drainage area as sheet flow, shallow 
concentrated flow, open channel flow, or concentrated flow (such as in storm sewers).  For 
this report sheet flow will become shallow concentrated flow after a maximum of 150 feet 
for the existing condition and 100 feet for the proposed condition.  The sum of the travel 
times over the various surfaces within the assumed flow path for a specific drainage area 
determines that area’s time of concentration.  The figures and formulas in TR-55 are 
employed to compute travel times for sheet flow and shallow concentrated flow.  Manning’s 
equation is used to determine flow velocities through pipes.  
 
The stage-storage-discharge relationship for the proposed detention area is determined 
from topographical data and outlet structure characteristics.  Discharge rates and storage 
volumes at various elevations (stage) are represented by this relationship.  The 
underground storage capacity is calculated by determined by the known volumes of the 
Stormtech chambers at specified elevations.  
 
 
Existing Conditions 
 
The existing drainage area comprises a total of 7.512 acres. The parcel to be re-developed 
consists of a large hospital complex (formerly Mercy Hospital), small grass areas 
surrounding the hospital complex, and two parking lots on the northwest corner of the site.   
 
The overall drainage area was divided into four sub areas for analysis purposes, labeled 
DR-1 through DR-4 as shown on DR-PRE, the Existing Conditions Drainage Map in 
Appendix A.   
 
Drainage Area DR-1, consisting of 2.441 acres, includes the two parking lots on the north 
side of the site, as well as St. Patrick’s church.  This area consists of mostly impervious 
parking area and building, with some associated yard areas. This area drains to the north 
via sheet and concentrated flow to the Arsenal Street storm system (POI#1). 
 
Drainage Area DR-2, consisting of 1.495 acres, includes the northeast corner of the 
hospital complex and surrounding parking and lawn areas. This area consists of mostly 
impervious building area and parking, with some associated yard areas. This area drains to 
the east via sheet flow and storm laterals to the Sherman Street storm system (POI #2). 
 
Drainage Area DR-3, consisting of 1.014 acres, includes the southeast corner of the 
hospital complex and surrounding areas. This area consists of mostly impervious building 
area and parking, with some associated yard areas. This area drains to the south via sheet 
flow and storm laterals to the Stone Street storm system (POI #3). 
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Drainage Area DR-4, consisting of 2.562 acres, includes the south/west side of the hospital 
complex and surrounding areas. This area consists of mostly impervious building area and 
parking, with some associated yard areas. This area drains to the west via sheet flow and 
storm lateral to the South Massey Street storm system (POI #4). 
 
Table II summarizes the hydrologic characteristics of the drainage areas described above.  
See Appendix A for computations for the existing drainage conditions. 
 

Table II 
Existing Conditions Summary 

 
Drainage 

Area 
Description Size (ac) Composite Cn Tc (min) 

Area DR-1 

Includes the two parking lots on the north side 
of the site, as well as St. Patrick’s church.  This 
area consists of mostly impervious parking area 
and building, with some associated yard areas. 

2.441 93 
6.0 

minimum 

Area DR-2 

Includes the northeast corner of the hospital 
complex and surrounding parking and lawn 
areas. This area consists of mostly impervious 
building area and parking, with some associated 
yard areas. 

1.495 95 
10.0 

assumed 

Area DR-3 

Includes the southeast corner of the hospital 
complex and surrounding areas. This area 
consists of mostly impervious building area and 
parking, with some associated yard areas. 

1.014 93 
10.0 

assumed 

Area DR-4 

Includes the south/west side of the hospital 
complex and surrounding areas. This area 
consists of mostly impervious building area and 
parking, with some associated yard areas. 

2.562 90 
10.0 

assumed 

 
 
 
Proposed Conditions 
 
The Proposed drainage area comprises a total of 37.261 acres. Proposed impervious area 
will drain via storm sewer and sheet flow to the proposed Underground Basin. 
 
The overall drainage area was divided into four sub areas for analysis purposes, labeled 
DR-1, DR-2, DR-4, as shown on DR-POST, the Proposed Conditions Drainage Map in 
Appendix A.   
 
Drainage Area DR-1, consisting of 2.366 acres, includes the two office buildings on the 
north side of the site, St. Patrick’s Church, and the associated parking areas in between.  
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This area consists of mostly impervious parking area and building, with some associated 
landscaped islands. This area drains to the north via sheet and new storm system to the 
Arsenal Street storm system (POI#1). 
 
Drainage Area DR-2, consisting of 4.418 acres, includes the three residential buildings, the 
Community Center, and the parking areas south of St. Patrick’s Church. This area consists 
of mostly impervious building area and parking, with some associated landscaped islands 
and yard areas. This area drains to the east via sheet flow and new storm system to the 
proposed Underground basin, and then the Sherman Street storm system (POI #2). 
 
Drainage Area DR-3 is not included in proposed analysis. The existing area associated with 
DR-3 will be re-routed away from POI-3 into the proposed storm system and Underground 
Basin that treats most of the site, and then enters the Sherman Street system (POI #2). 
 
Drainage Area DR-4, consisting of 0.727 acres, includes lawn areas south and west of the 
proposed residential buildings. This area consists of mostly pervious lawn areas and some 
sidewalks. This area drains to the west/south via sheet flow and existing storm system to 
the South Massey Street storm system (POI #4). 
 
Table III summarizes the hydrologic characteristics of the drainage areas described above.  
See Appendix A for computations for the existing drainage conditions. 
 

Table III 
Proposed Conditions Summary 

 
 

Drainage 
Area 

Description Size (ac) Composite Cn Tc (min) 

Area DR-1 

Includes the two office buildings on the north 
side of the site, St. Patrick’s Church, and the 
associated parking areas in between.  This area 
consists of mostly impervious parking area and 
building, with some associated landscaped 
islands 

2.441 94 15 

Area DR-2 

Includes the three residential buildings, the 
Community Center, and the parking areas south 
of St. Patrick’s Church. This area consists of 
mostly impervious building area and parking, 
with some associated landscaped islands and 
yard areas 

1.495 93 8.7 

Area DR-4 

Includes lawn areas south and west of the 
proposed residential buildings. This area 
consists of mostly pervious lawn areas and 
some sidewalks. 

2.562 73 
6.0 

minimum 
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D.  Stormwater Management & SPDES Phase II Requirements 
 
State Pollutant Discharge Elimination System (SPDES) 
 
Since the subject site will have land disturbance of more than 1-acre a State Pollutant 
Discharge Elimination System (SPDES) permit will be completed as part of the project.  A 
Storm Water Pollution Prevention Plan (SWPPP) will be developed in accordance with the 
EPA Phase II regulations. The SWPPP will be modeled on the New York State DEC 
Guidelines and will meet the following criteria as the principle objectives contained in an 
approved SWPPP. 
 
1) Reduction or elimination of erosion and sediment loading to water-bodies during 

construction activities. 
2) Control the impact of storm water runoff on the water quality of the receiving waters. 
3) Control the increase volume and peak runoff rate of runoff during and after 

construction. 
4) Maintenance of storm water controls during and after completion of construction. 
 
The aforementioned objectives will be accomplish by incorporating the several of the 
design criteria outlined within the Technical Guidelines provided by New York State 
Department of Environmental Conservation, Stormwater Management Design Manual and 
summarized below. 
 

A. WATER QUALITY VOLUME 
 
The New York State Department of Environmental Conservation, Stormwater Management 
Design Manual was used to determine the water quality criteria.   Specifically the unified 
storm water sizing criteria was followed for water quality to meet the State of New York 
pollutant goals. The water quantity volume is intended to improve water quality by capturing 
and treating 90% of the average annual storm water runoff volume. As detailed in section 
9.2 of the Design Manual, 75% of the WQv will be treated by alternative practices – for the 
areas with increased or similar amounts of impervious area. The net increase in impervious 
area for this site is 0.271 Ac. We have proposed a proprietary filter unit to treat this 
increase in impervious area (see Jellyfish filter specifications in Appendix A). Online 
Vortechs units have been proposed for DR-1 and DR-2, in order to provide water quality 
filtration.   
 
 
Storm water quality calculations are provided within the Appendix A and are summarized in 
the Table below. 
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Water Quality Flows for Alternate Practices 
Drainage 

Area 
Practice 

WQ Peak Discharge (cfs) - 
required 

Max. Treatment Flow (cfs) 

DR-1 
Vortechs 

7000 
1.77 2.50 

DR-2 
Vortechs 

7000 
3.84 4.50 

DR-2 
WQv Filter 
(Jellyfish) 

0.30 0.45 

 
  

B. CHANNEL PROTECTION VOLUME 
 
The New York State Department of Environmental Conservation, Stormwater Management 
Design Manual was used to determine the water quantity criteria. As required by section 
9.2, “if the hydrology and hydraulic analysis for the project site shows that the post-
construction 1-year 24 hour discharge rate and velocity are less than or equal to the pre-
construction discharge rate, providing 24 hour detention of the 1-year storm to meet the 
channel protection criteria is not required.” This requirement is satisfied in all of the 
proposed drainage areas, as seen in Table IV. 
 

C. OVERBANK FLOOD  
Overbank Flood protection is provided by controlling the peak discharge from the 10-year 
storm to 10-year predevelopment rates. This requirement is being satisfied as the proposed 
development is reducing the peak discharge from the 10-year storm below pre-
development rates.  Refer to Table IV for details. 
 

D. EXTREME STORM 
 
Extreme Storm protection is provided by controlling the peak discharge from the 100-year 
storm to 100-year predevelopment rates.  This requirement is being satisfied as the 
proposed development is reducing the peak discharge from the 100-year storm below pre-
development rates.  Refer to Table IV for details. 
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Summary of Results 
 
Table IV and Table V depicts the peak discharges from the site for each of the design 
storms for the existing and proposed conditions.  Table V depicts the peak elevation of the 
Underground Detention Basin during the design storm events.   
 
Table IV - Existing and Proposed Peak Discharge for the Type-II Storm Events (cfs) 
 
 

 Drainage 
Area 

DR-1 DR-2 DR-3 DR-4 

 Existing Proposed Existing Proposed Existing Proposed Existing Proposed 

T
y

p
e

 I
I 

S
to

rm
 E

v
e

n
t 1-YR 5.81 4.49 3.46 2.43 2.52 0 4.63 0.42 

2-YR 7.07 5.42 4.14 3.01 3.06 0 5.78 0.66 

5-YR 9.15 6.97 5.27 3.72 3.96 0 7.73 1.10 

10-YR 10.86 8.25 6.20 4.23 4.70 0 9.34 1.51 

25-YR 13.20 9.99 7.47 4.89 5.71 0 11.56 2.11 

50-YR 14.96 11.31 8.42 5.41 6.47 0 13.24 2.58 

100-YR 16.76 12.64 9.96 6.46 7.24 0 14.95 3.06 

 
 
Table V - Peak Underground Basin Elevations 
 

Design Storm Infiltration Basin U 

10 Year 478.53 

100 Year 481.14 

 
 
As depicted in the above tables, the peak discharge from the site for each of the design 
storms will be decreased after this project is constructed and the stormwater management 
plan is implemented. 
 
Conclusion 
 
Based on the calculations attached in the appendices of this report, the proposed 
Stormwater Management Facility will decrease peak discharge rates from the site for all of 
the design storms under proposed conditions. The proposed facility also includes an 
Underground Detention Basin for water quantity storage. Alternative Practices have also 
been included to provide water quality treatment. As a result, this project has provided 
sufficient mitigation to minimize effect to stream systems and properties. 
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Section V: Traffic Impacts 

A.  General 
 

The traffic study “Mercy Heights Trip Generation Letter” – prepared by SRF & Associates – 
can be found in Appendix B. 

Section VI: Lighting Summary 

A.  General Summary 
 

A photometric analysis was performed by Quality Lighting Systems of Liverpool, NY. The 
Site Lighting has been proposed as a mix of Office/Commercial and Residential Lighting, 
with special care taken in transitions between land uses. The average site illuminance is 
shown at 0.36 foot-candles, with a maximum on-site illuminance of 5.4 foot-candles. The 
proposed site lighting fixtures are LED and are a combination of three mounted heights: 12, 
15, and 28 feet. See Drawing C160 (Site Lighting Plan) and Appendix C (Site Lighting 
Specification Sheets) for further detail. 

Section VII: Landscaping Summary 

A.  General Summary 
 

A Landscape Plan was completed for the Mercy Heights project using the guidelines set 
forth in Appendix A – Landscape and Buffer Zone Guidelines adopted by the City of 
Watertown Planning Board, August 7, 2007, including the following items: 
 
- Landscape strips along street rights-of-way and exterior parking lot landscaping was 

provided on all roadways surrounding the site.  These landscape strips are made up of 
shade trees from the Recommended Tree Species list, and a variety of shrub and 
perennial plant materials.   

- Interior parking lot islands contain shade trees where possible and understory plant 
material.  

- All planting beds will be mulched with 3” hardwood mulch. 
- All disturbed areas, not a planting bed, will receive 4” topsoil and will be seeded with a 

lawn seed mix. 
- All existing plant materials around St. Patrick’s Church will be retained where possible. 
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APPENDIX A – Stormwater Calculations 
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Map Unit Legend

Jefferson County, New York (NY045)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

CnB Collamer silt loam, 3 to 8
percent slopes

0.0 0.1%

Ur Urban land 9.8 99.9%

Totals for Area of Interest 9.8 100.0%
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.
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Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer, slope,
stoniness, salinity, degree of erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is divided into soil phases. Most of
the areas shown on the detailed soil maps are phases of soil series. The name of
a soil phase commonly indicates a feature that affects use or management. For
example, Alpha silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations, capabilities,
and potentials for many uses. Also, the narratives that accompany the soil reports
define some of the properties included in the map unit descriptions.

Report—Map Unit Description

Jefferson County, New York

CnB—Collamer silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9smx
Mean annual precipitation: 33 to 50 inches
Mean annual air temperature: 45 to 46 degrees F
Frost-free period: 110 to 170 days
Farmland classification: All areas are prime farmland
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Map Unit Composition
Collamer and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the

mapunit.

Description of Collamer

Setting
Landform: Lake plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Silty and clayey glaciolacustrine deposits

Typical profile
H1 - 0 to 8 inches: silt loam
H2 - 8 to 18 inches: silt loam
H3 - 18 to 32 inches: silty clay loam
H4 - 32 to 60 inches: stratified silt loam to very fine sand to clay

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat):

Moderately low to moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C/D

Minor Components

Unnamed soils, clayey surface texture and sandy areas
Percent of map unit: 10 percent

Niagara
Percent of map unit: 8 percent

Canandaigua
Percent of map unit: 2 percent
Landform: Depressions

Map Unit Description---Jefferson County, New York
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Ur—Urban land

Map Unit Setting
National map unit symbol: 9srz
Mean annual precipitation: 33 to 50 inches
Mean annual air temperature: 45 to 46 degrees F
Frost-free period: 110 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the

mapunit.

Minor Components

Udorthents, smoothed
Percent of map unit: 10 percent
Landform: Depressions

Data Source Information

Soil Survey Area:  Jefferson County, New York
Survey Area Data:  Version 12, Sep 21, 2015
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NOAA Atlas 14, Volume 10, Version 2
Location name: Watertown, New York, US*

Latitude: 43.9761°, Longitude: -75.8753°
Elevation: 476 ft*
* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.317
(0.260-0.385)

0.378
(0.310-0.459)

0.477
(0.390-0.582)

0.560
(0.455-0.685)

0.674
(0.526-0.848)

0.762
(0.580-0.972)

0.850
(0.625-1.11)

0.967
(0.665-1.27)

1.12
(0.737-1.51)

1.24
(0.792-1.69)

10-min 0.449
(0.369-0.545)

0.535
(0.439-0.651)

0.676
(0.553-0.824)

0.794
(0.644-0.970)

0.955
(0.746-1.20)

1.08
(0.822-1.38)

1.20
(0.886-1.58)

1.37
(0.942-1.80)

1.59
(1.05-2.14)

1.76
(1.12-2.39)

15-min 0.528
(0.434-0.642)

0.630
(0.517-0.765)

0.796
(0.650-0.969)

0.934
(0.758-1.14)

1.12
(0.877-1.41)

1.27
(0.967-1.62)

1.42
(1.04-1.86)

1.61
(1.11-2.12)

1.87
(1.23-2.51)

2.07
(1.32-2.81)

30-min 0.686
(0.564-0.834)

0.817
(0.671-0.994)

1.03
(0.843-1.26)

1.21
(0.982-1.48)

1.46
(1.14-1.83)

1.65
(1.25-2.10)

1.83
(1.35-2.40)

2.09
(1.44-2.75)

2.43
(1.59-3.26)

2.68
(1.71-3.65)

60-min 0.844
(0.694-1.03)

1.01
(0.825-1.22)

1.27
(1.04-1.55)

1.49
(1.21-1.82)

1.79
(1.40-2.25)

2.02
(1.54-2.58)

2.25
(1.66-2.95)

2.57
(1.77-3.38)

2.98
(1.96-4.01)

3.30
(2.11-4.49)

2-hr 1.07
(0.884-1.29)

1.28
(1.06-1.55)

1.63
(1.34-1.97)

1.91
(1.56-2.32)

2.31
(1.82-2.89)

2.61
(2.01-3.32)

2.92
(2.18-3.82)

3.36
(2.34-4.39)

3.95
(2.62-5.27)

4.40
(2.84-5.93)

3-hr 1.22
(1.01-1.47)

1.46
(1.21-1.76)

1.86
(1.53-2.24)

2.18
(1.79-2.64)

2.64
(2.09-3.29)

2.98
(2.31-3.79)

3.33
(2.51-4.35)

3.85
(2.69-5.01)

4.53
(3.03-6.02)

5.05
(3.29-6.79)

6-hr 1.50
(1.25-1.79)

1.79
(1.49-2.14)

2.26
(1.88-2.71)

2.66
(2.19-3.19)

3.20
(2.55-3.96)

3.62
(2.82-4.55)

4.04
(3.06-5.22)

4.64
(3.28-5.98)

5.43
(3.68-7.15)

6.03
(3.98-8.04)

12-hr 1.80
(1.51-2.14)

2.13
(1.79-2.53)

2.66
(2.23-3.17)

3.11
(2.58-3.71)

3.72
(2.99-4.56)

4.19
(3.29-5.21)

4.66
(3.55-5.94)

5.27
(3.77-6.75)

6.08
(4.17-7.95)

6.69
(4.47-8.85)

24-hr 2.12
(1.80-2.50)

2.47
(2.09-2.92)

3.05
(2.57-3.60)

3.53
(2.95-4.18)

4.19
(3.38-5.08)

4.69
(3.71-5.76)

5.20
(3.97-6.52)

5.79
(4.20-7.35)

6.56
(4.57-8.51)

7.15
(4.85-9.39)

2-day 2.48
(2.11-2.90)

2.84
(2.42-3.33)

3.44
(2.92-4.04)

3.94
(3.32-4.63)

4.62
(3.76-5.56)

5.15
(4.10-6.26)

5.67
(4.36-7.04)

6.25
(4.59-7.88)

7.02
(4.95-9.04)

7.61
(5.22-9.91)

3-day 2.74
(2.34-3.19)

3.11
(2.66-3.63)

3.71
(3.16-4.34)

4.22
(3.57-4.94)

4.91
(4.02-5.88)

5.44
(4.36-6.59)

5.97
(4.63-7.38)

6.57
(4.85-8.24)

7.35
(5.22-9.41)

7.94
(5.50-10.3)

4-day 2.96
(2.54-3.45)

3.34
(2.86-3.88)

3.95
(3.37-4.60)

4.46
(3.78-5.21)

5.15
(4.24-6.16)

5.69
(4.58-6.88)

6.23
(4.85-7.68)

6.84
(5.08-8.56)

7.65
(5.46-9.76)

8.26
(5.75-10.7)

7-day 3.57
(3.07-4.12)

3.95
(3.41-4.57)

4.59
(3.94-5.32)

5.12
(4.37-5.95)

5.84
(4.84-6.94)

6.40
(5.19-7.70)

6.96
(5.47-8.55)

7.62
(5.72-9.48)

8.50
(6.13-10.8)

9.16
(6.45-11.8)

10-day 4.15
(3.59-4.78)

4.56
(3.95-5.26)

5.24
(4.51-6.05)

5.79
(4.97-6.71)

6.56
(5.45-7.76)

7.15
(5.82-8.56)

7.74
(6.12-9.45)

8.43
(6.36-10.4)

9.34
(6.78-11.8)

10.0
(7.11-12.8)

20-day 5.97
(5.20-6.83)

6.47
(5.63-7.41)

7.29
(6.32-8.36)

7.96
(6.87-9.16)

8.90
(7.44-10.4)

9.61
(7.88-11.4)

10.3
(8.19-12.4)

11.0
(8.42-13.5)

11.9
(8.79-14.9)

12.6
(9.06-16.0)

30-day 7.49
(6.56-8.54)

8.07
(7.06-9.20)

9.02
(7.86-10.3)

9.80
(8.50-11.2)

10.9
(9.14-12.7)

11.7
(9.63-13.8)

12.5
(9.97-14.9)

13.2
(10.2-16.2)

14.1
(10.5-17.6)

14.8
(10.8-18.7)

45-day 9.38
(8.24-10.6)

10.1
(8.82-11.4)

11.2
(9.76-12.7)

12.1
(10.5-13.8)

13.3
(11.3-15.5)

14.3
(11.8-16.7)

15.3
(12.2-18.1)

16.0
(12.4-19.5)

17.0
(12.7-21.1)

17.7
(13.0-22.3)

60-day 10.9
(9.64-12.4)

11.7
(10.3-13.2)

12.9
(11.4-14.7)

14.0
(12.2-15.9)

15.4
(13.0-17.8)

16.5
(13.7-19.2)

17.6
(14.1-20.7)

18.4
(14.3-22.3)

19.4
(14.7-24.0)

20.2
(14.9-25.3)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.394 69 50-75% Grass cover, Fair, HSG B  (EX)
0.263 61 >75% Grass cover, Good, HSG B  (PR)
4.150 98 Paved parking, HSG B  (EX, PR)
4.807 94 TOTAL AREA



Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
4.807 HSG B EX, PR
0.000 HSG C
0.000 HSG D
0.000 Other
4.807 TOTAL AREA



Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.394 0.000 0.000 0.000 0.394 50-75% Grass cover, Fair EX
0.000 0.263 0.000 0.000 0.000 0.263 >75% Grass cover, Good PR
0.000 4.150 0.000 0.000 0.000 4.150 Paved parking EX, PR
0.000 4.807 0.000 0.000 0.000 4.807 TOTAL AREA



Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Pipe Listing (selected nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 PR 0.00 0.00 265.0 0.0089 0.013 12.0 0.0 0.0



Type II 24-hr  1 YR Rainfall=2.12"Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.441 ac   83.86% Impervious   Runoff Depth=1.42"Subcatchment EX: DR-1 PRE
   Tc=6.0 min   CN=93   Runoff=5.81 cfs  0.290 af

Runoff Area=2.366 ac   88.88% Impervious   Runoff Depth=1.51"Subcatchment PR: DR-1 POST
   Flow Length=456'   Tc=15.0 min   CN=94   Runoff=4.49 cfs  0.298 af

Total Runoff Area = 4.807 ac   Runoff Volume = 0.587 af   Average Runoff Depth = 1.47"
13.67% Pervious = 0.657 ac     86.33% Impervious = 4.150 ac



Type II 24-hr  1 YR Rainfall=2.12"Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment EX: DR-1 PRE

Runoff = 5.81 cfs @ 11.97 hrs,  Volume= 0.290 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
2.047 98 Paved parking, HSG B
0.394 69 50-75% Grass cover, Fair, HSG B
2.441 93 Weighted Average
0.394 16.14% Pervious Area
2.047 83.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Calculated Tc=4.9, 6 assumed

Subcatchment EX: DR-1 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

6

5

4

3

2

1

0

Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=2.441 ac
Runoff Volume=0.290 af

Runoff Depth=1.42"
Tc=6.0 min

CN=93

5.81 cfs



Type II 24-hr  1 YR Rainfall=2.12"Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment PR: DR-1 POST

Runoff = 4.49 cfs @ 12.07 hrs,  Volume= 0.298 af,  Depth= 1.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
2.103 98 Paved parking, HSG B
0.263 61 >75% Grass cover, Good, HSG B
2.366 94 Weighted Average
0.263 11.12% Pervious Area
2.103 88.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 30 0.0036 0.04 Sheet Flow,

Grass: Dense   n= 0.240   P2= 2.31"
0.9 70 0.0351 1.36 Sheet Flow,

Smooth surfaces   n= 0.011   P2= 2.31"
0.4 91 0.0285 3.43 Shallow Concentrated Flow,

Paved   Kv= 20.3 fps
1.0 265 0.0089 4.28 3.36 Pipe Channel,

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

15.0 456 Total

Subcatchment PR: DR-1 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

5

4

3

2

1

0

Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=2.366 ac
Runoff Volume=0.298 af

Runoff Depth=1.51"
Flow Length=456'

Tc=15.0 min
CN=94

4.49 cfs



Type II 24-hr  2 YR Rainfall=2.47"Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.441 ac   83.86% Impervious   Runoff Depth=1.75"Subcatchment EX: DR-1 PRE
   Tc=6.0 min   CN=93   Runoff=7.07 cfs  0.356 af

Runoff Area=2.366 ac   88.88% Impervious   Runoff Depth=1.84"Subcatchment PR: DR-1 POST
   Flow Length=456'   Tc=15.0 min   CN=94   Runoff=5.42 cfs  0.363 af

Total Runoff Area = 4.807 ac   Runoff Volume = 0.719 af   Average Runoff Depth = 1.80"
13.67% Pervious = 0.657 ac     86.33% Impervious = 4.150 ac



Type II 24-hr  2 YR Rainfall=2.47"Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment EX: DR-1 PRE

Runoff = 7.07 cfs @ 11.97 hrs,  Volume= 0.356 af,  Depth= 1.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YR Rainfall=2.47"

Area (ac) CN Description
2.047 98 Paved parking, HSG B
0.394 69 50-75% Grass cover, Fair, HSG B
2.441 93 Weighted Average
0.394 16.14% Pervious Area
2.047 83.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Calculated Tc=4.9, 6 assumed

Subcatchment EX: DR-1 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

7

6

5

4

3

2

1

0

Type II 24-hr
2 YR Rainfall=2.47"

Runoff Area=2.441 ac
Runoff Volume=0.356 af

Runoff Depth=1.75"
Tc=6.0 min

CN=93

7.07 cfs



Type II 24-hr  2 YR Rainfall=2.47"Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment PR: DR-1 POST

Runoff = 5.42 cfs @ 12.06 hrs,  Volume= 0.363 af,  Depth= 1.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YR Rainfall=2.47"

Area (ac) CN Description
2.103 98 Paved parking, HSG B
0.263 61 >75% Grass cover, Good, HSG B
2.366 94 Weighted Average
0.263 11.12% Pervious Area
2.103 88.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 30 0.0036 0.04 Sheet Flow,

Grass: Dense   n= 0.240   P2= 2.31"
0.9 70 0.0351 1.36 Sheet Flow,

Smooth surfaces   n= 0.011   P2= 2.31"
0.4 91 0.0285 3.43 Shallow Concentrated Flow,

Paved   Kv= 20.3 fps
1.0 265 0.0089 4.28 3.36 Pipe Channel,

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

15.0 456 Total

Subcatchment PR: DR-1 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

6

5

4

3

2

1

0

Type II 24-hr
2 YR Rainfall=2.47"

Runoff Area=2.366 ac
Runoff Volume=0.363 af

Runoff Depth=1.84"
Flow Length=456'

Tc=15.0 min
CN=94

5.42 cfs



Type II 24-hr  5 YR Rainfall=3.05"Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.441 ac   83.86% Impervious   Runoff Depth=2.30"Subcatchment EX: DR-1 PRE
   Tc=6.0 min   CN=93   Runoff=9.15 cfs  0.468 af

Runoff Area=2.366 ac   88.88% Impervious   Runoff Depth=2.40"Subcatchment PR: DR-1 POST
   Flow Length=456'   Tc=15.0 min   CN=94   Runoff=6.97 cfs  0.473 af

Total Runoff Area = 4.807 ac   Runoff Volume = 0.941 af   Average Runoff Depth = 2.35"
13.67% Pervious = 0.657 ac     86.33% Impervious = 4.150 ac



Type II 24-hr  5 YR Rainfall=3.05"Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment EX: DR-1 PRE

Runoff = 9.15 cfs @ 11.96 hrs,  Volume= 0.468 af,  Depth= 2.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YR Rainfall=3.05"

Area (ac) CN Description
2.047 98 Paved parking, HSG B
0.394 69 50-75% Grass cover, Fair, HSG B
2.441 93 Weighted Average
0.394 16.14% Pervious Area
2.047 83.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Calculated Tc=4.9, 6 assumed

Subcatchment EX: DR-1 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr
5 YR Rainfall=3.05"

Runoff Area=2.441 ac
Runoff Volume=0.468 af

Runoff Depth=2.30"
Tc=6.0 min

CN=93

9.15 cfs



Type II 24-hr  5 YR Rainfall=3.05"Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment PR: DR-1 POST

Runoff = 6.97 cfs @ 12.06 hrs,  Volume= 0.473 af,  Depth= 2.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YR Rainfall=3.05"

Area (ac) CN Description
2.103 98 Paved parking, HSG B
0.263 61 >75% Grass cover, Good, HSG B
2.366 94 Weighted Average
0.263 11.12% Pervious Area
2.103 88.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 30 0.0036 0.04 Sheet Flow,

Grass: Dense   n= 0.240   P2= 2.31"
0.9 70 0.0351 1.36 Sheet Flow,

Smooth surfaces   n= 0.011   P2= 2.31"
0.4 91 0.0285 3.43 Shallow Concentrated Flow,

Paved   Kv= 20.3 fps
1.0 265 0.0089 4.28 3.36 Pipe Channel,

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

15.0 456 Total

Subcatchment PR: DR-1 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

7

6

5

4

3

2

1

0

Type II 24-hr
5 YR Rainfall=3.05"

Runoff Area=2.366 ac
Runoff Volume=0.473 af

Runoff Depth=2.40"
Flow Length=456'

Tc=15.0 min
CN=94

6.97 cfs
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.441 ac   83.86% Impervious   Runoff Depth=2.76"Subcatchment EX: DR-1 PRE
   Tc=6.0 min   CN=93   Runoff=10.86 cfs  0.562 af

Runoff Area=2.366 ac   88.88% Impervious   Runoff Depth=2.86"Subcatchment PR: DR-1 POST
   Flow Length=456'   Tc=15.0 min   CN=94   Runoff=8.25 cfs  0.565 af

Total Runoff Area = 4.807 ac   Runoff Volume = 1.127 af   Average Runoff Depth = 2.81"
13.67% Pervious = 0.657 ac     86.33% Impervious = 4.150 ac



Type II 24-hr  10 YR Rainfall=3.53"Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment EX: DR-1 PRE

Runoff = 10.86 cfs @ 11.96 hrs,  Volume= 0.562 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
2.047 98 Paved parking, HSG B
0.394 69 50-75% Grass cover, Fair, HSG B
2.441 93 Weighted Average
0.394 16.14% Pervious Area
2.047 83.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Calculated Tc=4.9, 6 assumed

Subcatchment EX: DR-1 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=2.441 ac
Runoff Volume=0.562 af

Runoff Depth=2.76"
Tc=6.0 min

CN=93

10.86 cfs



Type II 24-hr  10 YR Rainfall=3.53"Pre&Post-DR1
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment PR: DR-1 POST

Runoff = 8.25 cfs @ 12.06 hrs,  Volume= 0.565 af,  Depth= 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
2.103 98 Paved parking, HSG B
0.263 61 >75% Grass cover, Good, HSG B
2.366 94 Weighted Average
0.263 11.12% Pervious Area
2.103 88.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 30 0.0036 0.04 Sheet Flow,

Grass: Dense   n= 0.240   P2= 2.31"
0.9 70 0.0351 1.36 Sheet Flow,

Smooth surfaces   n= 0.011   P2= 2.31"
0.4 91 0.0285 3.43 Shallow Concentrated Flow,

Paved   Kv= 20.3 fps
1.0 265 0.0089 4.28 3.36 Pipe Channel,

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

15.0 456 Total

Subcatchment PR: DR-1 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=2.366 ac
Runoff Volume=0.565 af

Runoff Depth=2.86"
Flow Length=456'

Tc=15.0 min
CN=94

8.25 cfs
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.441 ac   83.86% Impervious   Runoff Depth=3.40"Subcatchment EX: DR-1 PRE
   Tc=6.0 min   CN=93   Runoff=13.20 cfs  0.693 af

Runoff Area=2.366 ac   88.88% Impervious   Runoff Depth=3.51"Subcatchment PR: DR-1 POST
   Flow Length=456'   Tc=15.0 min   CN=94   Runoff=9.99 cfs  0.692 af

Total Runoff Area = 4.807 ac   Runoff Volume = 1.385 af   Average Runoff Depth = 3.46"
13.67% Pervious = 0.657 ac     86.33% Impervious = 4.150 ac



Type II 24-hr  25 YR Rainfall=4.19"Pre&Post-DR1
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Summary for Subcatchment EX: DR-1 PRE

Runoff = 13.20 cfs @ 11.96 hrs,  Volume= 0.693 af,  Depth= 3.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YR Rainfall=4.19"

Area (ac) CN Description
2.047 98 Paved parking, HSG B
0.394 69 50-75% Grass cover, Fair, HSG B
2.441 93 Weighted Average
0.394 16.14% Pervious Area
2.047 83.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Calculated Tc=4.9, 6 assumed

Subcatchment EX: DR-1 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
25 YR Rainfall=4.19"

Runoff Area=2.441 ac
Runoff Volume=0.693 af

Runoff Depth=3.40"
Tc=6.0 min

CN=93

13.20 cfs



Type II 24-hr  25 YR Rainfall=4.19"Pre&Post-DR1
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Summary for Subcatchment PR: DR-1 POST

Runoff = 9.99 cfs @ 12.06 hrs,  Volume= 0.692 af,  Depth= 3.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YR Rainfall=4.19"

Area (ac) CN Description
2.103 98 Paved parking, HSG B
0.263 61 >75% Grass cover, Good, HSG B
2.366 94 Weighted Average
0.263 11.12% Pervious Area
2.103 88.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 30 0.0036 0.04 Sheet Flow,

Grass: Dense   n= 0.240   P2= 2.31"
0.9 70 0.0351 1.36 Sheet Flow,

Smooth surfaces   n= 0.011   P2= 2.31"
0.4 91 0.0285 3.43 Shallow Concentrated Flow,

Paved   Kv= 20.3 fps
1.0 265 0.0089 4.28 3.36 Pipe Channel,

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

15.0 456 Total

Subcatchment PR: DR-1 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
25 YR Rainfall=4.19"

Runoff Area=2.366 ac
Runoff Volume=0.692 af

Runoff Depth=3.51"
Flow Length=456'

Tc=15.0 min
CN=94

9.99 cfs
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.441 ac   83.86% Impervious   Runoff Depth=3.89"Subcatchment EX: DR-1 PRE
   Tc=6.0 min   CN=93   Runoff=14.96 cfs  0.792 af

Runoff Area=2.366 ac   88.88% Impervious   Runoff Depth=4.00"Subcatchment PR: DR-1 POST
   Flow Length=456'   Tc=15.0 min   CN=94   Runoff=11.31 cfs  0.789 af

Total Runoff Area = 4.807 ac   Runoff Volume = 1.581 af   Average Runoff Depth = 3.95"
13.67% Pervious = 0.657 ac     86.33% Impervious = 4.150 ac



Type II 24-hr  50 YR Rainfall=4.69"Pre&Post-DR1
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Summary for Subcatchment EX: DR-1 PRE

Runoff = 14.96 cfs @ 11.96 hrs,  Volume= 0.792 af,  Depth= 3.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YR Rainfall=4.69"

Area (ac) CN Description
2.047 98 Paved parking, HSG B
0.394 69 50-75% Grass cover, Fair, HSG B
2.441 93 Weighted Average
0.394 16.14% Pervious Area
2.047 83.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Calculated Tc=4.9, 6 assumed

Subcatchment EX: DR-1 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
50 YR Rainfall=4.69"

Runoff Area=2.441 ac
Runoff Volume=0.792 af

Runoff Depth=3.89"
Tc=6.0 min

CN=93

14.96 cfs



Type II 24-hr  50 YR Rainfall=4.69"Pre&Post-DR1
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Summary for Subcatchment PR: DR-1 POST

Runoff = 11.31 cfs @ 12.06 hrs,  Volume= 0.789 af,  Depth= 4.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YR Rainfall=4.69"

Area (ac) CN Description
2.103 98 Paved parking, HSG B
0.263 61 >75% Grass cover, Good, HSG B
2.366 94 Weighted Average
0.263 11.12% Pervious Area
2.103 88.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 30 0.0036 0.04 Sheet Flow,

Grass: Dense   n= 0.240   P2= 2.31"
0.9 70 0.0351 1.36 Sheet Flow,

Smooth surfaces   n= 0.011   P2= 2.31"
0.4 91 0.0285 3.43 Shallow Concentrated Flow,

Paved   Kv= 20.3 fps
1.0 265 0.0089 4.28 3.36 Pipe Channel,

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

15.0 456 Total

Subcatchment PR: DR-1 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

12

11

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr
50 YR Rainfall=4.69"

Runoff Area=2.366 ac
Runoff Volume=0.789 af

Runoff Depth=4.00"
Flow Length=456'

Tc=15.0 min
CN=94

11.31 cfs
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.441 ac   83.86% Impervious   Runoff Depth=4.39"Subcatchment EX: DR-1 PRE
   Tc=6.0 min   CN=93   Runoff=16.76 cfs  0.894 af

Runoff Area=2.366 ac   88.88% Impervious   Runoff Depth=4.51"Subcatchment PR: DR-1 POST
   Flow Length=456'   Tc=15.0 min   CN=94   Runoff=12.64 cfs  0.888 af

Total Runoff Area = 4.807 ac   Runoff Volume = 1.782 af   Average Runoff Depth = 4.45"
13.67% Pervious = 0.657 ac     86.33% Impervious = 4.150 ac
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Summary for Subcatchment EX: DR-1 PRE

Runoff = 16.76 cfs @ 11.96 hrs,  Volume= 0.894 af,  Depth= 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.20"

Area (ac) CN Description
2.047 98 Paved parking, HSG B
0.394 69 50-75% Grass cover, Fair, HSG B
2.441 93 Weighted Average
0.394 16.14% Pervious Area
2.047 83.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Calculated Tc=4.9, 6 assumed

Subcatchment EX: DR-1 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
100 YR Rainfall=5.20"
Runoff Area=2.441 ac

Runoff Volume=0.894 af
Runoff Depth=4.39"

Tc=6.0 min
CN=93

16.76 cfs
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Summary for Subcatchment PR: DR-1 POST

Runoff = 12.64 cfs @ 12.06 hrs,  Volume= 0.888 af,  Depth= 4.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.20"

Area (ac) CN Description
2.103 98 Paved parking, HSG B
0.263 61 >75% Grass cover, Good, HSG B
2.366 94 Weighted Average
0.263 11.12% Pervious Area
2.103 88.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 30 0.0036 0.04 Sheet Flow,

Grass: Dense   n= 0.240   P2= 2.31"
0.9 70 0.0351 1.36 Sheet Flow,

Smooth surfaces   n= 0.011   P2= 2.31"
0.4 91 0.0285 3.43 Shallow Concentrated Flow,

Paved   Kv= 20.3 fps
1.0 265 0.0089 4.28 3.36 Pipe Channel,

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

15.0 456 Total

Subcatchment PR: DR-1 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
100 YR Rainfall=5.20"
Runoff Area=2.366 ac

Runoff Volume=0.888 af
Runoff Depth=4.51"

Flow Length=456'
Tc=15.0 min

CN=94

12.64 cfs
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.137 69 50-75% Grass cover, Fair, HSG B  (EX)
0.640 61 >75% Grass cover, Good, HSG B  (PR)
5.136 98 Paved parking, HSG B  (EX, PR)
5.913 93 TOTAL AREA



Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
5.913 HSG B EX, PR
0.000 HSG C
0.000 HSG D
0.000 Other
5.913 TOTAL AREA



Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012

Page 4HydroCAD® 10.00-12  s/n 01712  © 2014 HydroCAD Software Solutions LLC

Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.137 0.000 0.000 0.000 0.137 50-75% Grass cover, Fair EX
0.000 0.640 0.000 0.000 0.000 0.640 >75% Grass cover, Good PR
0.000 5.136 0.000 0.000 0.000 5.136 Paved parking EX, PR
0.000 5.913 0.000 0.000 0.000 5.913 TOTAL AREA



Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012
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Pipe Listing (selected nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 PR 0.00 0.00 415.0 0.0088 0.013 12.0 0.0 0.0
2 U 475.78 473.58 220.0 0.0100 0.013 24.0 0.0 0.0



Type II 24-hr  1 YR Rainfall=2.12"Pre&Post-DR2
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.495 ac   90.84% Impervious   Runoff Depth=1.60"Subcatchment EX: DR-2 PRE
   Tc=10.0 min   CN=95   Runoff=3.46 cfs  0.199 af

Runoff Area=4.418 ac   85.51% Impervious   Runoff Depth=1.42"Subcatchment PR: DR-2 POST
   Flow Length=492'   Tc=8.7 min   CN=93   Runoff=9.79 cfs  0.525 af

Peak Elev=477.34'  Storage=0.187 af   Inflow=9.79 cfs  0.525 afPond U: Underground Basin
   Outflow=2.43 cfs  0.524 af

   Inflow=2.43 cfs  0.524 afLink 2L: POI-2
   Primary=2.43 cfs  0.524 af

Total Runoff Area = 5.913 ac   Runoff Volume = 0.724 af   Average Runoff Depth = 1.47"
13.14% Pervious = 0.777 ac     86.86% Impervious = 5.136 ac



Type II 24-hr  1 YR Rainfall=2.12"Pre&Post-DR2
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Summary for Subcatchment EX: DR-2 PRE

Runoff = 3.46 cfs @ 12.01 hrs,  Volume= 0.199 af,  Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
1.358 98 Paved parking, HSG B
0.137 69 50-75% Grass cover, Fair, HSG B
1.495 95 Weighted Average
0.137 9.16% Pervious Area
1.358 90.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-2 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=1.495 ac
Runoff Volume=0.199 af

Runoff Depth=1.60"
Tc=10.0 min

CN=95

3.46 cfs
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Summary for Subcatchment PR: DR-2 POST

Runoff = 9.79 cfs @ 12.00 hrs,  Volume= 0.525 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
3.778 98 Paved parking, HSG B
0.640 61 >75% Grass cover, Good, HSG B
4.418 93 Weighted Average
0.640 14.49% Pervious Area
3.778 85.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 34 0.0261 0.09 Sheet Flow,
Grass: Dense   n= 0.240   P2= 2.31"

0.7 43 0.0220 1.03 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 2.31"

1.6 415 0.0088 4.26 3.34 Pipe Channel,
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

8.7 492 Total

Subcatchment PR: DR-2 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=4.418 ac
Runoff Volume=0.525 af

Runoff Depth=1.42"
Flow Length=492'

Tc=8.7 min
CN=93

9.79 cfs
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Summary for Pond U: Underground Basin

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 1.42"    for  1 YR event
Inflow = 9.79 cfs @ 12.00 hrs,  Volume= 0.525 af
Outflow = 2.43 cfs @ 12.20 hrs,  Volume= 0.524 af,  Atten= 75%,  Lag= 11.9 min
Primary = 2.43 cfs @ 12.20 hrs,  Volume= 0.524 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 477.34' @ 12.20 hrs   Surf.Area= 0.190 ac   Storage= 0.187 af

Plug-Flow detention time= 52.1 min calculated for 0.523 af (100% of inflow)
Center-of-Mass det. time= 52.3 min ( 859.5 - 807.2 )

Volume Invert Avail.Storage Storage Description
#1A 475.78' 0.263 af 72.92'W x 113.25'L x 5.50'H Field A

1.043 af Overall - 0.385 af Embedded = 0.657 af  x 40.0% Voids
#2A 476.53' 0.385 af ADS_StormTech MC-3500 d +Cap  x 150  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
10 Rows of 15 Chambers
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

0.648 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 475.78' 24.0"  Round Culvert

L= 220.0'   CMP, square edge headwall,  Ke= 0.500
Inlet / Outlet Invert= 475.78' / 473.58'   S= 0.0100 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf

#2 Device 1 475.78' 9.0" W x 6.0" H Vert. 1-YR  C= 0.600
#3 Device 1 477.10' 12.0" W x 3.0" H Vert. 2-YR  C= 0.600

Primary OutFlow  Max=2.43 cfs @ 12.20 hrs  HW=477.34'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 2.43 cfs of 11.15 cfs potential flow)

2=1-YR  (Orifice Controls 2.06 cfs @ 5.50 fps)
3=2-YR  (Orifice Controls 0.37 cfs @ 1.56 fps)
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Pond U: Underground Basin - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap
storage)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

15 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 111.25' Row Length +12.0" End Stone x 2 =
113.25' Base Length
10 Rows x 77.0" Wide + 9.0" Spacing x 9 + 12.0" Side Stone x 2 = 72.92' Base Width
9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

150 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 10 Rows = 16,790.8 cf Chamber Storage

45,418.0 cf Field - 16,790.8 cf Chambers = 28,627.2 cf Stone x 40.0% Voids = 11,450.9 cf Stone Storage

Chamber Storage + Stone Storage = 28,241.7 cf = 0.648 af
Overall Storage Efficiency = 62.2%

150 Chambers
1,682.1 cy Field
1,060.3 cy Stone
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Pond U: Underground Basin
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Inflow Area=4.418 ac
Peak Elev=477.34'

Storage=0.187 af

9.79 cfs

2.43 cfs
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Summary for Link 2L: POI-2

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth > 1.42"    for  1 YR event
Inflow = 2.43 cfs @ 12.20 hrs,  Volume= 0.524 af
Primary = 2.43 cfs @ 12.20 hrs,  Volume= 0.524 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs

Link 2L: POI-2

Inflow
Primary

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

2

1

0

Inflow Area=4.418 ac
2.43 cfs

2.43 cfs



Type II 24-hr  2 YR Rainfall=2.47"Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012

Page 13HydroCAD® 10.00-12  s/n 01712  © 2014 HydroCAD Software Solutions LLC

Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.495 ac   90.84% Impervious   Runoff Depth=1.93"Subcatchment EX: DR-2 PRE
   Tc=10.0 min   CN=95   Runoff=4.14 cfs  0.241 af

Runoff Area=4.418 ac   85.51% Impervious   Runoff Depth=1.75"Subcatchment PR: DR-2 POST
   Flow Length=492'   Tc=8.7 min   CN=93   Runoff=11.91 cfs  0.645 af

Peak Elev=477.61'  Storage=0.230 af   Inflow=11.91 cfs  0.645 afPond U: Underground Basin
   Outflow=3.01 cfs  0.644 af

   Inflow=3.01 cfs  0.644 afLink 2L: POI-2
   Primary=3.01 cfs  0.644 af

Total Runoff Area = 5.913 ac   Runoff Volume = 0.886 af   Average Runoff Depth = 1.80"
13.14% Pervious = 0.777 ac     86.86% Impervious = 5.136 ac
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Summary for Subcatchment EX: DR-2 PRE

Runoff = 4.14 cfs @ 12.01 hrs,  Volume= 0.241 af,  Depth= 1.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YR Rainfall=2.47"

Area (ac) CN Description
1.358 98 Paved parking, HSG B
0.137 69 50-75% Grass cover, Fair, HSG B
1.495 95 Weighted Average
0.137 9.16% Pervious Area
1.358 90.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-2 PRE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 YR Rainfall=2.47"

Runoff Area=1.495 ac
Runoff Volume=0.241 af

Runoff Depth=1.93"
Tc=10.0 min

CN=95

4.14 cfs
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Summary for Subcatchment PR: DR-2 POST

Runoff = 11.91 cfs @ 12.00 hrs,  Volume= 0.645 af,  Depth= 1.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YR Rainfall=2.47"

Area (ac) CN Description
3.778 98 Paved parking, HSG B
0.640 61 >75% Grass cover, Good, HSG B
4.418 93 Weighted Average
0.640 14.49% Pervious Area
3.778 85.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 34 0.0261 0.09 Sheet Flow,
Grass: Dense   n= 0.240   P2= 2.31"

0.7 43 0.0220 1.03 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 2.31"

1.6 415 0.0088 4.26 3.34 Pipe Channel,
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

8.7 492 Total

Subcatchment PR: DR-2 POST
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Type II 24-hr
2 YR Rainfall=2.47"

Runoff Area=4.418 ac
Runoff Volume=0.645 af

Runoff Depth=1.75"
Flow Length=492'

Tc=8.7 min
CN=93

11.91 cfs
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Summary for Pond U: Underground Basin

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 1.75"    for  2 YR event
Inflow = 11.91 cfs @ 12.00 hrs,  Volume= 0.645 af
Outflow = 3.01 cfs @ 12.19 hrs,  Volume= 0.644 af,  Atten= 75%,  Lag= 11.7 min
Primary = 3.01 cfs @ 12.19 hrs,  Volume= 0.644 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 477.61' @ 12.19 hrs   Surf.Area= 0.190 ac   Storage= 0.230 af

Plug-Flow detention time= 52.4 min calculated for 0.644 af (100% of inflow)
Center-of-Mass det. time= 51.7 min ( 853.0 - 801.3 )

Volume Invert Avail.Storage Storage Description
#1A 475.78' 0.263 af 72.92'W x 113.25'L x 5.50'H Field A

1.043 af Overall - 0.385 af Embedded = 0.657 af  x 40.0% Voids
#2A 476.53' 0.385 af ADS_StormTech MC-3500 d +Cap  x 150  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
10 Rows of 15 Chambers
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

0.648 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 475.78' 24.0"  Round Culvert

L= 220.0'   CMP, square edge headwall,  Ke= 0.500
Inlet / Outlet Invert= 475.78' / 473.58'   S= 0.0100 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf

#2 Device 1 475.78' 9.0" W x 6.0" H Vert. 1-YR  C= 0.600
#3 Device 1 477.10' 12.0" W x 3.0" H Vert. 2-YR  C= 0.600

Primary OutFlow  Max=3.01 cfs @ 12.19 hrs  HW=477.61'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 3.01 cfs of 13.86 cfs potential flow)

2=1-YR  (Orifice Controls 2.27 cfs @ 6.04 fps)
3=2-YR  (Orifice Controls 0.74 cfs @ 2.97 fps)
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Pond U: Underground Basin - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap
storage)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

15 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 111.25' Row Length +12.0" End Stone x 2 =
113.25' Base Length
10 Rows x 77.0" Wide + 9.0" Spacing x 9 + 12.0" Side Stone x 2 = 72.92' Base Width
9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

150 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 10 Rows = 16,790.8 cf Chamber Storage

45,418.0 cf Field - 16,790.8 cf Chambers = 28,627.2 cf Stone x 40.0% Voids = 11,450.9 cf Stone Storage

Chamber Storage + Stone Storage = 28,241.7 cf = 0.648 af
Overall Storage Efficiency = 62.2%

150 Chambers
1,682.1 cy Field
1,060.3 cy Stone
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Pond U: Underground Basin
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Inflow Area=4.418 ac
Peak Elev=477.61'

Storage=0.230 af

11.91 cfs

3.01 cfs
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Summary for Link 2L: POI-2

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 1.75"    for  2 YR event
Inflow = 3.01 cfs @ 12.19 hrs,  Volume= 0.644 af
Primary = 3.01 cfs @ 12.19 hrs,  Volume= 0.644 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs

Link 2L: POI-2
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.495 ac   90.84% Impervious   Runoff Depth=2.50"Subcatchment EX: DR-2 PRE
   Tc=10.0 min   CN=95   Runoff=5.27 cfs  0.311 af

Runoff Area=4.418 ac   85.51% Impervious   Runoff Depth=2.30"Subcatchment PR: DR-2 POST
   Flow Length=492'   Tc=8.7 min   CN=93   Runoff=15.42 cfs  0.847 af

Peak Elev=478.10'  Storage=0.305 af   Inflow=15.42 cfs  0.847 afPond U: Underground Basin
   Outflow=3.72 cfs  0.847 af

   Inflow=3.72 cfs  0.847 afLink 2L: POI-2
   Primary=3.72 cfs  0.847 af

Total Runoff Area = 5.913 ac   Runoff Volume = 1.159 af   Average Runoff Depth = 2.35"
13.14% Pervious = 0.777 ac     86.86% Impervious = 5.136 ac
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Summary for Subcatchment EX: DR-2 PRE

Runoff = 5.27 cfs @ 12.01 hrs,  Volume= 0.311 af,  Depth= 2.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YR Rainfall=3.05"

Area (ac) CN Description
1.358 98 Paved parking, HSG B
0.137 69 50-75% Grass cover, Fair, HSG B
1.495 95 Weighted Average
0.137 9.16% Pervious Area
1.358 90.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-2 PRE

Runoff
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Type II 24-hr
5 YR Rainfall=3.05"

Runoff Area=1.495 ac
Runoff Volume=0.311 af

Runoff Depth=2.50"
Tc=10.0 min

CN=95

5.27 cfs
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Summary for Subcatchment PR: DR-2 POST

Runoff = 15.42 cfs @ 12.00 hrs,  Volume= 0.847 af,  Depth= 2.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YR Rainfall=3.05"

Area (ac) CN Description
3.778 98 Paved parking, HSG B
0.640 61 >75% Grass cover, Good, HSG B
4.418 93 Weighted Average
0.640 14.49% Pervious Area
3.778 85.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 34 0.0261 0.09 Sheet Flow,
Grass: Dense   n= 0.240   P2= 2.31"

0.7 43 0.0220 1.03 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 2.31"

1.6 415 0.0088 4.26 3.34 Pipe Channel,
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

8.7 492 Total

Subcatchment PR: DR-2 POST
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Type II 24-hr
5 YR Rainfall=3.05"

Runoff Area=4.418 ac
Runoff Volume=0.847 af

Runoff Depth=2.30"
Flow Length=492'

Tc=8.7 min
CN=93

15.42 cfs
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Summary for Pond U: Underground Basin

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 2.30"    for  5 YR event
Inflow = 15.42 cfs @ 12.00 hrs,  Volume= 0.847 af
Outflow = 3.72 cfs @ 12.20 hrs,  Volume= 0.847 af,  Atten= 76%,  Lag= 12.1 min
Primary = 3.72 cfs @ 12.20 hrs,  Volume= 0.847 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 478.10' @ 12.20 hrs   Surf.Area= 0.190 ac   Storage= 0.305 af

Plug-Flow detention time= 52.4 min calculated for 0.847 af (100% of inflow)
Center-of-Mass det. time= 51.8 min ( 845.4 - 793.7 )

Volume Invert Avail.Storage Storage Description
#1A 475.78' 0.263 af 72.92'W x 113.25'L x 5.50'H Field A

1.043 af Overall - 0.385 af Embedded = 0.657 af  x 40.0% Voids
#2A 476.53' 0.385 af ADS_StormTech MC-3500 d +Cap  x 150  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
10 Rows of 15 Chambers
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

0.648 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 475.78' 24.0"  Round Culvert

L= 220.0'   CMP, square edge headwall,  Ke= 0.500
Inlet / Outlet Invert= 475.78' / 473.58'   S= 0.0100 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf

#2 Device 1 475.78' 9.0" W x 6.0" H Vert. 1-YR  C= 0.600
#3 Device 1 477.10' 12.0" W x 3.0" H Vert. 2-YR  C= 0.600

Primary OutFlow  Max=3.71 cfs @ 12.20 hrs  HW=478.09'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 3.71 cfs of 17.35 cfs potential flow)

2=1-YR  (Orifice Controls 2.59 cfs @ 6.91 fps)
3=2-YR  (Orifice Controls 1.12 cfs @ 4.49 fps)
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Pond U: Underground Basin - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap
storage)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

15 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 111.25' Row Length +12.0" End Stone x 2 =
113.25' Base Length
10 Rows x 77.0" Wide + 9.0" Spacing x 9 + 12.0" Side Stone x 2 = 72.92' Base Width
9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

150 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 10 Rows = 16,790.8 cf Chamber Storage

45,418.0 cf Field - 16,790.8 cf Chambers = 28,627.2 cf Stone x 40.0% Voids = 11,450.9 cf Stone Storage

Chamber Storage + Stone Storage = 28,241.7 cf = 0.648 af
Overall Storage Efficiency = 62.2%

150 Chambers
1,682.1 cy Field
1,060.3 cy Stone
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Pond U: Underground Basin
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Inflow Area=4.418 ac
Peak Elev=478.10'

Storage=0.305 af

15.42 cfs
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Summary for Link 2L: POI-2

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 2.30"    for  5 YR event
Inflow = 3.72 cfs @ 12.20 hrs,  Volume= 0.847 af
Primary = 3.72 cfs @ 12.20 hrs,  Volume= 0.847 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
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Type II 24-hr  10 YR Rainfall=3.53"Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.495 ac   90.84% Impervious   Runoff Depth=2.97"Subcatchment EX: DR-2 PRE
   Tc=10.0 min   CN=95   Runoff=6.20 cfs  0.370 af

Runoff Area=4.418 ac   85.51% Impervious   Runoff Depth=2.76"Subcatchment PR: DR-2 POST
   Flow Length=492'   Tc=8.7 min   CN=93   Runoff=18.31 cfs  1.018 af

Peak Elev=478.53'  Storage=0.369 af   Inflow=18.31 cfs  1.018 afPond U: Underground Basin
   Outflow=4.23 cfs  1.017 af

   Inflow=4.23 cfs  1.017 afLink 2L: POI-2
   Primary=4.23 cfs  1.017 af

Total Runoff Area = 5.913 ac   Runoff Volume = 1.387 af   Average Runoff Depth = 2.82"
13.14% Pervious = 0.777 ac     86.86% Impervious = 5.136 ac



Type II 24-hr  10 YR Rainfall=3.53"Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment EX: DR-2 PRE

Runoff = 6.20 cfs @ 12.01 hrs,  Volume= 0.370 af,  Depth= 2.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
1.358 98 Paved parking, HSG B
0.137 69 50-75% Grass cover, Fair, HSG B
1.495 95 Weighted Average
0.137 9.16% Pervious Area
1.358 90.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-2 PRE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=1.495 ac
Runoff Volume=0.370 af

Runoff Depth=2.97"
Tc=10.0 min

CN=95

6.20 cfs



Type II 24-hr  10 YR Rainfall=3.53"Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012

Page 29HydroCAD® 10.00-12  s/n 01712  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment PR: DR-2 POST

Runoff = 18.31 cfs @ 12.00 hrs,  Volume= 1.018 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
3.778 98 Paved parking, HSG B
0.640 61 >75% Grass cover, Good, HSG B
4.418 93 Weighted Average
0.640 14.49% Pervious Area
3.778 85.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 34 0.0261 0.09 Sheet Flow,
Grass: Dense   n= 0.240   P2= 2.31"

0.7 43 0.0220 1.03 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 2.31"

1.6 415 0.0088 4.26 3.34 Pipe Channel,
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

8.7 492 Total

Subcatchment PR: DR-2 POST
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=4.418 ac
Runoff Volume=1.018 af

Runoff Depth=2.76"
Flow Length=492'

Tc=8.7 min
CN=93

18.31 cfs



Type II 24-hr  10 YR Rainfall=3.53"Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Pond U: Underground Basin

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 2.76"    for  10 YR event
Inflow = 18.31 cfs @ 12.00 hrs,  Volume= 1.018 af
Outflow = 4.23 cfs @ 12.20 hrs,  Volume= 1.017 af,  Atten= 77%,  Lag= 12.4 min
Primary = 4.23 cfs @ 12.20 hrs,  Volume= 1.017 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 478.53' @ 12.20 hrs   Surf.Area= 0.190 ac   Storage= 0.369 af

Plug-Flow detention time= 52.9 min calculated for 1.017 af (100% of inflow)
Center-of-Mass det. time= 52.3 min ( 840.9 - 788.6 )

Volume Invert Avail.Storage Storage Description
#1A 475.78' 0.263 af 72.92'W x 113.25'L x 5.50'H Field A

1.043 af Overall - 0.385 af Embedded = 0.657 af  x 40.0% Voids
#2A 476.53' 0.385 af ADS_StormTech MC-3500 d +Cap  x 150  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
10 Rows of 15 Chambers
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

0.648 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 475.78' 24.0"  Round Culvert

L= 220.0'   CMP, square edge headwall,  Ke= 0.500
Inlet / Outlet Invert= 475.78' / 473.58'   S= 0.0100 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf

#2 Device 1 475.78' 9.0" W x 6.0" H Vert. 1-YR  C= 0.600
#3 Device 1 477.10' 12.0" W x 3.0" H Vert. 2-YR  C= 0.600

Primary OutFlow  Max=4.22 cfs @ 12.20 hrs  HW=478.53'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 4.22 cfs of 19.99 cfs potential flow)

2=1-YR  (Orifice Controls 2.85 cfs @ 7.61 fps)
3=2-YR  (Orifice Controls 1.37 cfs @ 5.49 fps)



Type II 24-hr  10 YR Rainfall=3.53"Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012
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Pond U: Underground Basin - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap
storage)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

15 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 111.25' Row Length +12.0" End Stone x 2 =
113.25' Base Length
10 Rows x 77.0" Wide + 9.0" Spacing x 9 + 12.0" Side Stone x 2 = 72.92' Base Width
9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

150 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 10 Rows = 16,790.8 cf Chamber Storage

45,418.0 cf Field - 16,790.8 cf Chambers = 28,627.2 cf Stone x 40.0% Voids = 11,450.9 cf Stone Storage

Chamber Storage + Stone Storage = 28,241.7 cf = 0.648 af
Overall Storage Efficiency = 62.2%

150 Chambers
1,682.1 cy Field
1,060.3 cy Stone



Type II 24-hr  10 YR Rainfall=3.53"Pre&Post-DR2
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Pond U: Underground Basin
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Inflow Area=4.418 ac
Peak Elev=478.53'

Storage=0.369 af

18.31 cfs

4.23 cfs



Type II 24-hr  10 YR Rainfall=3.53"Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Link 2L: POI-2

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 2.76"    for  10 YR event
Inflow = 4.23 cfs @ 12.20 hrs,  Volume= 1.017 af
Primary = 4.23 cfs @ 12.20 hrs,  Volume= 1.017 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs

Link 2L: POI-2
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Type II 24-hr  25 YR Rainfall=4.19"Pre&Post-DR2
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.495 ac   90.84% Impervious   Runoff Depth=3.62"Subcatchment EX: DR-2 PRE
   Tc=10.0 min   CN=95   Runoff=7.47 cfs  0.451 af

Runoff Area=4.418 ac   85.51% Impervious   Runoff Depth=3.40"Subcatchment PR: DR-2 POST
   Flow Length=492'   Tc=8.7 min   CN=93   Runoff=22.27 cfs  1.254 af

Peak Elev=479.18'  Storage=0.458 af   Inflow=22.27 cfs  1.254 afPond U: Underground Basin
   Outflow=4.89 cfs  1.253 af

   Inflow=4.89 cfs  1.253 afLink 2L: POI-2
   Primary=4.89 cfs  1.253 af

Total Runoff Area = 5.913 ac   Runoff Volume = 1.704 af   Average Runoff Depth = 3.46"
13.14% Pervious = 0.777 ac     86.86% Impervious = 5.136 ac



Type II 24-hr  25 YR Rainfall=4.19"Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment EX: DR-2 PRE

Runoff = 7.47 cfs @ 12.01 hrs,  Volume= 0.451 af,  Depth= 3.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YR Rainfall=4.19"

Area (ac) CN Description
1.358 98 Paved parking, HSG B
0.137 69 50-75% Grass cover, Fair, HSG B
1.495 95 Weighted Average
0.137 9.16% Pervious Area
1.358 90.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-2 PRE
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Type II 24-hr
25 YR Rainfall=4.19"

Runoff Area=1.495 ac
Runoff Volume=0.451 af

Runoff Depth=3.62"
Tc=10.0 min

CN=95

7.47 cfs



Type II 24-hr  25 YR Rainfall=4.19"Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment PR: DR-2 POST

Runoff = 22.27 cfs @ 12.00 hrs,  Volume= 1.254 af,  Depth= 3.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YR Rainfall=4.19"

Area (ac) CN Description
3.778 98 Paved parking, HSG B
0.640 61 >75% Grass cover, Good, HSG B
4.418 93 Weighted Average
0.640 14.49% Pervious Area
3.778 85.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 34 0.0261 0.09 Sheet Flow,
Grass: Dense   n= 0.240   P2= 2.31"

0.7 43 0.0220 1.03 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 2.31"

1.6 415 0.0088 4.26 3.34 Pipe Channel,
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

8.7 492 Total

Subcatchment PR: DR-2 POST
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Type II 24-hr
25 YR Rainfall=4.19"

Runoff Area=4.418 ac
Runoff Volume=1.254 af

Runoff Depth=3.40"
Flow Length=492'

Tc=8.7 min
CN=93

22.27 cfs



Type II 24-hr  25 YR Rainfall=4.19"Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Pond U: Underground Basin

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 3.40"    for  25 YR event
Inflow = 22.27 cfs @ 12.00 hrs,  Volume= 1.254 af
Outflow = 4.89 cfs @ 12.21 hrs,  Volume= 1.253 af,  Atten= 78%,  Lag= 12.8 min
Primary = 4.89 cfs @ 12.21 hrs,  Volume= 1.253 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 479.18' @ 12.21 hrs   Surf.Area= 0.190 ac   Storage= 0.458 af

Plug-Flow detention time= 53.1 min calculated for 1.252 af (100% of inflow)
Center-of-Mass det. time= 53.5 min ( 836.4 - 782.9 )

Volume Invert Avail.Storage Storage Description
#1A 475.78' 0.263 af 72.92'W x 113.25'L x 5.50'H Field A

1.043 af Overall - 0.385 af Embedded = 0.657 af  x 40.0% Voids
#2A 476.53' 0.385 af ADS_StormTech MC-3500 d +Cap  x 150  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
10 Rows of 15 Chambers
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

0.648 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 475.78' 24.0"  Round Culvert

L= 220.0'   CMP, square edge headwall,  Ke= 0.500
Inlet / Outlet Invert= 475.78' / 473.58'   S= 0.0100 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf

#2 Device 1 475.78' 9.0" W x 6.0" H Vert. 1-YR  C= 0.600
#3 Device 1 477.10' 12.0" W x 3.0" H Vert. 2-YR  C= 0.600

Primary OutFlow  Max=4.88 cfs @ 12.21 hrs  HW=479.18'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 4.88 cfs of 23.22 cfs potential flow)

2=1-YR  (Orifice Controls 3.20 cfs @ 8.54 fps)
3=2-YR  (Orifice Controls 1.68 cfs @ 6.73 fps)



Type II 24-hr  25 YR Rainfall=4.19"Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012
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Pond U: Underground Basin - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap
storage)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

15 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 111.25' Row Length +12.0" End Stone x 2 =
113.25' Base Length
10 Rows x 77.0" Wide + 9.0" Spacing x 9 + 12.0" Side Stone x 2 = 72.92' Base Width
9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

150 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 10 Rows = 16,790.8 cf Chamber Storage

45,418.0 cf Field - 16,790.8 cf Chambers = 28,627.2 cf Stone x 40.0% Voids = 11,450.9 cf Stone Storage

Chamber Storage + Stone Storage = 28,241.7 cf = 0.648 af
Overall Storage Efficiency = 62.2%

150 Chambers
1,682.1 cy Field
1,060.3 cy Stone
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Pond U: Underground Basin
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Inflow Area=4.418 ac
Peak Elev=479.18'

Storage=0.458 af

22.27 cfs

4.89 cfs



Type II 24-hr  25 YR Rainfall=4.19"Pre&Post-DR2
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Link 2L: POI-2

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 3.40"    for  25 YR event
Inflow = 4.89 cfs @ 12.21 hrs,  Volume= 1.253 af
Primary = 4.89 cfs @ 12.21 hrs,  Volume= 1.253 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs

Link 2L: POI-2
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Type II 24-hr  50 YR Rainfall=4.69"Pre&Post-DR2
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.495 ac   90.84% Impervious   Runoff Depth=4.11"Subcatchment EX: DR-2 PRE
   Tc=10.0 min   CN=95   Runoff=8.42 cfs  0.512 af

Runoff Area=4.418 ac   85.51% Impervious   Runoff Depth=3.89"Subcatchment PR: DR-2 POST
   Flow Length=492'   Tc=8.7 min   CN=93   Runoff=25.25 cfs  1.434 af

Peak Elev=479.76'  Storage=0.527 af   Inflow=25.25 cfs  1.434 afPond U: Underground Basin
   Outflow=5.41 cfs  1.433 af

   Inflow=5.41 cfs  1.433 afLink 2L: POI-2
   Primary=5.41 cfs  1.433 af

Total Runoff Area = 5.913 ac   Runoff Volume = 1.946 af   Average Runoff Depth = 3.95"
13.14% Pervious = 0.777 ac     86.86% Impervious = 5.136 ac
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Summary for Subcatchment EX: DR-2 PRE

Runoff = 8.42 cfs @ 12.01 hrs,  Volume= 0.512 af,  Depth= 4.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YR Rainfall=4.69"

Area (ac) CN Description
1.358 98 Paved parking, HSG B
0.137 69 50-75% Grass cover, Fair, HSG B
1.495 95 Weighted Average
0.137 9.16% Pervious Area
1.358 90.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-2 PRE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
50 YR Rainfall=4.69"

Runoff Area=1.495 ac
Runoff Volume=0.512 af

Runoff Depth=4.11"
Tc=10.0 min

CN=95

8.42 cfs
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Summary for Subcatchment PR: DR-2 POST

Runoff = 25.25 cfs @ 12.00 hrs,  Volume= 1.434 af,  Depth= 3.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YR Rainfall=4.69"

Area (ac) CN Description
3.778 98 Paved parking, HSG B
0.640 61 >75% Grass cover, Good, HSG B
4.418 93 Weighted Average
0.640 14.49% Pervious Area
3.778 85.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 34 0.0261 0.09 Sheet Flow,
Grass: Dense   n= 0.240   P2= 2.31"

0.7 43 0.0220 1.03 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 2.31"

1.6 415 0.0088 4.26 3.34 Pipe Channel,
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

8.7 492 Total

Subcatchment PR: DR-2 POST
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Type II 24-hr
50 YR Rainfall=4.69"

Runoff Area=4.418 ac
Runoff Volume=1.434 af

Runoff Depth=3.89"
Flow Length=492'

Tc=8.7 min
CN=93

25.25 cfs
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Summary for Pond U: Underground Basin

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 3.89"    for  50 YR event
Inflow = 25.25 cfs @ 12.00 hrs,  Volume= 1.434 af
Outflow = 5.41 cfs @ 12.21 hrs,  Volume= 1.433 af,  Atten= 79%,  Lag= 13.0 min
Primary = 5.41 cfs @ 12.21 hrs,  Volume= 1.433 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 479.76' @ 12.21 hrs   Surf.Area= 0.190 ac   Storage= 0.527 af

Plug-Flow detention time= 54.1 min calculated for 1.431 af (100% of inflow)
Center-of-Mass det. time= 54.4 min ( 833.8 - 779.3 )

Volume Invert Avail.Storage Storage Description
#1A 475.78' 0.263 af 72.92'W x 113.25'L x 5.50'H Field A

1.043 af Overall - 0.385 af Embedded = 0.657 af  x 40.0% Voids
#2A 476.53' 0.385 af ADS_StormTech MC-3500 d +Cap  x 150  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
10 Rows of 15 Chambers
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

0.648 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 475.78' 24.0"  Round Culvert

L= 220.0'   CMP, square edge headwall,  Ke= 0.500
Inlet / Outlet Invert= 475.78' / 473.58'   S= 0.0100 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf

#2 Device 1 475.78' 9.0" W x 6.0" H Vert. 1-YR  C= 0.600
#3 Device 1 477.10' 12.0" W x 3.0" H Vert. 2-YR  C= 0.600

Primary OutFlow  Max=5.40 cfs @ 12.21 hrs  HW=479.76'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 5.40 cfs of 25.01 cfs potential flow)

2=1-YR  (Orifice Controls 3.48 cfs @ 9.29 fps)
3=2-YR  (Orifice Controls 1.91 cfs @ 7.66 fps)
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Pond U: Underground Basin - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap
storage)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

15 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 111.25' Row Length +12.0" End Stone x 2 =
113.25' Base Length
10 Rows x 77.0" Wide + 9.0" Spacing x 9 + 12.0" Side Stone x 2 = 72.92' Base Width
9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

150 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 10 Rows = 16,790.8 cf Chamber Storage

45,418.0 cf Field - 16,790.8 cf Chambers = 28,627.2 cf Stone x 40.0% Voids = 11,450.9 cf Stone Storage

Chamber Storage + Stone Storage = 28,241.7 cf = 0.648 af
Overall Storage Efficiency = 62.2%

150 Chambers
1,682.1 cy Field
1,060.3 cy Stone
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Pond U: Underground Basin

Inflow
Primary

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=4.418 ac
Peak Elev=479.76'

Storage=0.527 af

25.25 cfs

5.41 cfs
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Summary for Link 2L: POI-2

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 3.89"    for  50 YR event
Inflow = 5.41 cfs @ 12.21 hrs,  Volume= 1.433 af
Primary = 5.41 cfs @ 12.21 hrs,  Volume= 1.433 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs

Link 2L: POI-2

Inflow
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Inflow Area=4.418 ac
5.41 cfs
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.495 ac   90.84% Impervious   Runoff Depth=4.92"Subcatchment EX: DR-2 PRE
   Tc=10.0 min   CN=95   Runoff=9.96 cfs  0.612 af

Runoff Area=4.418 ac   85.51% Impervious   Runoff Depth=4.69"Subcatchment PR: DR-2 POST
   Flow Length=492'   Tc=8.7 min   CN=93   Runoff=30.05 cfs  1.727 af

Peak Elev=481.14'  Storage=0.638 af   Inflow=30.05 cfs  1.727 afPond U: Underground Basin
   Outflow=6.46 cfs  1.726 af

   Inflow=6.46 cfs  1.726 afLink 2L: POI-2
   Primary=6.46 cfs  1.726 af

Total Runoff Area = 5.913 ac   Runoff Volume = 2.339 af   Average Runoff Depth = 4.75"
13.14% Pervious = 0.777 ac     86.86% Impervious = 5.136 ac
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Summary for Subcatchment EX: DR-2 PRE

Runoff = 9.96 cfs @ 12.01 hrs,  Volume= 0.612 af,  Depth= 4.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.50"

Area (ac) CN Description
1.358 98 Paved parking, HSG B
0.137 69 50-75% Grass cover, Fair, HSG B
1.495 95 Weighted Average
0.137 9.16% Pervious Area
1.358 90.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-2 PRE
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Type II 24-hr
100 YR Rainfall=5.50"
Runoff Area=1.495 ac

Runoff Volume=0.612 af
Runoff Depth=4.92"

Tc=10.0 min
CN=95

9.96 cfs
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Summary for Subcatchment PR: DR-2 POST

Runoff = 30.05 cfs @ 11.99 hrs,  Volume= 1.727 af,  Depth= 4.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.50"

Area (ac) CN Description
3.778 98 Paved parking, HSG B
0.640 61 >75% Grass cover, Good, HSG B
4.418 93 Weighted Average
0.640 14.49% Pervious Area
3.778 85.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 34 0.0261 0.09 Sheet Flow,
Grass: Dense   n= 0.240   P2= 2.31"

0.7 43 0.0220 1.03 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 2.31"

1.6 415 0.0088 4.26 3.34 Pipe Channel,
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

8.7 492 Total

Subcatchment PR: DR-2 POST
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Type II 24-hr
100 YR Rainfall=5.50"
Runoff Area=4.418 ac

Runoff Volume=1.727 af
Runoff Depth=4.69"

Flow Length=492'
Tc=8.7 min

CN=93

30.05 cfs
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Summary for Pond U: Underground Basin

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 4.69"    for  100 YR event
Inflow = 30.05 cfs @ 11.99 hrs,  Volume= 1.727 af
Outflow = 6.46 cfs @ 12.21 hrs,  Volume= 1.726 af,  Atten= 78%,  Lag= 13.0 min
Primary = 6.46 cfs @ 12.21 hrs,  Volume= 1.726 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 481.14' @ 12.21 hrs   Surf.Area= 0.190 ac   Storage= 0.638 af

Plug-Flow detention time= 56.2 min calculated for 1.726 af (100% of inflow)
Center-of-Mass det. time= 55.6 min ( 830.1 - 774.5 )

Volume Invert Avail.Storage Storage Description
#1A 475.78' 0.263 af 72.92'W x 113.25'L x 5.50'H Field A

1.043 af Overall - 0.385 af Embedded = 0.657 af  x 40.0% Voids
#2A 476.53' 0.385 af ADS_StormTech MC-3500 d +Cap  x 150  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
10 Rows of 15 Chambers
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

0.648 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 475.78' 24.0"  Round Culvert

L= 220.0'   CMP, square edge headwall,  Ke= 0.500
Inlet / Outlet Invert= 475.78' / 473.58'   S= 0.0100 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf

#2 Device 1 475.78' 9.0" W x 6.0" H Vert. 1-YR  C= 0.600
#3 Device 1 477.10' 12.0" W x 3.0" H Vert. 2-YR  C= 0.600

Primary OutFlow  Max=6.46 cfs @ 12.21 hrs  HW=481.13'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 6.46 cfs of 28.84 cfs potential flow)

2=1-YR  (Orifice Controls 4.08 cfs @ 10.87 fps)
3=2-YR  (Orifice Controls 2.38 cfs @ 9.52 fps)
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Pond U: Underground Basin - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap
storage)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 10 rows = 298.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

15 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 111.25' Row Length +12.0" End Stone x 2 =
113.25' Base Length
10 Rows x 77.0" Wide + 9.0" Spacing x 9 + 12.0" Side Stone x 2 = 72.92' Base Width
9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

150 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 10 Rows = 16,790.8 cf Chamber Storage

45,418.0 cf Field - 16,790.8 cf Chambers = 28,627.2 cf Stone x 40.0% Voids = 11,450.9 cf Stone Storage

Chamber Storage + Stone Storage = 28,241.7 cf = 0.648 af
Overall Storage Efficiency = 62.2%

150 Chambers
1,682.1 cy Field
1,060.3 cy Stone
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Pond U: Underground Basin

Inflow
Primary

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=4.418 ac
Peak Elev=481.14'

Storage=0.638 af

30.05 cfs

6.46 cfs
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Summary for Link 2L: POI-2

Inflow Area = 4.418 ac, 85.51% Impervious,  Inflow Depth = 4.69"    for  100 YR event
Inflow = 6.46 cfs @ 12.21 hrs,  Volume= 1.726 af
Primary = 6.46 cfs @ 12.21 hrs,  Volume= 1.726 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs

Link 2L: POI-2
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Summary for Subcatchment EX: DR-3 PRE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.52 cfs @ 11.95 hrs,  Volume= 0.120 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
0.836 98 Paved parking, HSG B
0.178 69 50-75% Grass cover, Fair, HSG B
1.014 93 Weighted Average
0.178 17.55% Pervious Area
0.836 82.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 10

Subcatchment EX: DR-3 PRE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=1.014 ac
Runoff Volume=0.120 af

Runoff Depth=1.42"
Tc=5.0 min

CN=93

2.52 cfs
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Summary for Subcatchment EX: DR-3 PRE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.06 cfs @ 11.95 hrs,  Volume= 0.148 af,  Depth= 1.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YR Rainfall=2.47"

Area (ac) CN Description
0.836 98 Paved parking, HSG B
0.178 69 50-75% Grass cover, Fair, HSG B
1.014 93 Weighted Average
0.178 17.55% Pervious Area
0.836 82.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 10

Subcatchment EX: DR-3 PRE

Runoff

Hydrograph
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Type II 24-hr
2 YR Rainfall=2.47"

Runoff Area=1.014 ac
Runoff Volume=0.148 af

Runoff Depth=1.75"
Tc=5.0 min

CN=93

3.06 cfs
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Summary for Subcatchment EX: DR-3 PRE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.96 cfs @ 11.95 hrs,  Volume= 0.195 af,  Depth= 2.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YR Rainfall=3.05"

Area (ac) CN Description
0.836 98 Paved parking, HSG B
0.178 69 50-75% Grass cover, Fair, HSG B
1.014 93 Weighted Average
0.178 17.55% Pervious Area
0.836 82.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 10

Subcatchment EX: DR-3 PRE

Runoff
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Type II 24-hr
5 YR Rainfall=3.05"

Runoff Area=1.014 ac
Runoff Volume=0.195 af

Runoff Depth=2.30"
Tc=5.0 min

CN=93

3.96 cfs
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Summary for Subcatchment EX: DR-3 PRE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.70 cfs @ 11.95 hrs,  Volume= 0.234 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
0.836 98 Paved parking, HSG B
0.178 69 50-75% Grass cover, Fair, HSG B
1.014 93 Weighted Average
0.178 17.55% Pervious Area
0.836 82.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 10

Subcatchment EX: DR-3 PRE

Runoff
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=1.014 ac
Runoff Volume=0.234 af

Runoff Depth=2.76"
Tc=5.0 min

CN=93

4.70 cfs
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Summary for Subcatchment EX: DR-3 PRE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.71 cfs @ 11.95 hrs,  Volume= 0.288 af,  Depth= 3.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YR Rainfall=4.19"

Area (ac) CN Description
0.836 98 Paved parking, HSG B
0.178 69 50-75% Grass cover, Fair, HSG B
1.014 93 Weighted Average
0.178 17.55% Pervious Area
0.836 82.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 10

Subcatchment EX: DR-3 PRE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25 YR Rainfall=4.19"

Runoff Area=1.014 ac
Runoff Volume=0.288 af

Runoff Depth=3.40"
Tc=5.0 min

CN=93

5.71 cfs
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Summary for Subcatchment EX: DR-3 PRE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.47 cfs @ 11.95 hrs,  Volume= 0.329 af,  Depth= 3.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YR Rainfall=4.69"

Area (ac) CN Description
0.836 98 Paved parking, HSG B
0.178 69 50-75% Grass cover, Fair, HSG B
1.014 93 Weighted Average
0.178 17.55% Pervious Area
0.836 82.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 10

Subcatchment EX: DR-3 PRE

Runoff

Hydrograph
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Type II 24-hr
50 YR Rainfall=4.69"

Runoff Area=1.014 ac
Runoff Volume=0.329 af

Runoff Depth=3.89"
Tc=5.0 min

CN=93

6.47 cfs
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Summary for Subcatchment EX: DR-3 PRE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.24 cfs @ 11.95 hrs,  Volume= 0.371 af,  Depth= 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.20"

Area (ac) CN Description
0.836 98 Paved parking, HSG B
0.178 69 50-75% Grass cover, Fair, HSG B
1.014 93 Weighted Average
0.178 17.55% Pervious Area
0.836 82.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 10

Subcatchment EX: DR-3 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow
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Type II 24-hr
100 YR Rainfall=5.20"
Runoff Area=1.014 ac

Runoff Volume=0.371 af
Runoff Depth=4.39"

Tc=5.0 min
CN=93

7.24 cfs
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PR

DR-4 POST
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.694 69 50-75% Grass cover, Fair, HSG B  (EX)
0.491 61 >75% Grass cover, Good, HSG B  (PR)
2.104 98 Paved parking, HSG B  (EX, PR)
3.289 86 TOTAL AREA



Pre&Post-DR4
  Printed  5/23/2016Prepared by VRTHOR2012
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
3.289 HSG B EX, PR
0.000 HSG C
0.000 HSG D
0.000 Other
3.289 TOTAL AREA



Pre&Post-DR4
  Printed  5/23/2016Prepared by VRTHOR2012
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.694 0.000 0.000 0.000 0.694 50-75% Grass cover, Fair EX
0.000 0.491 0.000 0.000 0.000 0.491 >75% Grass cover, Good PR
0.000 2.104 0.000 0.000 0.000 2.104 Paved parking EX, PR
0.000 3.289 0.000 0.000 0.000 3.289 TOTAL AREA



Type II 24-hr  1 YR Rainfall=2.12"Pre&Post-DR4
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.562 ac   72.91% Impervious   Runoff Depth=1.20"Subcatchment EX: DR-4 PRE
   Tc=10.0 min   CN=90   Runoff=4.63 cfs  0.256 af

Runoff Area=0.727 ac   32.46% Impervious   Runoff Depth=0.38"Subcatchment PR: DR-4 POST
   Tc=6.0 min   CN=73   Runoff=0.42 cfs  0.023 af

Total Runoff Area = 3.289 ac   Runoff Volume = 0.278 af   Average Runoff Depth = 1.02"
36.03% Pervious = 1.185 ac     63.97% Impervious = 2.104 ac



Type II 24-hr  1 YR Rainfall=2.12"Pre&Post-DR4
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment EX: DR-4 PRE

Runoff = 4.63 cfs @ 12.01 hrs,  Volume= 0.256 af,  Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
1.868 98 Paved parking, HSG B
0.694 69 50-75% Grass cover, Fair, HSG B
2.562 90 Weighted Average
0.694 27.09% Pervious Area
1.868 72.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-4 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)
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0

Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=2.562 ac
Runoff Volume=0.256 af

Runoff Depth=1.20"
Tc=10.0 min

CN=90

4.63 cfs



Type II 24-hr  1 YR Rainfall=2.12"Pre&Post-DR4
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Summary for Subcatchment PR: DR-4 POST

Runoff = 0.42 cfs @ 11.99 hrs,  Volume= 0.023 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
0.236 98 Paved parking, HSG B
0.491 61 >75% Grass cover, Good, HSG B
0.727 73 Weighted Average
0.491 67.54% Pervious Area
0.236 32.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment PR: DR-4 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=0.727 ac
Runoff Volume=0.023 af

Runoff Depth=0.38"
Tc=6.0 min

CN=73

0.42 cfs



Type II 24-hr  2 YR Rainfall=2.47"Pre&Post-DR4
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.562 ac   72.91% Impervious   Runoff Depth=1.50"Subcatchment EX: DR-4 PRE
   Tc=10.0 min   CN=90   Runoff=5.78 cfs  0.321 af

Runoff Area=0.727 ac   32.46% Impervious   Runoff Depth=0.55"Subcatchment PR: DR-4 POST
   Tc=6.0 min   CN=73   Runoff=0.66 cfs  0.033 af

Total Runoff Area = 3.289 ac   Runoff Volume = 0.355 af   Average Runoff Depth = 1.29"
36.03% Pervious = 1.185 ac     63.97% Impervious = 2.104 ac



Type II 24-hr  2 YR Rainfall=2.47"Pre&Post-DR4
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment EX: DR-4 PRE

Runoff = 5.78 cfs @ 12.01 hrs,  Volume= 0.321 af,  Depth= 1.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YR Rainfall=2.47"

Area (ac) CN Description
1.868 98 Paved parking, HSG B
0.694 69 50-75% Grass cover, Fair, HSG B
2.562 90 Weighted Average
0.694 27.09% Pervious Area
1.868 72.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-4 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow
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fs

)
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Type II 24-hr
2 YR Rainfall=2.47"

Runoff Area=2.562 ac
Runoff Volume=0.321 af

Runoff Depth=1.50"
Tc=10.0 min

CN=90

5.78 cfs



Type II 24-hr  2 YR Rainfall=2.47"Pre&Post-DR4
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Summary for Subcatchment PR: DR-4 POST

Runoff = 0.66 cfs @ 11.99 hrs,  Volume= 0.033 af,  Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YR Rainfall=2.47"

Area (ac) CN Description
0.236 98 Paved parking, HSG B
0.491 61 >75% Grass cover, Good, HSG B
0.727 73 Weighted Average
0.491 67.54% Pervious Area
0.236 32.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment PR: DR-4 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type II 24-hr
2 YR Rainfall=2.47"

Runoff Area=0.727 ac
Runoff Volume=0.033 af

Runoff Depth=0.55"
Tc=6.0 min

CN=73

0.66 cfs



Type II 24-hr  5 YR Rainfall=3.05"Pre&Post-DR4
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.562 ac   72.91% Impervious   Runoff Depth=2.03"Subcatchment EX: DR-4 PRE
   Tc=10.0 min   CN=90   Runoff=7.73 cfs  0.433 af

Runoff Area=0.727 ac   32.46% Impervious   Runoff Depth=0.89"Subcatchment PR: DR-4 POST
   Tc=6.0 min   CN=73   Runoff=1.10 cfs  0.054 af

Total Runoff Area = 3.289 ac   Runoff Volume = 0.487 af   Average Runoff Depth = 1.78"
36.03% Pervious = 1.185 ac     63.97% Impervious = 2.104 ac



Type II 24-hr  5 YR Rainfall=3.05"Pre&Post-DR4
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Summary for Subcatchment EX: DR-4 PRE

Runoff = 7.73 cfs @ 12.01 hrs,  Volume= 0.433 af,  Depth= 2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YR Rainfall=3.05"

Area (ac) CN Description
1.868 98 Paved parking, HSG B
0.694 69 50-75% Grass cover, Fair, HSG B
2.562 90 Weighted Average
0.694 27.09% Pervious Area
1.868 72.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-4 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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)
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Type II 24-hr
5 YR Rainfall=3.05"

Runoff Area=2.562 ac
Runoff Volume=0.433 af

Runoff Depth=2.03"
Tc=10.0 min

CN=90

7.73 cfs



Type II 24-hr  5 YR Rainfall=3.05"Pre&Post-DR4
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment PR: DR-4 POST

Runoff = 1.10 cfs @ 11.98 hrs,  Volume= 0.054 af,  Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YR Rainfall=3.05"

Area (ac) CN Description
0.236 98 Paved parking, HSG B
0.491 61 >75% Grass cover, Good, HSG B
0.727 73 Weighted Average
0.491 67.54% Pervious Area
0.236 32.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment PR: DR-4 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

1

0

Type II 24-hr
5 YR Rainfall=3.05"

Runoff Area=0.727 ac
Runoff Volume=0.054 af

Runoff Depth=0.89"
Tc=6.0 min

CN=73

1.10 cfs
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.562 ac   72.91% Impervious   Runoff Depth=2.48"Subcatchment EX: DR-4 PRE
   Tc=10.0 min   CN=90   Runoff=9.34 cfs  0.529 af

Runoff Area=0.727 ac   32.46% Impervious   Runoff Depth=1.20"Subcatchment PR: DR-4 POST
   Tc=6.0 min   CN=73   Runoff=1.51 cfs  0.073 af

Total Runoff Area = 3.289 ac   Runoff Volume = 0.601 af   Average Runoff Depth = 2.19"
36.03% Pervious = 1.185 ac     63.97% Impervious = 2.104 ac



Type II 24-hr  10 YR Rainfall=3.53"Pre&Post-DR4
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Page 15HydroCAD® 10.00-12  s/n 01712  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment EX: DR-4 PRE

Runoff = 9.34 cfs @ 12.01 hrs,  Volume= 0.529 af,  Depth= 2.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
1.868 98 Paved parking, HSG B
0.694 69 50-75% Grass cover, Fair, HSG B
2.562 90 Weighted Average
0.694 27.09% Pervious Area
1.868 72.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-4 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=2.562 ac
Runoff Volume=0.529 af

Runoff Depth=2.48"
Tc=10.0 min

CN=90

9.34 cfs



Type II 24-hr  10 YR Rainfall=3.53"Pre&Post-DR4
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Summary for Subcatchment PR: DR-4 POST

Runoff = 1.51 cfs @ 11.98 hrs,  Volume= 0.073 af,  Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
0.236 98 Paved parking, HSG B
0.491 61 >75% Grass cover, Good, HSG B
0.727 73 Weighted Average
0.491 67.54% Pervious Area
0.236 32.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment PR: DR-4 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

) 1

0

Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=0.727 ac
Runoff Volume=0.073 af

Runoff Depth=1.20"
Tc=6.0 min

CN=73

1.51 cfs



Type II 24-hr  25 YR Rainfall=4.19"Pre&Post-DR4
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.562 ac   72.91% Impervious   Runoff Depth=3.10"Subcatchment EX: DR-4 PRE
   Tc=10.0 min   CN=90   Runoff=11.56 cfs  0.662 af

Runoff Area=0.727 ac   32.46% Impervious   Runoff Depth=1.67"Subcatchment PR: DR-4 POST
   Tc=6.0 min   CN=73   Runoff=2.11 cfs  0.101 af

Total Runoff Area = 3.289 ac   Runoff Volume = 0.763 af   Average Runoff Depth = 2.78"
36.03% Pervious = 1.185 ac     63.97% Impervious = 2.104 ac



Type II 24-hr  25 YR Rainfall=4.19"Pre&Post-DR4
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Summary for Subcatchment EX: DR-4 PRE

Runoff = 11.56 cfs @ 12.01 hrs,  Volume= 0.662 af,  Depth= 3.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YR Rainfall=4.19"

Area (ac) CN Description
1.868 98 Paved parking, HSG B
0.694 69 50-75% Grass cover, Fair, HSG B
2.562 90 Weighted Average
0.694 27.09% Pervious Area
1.868 72.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-4 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
25 YR Rainfall=4.19"

Runoff Area=2.562 ac
Runoff Volume=0.662 af

Runoff Depth=3.10"
Tc=10.0 min

CN=90

11.56 cfs



Type II 24-hr  25 YR Rainfall=4.19"Pre&Post-DR4
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Summary for Subcatchment PR: DR-4 POST

Runoff = 2.11 cfs @ 11.98 hrs,  Volume= 0.101 af,  Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YR Rainfall=4.19"

Area (ac) CN Description
0.236 98 Paved parking, HSG B
0.491 61 >75% Grass cover, Good, HSG B
0.727 73 Weighted Average
0.491 67.54% Pervious Area
0.236 32.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment PR: DR-4 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

2

1

0

Type II 24-hr
25 YR Rainfall=4.19"

Runoff Area=0.727 ac
Runoff Volume=0.101 af

Runoff Depth=1.67"
Tc=6.0 min

CN=73

2.11 cfs
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.562 ac   72.91% Impervious   Runoff Depth=3.58"Subcatchment EX: DR-4 PRE
   Tc=10.0 min   CN=90   Runoff=13.24 cfs  0.764 af

Runoff Area=0.727 ac   32.46% Impervious   Runoff Depth=2.04"Subcatchment PR: DR-4 POST
   Tc=6.0 min   CN=73   Runoff=2.58 cfs  0.124 af

Total Runoff Area = 3.289 ac   Runoff Volume = 0.887 af   Average Runoff Depth = 3.24"
36.03% Pervious = 1.185 ac     63.97% Impervious = 2.104 ac



Type II 24-hr  50 YR Rainfall=4.69"Pre&Post-DR4
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Summary for Subcatchment EX: DR-4 PRE

Runoff = 13.24 cfs @ 12.01 hrs,  Volume= 0.764 af,  Depth= 3.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YR Rainfall=4.69"

Area (ac) CN Description
1.868 98 Paved parking, HSG B
0.694 69 50-75% Grass cover, Fair, HSG B
2.562 90 Weighted Average
0.694 27.09% Pervious Area
1.868 72.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-4 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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)
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Type II 24-hr
50 YR Rainfall=4.69"

Runoff Area=2.562 ac
Runoff Volume=0.764 af

Runoff Depth=3.58"
Tc=10.0 min

CN=90

13.24 cfs



Type II 24-hr  50 YR Rainfall=4.69"Pre&Post-DR4
  Printed  5/23/2016Prepared by VRTHOR2012
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Summary for Subcatchment PR: DR-4 POST

Runoff = 2.58 cfs @ 11.98 hrs,  Volume= 0.124 af,  Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YR Rainfall=4.69"

Area (ac) CN Description
0.236 98 Paved parking, HSG B
0.491 61 >75% Grass cover, Good, HSG B
0.727 73 Weighted Average
0.491 67.54% Pervious Area
0.236 32.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment PR: DR-4 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

2

1

0

Type II 24-hr
50 YR Rainfall=4.69"

Runoff Area=0.727 ac
Runoff Volume=0.124 af

Runoff Depth=2.04"
Tc=6.0 min

CN=73

2.58 cfs
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.562 ac   72.91% Impervious   Runoff Depth=4.07"Subcatchment EX: DR-4 PRE
   Tc=10.0 min   CN=90   Runoff=14.95 cfs  0.869 af

Runoff Area=0.727 ac   32.46% Impervious   Runoff Depth=2.44"Subcatchment PR: DR-4 POST
   Tc=6.0 min   CN=73   Runoff=3.06 cfs  0.148 af

Total Runoff Area = 3.289 ac   Runoff Volume = 1.017 af   Average Runoff Depth = 3.71"
36.03% Pervious = 1.185 ac     63.97% Impervious = 2.104 ac
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Summary for Subcatchment EX: DR-4 PRE

Runoff = 14.95 cfs @ 12.01 hrs,  Volume= 0.869 af,  Depth= 4.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.20"

Area (ac) CN Description
1.868 98 Paved parking, HSG B
0.694 69 50-75% Grass cover, Fair, HSG B
2.562 90 Weighted Average
0.694 27.09% Pervious Area
1.868 72.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-4 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr
100 YR Rainfall=5.20"
Runoff Area=2.562 ac

Runoff Volume=0.869 af
Runoff Depth=4.07"

Tc=10.0 min
CN=90

14.95 cfs
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Summary for Subcatchment PR: DR-4 POST

Runoff = 3.06 cfs @ 11.97 hrs,  Volume= 0.148 af,  Depth= 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.20"

Area (ac) CN Description
0.236 98 Paved parking, HSG B
0.491 61 >75% Grass cover, Good, HSG B
0.727 73 Weighted Average
0.491 67.54% Pervious Area
0.236 32.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment PR: DR-4 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

3

2

1

0

Type II 24-hr
100 YR Rainfall=5.20"
Runoff Area=0.727 ac

Runoff Volume=0.148 af
Runoff Depth=2.44"

Tc=6.0 min
CN=73

3.06 cfs



45.0"
(1143 mm)

StormTech MC-3500 Chamber (not to scale)

Nominal Chamber Specifications

Size (L x W x H) 90" (2286 mm) x 77” (1956 mm) x 45" (1143 mm)

Chamber Storage 109.9 ft3 (3.11 m3)

Min. Installed Storage* 178.9 ft3 (5.06 m3)

Weight 134 lbs (60.8 kg)

Shipping

15 chambers/pallet

7 end caps/pallet

7 pallets/truck

StormTech MC-3500 End Cap (not to scale)

Nominal End Cap Specifications

Size (L x W x H) 25.7" (653 mm) x 75" (1905 mm) x 45" (1143 mm)

End Cap Storage 14.9 ft3 (0.42 m3)

Min. Installed Storage* 46.0 ft3 (1.30 m3)

Weight 49 lbs (22.2 kg)

* This assumes a minimum of 12" (305 mm) of stone above, 9" (229 mm) of stone below
chambers,  9" (229 mm) of row spacing, and 40% stone porosity.

* This assumes a minimum of 12” (305mm) of stone above, 9” (229 mm) of stone below, 9” (229 mm)
row spacing, 6” (152 mm) of stone perimeter, and 40% stone porosity.  

StormTech 
MC-3500 Chamber
Designed to meet the most stringent industry
performance standards for superior struc-
tural 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 maximiz-
ing land usage for commercial
and municipal applications.

MC-3500 Chamber



General Cross Section

NOTE: Assumes 40% porosity for the stone plus the chamber/end cap volume. End
Cap volume assumes 6” (152mm) stone perimeter.

Storage Volume Per Chamber/End Cap ft3 (m3)

Bare        Chamber/End Cap and Stone
Unit Volume — Stone Foundation

Storage          Depth in. (mm) 

ft3 (m3) 9 (229) 12 (305) 15 (381) 18 (457) 

MC-3500 Chamber 109.9 (3.11) 178.9 (5.06) 184.0 (5.21) 189.2 (5.36) 194.3 (5.5)

MC-3500 End Cap 14.9 (0.42) 46.0 (1.33) 47.7 (1.35) 49.4 (1.40) 51.1 (1.45 )

Amount of Stone Per Chamber

NOTE: Assumes 12" (305 mm) of stone above, and  9" (229 mm) row spacing, and 6”
(152mm) of perimeter stone in front of end caps.

ENGLISH 
Stone Foundation Depth

tons (yd3) 9 in. 12 in. 15 in. 18 in.

MC-3500 9.1 (6.4) 9.7 (6.9) 10.4 (7.3) 11.1 (7.8)

End Cap 4.1 (2.9) 4.3 (3.0) 4.5 (3.2) 4.7 (3.3)

METRIC kg (m3) 229 mm 305 mm 381 mm 457 mm
MC-3500 8220 (4.9) 8831 (5.3) 9443 (5.6) 10054 (6.0)

End Cap 3699 (2.2) 3900 (2.3) 4100 (2.4) 4301 (2.6)

Volume of Excavation Per Chamber/End Cap in yd3 (m3)

NOTE: Assumes 9" (229 mm) of separation between chamber rows, 6" (152
mm) of perimeter in front of end caps, and 24” (610 mm) of cover. The volume
of excavation will vary as depth of cover increases.

Stone Foundation Depth in. (mm)

9 (229) 12 (305) 15 (381) 18 (457)

MC-3500 12.4 (9.5) 12.8 (9.8) 13.3 (10.2) 13.8 (10.5)

End Cap 4.1 (3.1) 4.2 (3.2) 4.4 (3.3) 4.5 (3.5)

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® is a registered trademark of StormTech, Inc
The Green Building Council Member logo is a registered trademark of the U.S. Green Building Council. 
S150909 03/2014

© 2014 Advanced Drainage Systems, Inc.
Printed on recycled paper

70 Inwood Road, Suite 3     Rocky Hill     Connecticut     06067    

860.529.8188     888.892.2694     fax 866.328.8401     fax 860-529-8040     www.stormtech.com         

Detention • Retention • Water Quality

A division of



Project: COR Mercy Redevelopment Project No.

Drainage Area DR-1 Date:

By:

Checked:

Sheet:

TITLE:

Vortechs Unit - TBD

 Water Quality Volume

DESCRIPTION:

Total Water Quality Volume Required

Formula for calculating the Water Quality storage volume (WQv) = (P) (Rv) (A)

P = 90% Rainfall Event =

I = percent Impervious Cover =

Rv = 0.05 + 0.009(I) =

A =  Acres =

Water Quality Storage Volume (acre-feet) =

Alternative Practice: 75% of WQv

Note:

1

WATER QUALITY STORAGE VOLUME

10487.00

5/20/2016

TCB

JWL

89

0.85

1 of

Cubic-Feet

5,482 Cubic-Feet

12

1.00

(25-(0+0+0))*3=0 ------------------> 0% IC reduction, 0% Standard Practice, 75% Alternative practice

Water Quality Volume is based on the formual in Section 9.2 of the New York State Stormwater 

Management Design Manual page 9-5.  See Below for Calulation of the formula.

2.366

0.17

7,309

Existing impervious = - ac  Proposed Impervious = - ac  IC Reduction =0%                                            (25 - 

(% IC reduction + % WQv treatment by Standard practice + %RRV)) * 3 = %WQv by Alt Practice     

File: Site DEC Strd calcs-DR1.xls

5/23/2016

10:13 AM



2.37 acres

 WQv = 5,482 cf

P = 0.85 inch

I= 89.0 %

Rv = 0.85

Peak Water Quality Discharge

CN= 1000/ [10+5P+10Qa-10(Qa^2+1.25*Qa*P)^2]

Qa= 0.64 inches

Cn= 97.9

Ia = 0.041

Ia/P = 0.048

qu = 750.00

Tc = 0.25 hrs

1.77 cfs

PEAK WATER QUALITY DISCHARGE

Area contributing =

From TR-55

Peak Qwq =

(qu*A*Qa)

File: Site DEC Strd calcs-DR1.xls

5/23/2016

10:13 AM
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Project: COR Mercy Redevelopment Project No.

Drainage Area DR-2 Date:

By:

Checked:

Sheet:

TITLE:

Vortechs Unit - TBD

 Water Quality Volume

DESCRIPTION:

Total Water Quality Volume Required

Formula for calculating the Water Quality storage volume (WQv) = (P) (Rv) (A)

P = 90% Rainfall Event =

I = percent Impervious Cover =

Rv = 0.05 + 0.009(I) =

A =  Acres =

Water Quality Storage Volume (acre-feet) =

Alternative Practice: 75% of WQv

Note:

1

WATER QUALITY STORAGE VOLUME

10487.00

5/20/2016

TCB

JWL

86

0.82

1 of

Cubic-Feet

9,911 Cubic-Feet

12

1.00

(25-(0+0+0))*3=0 ------------------> 0% IC reduction, 0% Standard Practice, 75% Alternative practice

Water Quality Volume is based on the formual in Section 9.2 of the New York State Stormwater 

Management Design Manual page 9-5.  See Below for Calulation of the formula.

4.418

0.30

13,215

Existing impervious = - ac  Proposed Impervious = - ac  IC Reduction =0%                                            (25 - 

(% IC reduction + % WQv treatment by Standard practice + %RRV)) * 3 = %WQv by Alt Practice     

File: Site DEC Strd calcs-DR2.xls

5/23/2016

10:13 AM



4.42 acres

 WQv = 9,911 cf

P = 0.85 inch

I= 86.0 %

Rv = 0.82

Peak Water Quality Discharge

CN= 1000/ [10+5P+10Qa-10(Qa^2+1.25*Qa*P)^2]

Qa= 0.62 inches

Cn= 97.7

Ia = 0.041

Ia/P = 0.048

qu = 900.00

Tc = 0.15 hrs

3.84 cfs

PEAK WATER QUALITY DISCHARGE

Area contributing =

From TR-55

Peak Qwq =

(qu*A*Qa)

File: Site DEC Strd calcs-DR2.xls

5/23/2016

10:13 AM
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Project: COR Mercy Redevelopment Project No.

0.271 Ac Impervious Area Required Date:

By:

Checked:

Sheet:

TITLE:

Vortechs Unit - TBD

 Water Quality Volume

DESCRIPTION:

Total Water Quality Volume Required

Formula for calculating the Water Quality storage volume (WQv) = (P) (Rv) (A)

P = 90% Rainfall Event =

I = percent Impervious Cover =

Rv = 0.05 + 0.009(I) =

A =  Acres =

Water Quality Storage Volume (acre-feet) =

Alternative Practice: 75% of WQv

Note:

(25-(0+0+0))*3=0 ------------------> 0% IC reduction, 0% Standard Practice, 75% Alternative practice

Water Quality Volume is based on the formual in Section 9.2 of the New York State Stormwater 

Management Design Manual page 9-5.  See Below for Calulation of the formula.

0.271

0.02

935

Existing impervious = - ac  Proposed Impervious = - ac  IC Reduction =0%                                            (25 - 

(% IC reduction + % WQv treatment by Standard practice + %RRV)) * 3 = %WQv by Alt Practice     

100

0.95

1 of

Cubic-Feet

701 Cubic-Feet

12

1.00

1

WATER QUALITY STORAGE VOLUME

10487.00

5/23/2016

TCB

JWL

File: Site DEC Strd calcs-IMPERVIOUS AREA.xls

5/23/2016

10:14 AM



0.27 acres

 WQv = 701 cf

P = 0.85 inch

I= 100.0 %

Rv = 0.95

Peak Water Quality Discharge

CN= 1000/ [10+5P+10Qa-10(Qa^2+1.25*Qa*P)^2]

Qa= 0.71 inches

Cn= 98.7

Ia = 0.062

Ia/P = 0.073

qu = 1000.00

Tc = 0.10 hrs

0.30 cfs

PEAK WATER QUALITY DISCHARGE

Area contributing =

From TR-55

Peak Qwq =

(qu*A*Qa)

File: Site DEC Strd calcs-IMPERVIOUS AREA.xls

5/23/2016

10:14 AM
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APPENDIX B – Mercy Heights Trip Generation Letter 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 
 
 
 
 
May 23, 2016  
 
COR Development Company 
540 Towne Drive 
Fayetteville, NY  13066 
Attn: Kate Johnson 
 
RE:  Mercy Heights, City of Watertown, NY 
  Trip Generation Letter  
        

Dear Ms. Johnson: 

The purpose of this letter is to provide a trip generation assessment and comparison related to the 
proposed Mercy Heights Re-development location on the site of the former Mercy Hospital located 
between Arsenal Street, Stone Street, South Massey Street and Sherman Street, in the City of 
Watertown, Jefferson County, New York. This letter compares projected trip generation volume 
estimates generated by proposed mixed use development to the former hospital use, and discusses 
the thresholds for completing a Traffic Impact Study (TIS). The following outlines the results of the 
study. 
 
Proposed Development 

This Trip Generation Letter provides a comparison of site generated traffic volumes from the 
former Mercy Hospital (117,090 s.f.) to the proposed Mercy Heights Re-development which 
includes 108 units of apartments and 36,000 s.f. of office space. Data contained in Trip Generation, 
9th Edition, published by the Institute of Transportation Engineers (ITE) in 2012 was used to project 
the volume of traffic generated by the former Mercy Hospital and proposed re-development 
project. Data published by the ITE is the nationally accepted standard for generating trips for new 
uses. 
 
The proposed project will have access via driveways along Arsenal Street, South Massey Street, 
Stone Street, and Sherman Street. There are currently three driveways servicing the property along 
Arsenal Street. The proposed development will close two of these driveways; the remaining 
driveway will be located approximately 225 ft east of South Massey Street. The proposed plan will 
eliminate two existing curb cuts on South Massey Street and create an entrance only driveway north 
of St. Patrick’s Church and an exit only driveway located south of St. Patrick’s Church. A single 
driveway will be provided along Stone Street replacing the existing drop off loop for the former 
hospital. Finally, along Sherman Street, where the former hospital utilized four curb cuts, the 
proposed development will provide one well defined driveway. These consolidations of access 
points will improve safety along these streets for motorists, pedestrians and bicyclists. 
 
Table I summarizes the volume of site trips during the weekday AM and PM peak hours for each of 
the site uses. All trip generation calculations are included in the attachment to this letter. 
 

 

3495 Winton Place 
Building E, Suite 110 
Rochester, NY 14623 

 
phone 585.272.4660  

fax 585.272.4662  



Re: Proposed Mercy Heights Re-Development, City of Watertown, NY May 23, 2016 
 Trip Generation Letter 
 
 

 

  Page 2 of 2 
 

TABLE I: SITE GENERATED DRIVEWAY VOLUMES 

LAND USE UNITS AM PEAK HOUR PM PEAK HOUR 
ENTER EXIT ENTER EXIT 

Former Mercy Hospital 117,090 s.f. 70 41 41 68 
Proposed Office Space 36,000 s.f. 75 10 20 99 
Proposed Apartments 108 units 11 46 50 27 
Total Proposed Trips  86 56 70 126 
Difference in Trips Generated +16 +15 +29 +58 

 
The former hospital is estimated to have been generating 70 entering/41 exiting vehicle trips during 
the AM peak hour and 41 entering/68 exiting vehicle trips during the PM peak hour. The proposed 
Mercy Heights development is expected to generate 86 entering/56 exiting vehicle trips during the 
AM peak hour and 70 entering/126 exiting vehicle trips during the PM peak hour. Based on total site 
generated volumes during the peak hours, the proposed Mercy Heights development will generate 
approximately 31 vehicles more than the former hospital during the AM peak hour and 87 vehicles 
more during the PM peak hour. 
 
Thresholds for the Requirement of a Traffic Impact Study 

Reviewing agencies – including the New York State Department of Transportation – use a guideline 
in determining whether a project warrants the preparation of a traffic assessment report. The 
applicable guideline is that if a proposed project is projected to add 100 vehicles per hour (vph) or 
more per approach to an intersection, then that intersection should be studied for potential traffic 
impacts. Given that the proposed development is anticipated to generate 126 vph or less entering 
and exiting the project site during both peak hours using four possible driveways on Arsenal Street, 
South Massey Street, Stone Street, and Sherman Street, the adjacent intersections and surrounding 
roadway network are unlikely to experience any significant adverse traffic impacts; therefore, no 
further study is required. 
 
Conclusions 

Given the low volume of projected site generated traffic (126 vph or less entering and exiting the 
project site during both peak hours), it is our firm’s professional opinion that the proposed project 
will not have any potentially significant adverse impact on traffic operations within the study area. 
No further study is necessary or recommended. 
 
If you have any questions or are in need of additional information, please do not hesitate to contact 
our office. 
  
Very truly yours, 
SRF & Associates 

 
 
Amy C. Dake, P.E., PTOE 
Senior Traffic Engineer 
S:\Projects\2016\36031 Mercy Re-Development\Corresp\Mercy Heights Trip Gen 052316.docx 



 

 

 

ATTACHMENT 

 

May 23, 2016 

 

 

Letter to Ms. Kate Johnson 

COR Development Company 

 

Proposed Mercy Heights Re-Development 

 

City of Watertown 

Jefferson County, New York 

 

 
3495 Winton Place 
Building E, Suite 110 
Rochester, NY 14623 
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APPENDIX C – Site Lighting Specification Sheets 
 



Invue

ARB ARBOR 
POST TOP

 
DECORATIVE LUMINAIRE

SPECIFICATION FEATURES

Construction
Two-piece IP66 rated housing 
is cast from low copper content 
corrosion resistant aluminum, 
maintaining strength and precision 
to sustain long term dayform 
appearance. ANSI C136.31 testing 
compliance prevents damage from 
installation generated vibration. 
External hardware and casting 
seams are minimized to enhance 
appearance. 

Optics
Specifically designed for pedestrian 
applications, WaveStream LED 
optical waveguide technology 
produces both symmetric NEMA 
type V and asymmetric NEMA II, 
III, IV distributions. The waveguide 
is manufactured from precision 
injection molded acrylic resulting 
in a pixelation free optical image 
for improved glare control and 
visual comfort. Luminaire efficacy’s 
measure up to 100 lm/w for 4000K 
(+/- 275K) CCT at 70 CRI (min), 
optional 3000K CCT at 80 CRI is 
also available.

Electrical
LED driver(s) are directly  mounted 
to upper housing thermal pad for 
optimal thermal performance. 
Standard 0-10V dimming drivers 
and Eaton’s proprietary surge 
protection module are designed 
to withstand 10kV of transient 
line surge. Drivers operate at 120-

277V 50/60Hz with 347V/60Hz or 
480V/60Hz operation optional. 
Suitable for ambient temperature 
applications from -30°C (-22°F) to 
40°C (104°F). Limited high ambient 
options allow for 50°C operation. 

Controls
The Arbor LED luminaire control 
options are designed to be simple 
and cost-effective ASHRAE and 
California Title 24 compliant 
solutions. The ANSI C136.41 
compliant NEMA 7-PIN receptacle 
enables wireless dimming when 
used with compatible photocontrol. 
An integrated dimming and 
occupancy sensor is a standalone 
control option available in on/off 
(MS) and bi-level dimming (MS/
DIM) operation. The optional 
LumaWattTM system is best 
described as a peer-to-peer 
wireless network of luminaire-
integral sensors that operate in 
accordance with programmable 
profiles. Each sensor is capable 
of motion and photo sensing, 
metering power consumption and 
wireless communication.

Mounting
Fitter assembly mounts over 
2-3/8” O.D. tenon and is secured 
via six concealed stainless steel 
set screws. Design of fitter 
provides seamless transition to 
3” O.D. round pole top. Additional 
mounting accessories include a 

single fixture arm mount, twin 
fixture arm mount and wall mount 
arm. Additional pole mount 
accessories mount to a 3” x 4” 
long tenon for 4” - 5” O.D. poles 
tops. For existing 2-3/8” tenons an 
adapter is shipped standard.

Finish
Eaton utilizes premium  
ultra-weatherable TGIC based  
polyester powder coatings that  
are specifically formulated to  
withstand extended outdoor  
exposure.  The powders are  
formulated exclusively for Eaton 
to serve functionally as well as 
decorative. Good film appearance 
combinded with excellent  
mechanical an exterior exposure 
qualities display greater than twice 
as much gloss retention. RAL and 
custom color matches available. 
Finish is compliant with ASTM B117 
3000hr salt spray standard.

Warranty
Five-year warranty.

TD516018EN 
2016-05-18 09:06:09

The Invue Arbor post top brings architectural style to area/site and 
pedestrian scale applications. Its dayform appearance brings a desired 
organic look into the urban environment. WaveStreamTM LED Optics 
provide a uniform pixelation free image, managing glare while providing 
high levels of visibility.

DESCRIPTION

C E R T I F I C A T I O N  D A T A
UL/cUL Listed
IP66 Housing
ANSI C136.31
1.5G Vibration Tested
RoHS
ISO 9001
DesignLights ConsortiumTM Qualified*

E N E R G Y  D A T A
Electronic LED Driver
>0.9 Power Factor
<20% Total Harmonic Distortion
120-277V 50/60Hz, 347V/60Hz,
480V/60Hz
-30°C Minimum Temperature
40°C Ambient Temperature Rating

E P A
Effective Projected Area: (Sq. Ft.) 0.9

Approximate Net Weight:
37 lbs. [16.8 kgs.]

S

YS
TEMS

C

E RT I F I E

D

2-3/8" [61mm]

25-5/16" [643mm]

25-3/4"
[653mm]

DIMENSIONS

Catalog # Type 

Date 

Project 

Comments 

Prepared by 

*www.designlights.org



Specifications and 
dimensions subject to 
change without notice.

Eaton 
1121 Highway 74 South
Peachtree City, GA 30269
P: 770-486-4800
www.eaton.com/lighting

TD516018EN 
2016-05-18 09:06:09

ARB ARBOR POST TOP

20" [508mm]
1-3/4"

[44mm]5-1/4" [133mm]

11-1/2"
[292mm]

39" [991mm]

21-7/8" [556mm]

Single Arm Mount
Weight: 56 lbs. [25.45 kgs.]
EPA: 1.7 sq/ft

Post Top Adapter
Weight: 41 lbs. [18.63 kgs.]
EPA: 1.2 sq/ft

Twin Arm Mount - 1.5G
Weight: 114 lbs. [51.81 kgs.]
EPA: 3.45 sq/ft

Wall Mount Arm
Weight: 57 lbs. [25.91 kgs.]
EPA: 1.8 sq/ft

15"
[381mm]

12"
[305mm]

5"
[127mm]

(4) 1/2"
[14mm]

1-3/4"
[44mm]

15"
[381mm]

8"
[203mm]

4-1/2"
[114mm]

O.D.

4-1/2"
[114mm]

O.D.

4-1/2"
[114mm]

O.D.

Wall Mount Arm
Drill Pattern

MOUNTING CONFIGURATIONS (WEIGHT AND EPAS INCLUDES FIXTURE)

14’

10’

8’

18’

22’

Twin Arm MountSingle Mount w/ArmSingle Post Top

Wall Mount

POLE CONFIGURATIONS
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Sample Number: ARB-B2-LED-D1-T2-GM

Product Family 1, 2, 3 Lumens 4 Lamp Type 6 Voltage Distribution Color

ARB=Arbor Post Top B1= Nominal 2,300 Lumens
B2=Nominal 4,500 Lumens
B3=Nominal 8,500 Lumens
B4= Nominal 9,500 Lumens 5

LED= Solid State Light 
Emitting Diodes

D1=Dimming Driver (120-277V)
347=347V 7

480=480V 7 , 8

T2=Type II
T3=Type III
T4=Type IV
T5=Type V

AP=Grey
BZ=Bronze
BK=Black
DP=Dark Platinum
GM=Graphite Metallic
WH=White
CC=Custom Color 9

Options (Add as Suffi x) Accessories (Order Separately) 19

7030=70 CRI / 3000K CCT 10

8030=80 CRI / 3000K CCT 10

PC=Button Type Photocontrol 11

PER=Standard 3-PIN Photocontrol Receptacle 11

PER7=NEMA 7-PIN Twistlock Photocontrol Receptacle 11 , 12 
HA=50°C High Ambient 13

MS-LXX=Photo/Motion Sensor for On/Off Operation 14, 15

MS/DIM-LXX=Programmable Photo/Motion Sensor 14, 15, 16

DIMRF-LX=LumaWatt Wireless Sensor 7, 14

5LTD=Fifth Light Dali Driver 17

DIM=0-10V External Dimming Leads 18 
VS=Tempered Glass Vandal Shield 

ARSA-XX=Single Pole Mount Arm
ARWM-XX=Wall Mount Arm
ARTA15-XX=Twin Mount Bracket - 1.5G 20, 21

ARPA4-XX=Pole Adapter 4"
FSIR-100=Wireless Confi guration Tool for Occupancy Sensor 16

NOTES: 
1. Customer is responsible for engineering analysis to confi rm pole and fi xture compatibility for all applications. Refer to our white paper WP513001EN for additional information. 
2. DesignLights ConsortiumTM Qualifi ed. Refer to www.designlights.org Qualifi ed Products List under Family Models for details. 
3. Fixture slipfi ts over standard 2-3/8" or 3" O.D. tenon. 
4. Lumens are nominal. See lumen table for more information. 
5. B4 only available with Type V distribution.  
6. Standard 4000K CCT, nominal 70 CRI.  
7. Requires the use of a step down transformer. 
8.  Only for use with 480V Wye systems. Per NEC, not for use with ungrounded systems, impedance grounded systems or corner grounded systems (commonly known as Three Phase Three Wire Delta, Three Phase 

High Leg Delta and Three Phase Corner Grounded Delta systems).
9. Cutsom and RAL color matching available upon request. Consult your lighting representative at Eaton for more information.
10.  Extended lead times apply. Use dedicated IES fi les when performing layouts. These fi les are published on the Arbor luminaire product page on the website.
11. Not available with MS, MSDIM or DIMRF options.
12. Compatible with standard 3-PIN photocontrols and 5-PIN or 7-PIN ANSI controls.
13. Not available with Type II, III and IV B3 optics.
14. Not available with HA option.
15. Replace XX with mounting height in feet for proper lens selection, L8, L20 and L40 are available options.
16. This tool enables adjustment of parameters including high and low modes, sensitivity, time delay, cutoff and more. Consult your lighting representative at Eaton for more information.
17. Only available with B1 and B2 lumen packages.
18. Low voltage control leads brought out 18" outside fi xture. Not available with control options.
19. Replace XX with color designation.
20. Fits on 3" O.D. x 4" long tenon only.

ORDERING INFORMATION

Lumen Package B1 B2 B3 B4

Drive Current

Power Wattage (Watts) 24W 48W 96W 99W

Input Current (mA) @ 120V 200 400 800 830

Input Current (mA) @ 208V 120 240 470 480

Input Current (mA) @ 240V 100 200 400 420

Input Current (mA) @ 277V 90 180 350 360

Power Wattage (Watts) 26W 53W 107W 108W

Input Current (mA) @ 347V 79 161 325 328

Input Current (mA) @ 480V 58 117 235 237

Optics

Type II
Lumens  2,045  3,994  7,362 --

BUG Rating B1-U1-G1 B1-U2-G2 B3-U2-G3 --

Type III
Lumens  2,324  4,534  8,451 -

BUG Rating B1-U1-G1 B1-U2-G2 B2-U2-G3 --

Type IV
Lumens  2,408  4,691  8,740 --

BUG Rating B1-U1-G1 B1-U2-G2 B2-U2-G3 -

Type V
Lumens  2,311  4,529  8,511  9,464 

BUG Rating B2-U1-G1 B3-U2-G2 B3-U2-G3 B3-U2-G3

POWER AND LUMENS

Ambient
Temperature

Lumen 
Multiplier

0ºC 1.02

10ºC 1.01

25ºC 1.00

40ºC 0.99

50ºC 0.97

LUMEN MULTIPLIER

Color 
Temperature 

(CCT)

CRI 
(Nominal)

Multiplier
(Hours)

4000 70 1.00

3000 80 0.91

COLOR TEMPERATURE

Ambient
Temperature

TM-21 Lumen 
Maintenance 

(60,000 Hours)

Calculated L70
(Hours)

25ºC >91% >230,000

40ºC >88% >172,000

50ºC >86% >142,000

NOTE: Maintenance data applies to the highest drive current 
and represents the worst case at the highest wattage.

LUMEN MAINTENANCE



GLEON 
GALLEON LED

1-10 Light Squares

Solid State LED

 
AREA/SITE LUMINAIRE

McGraw-Edison

SPECIFICATION FEATURES

Construction
Extruded aluminum driver 
enclosure thermally isolated from 
Light Squares for optimal thermal 
performance. Heavy-wall, die-
cast aluminum end caps enclose 
housing and die-cast aluminum 
heat sinks. A unique, patent 
pending interlocking housing and 
heat sink provides scalability with 
superior structural rigidity. 3G 
vibration tested. Optional tool-
less hardware available for ease 
of entry into electrical chamber. 
Housing is IP66 rated.

Optics
Patented, high-efficiency 
injection-molded AccuLED 
Optics technology. Optics are 
precisely designed to shape 
the distribution maximizing 
efficiency and application spacing. 
AccuLED Optics create consistent 
distributions with the scalability 
to meet customized application 
requirements. Offered standard 
in 4000K (+/- 275K) CCT 70 CRI. 
Optional 6000K CCT and 3000K 
CCT.

Electrical
LED drivers are mounted to 
removable tray assembly for ease 
of maintenance. 120-277V 50/60Hz, 
347V 60Hz or 480V 60Hz operation. 
480V is compatible for use with 
480V Wye systems only. Standard 
with 0-10V dimming. Shipped 
standard with Eaton proprietary 
circuit module designed to 
withstand 10kV of transient line 
surge. The Galleon LED luminaire 
is suitable for operation in -40°C 
to 40°C ambient environments. 
For applications with ambient 
temperatures exceeding 40°C, 
specify the HA (High Ambient) 
option. Light Squares are IP66 
rated. Greater than 90% lumen 
maintenance expected at 60,000 
hours. Available in standard 1A 
drive current and optional 530mA 
and 700mA drive currents.

Mounting
STANDARD ARM MOUNT: 
Extruded aluminum arm includes 
internal bolt guides allowing for 
easy positioning of fixture during 
assembly. When mounting two 
or more luminaires at 90° and 
120° apart, the EA extended arm 
may be required. Refer to the 
arm mounting requirement table. 

Round pole adapter included. 
For wall mounting, specify wall 
mount bracket option. 3G vibration 
rated. QUICK MOUNT ARM: Arm 
is bolted directly to the pole and 
the fixture slides onto the quick 
mount arm and is secured via a 
single fastener, facilitating quick 
and easy installation. The versatile, 
patent pending, quick mount 
arm accommodates multiple drill 
patterns ranging from 1-1/2” to 
4-7/8”. Removal of the door on the 
quick mount arm enables wiring of 
the fixture without having to access 
the driver compartment. A knock-
out enables round pole mounting.

Finish
Housing finished in super durable 
TGIC polyester powder coat paint, 
2.5 mil nominal thickness for 
superior protection against fade 
and wear. Heat sink is powder 
coated black. Standard colors 
include black, bronze, grey, 
white, dark platinum and graphite 
metallic. RAL and custom color 
matches available.

Warranty
Five-year warranty.

TD500020EN
2016-01-29 10:56:52

The Galleon™ LED luminaire delivers exceptional performance in a 
highly scalable, low-profile design. Patented, high-efficiency AccuLED 
Optics™ system provides uniform and energy conscious illumination to 
walkways, parking lots, roadways, building areas and security lighting 
applications. IP66 rated and UL/cUL Listed for wet locations.

DESCRIPTION

*www.designlights.org

S

YS
TEMS

C

E RT I F I E

D

C E R T I F I C A T I O N  D A T A
UL/cUL Wet Location Listed
ISO 9001
LM79 / LM80 Compliant
3G Vibration Rated
IP66 Rated
DesignLights ConsortiumTM Qualified*

E N E R G Y  D A T A
Electronic LED Driver
>0.9 Power Factor
<20% Total Harmonic Distortion
120V-277V 50/60Hz
347V & 480V 60Hz
-40°C Min. Temperature
40°C Max. Temperature
50°C Max. Temperature (HA Option)

Catalog # Type 

Date 

Project 

Comments 

Prepared by 

TY P E  " N "
3/4" [19mm]

Diameter
Hole

(2) 9/16" [14mm]
Diameter

Holes

1-3/4"
[44mm]

7/8" [22mm]

2"
[51mm]

DRILLING PATTERN

“A”

3-15/16" 
[100mm]

21-3/4" [553mm] "B"

DIMENSION DATA

Number of 
Light Squares

“A” 
Width

“B” 
Standard 

Arm Length

“B” 
Optional Arm 

Length 1

Weight
with Arm 

(lbs.)

EPA 
with Arm 2 

(Sq. Ft.)

1-4 15-1/2" 
(394mm)

7" 
(178mm)

10" 
(254mm)

33 
(15.0 kgs.) 0.96

5-6 21-5/8" 
(549mm)

7" 
(178mm)

10" 
(254mm)

44 
(20.0 kgs.) 1.00

7-8 27-5/8" 
(702mm)

7" 
(178mm)

13" 
(330mm)

54 
(24.5 kgs.) 1.07

9-10 33-3/4" 
(857mm)

7" 
(178mm)

16" 
(406mm)

63 
(28.6 kgs.) 1.12

NOTES: 1. Optional arm length to be used when mounting two fi xtures at 90° on a single pole. 2. EPA calculated 
with optional arm length.

DIMENSIONS
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2 @ 180° Triple1

4 @ 90°

2 @ 90° Triple2 2 @ 120°

NOTES: 1 Round poles are 3 @ 120°. Square poles are 3 @ 90°. 2 Round poles are 3 @ 90°.

“A”

QM Quick Mount Arm (Standard) QMEA Quick Mount Arm (Extended)

21-3/4" [553mm]21-3/4" [553mm]
8-7/16"

[215mm]
16-9/16" 
[421mm]

3-15/16"
[100mm]

QUICK MOUNT ARM DATA

Number of 
Light Squares 1, 2

“A” 
Width

Weight with QM Arm
(lbs.) 

Weight with QMEA Arm
(lbs.)

EPA
(Sq. Ft.)

1-4 15-1/2" (394mm) 35 (15.91 kgs.) 38 (17.27 kgs.)

1.115-6 3 21-5/8" (549mm) 46 (20.91 kgs.) 49 (22.27 kgs.)

7-8 27-5/8" (702mm) 56 (25.45 kgs.) 59 (26.82 kgs.)

NOTES: 1 QM option available with 1-8 light square confi gurations. 2 QMEA option available with 1-6 light square confi gurations. 3 QMEA arm to be used when mounting two fi xtures at 90° on a single pole.

Con� guration 90° Apart 120° Apart

GLEON-AE-01
7" Arm

(Standard)
7" Arm

(Standard)

GLEON-AE-02 7" Arm
(Standard)

7" Arm
(Standard)

GLEON-AE-03 7" Arm
(Standard)

7" Arm
(Standard)

GLEON-AE-04 7" Arm
(Standard)

7" Arm
(Standard)

GLEON-AE-05 10" Extended Arm
(Required)

7" Arm
(Standard)

GLEON-AE-06 10" Extended Arm
(Required)

7" Arm
(Standard)

GLEON-AE-07 13" Extended Arm
(Required)

13" Extended Arm
(Required)

GLEON-AE-08 13" Extended Arm
(Required)

13" Extended Arm
(Required)

GLEON-AE-09
16" Extended Arm

(Required)
16" Extended Arm

(Required)

GLEON-AE-10 16" Extended Arm
(Required)

16" Extended Arm
(Required)

ARM MOUNTING REQUIREMENTS

8-1/8" [206mm]

1-13/16"
[47mm]

(2) 27/64"
[11mm]

Dia. Hole

3"
[76mm]

3-13/16"
[97mm]

3-13/64"
[82mm]

MAST ARM MOUNT

4-15/16"
[125mm]

3-3/4"
[96mm]

6-15/16"
[177mm]

4"
[102mm]

4-7/8"
[124mm]

1-1/4" [32mm]

9/16"
[15mm]

Dia. Hole

QUICK MOUNT ARM (INCLUDES FIXTURE ADAPTER)

10-5/32" 
[256mm]

6-3/16" 
[157mm]

21-3/4"
[553mm]

7"
[178mm]

2-7/16"
[61mm]

STANDARD WALL MOUNT
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Standard

Street Side

House Side

Street Side

House Side

Street Side

House Side

Optics Rotated Left @ 90° [L90] Optics Rotated Right @ 90° [R90]

OPTIC ORIENTATION

Asymmetric Area Distributions

Symmertric Distributions

T3
(Type III)

SL2
(Type II with Spill Control)

SL3
(Type III with Spill Control)

T4FT
(Type IV Forward Throw)

T4W
(Type IV Wide)

SL4
(Type IV with Spill Control)

Specialized Distributions

Asymmetric Roadway Distributions

AFL
(Automotive Frontline)

SLL
(90° Spill Light Eliminator Left)

SLR
(90° Spill Light Eliminator Right)

T2R
(Type II Roadway)

RW
(Rectangular Wide Type I)

T3R
(Type III Roadway)

5NQ
(Type V Square Narrow)

5MQ
(Type V Square Medium)

5WQ
(Type V Square Wide)

T2
(Type II)

OPTICAL DISTRIBUTIONS
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Number of Light Squares 1 2 3 4 5 6 7 8 9 10

Drive Current 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A

Nominal Power (Watts) 56 107 157 213 264 315 370 421 475 528

Input Current @ 120V (A) 0.47 0.90 1.31 1.79 2.21 2.64 3.09 3.51 3.96 4.41

Input Current @ 208V (A) 0.28 0.51 0.74 1.02 1.25 1.48 1.76 1.99 2.22 2.50

Input Current @ 240V (A) 0.25 0.45 0.65 0.90 1.10 1.30 1.55 1.75 1.95 2.20

Input Current @ 277V (A) 0.23 0.41 0.59 0.82 1.00 1.18 1.41 1.59 1.77 2.00

Optics

T2
Lumens  5,272  10,303  15,373  20,313  25,168  30,118  35,618  40,357  45,018  49,842 

BUG Rating B1-U0-G1 B2-U0-G2 B2-U0-G2 B3-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G5 B4-U0-G5 B4-U0-G5

T2R
Lumens  5,597  10,938  16,321  21,565  26,719  31,974  37,813  42,844  47,792  52,914 

BUG Rating B1-U0-G1 B2-U0-G2 B2-U0-G2 B3-U0-G3 B3-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4 B4-U0-G4 B4-U0-G5

T3
Lumens  5,374  10,501  15,669  20,704  25,652  30,697  36,303  41,134  45,884  50,802 

BUG Rating B1-U0-G2 B2-U0-G2 B2-U0-G3 B3-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G5 B3-U0-G5 B4-U0-G5 B4-U0-G5

T3R
Lumens  5,493  10,735  16,017  21,164  26,222  31,379  37,110  42,048  46,904  51,930 

BUG Rating B1-U0-G2 B1-U0-G2 B2-U0-G3 B2-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G5 B3-U0-G5 B3-U0-G5 B3-U0-G5

T4FT
Lumens  5,405  10,562  15,760  20,824  25,801  30,875  36,514  41,372  46,150  51,096 

BUG Rating B1-U0-G2 B2-U0-G2 B2-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G5 B3-U0-G5 B3-U0-G5 B3-U0-G5 B3-U0-G5

T4W
Lumens  5,335  10,426  15,556  20,555  25,468  30,476  36,042  40,838  45,554  50,436 

BUG Rating B1-U0-G2 B2-U0-G2 B2-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G5 B3-U0-G5 B4-U0-G5 B4-U0-G5 B4-U0-G5

SL2
Lumens  5,263  10,285  15,347  20,278  25,124  30,066  35,556  40,288  44,940  49,756 

BUG Rating B1-U0-G2 B2-U0-G2 B2-U0-G3 B3-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G5 B3-U0-G5 B4-U0-G5 B4-U0-G5

SL3
Lumens  5,373  10,500  15,667  20,701  25,649  30,693  36,298  41,128  45,878  50,794 

BUG Rating B1-U0-G2 B2-U0-G3 B2-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G5 B3-U0-G5 B3-U0-G5 B3-U0-G5

SL4
Lumens  5,105  9,976  14,886  19,669  24,370  29,163  34,488  39,078  43,591  48,262 

BUG Rating B1-U0-G2 B1-U0-G3 B1-U0-G3 B2-U0-G4 B2-U0-G4 B2-U0-G5 B3-U0-G5 B3-U0-G5 B3-U0-G5 B3-U0-G5

5NQ
Lumens  5,542  10,830  16,160  21,352  26,455  31,658  37,439  42,421  47,320  52,392 

BUG Rating B2-U0-G1 B3-U0-G1 B3-U0-G2 B4-U0-G2 B4-U0-G2 B5-U0-G2 B5-U0-G3 B5-U0-G3 B5-U0-G3 B5-U0-G4

5MQ
Lumens  5,644  11,029  16,457  21,745  26,942  32,241  38,128  43,202  48,191  53,356 

BUG Rating B3-U0-G1 B4-U0-G2 B4-U0-G2 B5-U0-G3 B5-U0-G3 B5-U0-G4 B5-U0-G4 B5-U0-G4 B5-U0-G4 B5-U0-G5

5WQ
Lumens  5,659  11,059  16,501  21,803  27,014  32,327  38,230  43,317  48,320  53,498 

BUG Rating B3-U0-G1 B4-U0-G2 B4-U0-G2 B5-U0-G3 B5-U0-G4 B5-U0-G4 B5-U0-G4 B5-U0-G5 B5-U0-G5 B5-U0-G5

SLL/SLR
Lumens  4,722  9,227  13,767  18,191  22,539  26,971  31,897  36,141  40,315  44,635 

BUG Rating B1-U0-G2 B1-U0-G3 B2-U0-G3 B2-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G5 B3-U0-G5 B3-U0-G5 B3-U0-G5

RW
Lumens  5,492  10,732  16,014  21,159  26,216  31,372  37,101  42,038  46,893  51,918 

BUG Rating B2-U0-G1 B3-U0-G1 B4-U0-G2 B4-U0-G2 B4-U0-G2 B5-U0-G3 B5-U0-G3 B5-U0-G3 B5-U0-G4 B5-U0-G4

AFL
Lumens  5,512  10,771  16,072  21,236  26,311  31,486  37,236  42,191  47,063  52,107 

BUG Rating B1-U0-G1 B1-U0-G1 B2-U0-G2 B2-U0-G2 B3-U0-G3 B3-U0-G3 B3-U0-G3 B3-U0-G3 B3-U0-G3 B3-U0-G4

* Nominal data for 4000K CCT.

NOMINAL POWER AND LUMENS (1A)

Ambient 
Temperature

Lumen Multiplier

0°C 1.02

10°C 1.01

25°C 1.00

40°C 0.99

50°C 0.97

LUMEN MULTIPLIER

Ambient 
Temperature

TM-21 Lumen
Maintenance

(60,000 Hours)

Theoretical L70
(Hours)

25°C > 94% > 350,000

40°C > 93% > 250,000

50°C* > 90% > 170,000

*  50°C lumen maintenance data applies to 530mA and 
700mA drive currents.

LUMEN MAINTENANCE
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Number of Light Squares 1 2 3 4 5 6 7 8 9 10

Drive Current 700mA 700mA 700mA 700mA 700mA 700mA 700mA 700mA 700mA 700mA

Nominal Power (Watts) 38 72 105 138 176 210 243 276 314 348

Input Current @ 120V (A) 0.32 0.59 0.86 1.14 1.45 1.72 2 2.28 2.58 2.86

Input Current @ 208V (A) 0.21 0.36 0.51 0.67 0.87 1.02 1.18 1.34 1.53 1.69

Input Current @ 240V (A) 0.19 0.32 0.45 0.59 0.77 0.90 1.04 1.18 1.35 1.49

Input Current @ 277V (A) 0.20 0.29 0.40 0.51 0.69 0.80 0.91 1.02 1.20 1.31

Optics

T2
Lumens  3,854  7,531  11,237  14,847  18,395  22,013  26,033  29,497  32,904  36,430 

BUG Rating B1-U0-G1 B1-U0-G2 B2-U0-G2 B2-U0-G2 B3-U0-G3 B3-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G4

T2R
Lumens  4,091  7,995  11,929  15,762  19,529  23,370  27,638  31,316  34,932  38,676 

BUG Rating B1-U0-G1 B1-U0-G2 B2-U0-G2 B2-U0-G2 B3-U0-G3 B3-U0-G3 B3-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4

T3
Lumens  3,928  7,676  11,453  15,133  18,750  22,437  26,534  30,065  33,537  37,132 

BUG Rating B1-U0-G1 B1-U0-G2 B2-U0-G2 B2-U0-G3 B3-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G5

T3R
Lumens  4,015  7,846  11,707  15,469  19,166  22,936  27,124  30,733  34,283  37,957 

BUG Rating B1-U0-G1 B1-U0-G2 B2-U0-G2 B2-U0-G3 B2-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G5 B3-U0-G5

T4FT
Lumens  3,951  7,720  11,519  15,221  18,858  22,567  26,688  30,240  33,732  37,347 

BUG Rating B1-U0-G1 B1-U0-G2 B2-U0-G2 B2-U0-G3 B2-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G5 B3-U0-G5 B3-U0-G5

T4W
Lumens  3,900  7,620  11,370  15,024  18,615  22,276  26,343  29,849  33,296  36,864 

BUG Rating B1-U0-G1 B1-U0-G2 B2-U0-G2 B2-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G5 B3-U0-G5 B3-U0-G5

SL2
Lumens  3,847  7,518  11,217  14,821  18,364  21,975  25,988  29,447  32,847  36,368 

BUG Rating B1-U0-G1 B1-U0-G2 B2-U0-G3 B2-U0-G3 B3-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G5

SL3
Lumens  3,927  7,675  11,451  15,131  18,747  22,434  26,531  30,061  33,533  37,126 

BUG Rating B1-U0-G1 B1-U0-G2 B2-U0-G3 B2-U0-G3 B2-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G5 B3-U0-G5

SL4
Lumens  3,731  7,292  10,880  14,376  17,812  21,315  25,208  28,562  31,861  35,275 

BUG Rating B1-U0-G2 B1-U0-G2 B1-U0-G3 B1-U0-G3 B2-U0-G4 B2-U0-G4 B2-U0-G4 B2-U0-G5 B2-U0-G5 B3-U0-G5

5NQ
Lumens  4,051  7,916  11,811  15,606  19,336  23,139  27,365  31,006  34,587  38,294 

BUG Rating B2-U0-G1 B3-U0-G1 B3-U0-G1 B3-U0-G2 B4-U0-G2 B4-U0-G2 B4-U0-G2 B5-U0-G2 B5-U0-G3 B5-U0-G3

5MQ
Lumens  4,125  8,062  12,029  15,894  19,692  23,565  27,869  31,577  35,224  38,999 

BUG Rating B2-U0-G1 B3-U0-G2 B4-U0-G2 B4-U0-G2 B4-U0-G2 B5-U0-G3 B5-U0-G3 B5-U0-G3 B5-U0-G4 B5-U0-G4

5WQ
Lumens  4,136  8,083  12,061  15,936  19,745  23,628  27,943  31,661  35,318  39,103 

BUG Rating B3-U0-G1 B3-U0-G2 B4-U0-G2 B4-U0-G2 B5-U0-G3 B5-U0-G3 B5-U0-G4 B5-U0-G4 B5-U0-G4 B5-U0-G4

SLL/SLR
Lumens  3,451  6,744  10,063  13,296  16,474  19,714  23,314  26,416  29,467  32,625 

BUG Rating B1-U0-G1 B1-U0-G2 B1-U0-G3 B2-U0-G3 B2-U0-G3 B2-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G5 B3-U0-G5

RW
Lumens  4,014  7,844  11,704  15,465  19,162  22,930  27,118  30,726  34,274  37,948 

BUG Rating B2-U0-G1 B3-U0-G1 B3-U0-G2 B4-U0-G2 B4-U0-G2 B4-U0-G2 B4-U0-G2 B5-U0-G3 B5-U0-G3 B5-U0-G3

AFL
Lumens  4,029  7,873  11,747  15,522  19,231  23,014  27,216  30,838  34,399  38,086 

BUG Rating B1-U0-G1 B1-U0-G1 B2-U0-G2 B2-U0-G2 B2-U0-G2 B3-U0-G2 B3-U0-G3 B3-U0-G3 B3-U0-G3 B3-U0-G3

* Nominal data for 4000K CCT.

NOMINAL POWER AND LUMENS (700MA)

GLEON GALLEON LED

TD500020EN
2016-01-29 10:56:52

Ambient 
Temperature

Lumen Multiplier

0°C 1.02

10°C 1.01

25°C 1.00

40°C 0.99

50°C 0.97

LUMEN MULTIPLIER

Ambient 
Temperature

TM-21 Lumen
Maintenance

(60,000 Hours)

Theoretical L70
(Hours)

25°C > 94% > 350,000

40°C > 93% > 250,000

50°C* > 90% > 170,000

*  50°C lumen maintenance data applies to 530mA and 
700mA drive currents.

LUMEN MAINTENANCE



Specifications and 
dimensions subject to 
change without notice.

Eaton 
1121 Highway 74 South
Peachtree City, GA 30269
P: 770-486-4800
www.eaton.com/lighting

TD500020EN
2016-01-29 10:56:52

GLEON GALLEON LED

Number of Light Squares 1 2 3 4 5 6 7 8 9 10

Drive Current 530mA 530mA 530mA 530mA 530mA 530mA 530mA 530mA 530mA 530mA

Nominal Power (Watts) 30 54 80 105 130 159 184 209 234 259

Input Current @ 120V (A) 0.25 0.45 0.66 0.86 1.07 1.32 1.52 1.72 1.93 2.14

Input Current @ 208V (A) 0.17 0.28 0.39 0.51 0.63 0.78 0.9 1.02 1.14 1.26

Input Current @ 240V (A) 0.17 0.25 0.35 0.45 0.55 0.70 0.80 0.90 1.00 1.10

Input Current @ 277V (A) 0.19 0.24 0.32 0.40 0.49 0.64 0.72 0.80 0.89 0.98

Optics

T2
Lumens  3,079  6,017  8,978  11,862  14,697  17,588  20,800  23,567  26,289  29,106 

BUG Rating B1-U0-G1 B1-U0-G2 B2-U0-G2 B2-U0-G2 B2-U0-G2 B3-U0-G3 B3-U0-G3 B3-U0-G3 B3-U0-G4 B3-U0-G4

T2R
Lumens  3,269  6,388  9,531  12,593  15,603  18,672  22,082  25,020  27,909  30,900 

BUG Rating B1-U0-G1 B1-U0-G1 B1-U0-G2 B2-U0-G2 B2-U0-G2 B2-U0-G2 B3-U0-G3 B3-U0-G3 B3-U0-G3 B3-U0-G4

T3
Lumens  3,138  6,133  9,150  12,091  14,980  17,926  21,200  24,021  26,795  29,667 

BUG Rating B1-U0-G1 B1-U0-G2 B2-U0-G2 B2-U0-G2 B2-U0-G3 B3-U0-G3 B3-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4

T3R
Lumens  3,208  6,269  9,354  12,359  15,313  18,325  21,671  24,555  27,390  30,326 

BUG Rating  B1-U0-G1  B1-U0-G2  B1-U0-G2  B2-U0-G2  B2-U0-G3  B2-U0-G3  B2-U0-G4  B3-U0-G4  B3-U0-G4  B3-U0-G4 

T4FT
Lumens  3,156  6,168  9,203  12,161  15,067  18,030  21,323  24,160  26,950  29,839 

BUG Rating  B1-U0-G1  B1-U0-G2  B1-U0-G2  B2-U0-G2  B2-U0-G3  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G4  B3-U0-G5 

T4W
Lumens  3,116  6,088  9,084  12,004  14,872  17,797  21,047  23,848  26,602  29,453 

BUG Rating B1-U0-G1 B1-U0-G2 B2-U0-G2 B2-U0-G2 B2-U0-G3 B3-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G5

SL2
Lumens  3,074  6,006  8,962  11,842  14,672  17,558  20,764  23,527  26,244  29,056 

BUG Rating B1-U0-G1 B1-U0-G2 B2-U0-G2 B2-U0-G3 B2-U0-G3 B3-U0-G3 B3-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4

SL3
Lumens  3,138  6,132  9,149  12,089  14,978  17,924  21,197  24,018  26,791  29,662 

BUG Rating B1-U0-G1 B1-U0-G2 B1-U0-G2 B2-U0-G3 B2-U0-G3 B2-U0-G3 B3-U0-G4 B3-U0-G4 B3-U0-G4 B3-U0-G4

SL4
Lumens  2,981  5,826  8,693  11,486  14,231  17,030  20,140  22,820  25,456  28,184 

BUG Rating B0-U0-G1 B1-U0-G2 B1-U0-G3 B1-U0-G3 B1-U0-G3 B2-U0-G3 B2-U0-G4 B2-U0-G4 B2-U0-G4 B2-U0-G5

5NQ
Lumens  3,236  6,324  9,437  12,469  15,449  18,487  21,863  24,773  27,634  30,595 

BUG Rating B1-U0-G0 B2-U0-G1 B3-U0-G1 B3-U0-G2 B3-U0-G2 B4-U0-G2 B4-U0-G2 B4-U0-G2 B4-U0-G2 B5-U0-G2

5MQ
Lumens  3,296  6,441  9,610  12,698  15,733  18,828  22,266  25,229  28,142  31,158 

BUG Rating B2-U0-G1 B3-U0-G1 B3-U0-G2 B4-U0-G2 B4-U0-G2 B4-U0-G2 B5-U0-G3 B5-U0-G3 B5-U0-G3 B5-U0-G3

5WQ
Lumens  3,305  6,458  9,636  12,732  15,775  18,878  22,325  25,296  28,217  31,241 

BUG Rating B2-U0-G1 B3-U0-G2 B4-U0-G2 B4-U0-G2 B4-U0-G2 B5-U0-G3 B5-U0-G3 B5-U0-G3 B5-U0-G4 B5-U0-G4

SLL/SLR
Lumens  2,757  5,388  8,040  10,623  13,162  15,751  18,627  21,105  23,543  26,066 

BUG Rating B1-U0-G1 B1-U0-G2 B1-U0-G2 B1-U0-G3 B2-U0-G3 B2-U0-G3 B2-U0-G3 B2-U0-G4 B3-U0-G4 B3-U0-G4

RW
Lumens  3,207  6,267  9,351  12,356  15,309  18,320  21,666  24,549  27,384  30,319 

BUG Rating B2-U0-G1 B3-U0-G1 B3-U0-G1 B3-U0-G2 B4-U0-G2 B4-U0-G2 B4-U0-G2 B4-U0-G2 B4-U0-G2 B5-U0-G3

AFL
Lumens  3,219  6,290  9,385  12,401  15,365  18,387  21,745  24,638  27,484  30,429 

BUG Rating B1-U0-G1 B1-U0-G1 B1-U0-G1 B2-U0-G2 B2-U0-G2 B2-U0-G2 B2-U0-G2 B3-U0-G2 B3-U0-G3 B3-U0-G3

* Nominal data for 4000K CCT.

NOMINAL POWER AND LUMENS (530MA)

Ambient 
Temperature

Lumen Multiplier

0°C 1.02

10°C 1.01

25°C 1.00

40°C 0.99

50°C 0.97

LUMEN MULTIPLIER

Ambient 
Temperature

TM-21 Lumen
Maintenance

(60,000 Hours)

Theoretical L70
(Hours)

25°C > 94% > 350,000

40°C > 93% > 250,000

50°C* > 90% > 170,000

*  50°C lumen maintenance data applies to 530mA and 
700mA drive currents.

LUMEN MAINTENANCE
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dimensions subject to 
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Eaton 
1121 Highway 74 South
Peachtree City, GA 30269
P: 770-486-4800
www.eaton.com/lighting

TD500020EN
2016-01-29 10:56:52

Sample Number: GLEON-AE-04-LED-E1-T3-GM-700

Product Family 1, 2 Light Engine
Number of 
Light Squares 3 Lamp Type Voltage Distribution Color Mounting

GLEON=Galleon AE= 1A Drive 
Current

01= 1
02=2
03=3
04=4
05=5
06=6
07=7 4

08=8 4

09=9 5

10=10 5

LED= Solid State 
Light 
Emitting 
Diodes

E1=(120-277V)
347=347V 6 

480=480V 6, 7

T2=Type II
T2R=Type II Roadway
T3=Type III
T3R=Type III Roadway
T4FT=Type IV Forward Throw
T4W=Type IV Wide
5NQ=Type V Narrow
5MQ=Type V Square Medium
5WQ=Type V Square Wide
SL2=Type II w/Spill Control
SL3=Type III w/Spill  Control
SL4=Type IV w/Spill Control
SLL=90° Spill Light Eliminator Left
SLR=90° Spill Light Eliminator Right 
RW=Rectangular Wide Type I
AFL=Automotive Frontline 

AP=Grey
BZ=Bronze
BK=Black
DP= Dark Platinum
GM= Graphite Metallic
WH=White

[Blank]= Arm for Round 
or Square Pole

EA= Extended Arm 8

MA= Mast Arm 
Adapter 9

WM= Wall Mount
QM= Quick Mount 

Arm (Standard 
Length) 10

QMEA= Quick Mount 
Arm (Extended 
Length) 11

Options (Add as Suffi x) Accessories (Order Separately)

2L=Two Circuits 12, 13

7030=70 CRI / 3000K 14

8030=80 CRI / 3000K 15

7050=70 CRI / 5000K 15

7060=70 CRI / 6000K 14

530= Drive Current Factory Set to 530mA 16

700= Drive Current Factory Set to 700mA 16

P=Button Type Photocontrol (120, 208, 240 or 277V)
PER7= NEMA 7-PIN Twistlock Photocontrol Receptacle
R= NEMA Twistlock Photocontrol Receptacle
HA=50°C High Ambient 13, 17

MS/DIM-L08= Motion Sensor for Dimming Operation, Maximum 8' Mounting Height 18, 19, 20, 21, 22

MS/DIM-L20= Motion Sensor for Dimming Operation, 9' - 20' Mounting Height 18, 19, 20, 21, 22

MS/DIM-L40= Motion Sensor for Dimming Operation, 21' - 40' Mounting Height 18, 19, 20, 21

MS/DIM-L40W= Motion Sensor for Dimming Operation, 21' - 40' Mounting Height (Wide Range) 18, 19, 20, 21, 25

MS/X-L08= Bi-Level Motion Sensor, Maximum 8' Mounting Height 18, 19, 20, 21, 22, 26

MS/X-L20= Bi-Level Motion Sensor, 9' - 20' Mounting Height 18, 19, 20, 21, 23, 26

MS/X-L40= Bi-Level Motion Sensor, 21' - 40' Mounting Height 18, 19, 20, 21, 24, 26 
MS/X-L40W= Bi-Level Motion Sensor, 21' - 40' Mounting Height (Wide Range) 18, 19, 20, 21, 25, 26 
MS-L08= Motion Sensor for ON/OFF Operation, Maximum 8' Mounting Height 18, 19, 20, 21, 22

MS-L20= Motion Sensor for ON/OFF Operation, 9' - 20' Mounting Height 18, 19, 20, 21, 23

MS-L40=Motion Sensor for ON/OFF Operation, 21' - 40' Mounting Height 18, 19, 20, 21, 24 
MS-L40W= Motion Sensor for ON/OFF Operation, 21' - 40' Mounting Height (Wide Range) 18, 19, 20, 25

DIMRF-LW= LumaWatt Wireless Sensor, Wide Lens for 8' - 16' Mounting Height 27

DIMRF-LN= LumaWatt Wireless Sensor, Narrow Lens for 16' - 40' Mounting Height 27

L90=Optics Rotated 90° Left
R90=Optics Rotated 90° Right
MT=Factory Installed Mesh Top
TH=Tool-less Door Hardware
LCF=Light Square Trim Plate Painted to Match Housing 28

HSS=Factory Installed House Side Shield 29

CE=CE Marking 30

OA/RA1016=NEMA Photocontrol Multi-Tap - 105-285V
OA/RA1027=NEMA Photocontrol - 480V
OA/RA1201=NEMA Photocontrol - 347V
OA/RA1013=Photocontrol Shorting Cap
OA/RA1014=120V Photocontrol
MA1252=10kV Surge Module Replacement
MA1036-XX=Single Tenon Adapter for 2-3/8" O.D. Tenon
MA1037-XX=2 @ 180° Tenon Adapter for 2-3/8" O.D. Tenon
MA1197-XX=3 @ 120° Tenon Adapter for 2-3/8" O.D. Tenon
MA1188-XX=4 @ 90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1189-XX=2 @ 90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1190-XX=3 @ 90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1191-XX=2 @ 120° Tenon Adapter for 2-3/8" O.D. Tenon
MA1038-XX=Single Tenon Adapter for 3-1/2" O.D. Tenon
MA1039-XX=2 @ 180° Tenon Adapter for 3-1/2" O.D. Tenon
MA1192-XX=3 @ 120° Tenon Adapter for 3-1/2" O.D. Tenon
MA1193-XX=4 @ 90° Tenon Adapter for 3-1/2" O.D. Tenon
MA1194-XX=2 @ 90° Tenon Adapter for 3-1/2" O.D. Tenon
MA1195-XX=3 @ 90° Tenon Adapter for 3-1/2" O.D. Tenon
FSIR-100=Wireless Confi guration Tool for Occupancy Sensor 31

GLEON-MT1=Field Installed Mesh Top for 1-4 Light Squares
GLEON-MT2=Field Installed Mesh Top for 5-6 Light Squares
GLEON-MT3=Field Installed Mesh Top  for 7-8 Light Squares
GLEON-MT4=Field Installed Mesh Top for 9-10 Light Squares 
GLEON-QM=Quick Mount Arm Kit 10

GLEON-QM-EA=Quick Mount Extended Length Arm Kit 11

LS/HSS=Field Installed House Side Shield 29, 32

NOTES: 
1. Customer is responsible for engineering analysis to confi rm pole and fi xture compatibility for all applications. Refer to our white paper WP513001EN for additional support information.
2. DesignLights ConsortiumTM Qualifi ed. Refer to www.designlights.org Qualifi ed Products List under Family Models for details. 
3. Standard 4000K CCT and minimum 70 CRI.
4. Not compatible with extended quick mount arm (QMEA).
5. Not compatible with standard quick mount arm (QM) or extended quick mount arm (QMEA).
6. Requires the use of a step down transformer when combined with MS/DIM, MS/X or DIMRF.
7.  Only for use with 480V Wye systems. Per NEC, not for use with ungrounded systems, impedance grounded systems or corner grounded systems (commonly known as Three Phase Three Wire Delta, Three Phase 

High Leg Delta and Three Phase Corner Grounded Delta systems).
8. May be required when two or more luminaires are oriented on a 90° or 120° drilling pattern. Refer to arm mounting requirement table.
9. Factory installed.
10. Maximum 8 light squares.
11. Maximum 6 light squares. 
12.  2L is not available with MS/X or MS/DIM at 347V or 480V. 2L in AE-02 through AE-04 requires a larger housing, normally used for AE-05 or AE-06. Extended arm option may be required when mounting two or more 

fi xtures per pole at 90° or 120°. Refer to arm mounting requirement table.
13. Not available with LumaWatt wireless sensors. 
14. Extended lead times apply. Use dedicated IES fi les for 3000K and 6000K when performing layouts. These fi les are published on the Galleon luminaire product page on the website.
15. Extended lead times apply. For 8030, factor 7030 IES fi les x .92 (8% lumen loss). For 7050, use 7060 IES fi les.
16. 1 Amp standard. Use dedicated IES fi les for 530mA and 700mA when performing layouts. These fi les are published on the Galleon luminaire product page on the website. 
17. 50°C lumen maintenance data applies to 530mA and 700mA drive currents.
18. Consult factory for more information.
19. Utilizes internal step-down transformer when 347V or 480V is selected.
20. The FSIR-100 accessory is required to adjust parameters including high and low modes, sensitivity, time delay, cutoff and more. Consult your lighting representative at Eaton for more information.
21. Not available with HA option.
22. Approximately 22' detection diameter at 8' mounting height.
23. Approximately 40' detection diameter at 20' mounting height.
24. Approximately 60' detection diameter at 40' mounting height.
25. Approximately 100' detection diameter at 40' mounting height.
26. Replace X with number of light squares operating in low output mode.
27.  LumaWatt wireless sensors are factory installed only requiring network components RF-EM-1, RF-GW-1 and RF-ROUT-1 in appropriate quantities. See www.eaton.com/lighting for LumaWatt application information.
28.  Not available with house side shield (HSS).
29. Only for use with SL2, SL3, SL4 and AFL distributions. The Light Square trim plate is painted black when the HSS option is selected.
30. CE is not available with the DIMRF, MS, MS/X, MS/DIM, P, R or PER7 options. Available in 120-277V only.
31. This tool enables adjustment of parameters including high and low modes, sensitivity, time delay, cutoff and more. Consult your lighting representative at Eaton for more information.
32. One required for each Light Square.

ORDERING INFORMATION

GLEON GALLEON LED
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EXECUTIVE SUMMARY 
 
OVERVIEW 

The purpose of this report is to identify the potential traffic impacts associated with the proposed 
Mercy Heights Redevelopment in the City of Watertown, Jefferson County, New York. The 
operating characteristics of the proposed access points and impacts to the adjacent roadway 
network are identified and mitigating measures, if any, are provided to minimize capacity or safety 
concerns. 
 
In an effort to define traffic impact, this analysis establishes existing traffic conditions, projects 
background traffic flow including area growth and/or additional traffic resulting from new 
development in the area, and determines the traffic operations that would result from the 
proposed development. 
 
The proposed development is located at the former Mercy Hospital site bordered by Arsenal 
Street to the north, Stone street to the south, Sherman Street to the east, and South Massey 
Street to the west, in the City of Watertown, Jefferson County, New York. The site is currently 
shared with St. Patrick’s Parish, which will remain in operation. Land uses in the vicinity of the 
project site include gas stations, residential, and commercial uses. The study area consists of the 
following intersections: 
 

 Arsenal Street/Massey Street 
 Arsenal Street/Proposed-Existing Entrance 
 Arsenal Street/Sherman Street 
 Sherman Street/Proposed Entrance 
 Sherman Street/Stone Street 
 Stone Street/Proposed Entrance 
 South Massey Street/Stone Street 
 South Massey Street/Proposed South Entrance 
 South Massey Street/Proposed North Entrance 

 
The proposed project includes three (3) three-story, 36,402 square-foot residential apartment 
buildings, two (2) two-story, 18,000 square-foot office buildings, a 5,588 square-foot community 
center for the residential portion of the development, and an interior parking lot at the site of the 
demolished Mercy Hospital. Under full development conditions, the three proposed residential 
buildings will front on Stone Street and South Massey Street, respectively. The two proposed 
office buildings will front on Arsenal Street. The proposed community center will front on 
Sherman Street. Access to the site is proposed through the interior parking lot with five vehicular 
access points, one from each of the surrounding streets, except for South Massey Street, where 
two access points are proposed. The parking lot would essentially function as one large, collective 
parking lot for all of the uses on both the project site and St. Patrick’s church parcel, although 
different clusters of parking spaces would be on different parcels.  
 
City of Watertown officials were contacted to discuss projects within the study area that are 
under construction and/or approved. Additional traffic specifically generated by job growth at 
Convergys, as well any unanticipated background growth in the area aside from this specific 
development, has been added to the existing traffic volumes at the study area intersections using 
a 0.25% per year growth rate for the two-year build-out period based upon a review of historical 
traffic data along North Massey, Arsenal and Sherman Streets collected by the NYSDOT.  
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CONCLUSIONS & RECOMMENDATIONS 

This study evaluates the potential traffic impacts resulting from the proposed Mercy Heights 
Development in Watertown, NY. Based upon the collective analyses and field observations, the 
results indicate that the proposed development will not have significant adverse traffic impacts on 
the existing roadway network. The following sets forth conclusions and recommendations based 
upon the results of the analyses: 
 

1. The proposed development is expected to generate approximately 86 entering/56 exiting 
vehicle trips during the weekday AM peak hour and 70 entering/126 exiting vehicle trips 
during the PM peak hour.  
 

2. It is noted that the northbound left turn movement on South Massey Street currently 
operates at LOS “F” as a result of the heavy southbound left turn and through movements 
that require significant green time. The southbound left turn movement is currently 
409(266) vph during the AM(PM) peak hours. NYSDOT typically considers a dual left turn 
lane when left turn volumes reach 300 vph. Providing dual left turn lanes would allow for 
a reduction in green time for this movement thereby improving the northbound levels of 
service. The signal would operate in a split phased mode with separate northbound and 
southbound phases. Levels of service would improve to “C” or better on all approaches. 
This improvement is not required as mitigation for this development, however it should 
be considered as an improvement whether or not the proposed Mercy Heights 
development moves forward. 
 

3. The Gap Analysis shows that there will be sufficient gaps for all movements entering and 
exiting both the Arsenal Street and South Massey Street driveways. No turn restrictions 
are warranted to recommended at this time.  
 

4. The proposed development will not result in any potentially significant adverse traffic 
impacts to the study area intersections with the recommended mitigation in place. 
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I. INTRODUCTION 
 
The purpose of this report is to identify the potential traffic impacts associated with the proposed 
Mercy Heights Re-Development in the City of Watertown, Jefferson County, New York. The 
operating characteristics of the proposed access points and impacts to the adjacent roadway 
network are identified and mitigating measures, if any, are provided to minimize capacity or safety 
concerns. 
 
In an effort to define traffic impact, this analysis establishes existing traffic conditions, projects 
background traffic flow including area growth and/or additional traffic resulting from new 
development in the area, and determines the traffic operations that would result from the 
proposed development. 
 
 
II. LOCATION 
 
The proposed development is located at the former Mercy Hospital site bordered by Arsenal 
Street to the north, Stone street to the south, Sherman Street to the east, and South Massey 
Street to the west, in the City of Watertown, Jefferson County, New York. The site is currently 
shared with St. Patrick’s Parish, which will remain in operation. Land uses in the vicinity of the 
project site include gas stations, residential, and commercial uses. The study area consists of the 
intersections of: 

 Arsenal Street/Massey Street 
 Arsenal Street/Proposed-Existing Entrance 
 Arsenal Street/Sherman Street 
 Sherman Street/Proposed Entrance 
 Sherman Street/Stone Street 
 Stone Street/Proposed Entrance 
 South Massey Street/Stone Street 
 South Massey Street/Proposed South Entrance 
 South Massey Street/Proposed North Entrance 

 
The site location and study area are shown in Figure 1 (all figures are included at the end of the 
report). 
 
 
III. EXISTING HIGHWAY SYSTEM 
 
Arsenal Street (also known as NYS Route 3) is generally an east/west urban principal arterial 
roadway. NYS Route 3 provides service from the Fulton NY area to the west and terminates in 
Plattsburgh to the northeast. The segment on NYS Route 3/Arsenal Street within the study area 
is labeled NYS Route 3 and is under the jurisdiction and maintained by the City of Watertown. In 
the vicinity of the site, Arsenal Street consists of three travel lanes; one in the westbound direction 
and two in the eastbound direction. The posted speed limit in the vicinity of the site is 30 mph. 
According to the most recent traffic volume data collected by the New York State Department 
of Transportation (NYSDOT) in 2009, the annual average daily traffic (AADT) along Arsenal 
Street, east of Sherman Street is 11,682 vehicles per day (vpd). 
 
South Massey Street (US Route 11) is owned and maintained by the City of Watertown within 
the vicinity of the project. The highway is functionally classified as a north/south urban principal 
arterial highway with two travel lanes in each direction with a posted speed limit of 30 mph in the 
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vicinity of the site. South Massey Street, at its intersection with Arsenal Street, also includes 
separate northbound and southbound left-turn lanes. According to the most recent traffic volume 
data collected by NYSDOT in 2014, the AADT along South Massey Street north of Arsenal Street 
is approximately 16,102 vpd. 
 
Sherman Street is a City street that generally consists of one travel lane in each direction with an 
additional a northbound right turn lane at Arsenal Street, and a southbound right turn lane and 
northbound left turn lane at Stone Street. According to the most recent traffic volume data 
collected by NYSDOT in 2013, the AADT along Sherman Street south of Stone Street is 
approximately 3,763 vpd.  
 
Stone Street is a City street that is one-way in the westbound direction between Washington 
Street and South Massey Street. In front of the site, Stone Street provides two westbound travel 
lanes. Based on recent turning movement counts at Stone Street and South Massey Street, the 
westbound ADT on Stone Street is approximately 2,400 vpd.  
 
Figure 2 illustrates the lane geometry at each of the study intersections and the AADT/ADT 
volumes on the study roadways. 
 
 
IV. EXISTING TRAFFIC CONDITIONS 

  

A.  Peak Intervals for Analysis 

Given the functional characteristics of the land uses proposed for the site (residential and 
offices), the peak hours selected for analysis are the weekday commuter AM and PM peaks. 
The combination of site traffic and adjacent through traffic produces the greatest demand 
during these time periods. 

 
B.  Existing Traffic Volume Data 

Weekday commuter AM (7:00-9:00AM) and PM (4:00-6:00PM) peak hour volumes were 
collected at the study area intersections, as noted in Section II, on Tuesday, June 14, and 
Wednesday June 15, 2016. The peak hour traffic periods generally occurred between 7:30-
8:30 AM and 4:30-5:30 PM at the study intersections. 
 
All turning movement count data was collected on a typical weekday while local schools were 
in session. The traffic volumes were reviewed to confirm the accuracy and relative balance of 
the collective traffic counts. The actual differences in traffic volumes can be attributed to 
temporal variations in traffic volumes as well as activity related to driveways located in the 
segments between the study intersections. The weekday AM and PM peak hour volumes are 
reflected in Figure 3. 
 

C.  Field Observations 

The study intersections were observed during both peak intervals to assess current traffic 
operations. Signal timing information for intersections within the study area was utilized to 
determine peak hour phasing plans and phase durations during each interval. This information 
was used to support and/or calibrate capacity analysis models described in detail later in this 
report. 
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V. FUTURE AREA DEVELOPMENT AND LOCAL GROWTH 
 
Construction of the proposed Mercy Heights Development is anticipated to be completed within 
five years. City of Watertown officials were contacted to discuss projects within the study area 
that are under construction and/or approved. Several developments were identified including: 
Samaritan Medical Center expansion, 300 new jobs at Convergys, Northern New York 
Community Foundation office relocation to 131 Washington Street, Roth Industries building 
addition at 268 Bellew Avenue South, Washington Street Properties building rehabilitation at 505 
Washington Street, and the Clueless Bar re-opening as Club #9 at 545 Arsenal Street. 
 
Given the proximity potential impact of the additional Convergys jobs, additional traffic related to 
this development, has been added to the existing traffic volumes at the study area intersections. 
The other developments noted will add minimally to traffic volumes in the study area during the 
peak hours studied. Therefore, an additional growth rate of 0.25% per year has been added to the 
study area intersections for the five-year build-out period. This growth rate was determined based 
upon a review of historical traffic data along North Massey, Arsenal and Sherman Streets collected 
by the NYSDOT and in consideration of the noted area developments. The background traffic 
volumes are depicted in Figure 4. 
 
 
VI. PROPOSED DEVELOPMENT 

 
A.  Description 

The proposed project includes three (3) three-story, 36,402 square-foot residential apartment 
buildings, two (2) two-story, 18,000 square-foot office buildings, a 5,588 square-foot 
community center for the residential portion of the development, and an interior parking lot 
at the site of the demolished Mercy Hospital. Under full development conditions, the three 
proposed residential buildings will front on Stone Street and South Massey Street, 
respectively. The two proposed office buildings will front on Arsenal Street. The proposed 
community center will front on Sherman Street. Access to the site is proposed through the 
interior parking lot with five vehicular access points, one from each of the surrounding streets, 
except for South Massey Street, where two access points are proposed. The parking lot would 
essentially function as one large, collective parking lot for all of the uses on both the project 
site and St. Patrick’s church parcel, although different clusters of parking spaces would be on 
different parcels. Figure 5 illustrates the proposed concept plan.  

 
B.  Site Traffic Generation 

The volume of traffic generated by a site is dependent on the intended land use and size of 
the development. Trip generation is an estimate of the number of trips generated by a specific 
building or land use. These trips represent the volume of traffic entering and exiting the 
development. Trip Generation, 9th Edition is used as a reference for this information. The 
trip rate for the peak hour of the generator may or may not coincide in time or volume with 
the trip rate for the peak hour of adjacent street traffic. Volumes generated during the peak 
hour of adjacent street traffic, in this case, the weekday AM and PM peaks, represent a more 
critical volume when analyzing the capacity of the system; those intervals will provide the basis 
of this analysis. All trip generation information has been included in the appendix. 
 
Table I shows the total site generated trips for the weekday AM and PM peak hours for full 
build out of the proposed project.  
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T A B L E  I  
S I T E  G E N E R A T E D  T R I P S  

DESCRIPTION SIZE/ 
UNITS 

AM PEAK PM PEAK 
ENTER EXIT ENTER EXIT 

Apartments 108 Units 11 46 50 27 
Office 36,000 SF 75 10 20 99 

Total Site Generated Trips 86 56 70 126 

 
C.  Site Traffic Distribution 

The cumulative effect of site traffic on the transportation network is dependent on the origins 
and destinations of that traffic and the location of the access drive serving the site. 
 
The proposed arrival/departure distribution of traffic to be generated at this site is considered 
a function of several parameters, including the following: 

 Employment centers in the local area and region; 
 Population centers in the local area and region; 
 Proximity and access to I-81; 
 Site access drive locations and internal roadway circulation; 
 Existing highway network; 
 Existing traffic patterns; and 
 Existing traffic conditions and controls 

 
Figures 6A and 6B show the anticipated trip distribution pattern percentages for the 
proposed office and residential components of the development respectively. Figure 7 shows 
the resulting total site generated traffic as assigned to the study area intersections for the 
weekday commuter AM and PM peak hour periods for Full Development of the proposed 
project. 
 

 
VII. FULL DEVELOPMENT VOLUMES 
 
The projected design hour traffic volumes were developed for the weekday AM and PM peak 
hours by combining the future background traffic conditions (Figure 4), and projected site 
generated volumes for full build out of the proposed development (Figure 7). Figure 8 illustrates 
the total weekday AM and PM hour volumes anticipated for the proposed development under full 
development conditions. 
 
 
VIII. CAPACITY ANALYSIS 
 
Capacity analysis is a technique used for determining a measure of effectiveness for a section of 
roadway and/or intersection based on the number of vehicles during a specific time period. The 
measure of effectiveness used for the capacity analysis is referred to as a Level of Service (LOS). 
Levels of Service are calculated to provide an indication of the amount of delay that a motorist 
experiences while traveling along a roadway or through an intersection. Since the most amount 
of delay to motorists usually occurs at intersections, capacity analysis typically focuses on 
intersections, as opposed to highway segments. 
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Six Levels of Service are defined for analysis purposes. They are assigned letter designations, from 
"A" to "F", with LOS "A" representing the best conditions and LOS "F" the worst. Suggested ranges 
of service capacity and an explanation of Levels of Service are included in the Appendix. 
 
The standard procedure for capacity analysis of signalized and un-signalized intersections is 
outlined in the Highway Capacity Manual (HCM 2010) published by the Transportation Research 
Board. Traffic analysis software, Synchro 9, which is based on procedures and methodologies 
contained in the HCM, was used to analyze operating conditions at study area intersections. The 
procedure yields a Level of Service (LOS) based on the HCM 2010 as an indicator of how well 
intersections operate. 
 
Existing and background operating conditions during the peak study periods are evaluated to 
determine a basis for comparison with the projected future conditions. The future traffic 
conditions generated by the proposed development under full build out were analyzed to assess 
the operations of the intersections in the study area. Capacity results for existing, background, 
and full development conditions are listed in Table II. The discussion following the table 
summarizes capacity conditions. All capacity analysis calculations are included in the Appendices. 

 
T A B L E  I I :  CAPACITY ANALYSIS RESULTS 

INTERSECTION 

2016  
EXISTING 

CONDITIONS 

2021 
BACKGROUND 
CONDITIONS 

FULL ACCESS 
DEVELOPMENT 
CONDITIONS 

AM PM AM PM AM PM 
Arsenal Street/Massey Street (S) 

Eastbound Left/Thru – Arsenal St C(32.0) C(26.4) C(21.1) C(36.7) C(21.4) C(27.6) 
Eastbound Right – Arsenal St B(11.4) B(19.8) B(19.6) B(19.7) B(19.8) C(20.1) 

Westbound Thru/Right – Arsenal St D(36.3) C(25.2) D(48.6) C(25.7) D(49.3) C(26.7) 
Northbound Left – South Massey St F(100.5) F(*) F(*) F(*) F(*) F(*) 

Northbound Thru/Right – South Massey St C(29.3) D(36.6) D(44.0) D(39.5) D(45.3) D(41.7) 
Southbound Left – North Massey Street C(10.3) C(25.6) C(24.6) C(28.1) C(26.0) C(29.7) 

Southbound Thru/Right – North Massey Street A(6.8) B(15.6) B(15.7) B(16.9) B(16.0) B(17.3) 
Overall LOS C(23.7) D(45.3) D(36.6) D(52.0) D(40.0) E(62.2) 

Arsenal Street/ Parking Lot & Gas station (Proposed Entrance) (U) 
Eastbound Left – Arsenal Street A(7.9) A(8.3) A(7.9) A(8.4) A(7.9) A(8.4) 

Westbound Left – Arsenal Street A(9.4) A(8.9) A(9.6) A(9.0) A(9.7) A(9.0) 
Northbound Left/Thru/Right - Entrance B(11.1) B(12.2) B(11.3) B(12.4) C(17.6) D(28.4) 

Southbound Left/Thru/Right – Gas Station etc C(15.3) C(17.9) C(15.7) C(18.8) C(16.1) C(19.5) 

Sherman Street/ Commercial Lots Driveway/ Arsenal Street (S) 
Eastbound Left/Thru/Right – Arsenal Street B(12.0) B(13.2) B(12.2) B(13.4) B(12.3) B(13.5) 

Westbound Thru – Arsenal Street B(10.2) B(12.8) A(9.8) B(12.6) A(9.9) B(12.6) 
Westbound Right – Arsenal Street A(3.1) A(0.1) A(2.8) A(0.7) A(2.7) A(0.7) 

Northbound Left/Thru – Sherman Street B(13.0) B(14.5) B(14.1) B(16.1) B(14.4) B(16.6) 
Northbound Right – Sherman Street A(5.9) A(4.9) A(6.3) A(5.1) A(5.7) A(5.2) 

Southbound L/T/R – Commercial Driveway A(10.0 A(9.1) A(9.2) B(11.5) A(9.4) B(11.7) 
Overall LOS B(11.2) B(12.6) B(11.4) B(13.2) B(11.4) B(13.3) 

Sherman Street/ Proposed Entrance (U) 
Eastbound Left/Right – Proposed Entrance 

NA NA 
B(10.6) B(11.3) 

Northbound Left – Sherman Street A(7.5) A(7.7) 
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INTERSECTION 

2016  
EXISTING 

CONDITIONS 

2021 
BACKGROUND 
CONDITIONS 

FULL ACCESS 
DEVELOPMENT 
CONDITIONS 

AM PM AM PM AM PM 
Sherman Street/ Stone Street 

Westbound Left/Thru – Stone Street A(4.6) B(10.5) A(6.3) B(10.8) A(6.4) B(10.8) 
Westbound Right – Stone Street A(2.3) A(3.8) A(2.9) A(3.9) A(3.2) A(4.0) 

Northbound Left – Sherman Street A(3.3) A(9.6) A(4.7) A(9.5) A(4.8) A(9.6) 
Northbound Thru – Sherman Street A(3.3) A(8.9) A(4.6) A(9.2) A(4.9) A(9.2) 
Southbound Thru – Sherman Street A(3.3) A(9.0) A(4.8) A(9.1) A(4.8) A(9.2) 
Southbound Right – Sherman Street A(0.0) A(1.3) A(0.0) A(1.4) A(0.0) A(1.4) 

Overall LOS A(3.4) A(8.7) A(4.7) A(8.8) A(4.8) A(8.8) 

Stone Street/ Rexford Place/ Proposed Entrance 
Southbound Right – Proposed Entrance NA NA A(8.7) A(9.5) 

South Massey Street/ Stone Street (S) 
Eastbound L/T/R – Stone Street A(5.7) A(5.9) A(5.7) A(5.9) A(6.8) A(6.2) 
Westbound Left – Stone Street B(13.0) B(19.2) B(13.0) B(19.3) B(14.2) B(19.9) 

Westbound Thru/Right – Stone Street A(9.7) C(20.5) A(9.8) C(21.0) B(10.2) C(21.4) 
Northbound Left/Thru – S Massey Street A(6.8) B(11.7) A(6.9) B(11.9) A(8.7) B(12.7) 
Southbound Thru/Right – S Massey Street A(5.6) A(7.4) A(5.6) A(7.4) A(6.6) A(7.6) 

Overall LOS A(6.3) B(11.1) A(6.3) B(11.2) A(7.6) B(11.7) 

South Massey Street/ Proposed South Driveway 
Westbound – Proposed South Driveway 

NA NA 
B(12.6) C(24.7) 

Southbound Left – South Massey Street A(8.3) A(9.3) 
South Massey Street/ Proposed North Driveway 

Westbound – Proposed South Driveway 
NA NA 

B(12.0) B(11.9) 
Southbound Left – South Massey Street B(10.2) B(14.8) 

 
Notes: 
C(15.6) = Level of Service(Delay in seconds per vehicle) 
(S) = Signalized; (U) = Un-signalized 
NA = Approach does not exist and/or was not analyzed during this condition 
 
Table II summarizes the capacity analysis results of the existing, 2021 background, and full 
development conditions. The results indicate that no significant changes in levels of service are 
anticipated as a result of the proposed of development at any of the study area intersections 
during the three peak hours studied. It is noted that the northbound left turn movement on South 
Massey Street currently operates at LOS “F” as a result of the heavy southbound left turn and 
through movements that require significant green time. The southbound left turn movement is 
currently 409(266) vph during the AM(PM) peak hours. NYSDOT typically considers a dual left 
turn lane when left turn volumes reach 300 vph. Providing dual left turn lanes would allow for a 
reduction in green time for this movement thereby improving the northbound levels of service. 
The signal would operate in a split phased mode with separate northbound and southbound 
phases. Levels of service would improve to “C” or better on all approaches. This improvement is 
not required as mitigation for this development and is not included in any of the following analyses, 
however it should be considered as an improvement whether or not the proposed Mercy Heights 
development moves forward. 
 
Minor changes in levels of service will occur at the Arsenal Street/South Massey Street intersection 
and at South Massey Street/Stone Street. The eastbound right turn movement during the PM peak 
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hour will change from LOS “B” to “C” at Arsenal Street/South Massey Street intersection between 
background and full development conditions. In addition, the overall intersection LOS changes 
from “D” to “E”. The change in LOS from “B” to “C” is the result of a borderline condition and 
is the result of an increase in delay of 0.4 seconds per vehicle. The overall LOS can be improved 
to “D” with minor signal timing changes that would be produced by the controller as traffic 
volumes change at this intersection during the peak hours. No mitigation is warranted or 
recommended at this location.  
 
At the South Massey Street/Stone Street intersection the westbound thru/right turn lane is 
projected to change from LOS “A” to “B” with a corresponding increase in delay of 0.4 seconds 
during the AM peak hour between background and full development conditions. Again this is the 
result of a borderline condition. All levels of service remain at acceptable levels and no mitigation 
is warranted or recommended. 
 
 
IX. GAP ANALYSIS  

A Gap Analysis was performed along both Arsenal Street and South Massey Street at the proposed 
driveway locations to determine the availability of gaps for traffic to enter (left-turns) and exit (left 
and right turns) the proposed driveways. For un-signalized intersections such as these, gap 
availability can be used as a surrogate methodology for evaluating the ability of side road traffic to 
enter and exit the fronting traffic stream. 
 
The availability of gaps within the traffic stream primarily determines the side road driver behavior 
and delay for both entering and exiting motorists. A gap study counts the actual gaps in existing 
traffic available for a vehicle to enter or exit the side road. The difference between the actual 
number of gaps and the projected demand for a particular traffic movement can then be calculated 
as a reserve or deficit capacity. 
 
The 2010 Highway Capacity Manual provides data relative to gap sizes that motorists find 
acceptable to execute the required maneuver. SRF & Associates performed a gap analysis at the 
proposed driveway location along Arsenal Street as well as the proposed north driveway along 
South Massey Street on Tuesday, June 14th, Wednesday June 15th and Tuesday, June 21st, 2016 
during the AM and PM peak hours to evaluate potential future operating conditions. Table III 
indicates the acceptable gap duration, the number of existing gaps based on the duration, the 
projected traffic volume for the movement, and the resulting reserve (or deficit) capacity during 
the AM and PM peak hours. 

T A B L E  I I I  
PEAK HOUR GAP ANALYSIS RESULTS  

INTERSECTION MOVEMENT 
ACCEPTABLE 

GAP 
DURATION 

EXISTING GAPS 
BASED ON 

COLLECTED DATA 
(VPH) 

PROJECTED 
VOLUME 

(VPH) 

RESERVE 
CAPACITY 

(VPH) 

Arsenal 
St/Proposed 
Driveway 

Right turns 
exiting site 

6.9 sec 228(365) 2(18) 226(347) 

Left turns 
exiting site 

7.5 sec 155(36) 1(14) 154(22) 

Left turns 
entering site 

4.1 sec 260(218) 8(4) 252(214) 
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South Massey 
St/Proposed 
Driveway 

Right turns 
exiting site 

6.9 sec 359(92) 3(31) 356(61) 

Left turns 
exiting site 

7.5 sec 210(88) 1(9) 209(79) 

Left turns 
entering site 

4.1 sec 570(139) 16(7) 554(132) 

Note: 
00(00) = AM(PM) Peak Hour 
 
Based on the field observations, gap study, the operation and phasing of the traffic signal at Arsenal 
St/South Massey Street, and the projected site generated traffic volumes, it is anticipated that 
there will be sufficient gaps to accommodate all of the turns in and out of the site at both the 
Arsenal Street and South Massey Street driveways. No turn restrictions are warranted to 
recommended at this time.  
 
 
X. CONCLUSIONS & RECOMMENDATIONS 
  
This study evaluates the potential traffic impacts resulting from the proposed Mercy Heights 
Development in Watertown, NY. Based upon the collective analyses and field observations, the 
results indicate that the proposed development will not have significant adverse traffic impacts on 
the existing roadway network. The following sets forth conclusions and recommendations based 
upon the results of the analyses: 
 

1. The proposed development is expected to generate approximately 86 entering/56 exiting 
vehicle trips during the weekday AM peak hour and 70 entering/126 exiting vehicle trips 
during the PM peak hour.  
 

2. It is noted that the northbound left turn movement on South Massey Street currently 
operates at LOS “F” as a result of the heavy southbound left turn and through movements 
that require significant green time. The southbound left turn movement is currently 
409(266) vph during the AM(PM) peak hours. NYSDOT typically considers a dual left turn 
lane when left turn volumes reach 300 vph. Providing dual left turn lanes would allow for 
a reduction in green time for this movement thereby improving the northbound levels of 
service. The signal would operate in a split phased mode with separate northbound and 
southbound phases. Levels of service would improve to “C” or better on all approaches. 
This improvement is not required as mitigation for this development, however it should 
be considered as an improvement whether or not the proposed Mercy Heights 
development moves forward. 
 

3. The Gap Analysis shows that there will be sufficient gaps for all movements entering and 
exiting both the Arsenal Street and South Massey Street driveways. No turn restrictions 
are warranted to recommended at this time.  
 

4. The proposed development will not result in any potentially significant adverse traffic 
impacts to the study area intersections with the recommended mitigation in place. 
 

 
XI. FIGURES 

 
Figures 1 through 8 are included on the following pages. 
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Proposed Site Access - Left In (Arsenal St)

Proposed Mercy Heights Re-development, City of Watertown, NY

AM Peak Hour # of one-way  gaps (in seconds) between:

4.1 6.3 8.5 10.7 12.9 15.1 17.3 19.5
Left Turn 

Capacity

9

18

27

36

35

30

49

56

260

PM Peak Hour # of one-way  gaps (in seconds) between:

4.1 6.3 8.5 10.7 12.9 15.1 17.3 19.5
Left Turn 

Capacity

35

30

39

20

15

18

21

40

218

3

5

13

5

3

3

15

or greater

9

9

9

9

35

7

5

7

7

or greater



Proposed Site Access - Left Out (Arsenal St)

Proposed Mercy Heights Re-development, City of Watertown, NY

AM Peak Hour # of two-way  gaps (in seconds) between:

7.5 11 14.5 18 21.5 25 28.5
Left Turn 

Capacity

24

18

36

16

15

18

28

155

PM Peak Hour # of two-way  gaps (in seconds) between:

7.5 11 14.5 18 21.5 25 28.5
Left Turn 

Capacity

8

6

6

4

5

0

7

36

8

3

4

or 

greater

24

9

12

4

3

or 

greater

1

2

1

1

0

3



Proposed Site Access - Right Out (Arsenal St)

Proposed Mercy Heights Re-development, City of Watertown, NY

AM Peak Hour # of one-way  gaps (in seconds) between:

6.9 10.2 13.5 16.8 20.1 23.4 27
Right Turn 

Capacity
14

28

24

 40

 40

12

70

228

PM Peak Hour # of one-way  gaps (in seconds) between:

6.9 10.2 13.5 16.8 20.1 23.4 27
Right Turn 

Capacity
21

14

15

20

35

36

224

365

7

5

or 

greater

8

7

2

14

14

8

10

21

6

32

or 

greater

10

5



Proposed Site Access - Left In (Massey St)

Proposed Mercy Heights Re-development, City of Watertown, NY

AM Peak Hour # of one-way  gaps (in seconds) between:

4.1 6.3 8.5 10.7 12.9 15.1 17.3 19.5
Left Turn 

Capacity

33

42

39

32

55

48

49

272

570

PM Peak Hour # of one-way  gaps (in seconds) between:

4.1 6.3 8.5 10.7 12.9 15.1 17.3 19.5
Left Turn 

Capacity

36

18

15

28

15

12

7

8

139

5

7

3

2

1

1

8

7

34

or greater

36

9

or greater

33

21

13

8

11



Proposed Site Access - Left Out (Massey St)

Proposed Maguire Break in Access, Town of Ithaca, NY

AM Peak Hour # of two-way  gaps (in seconds) between:

7.5 11 14.5 18 21.5 25 29
Left Turn 

Capacity

31

38

27

36

10

12

56

210

PM Peak Hour # of two-way  gaps (in seconds) between:

7.5 11 14.5 18 21.5 25 29
Left Turn 

Capacity

16

18

6

12

10

12

14

88

3

2

2

2

or 

greater

or 

greater

31

19

9

9

2

16

9

2

2

8



Proposed Site Access - Right Out (Massey St)

Proposed Mercy Heights Re-development, City of Watertown, NY

AM Peak Hour # of one-way  gaps (in seconds) between:

6.9 10.2 13.5 16.8 20.1 23.4 26.7
Right Turn 

Capacity

27

26

42

 44

 30

36

154

359

PM Peak Hour # of one-way  gaps (in seconds) between:

6.9 10.2 13.5 16.8 20.1 23.4 26.7
Right Turn 

Capacity

2

12

15

16

15

18

14

92

4

3

3

2

6

22

or greater

2

6

5

or greater

27

13

14

11

6
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PROPOSED MERCY HEIGHTS DEVELOPMENT of FORMER MERCY HOSPITAL
CITY OF WATERTOWN, NEW YORK
AM PEAK

Num of yrs

 5
2016 Convergys Full

New Enter Exit Trips IN Trips OUT Enter Exit Trips IN Trips OUT Total Build

Traffic 0.25% Dist. % Dist. % 75 10 Dist. % Dist. % 11 46 Site Trips Volumes

1 Arsenal Street/Massey Street
SR 64 65 0 0 0 0 0 65
ST 500 506 18% 14 0 18% 2 0 15 521
SL 409 11 425 19% 14 0 5% 1 0 15 440
WR 28 28 4% 0 0 4% 0 2 2 30
WT 239 2 244 10% 0 1 5% 0 2 3 247
WL 0 0 0 0 0 0 0 0
NR 15 1 16 0 0 0 0 0 16
NT 237 240 20% 0 2 9% 0 4 6 246
NL 118 119 11% 0 1 11% 0 5 6 125
ER 105 106 2% 2 0 16% 2 0 3 109
ET 297 8 309 15% 11 0 5% 1 0 12 321
EL 59 60 0 0 0 0 0 60

2/3 Arsenal Street/ Parking Lot & Gas station (Proposed Entrance)
SR 3 3 0 0 0 0 0 3
ST 0 0 0 0 0 0 0 0
SL 11 11 0 0 0 0 0 11
WR 13 13 0 0 0 0 0 13
WT 271 2 276 0 0 9% 0 4 4 280
WL 1 1 -1 10% 8 0 4% 0 0 8 8
NR 2 2 -2 18% 0 2 0 0 2 2
NT 0 0 0 0 0 0 0 0
NL 0 0 14% 0 1 0 0 1 1
ER 10 10 -10 34% 26 0 10% 1 0 27 27
ET 684 20 713 0 0 0 0 0 713
EL 1 1 0 0 0 0 0 1

4 Sherman Street/ Commercial Lots Driveway/ Arsenal Street
SR 4 2 6 0 0 0 0 0 6
ST 2 2 0 0 0 0 0 2
SL 6 3 9 0 0 0 0 0 9
WR 36 8 44 0 0 0 0 0 44
WT 238 241 10% 8 0 4% 0 0 8 249
WL 0 0 0 0 0 0 0 0
NR 23 23 0 0 20% 0 9 9 32
NT 66 13 80 0 0 6% 0 3 3 83
NL 33 33 0 0 9% 0 4 4 37
ER 136 138 0 0 0 0 0 138
ET 471 477 18% 0 2 0 0 2 479
EL 100 20 121 0 0 0 0 0 121

5 Sherman Street/ Proposed Entrance
SR 0 0 0 0 0 0 0 0
ST 108 109 0 0 0 0 0 109
SL 0 0 0 0 0 0 0 0
WR 0 0 0 0 0 0 0 0
WT 0 0 0 0 0 0 0 0
WL 0 0 0 0 0 0 0 0
NR 0 0 0 0 0 0 0 0
NT 149 13 164 0 0 0 0 0 164
NL 0 0 9% 7 0 11% 1 0 8 8
ER 0 0 6% 0 1 5% 0 2 3 3
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 35% 0 16 16 16

Residential
LOCATION 
NUMBER

INTERSECTION 
DESCRIPTION

Adj Vol 
for 

Parking 
Redistr

Existing 
Volume

2021 
Bkgd Vol

Office



PROPOSED MERCY HEIGHTS DEVELOPMENT of FORMER MERCY HOSPITAL
CITY OF WATERTOWN, NEW YORK
AM PEAK

Num of yrs

 5
2016 Convergys Full

New Enter Exit Trips IN Trips OUT Enter Exit Trips IN Trips OUT Total Build

Traffic 0.25% Dist. % Dist. % 75 10 Dist. % Dist. % 11 46 Site Trips Volumes

Residential
LOCATION 
NUMBER

INTERSECTION 
DESCRIPTION

Adj Vol 
for 

Parking 
Redistr

Existing 
Volume

2021 
Bkgd Vol

Office

6 Sherman Street/ Stone Street
SR 3 3 0 0 0 0 0 3
ST 105 106 6% 0 1 5% 0 2 3 109
SL 0 0 0 0 0 0 0 0
WR 19 2 21 3% 2 0 7% 1 0 3 24
WT 32 32 0 0 7% 1 0 1 33
WL 9 9 0 0 0 0 0 9
NR 0 0  0 0 0 0 0 0
NT 130 11 143 6% 5 0 4% 0 0 5 148
NL 34 34 0 0 4% 0 0 0 34
ER 0 0 0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

7 Stone Street Proposed Entrance
SR 0 0 0 0 54% 0 25 25 25
ST 0 0 0 0 0 0 0 0
SL 0 0 0 0 0 0 0 0
WR 0 0 0 0 11% 1 0 1 1
WT 69 70 0 0 0 0 0 70
WL 0 0  0 0 0 0 0 0
NR 0 0 0 0 0 0 0 0
NT 0 0 0 0 0 0 0 0
NL 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

8 South Massey Street/ Stone Street
SR 6 6 10% 0 1 0 0 1 7
ST 605 613 21% 0 2 0 0 2 615
SL 0 0 0 0 0 0 0 0
WR 30 30 0 0 14% 0 6 6 36
WT 38 38 0 0 9% 0 4 4 42
WL 4 4 0 0 31% 0 14 14 18
NR 0 0 0 0 0 0 0 0
NT 341 345 20% 15 0 24% 3 0 18 363
NL 183 185  0 0 0 0 0 185
ER 186 188 0 0 0 0 0 188
ET 0 0 0 0 0 0 0 0
EL 5 5 7% 5 0 6% 1 0 6 11

9 South Massey Street/ Proposed South Entrance
SR 0 0 0 0 0 0 0 0
ST 611 619 9% 0 1 0 0 1 620
SL 0 0 0 0 29% 3 0 3 3
WR 0 0 0 0 6% 0 3 3 3
WT 0 0 0 0 0 0 0 0
WL 0 0 22% 0 2 0 0 2 2
NR 0 0 5% 4 0 30% 3 0 7 7
NT 376 381 22% 17 0 14% 0 6 23 404
NL 0 0  0 0 0 0 0 0
ER 0 0  0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

10 South Massey Street/ Proposed North Entrance
SR 0 0 0 0 0 0 0 0
ST 611 619 0 0 29% 3 0 3 622
SL 0 0 20% 15 0 5% 1 0 16 16
WR 0 0 31% 0 3 0 0 3 3
WT 0 0 0 0 0 0 0 0
WL 0 0 9% 0 1 0 0 1 1
NR 0 0 22% 17 0 0 0 17 17
NT 376 381 0 0 20% 0 9 9 390
NL 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0



PROPOSED MERCY HEIGHTS DEVELOPMENT of FORMER MERCY HOSPITAL
CITY OF WATERTOWN, NEW YORK
PM PEAK

Num of yrs

 5
2016 Convergys Full

New Enter Exit Trips IN Trips OUT Enter Exit Trips IN Trips OUT Total Build

Traffic 0.25% Dist. % Dist. % 20 99 Dist. % Dist. % 50 27 Site Trips Volumes

1 Arsenal Street/Massey Street
SR 135 137 0 0 0 0 0 137
ST 369 374 18% 4 0 18% 9 0 13 387
SL 266 2 271 19% 4 0 5% 3 0 6 277
WR 64 3 68 4% 0 4 4% 0 1 5 73
WT 348 17 369 10% 0 10 5% 0 1 11 380
WL 3 3 0 0 0 0 0 3
NR 16 16 0 0 0 0 0 16
NT 434 439 20% 0 20 9% 0 2 22 461
NL 215 218 11% 0 11 11% 0 3 14 232
ER 176 178 2% 0 0 16% 8 0 8 186
ET 372 6 383 15% 3 0 5% 3 0 6 389
EL 148 150 0 0 0 0 0 150

2/3 Arsenal Street/ Parking Lot & Gas station (Proposed Entrance)
SR 1 1 0 0 0 0 0 1
ST 0 0 0 0 0 0 0 0
SL 8 8 0 0 0 0 0 8
WR 28 28 0 0 0 0 0 28
WT 402 20 427 0 0 9% 0 2 2 429
WL 1 1 -1 10% 2 0 4% 2 0 4 4
NR 13 13 -13 18% 0 18 0 0 18 18
NT 0 0 0 0 0 0 0 0
NL 1 1 -1 14% 0 14 0 0 14 14
ER 2 2 -2 34% 7 0 10% 5 0 12 12
ET 622 8 638 0 0 0 0 0 638
EL 4 4 0 0 0 0 0 4

4 Sherman Street/ Commercial Lots Driveway/ Arsenal Street
SR 50 20 71 0 0 0 0 0 71
ST 37 15 52 0 0 0 0 0 52
SL 25 10 35 0 0 0 0 0 35
WR 7 2 9 0 0 0 0 0 9
WT 304 308 10% 2 0 4% 2 0 4 312
WL 0 0 0 0 0 0 0 0
NR 34 34 0 0 20% 0 5 5 39
NT 137 38 177 0 0 6% 0 2 2 179
NL 68 69 0 0 9% 0 2 2 71
ER 107 108 0 0 0 0 0 108
ET 559 566 18% 0 18 0 0 18 584
EL 29 8 37 0 0 0 0 0 37

5 Sherman Street/ Proposed Entrance
SR 0 0 0 0 0 0 0 0
ST 159 15 176 0 0 0 0 0 176
SL 0 0 0 0 0 0 0 0
WR 0 0 0 0 0 0 0 0
WT 0 0 0 0 0 0 0 0
WL 0 0 0 0 0 0 0 0
NR 0 0 0 0 0 0 0 0
NT 221 38 262 0 0 0 0 0 262
NL 0 0 9% 2 0 11% 6 0 7 7
ER 0 0 6% 0 6 5% 0 1 7 7
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 35% 0 9 9 9

Office Residential
LOCATION 
NUMBER

INTERSECTION 
DESCRIPTION

2021 
Bkgd Vol

Existing 
Volume

Adj Vol 
for 

Parking 
Redistr

7/11/2016



PROPOSED MERCY HEIGHTS DEVELOPMENT of FORMER MERCY HOSPITAL
CITY OF WATERTOWN, NEW YORK
PM PEAK

Num of yrs

 5
2016 Convergys Full

New Enter Exit Trips IN Trips OUT Enter Exit Trips IN Trips OUT Total Build

Traffic 0.25% Dist. % Dist. % 20 99 Dist. % Dist. % 50 27 Site Trips Volumes

Office Residential
LOCATION 
NUMBER

INTERSECTION 
DESCRIPTION

2021 
Bkgd Vol

Existing 
Volume

Adj Vol 
for 

Parking 
Redistr

6 Sherman Street/ Stone Street
SR 18 2 20 0 0 0 0 0 20
ST 141 13 156 6% 0 6 5% 0 1 7 163
SL 0 0 0 0 0 0 0 0
WR 65 11 77 3% 1 0 7% 4 0 4 81
WT 128 130 0 0 7% 4 0 4 134
WL 60 61 0 0 0 0 0 61
NR 0 0  0 0 0 0 0 0
NT 156 27 185 6% 1 0 4% 2 0 3 188
NL 94 95 0 0 4% 2 0 2 97
ER 0 0 0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

7 Stone Street Proposed Entrance
SR 0 0 0 0 54% 0 15 15 15
ST 0 0 0 0 0 0 0 0
SL 0 0 0 0 0 0 0 0
WR 0 0 0 0 11% 6 0 6 6
WT 240 2 245 0 0 0 0 0 245
WL 0 0  0 0 0 0 0 0
NR 0 0 0 0 0 0 0 0
NT 0 0 0 0 0 0 0 0
NL 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

8 South Massey Street/ Stone Street
SR 21 21 10% 0 10 0 0 10 31
ST 517 523 21% 0 21 0 0 21 544
SL #VALUE! 0 0 0 0 0 #VALUE!
WR 116 117 0 0 14% 0 4 4 121
WT 99 2 102 0 0 9% 0 2 2 104
WL 26 26 0 0 31% 0 8 8 34
NR #VALUE! 0 0 0 0 0 #VALUE!
NT 532 539 20% 4 0 24% 12 0 16 555
NL 223 226  0 0 0 0 0 226
ER 176 178 0 0 0 0 0 178
ET #VALUE! 0 0 0 0 0 #VALUE!
EL 5 5 7% 1 0 6% 3 0 4 9

9 South Massey Street/ Proposed South Entrance
SR 0 0 0 0 0 0 0 0
ST 538 545 9% 0 9 0 0 9 554
SL 0 0 0 0 29% 15 0 15 15
WR 0 0 0 0 6% 0 2 2 2
WT 0 0 0 0 0 0 0 0
WL 0 0 22% 0 22 0 0 22 22
NR 0 0 5% 1 0 30% 15 0 16 16
NT 653 661 22% 4 0 14% 0 4 8 669
NL 0 0  0 0 0 0 0 0
ER 0 0  0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

10 South Massey Street/ Proposed North Entrance
SR 0 0 0 0 0 0 0 0
ST 538 545 0 0 29% 15 0 15 560
SL 0 0 20% 4 0 5% 3 0 7 7
WR 0 0 31% 0 31 0 0 31 31
WT 0 0 0 0 0 0 0 0
WL 0 0 9% 0 9 0 0 9 9
NR 0 0 22% 4 0 0 0 4 4
NT 653 661 0 0 20% 0 5 5 666
NL 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

7/11/2016
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Level of Service: 

Criteria and Definitions 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



Level of Service Criteria 
Highway Capacity Manual 2010  

 

SIGNALIZED INTERSECTIONS 
Level of Service is a qualitative measure describing operational conditions within a traffic 

stream, based on service measures such as speed and travel time, freedom to maneuver, traffic 

interruptions, comfort, and convenience.  Level of Service for signalized intersections is defined 

in terms of delay specifically, average total delay per vehicle for a 15 minute analysis period. The 

ranges are as follows: 

 

Level  Control Delay  

of  per vehicle  

Service  (seconds)  

A  < 10  

B  10 – 20  

C  20 – 35  

D  35 – 55  

E  55 – 80  

F  >80  

 

UNSIGNALIZED INTERSECTIONS 
Level of Service for unsignalized intersections is also defined in terms of delay. However, the 

delay criteria are different from a signalized intersection. The primary reason for this is driver 

expectation that a signalized intersection is designed to carry higher volumes than an 

unsignalized intersection. The total delay threshold for any given Level of Service is less for an 

unsignalized intersection than for a signalized intersection. The ranges are as follows: 

 

Level  Control Delay  

of  per vehicle  

Service  (seconds)  

A  < 10  

B  10 – 15  

C  15 – 25  

D  25 – 35  

E  35 - 50  

F  >50  

 



 

 

 

 

 

 

 

A4 
 

Level of Service Calculations: 

Existing Conditions 
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Section I:  Project Location and Description 
 

A. Project Location 
 

The project is located on the city block in Watertown, NY that is bounded on the North by 
Arsenal Street, the east by Sherman Street, the south by Stone Street, and the West by 
South Massey Street. A location map has been included on the cover of this report. 

B. Project Description 
 

The proposed re-development project is a multi-use project and will include construction of 
three multi-family residential buildings, a community center, and two office buildings as well 
as associated utilities, parking, lighting and landscaping.  The applicant has also been 
working closely with the St. Patrick’s Society to include improvements to their parcel as part 
of the overall project which would not only enhance the church lot but also reconfigure their 
1.791 acre parcel to augment the entire project.   
 
Three multi-family residential buildings, located along Stone and South Massey Streets, are 
each three stories in height with 36 units at 36,402 square feet.  This provides a total of 108 
units and 109,206 square feet.  The 5,588 square foot community center building is a single 
story structure and will house the support programs for the three multi-family buildings.  
These programs includes; a fitness center, locker rooms, multi-purpose room, party room, 
and the leasing office.   
 
The two office buildings, located along Arsenal Street, are two story structures with 18,000 
square feet each for a total of 36,000 of office space. 
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Section II:  Stormwater System 
 

A.  Project Description 
 
Stormwater practices within the development area will consist of a network of pipes, inlets, 
manholes, Stormwater Quality treatment filters, and an underground infiltration basin. The 
proposed storm sewer system will be privately owned and maintained. Storm water from 
the developed area will discharge to either the Sherman Street system or the Arsenal 
Street system after treatment. The proposed underground detention basin will also collect 
the discharge from the water quality filter structure onsite and a majority of the site (6.784 
Ac of 7.512 total) to provide the required quantity control.   
 
The proposed design and mitigation measures are intended to address the water quality 
and quantity requirements of the New York State Department of Environmental 
Conservation.  Refer to the Stormwater Management Report for more details and 
calculations (see Appendix A).  
 
 
 

B.  Soil Classification 
 
According to the Natural Resources Conservation Service website (NRCS), there is one (1) 
mapped soil unit identified on the project property (see Appendix A).  Urban Land is the 
dominant soil type and is located on approximately 99.9 percent of the project area.  This 
soil type slopes at approximately 0 to 5 percent.  These soils having a slow infiltration rate 
when thoroughly wet. These consist chiefly of soils having a layer that impedes the 
downward movement of water or soils of moderately fine texture or fine texture. These soils 
have a slow rate of water transmission.  The complete list of soils found on the project site 
is identified in the table below (see Appendix E for soils map). 
 

Table I- Jefferson County Soils Summary 
 

Symbol Soil Name Hydrologic 
Soil Group 

Ur Urban Land - 
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C.  Hydrology 
 
Methodology 
 
Stormwater runoff rates discharged from the site under the existing conditions provide the 
basis on which to compare the impacts of the proposed site improvements.  Analysis points 
are established where runoff exits the site to provide a fixed location at which existing and 
proposed stormwater quantities can be compared.  The areas draining to each analysis 
point are delineated using topographic survey maps, grading plans and utility plans.  
HydroCAD 10.00-12 by HydroCAD Software Solutions, LLC was used to model the existing 
and proposed conditions. This program simulates the USDA Soil Conservations Service’s 
TR-20 hydrologic model to analyze discharges from drainage areas and retention basins.   
 
The parameters required to calculate stormwater runoff are area, curve number, and time 
of concentration.  Each drainage area is evaluated using the guidelines described in USDA 
Soil Conservation Service’s TR-55 to determine the curve number and time of 
concentration.   
 
The runoff curve number (CN) is based on a weighted average of ground cover and soil 
type.  The underlying soil types are described in county soil maps.  Site and grading plans 
and survey maps outline existing and proposed ground cover.  CN values for specific 
locations are determined from the tables presented in TR-55. 
 
Time of concentration (Tc) represents the amount of time it takes for runoff to travel from 
the hydraulically most distant point of the watershed to the point of analysis.  Surface 
roughness, slope, channel shape and flow patterns are the factors that affect the time of 
concentration.  Stormwater runoff flows through the drainage area as sheet flow, shallow 
concentrated flow, open channel flow, or concentrated flow (such as in storm sewers).  For 
this report sheet flow will become shallow concentrated flow after a maximum of 150 feet 
for the existing condition and 100 feet for the proposed condition.  The sum of the travel 
times over the various surfaces within the assumed flow path for a specific drainage area 
determines that area’s time of concentration.  The figures and formulas in TR-55 are 
employed to compute travel times for sheet flow and shallow concentrated flow.  Manning’s 
equation is used to determine flow velocities through pipes.  
 
The stage-storage-discharge relationship for the proposed detention area is determined 
from topographical data and outlet structure characteristics.  Discharge rates and storage 
volumes at various elevations (stage) are represented by this relationship.  The 
underground storage capacity is calculated by determined by the known volumes of the 
Stormtech chambers at specified elevations.  
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Existing Conditions 
 
The existing drainage area comprises a total of 7.512 acres. The parcel to be re-developed 
consists of a large hospital complex (formerly Mercy Hospital), small grass areas 
surrounding the hospital complex, and two parking lots on the northwest corner of the site.   
 
The overall drainage area was divided into four sub areas for analysis purposes, labeled 
DR-1 through DR-4 as shown on DR-PRE, the Existing Conditions Drainage Map in 
Appendix A.   
 
Drainage Area DR-1, consisting of 2.441 acres, includes the two parking lots on the north 
side of the site, as well as St. Patrick’s church.  This area consists of mostly impervious 
parking area and building, with some associated yard areas. This area drains to the north 
via sheet and concentrated flow to the Arsenal Street storm system (POI#1). 
 
Drainage Area DR-2, consisting of 1.495 acres, includes the northeast corner of the 
hospital complex and surrounding parking and lawn areas. This area consists of mostly 
impervious building area and parking, with some associated yard areas. This area drains to 
the east via sheet flow and storm laterals to the Sherman Street storm system (POI #2). 
 
Drainage Area DR-3, consisting of 1.014 acres, includes the southeast corner of the 
hospital complex and surrounding areas. This area consists of mostly impervious building 
area and parking, with some associated yard areas. This area drains to the south via sheet 
flow and storm laterals to the Stone Street storm system (POI #3). 
 
 
Drainage Area DR-4, consisting of 2.562 acres, includes the south/west side of the hospital 
complex and surrounding areas. This area consists of mostly impervious building area and 
parking, with some associated yard areas. This area drains to the west via sheet flow and 
storm lateral to the South Massey Street storm system (POI #4). 
 
Table II summarizes the hydrologic characteristics of the drainage areas described above.  
See Appendix A for computations for the existing drainage conditions. 
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Table II 
Existing Conditions Summary 

 
Drainage 

Area Description Size (ac) Composite Cn Tc (min) 

Area DR-1 

Includes the two parking lots on the north side 
of the site, as well as St. Patrick’s church.  This 
area consists of mostly impervious parking area 
and building, with some associated yard areas. 

2.441 93 6.0 
minimum 

Area DR-2 

Includes the northeast corner of the hospital 
complex and surrounding parking and lawn 
areas. This area consists of mostly impervious 
building area and parking, with some associated 
yard areas. 

1.495 95 10.0 
assumed 

Area DR-3 

Includes the southeast corner of the hospital 
complex and surrounding areas. This area 
consists of mostly impervious building area and 
parking, with some associated yard areas. 

1.014 93 10.0 
assumed 

Area DR-4 

Includes the south/west side of the hospital 
complex and surrounding areas. This area 
consists of mostly impervious building area and 
parking, with some associated yard areas. 

2.562 90 10.0 
assumed 

 
 
Proposed Conditions 
 
The Proposed drainage area comprises a total of 7.512 acres. Proposed impervious area 
will drain via storm sewer and sheet flow to the proposed Underground Basin. 
 
The overall drainage area was divided into four sub areas for analysis purposes, labeled 
DR-1, DR-2, DR-4, as shown on DR-POST, the Proposed Conditions Drainage Map in 
Appendix A.   
 
Drainage Area DR-2A, consisting of 2.366 acres, includes the two office buildings on the 
north side of the site, St. Patrick’s Church, and the associated parking areas in between.  
This area consists of mostly impervious parking area and building, with some associated 
landscaped islands. This area will be redirected away from the current northerly flow. This 
area will flow via storm sewer to the proposed underground basin, and exit via the Sherman 
Street storm system (POI#2). 
 
Drainage Area DR-2, consisting of 4.418 acres, includes the three residential buildings, the 
Community Center, and the parking areas south of St. Patrick’s Church. This area consists 
of mostly impervious building area and parking, with some associated landscaped islands 
and yard areas. This area drains to the east via sheet flow and new storm system to the 
proposed Underground basin, and then the Sherman Street storm system (POI #2). 



 

20 East Main St Suite 200  //  Rochester , NY 14623  //  tel: 585.232.5135 7 
 

our  people  and  our  passion  in  every  pro ject  

 
Drainage Area DR-3 is not included in proposed analysis. The existing area associated with 
DR-3 will be re-routed away from POI-3 into the proposed storm system and Underground 
Basin that treats most of the site, and then enters the Sherman Street system (POI #2). 
 
Drainage Area DR-4, consisting of 0.728 acres, includes lawn areas south and west of the 
proposed residential buildings. This area consists of mostly pervious lawn areas and some 
sidewalks. This area drains to the west/south via sheet flow and existing storm system to 
the South Massey Street storm system (POI #4). 
 
Table III summarizes the hydrologic characteristics of the drainage areas described above.  
See Appendix A for computations for the existing drainage conditions. 
 

Table III 
Proposed Conditions Summary 

 
 

Drainage 
Area Description Size (ac) Composite Cn Tc (min) 

Area DR-2A 

Includes the two office buildings on the north 
side of the site, St. Patrick’s Church, and the 
associated parking areas in between.  This 
area consists of mostly impervious parking 
area and building, with some associated 
landscaped islands 

2.366 94 6.0 
minimum 

Area DR-2 

Includes the three residential buildings, the 
Community Center, and the parking areas 
south of St. Patrick’s Church. This area 
consists of mostly impervious building area 
and parking, with some associated 
landscaped islands and yard areas 

4.418 93 8.7 

Area DR-4 

Includes lawn areas south and west of the 
proposed residential buildings. This area 
consists of mostly pervious lawn areas and 
some sidewalks. 

0.728 73 6.0 
minimum 

 
 

D.  Stormwater Management & SPDES Phase II Requirements 
 
State Pollutant Discharge Elimination System (SPDES) 
 
Since the subject site will have land disturbance of more than 1-acre a State Pollutant 
Discharge Elimination System (SPDES) permit will be completed as part of the project.  A 
Storm Water Pollution Prevention Plan (SWPPP) will be developed in accordance with the 
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EPA Phase II regulations. The SWPPP will be modeled on the New York State DEC 
Guidelines and will meet the following criteria as the principle objectives contained in an 
approved SWPPP. 
 
1) Reduction or elimination of erosion and sediment loading to water-bodies during 

construction activities. 
2) Control the impact of storm water runoff on the water quality of the receiving waters. 
3) Control the increase volume and peak runoff rate of runoff during and after 

construction. 
4) Maintenance of storm water controls during and after completion of construction. 
 
The aforementioned objectives will be accomplish by incorporating the several of the 
design criteria outlined within the Technical Guidelines provided by New York State 
Department of Environmental Conservation, Stormwater Management Design Manual and 
summarized below. 
 

A. WATER QUALITY VOLUME 
 
The New York State Department of Environmental Conservation, Stormwater Management 
Design Manual was used to determine the water quality criteria.   Specifically the unified 
storm water sizing criteria was followed for water quality to meet the State of New York 
pollutant goals. The water quantity volume is intended to improve water quality by capturing 
and treating 90% of the average annual storm water runoff volume. As detailed in section 
9.2 of the Design Manual, 75% of the WQv will be treated by alternative practices – for the 
areas with increased or similar amounts of impervious area. An online Vortechs units have 
been proposed for DR-2, in order to provide water quality filtration.   
 
 
Storm water quality calculations are provided within the Appendix A and are summarized in 
the Table below. 
 

Water Quality Flows for Alternate Practices 
Drainage 

Area Practice WQ Peak Discharge (cfs) - 
required Max. Treatment Flow (cfs) 

DR-2 Vortechs 
9000 4.91 5.70 
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B. CHANNEL PROTECTION VOLUME 

 
The New York State Department of Environmental Conservation, Stormwater Management 
Design Manual was used to determine the water quantity criteria. As required by section 
9.2, “if the hydrology and hydraulic analysis for the project site shows that the post-
construction 1-year 24 hour discharge rate and velocity are less than or equal to the pre-
construction discharge rate, providing 24 hour detention of the 1-year storm to meet the 
channel protection criteria is not required.” This requirement is satisfied in all of the 
proposed drainage areas, as seen in Table IV. 
 

C. OVERBANK FLOOD  
Overbank Flood protection is provided by controlling the peak discharge from the 10-year 
storm to 10-year predevelopment rates. This requirement is being satisfied as the proposed 
development is reducing the peak discharge from the 10-year storm below pre-
development rates.  Refer to Table IV for details. 
 

D. EXTREME STORM 
 
Extreme Storm protection is provided by controlling the peak discharge from the 100-year 
storm to 100-year predevelopment rates.  This requirement is being satisfied as the 
proposed development is reducing the peak discharge from the 100-year storm below pre-
development rates.  Refer to Table IV for details. 
 
Summary of Results 
 
Table IV and Table V depicts the peak discharges from the site for each of the design 
storms for the existing and proposed conditions.  Table V depicts the peak elevation of the 
Underground Detention Basin during the design storm events.   
 
Table IV - Existing and Proposed Peak Discharge for the Type-II Storm Events (cfs) 
 
 

 Drainage 
Area 

POI-1 POI-2 POI-3 POI-4 
 Existing Proposed Existing Proposed Existing Proposed Existing Proposed 
Type II 
Storm 
Event 

1-YR 5.81 0 3.46 3.41 2.52 0 4.63 0.42 
10-YR 10.86 0 6.20 5.90 4.70 0 9.34 1.51 
100-YR 16.76 0 9.96 8.96 7.24 0 14.95 3.06 
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Table V - Peak Underground Basin Elevations 
 

Design Storm Infiltration Basin U 
10 Year 476.96 
100 Year 479.47 

 
 
As depicted in the above tables, the peak discharge from the site for each of the design 
storms will be decreased after this project is constructed and the stormwater management 
plan is implemented. 
 
Conclusion 
 
Based on the calculations attached in the appendices of this report, the proposed 
Stormwater Management Facility will decrease peak discharge rates from the site for all of 
the design storms under proposed conditions. The proposed facility also includes an 
Underground Detention Basin for water quantity storage. Alternative Practices have also 
been included to provide water quality treatment. As a result, this project has provided 
sufficient mitigation to minimize effect to stream systems and properties. 
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Map Unit Legend

Jefferson County, New York (NY045)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

CnB Collamer silt loam, 3 to 8
percent slopes

0.0 0.1%

Ur Urban land 9.8 99.9%

Totals for Area of Interest 9.8 100.0%
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Map Unit Description---Jefferson County, New York

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/21/2016
Page 1 of 4



Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer, slope,
stoniness, salinity, degree of erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is divided into soil phases. Most of
the areas shown on the detailed soil maps are phases of soil series. The name of
a soil phase commonly indicates a feature that affects use or management. For
example, Alpha silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations, capabilities,
and potentials for many uses. Also, the narratives that accompany the soil reports
define some of the properties included in the map unit descriptions.

Report—Map Unit Description

Jefferson County, New York

CnB—Collamer silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9smx
Mean annual precipitation: 33 to 50 inches
Mean annual air temperature: 45 to 46 degrees F
Frost-free period: 110 to 170 days
Farmland classification: All areas are prime farmland

Map Unit Description---Jefferson County, New York

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/21/2016
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Map Unit Composition
Collamer and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the

mapunit.

Description of Collamer

Setting
Landform: Lake plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Silty and clayey glaciolacustrine deposits

Typical profile
H1 - 0 to 8 inches: silt loam
H2 - 8 to 18 inches: silt loam
H3 - 18 to 32 inches: silty clay loam
H4 - 32 to 60 inches: stratified silt loam to very fine sand to clay

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat):

Moderately low to moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C/D

Minor Components

Unnamed soils, clayey surface texture and sandy areas
Percent of map unit: 10 percent

Niagara
Percent of map unit: 8 percent

Canandaigua
Percent of map unit: 2 percent
Landform: Depressions

Map Unit Description---Jefferson County, New York

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Ur—Urban land

Map Unit Setting
National map unit symbol: 9srz
Mean annual precipitation: 33 to 50 inches
Mean annual air temperature: 45 to 46 degrees F
Frost-free period: 110 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the

mapunit.

Minor Components

Udorthents, smoothed
Percent of map unit: 10 percent
Landform: Depressions

Data Source Information

Soil Survey Area:  Jefferson County, New York
Survey Area Data:  Version 12, Sep 21, 2015

Map Unit Description---Jefferson County, New York
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NOAA Atlas 14, Volume 10, Version 2
Location name: Watertown, New York, US*

Latitude: 43.9761°, Longitude: -75.8753°
Elevation: 476 ft*
* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.317
(0.260-0.385)

0.378
(0.310-0.459)

0.477
(0.390-0.582)

0.560
(0.455-0.685)

0.674
(0.526-0.848)

0.762
(0.580-0.972)

0.850
(0.625-1.11)

0.967
(0.665-1.27)

1.12
(0.737-1.51)

1.24
(0.792-1.69)

10-min 0.449
(0.369-0.545)

0.535
(0.439-0.651)

0.676
(0.553-0.824)

0.794
(0.644-0.970)

0.955
(0.746-1.20)

1.08
(0.822-1.38)

1.20
(0.886-1.58)

1.37
(0.942-1.80)

1.59
(1.05-2.14)

1.76
(1.12-2.39)

15-min 0.528
(0.434-0.642)

0.630
(0.517-0.765)

0.796
(0.650-0.969)

0.934
(0.758-1.14)

1.12
(0.877-1.41)

1.27
(0.967-1.62)

1.42
(1.04-1.86)

1.61
(1.11-2.12)

1.87
(1.23-2.51)

2.07
(1.32-2.81)

30-min 0.686
(0.564-0.834)

0.817
(0.671-0.994)

1.03
(0.843-1.26)

1.21
(0.982-1.48)

1.46
(1.14-1.83)

1.65
(1.25-2.10)

1.83
(1.35-2.40)

2.09
(1.44-2.75)

2.43
(1.59-3.26)

2.68
(1.71-3.65)

60-min 0.844
(0.694-1.03)

1.01
(0.825-1.22)

1.27
(1.04-1.55)

1.49
(1.21-1.82)

1.79
(1.40-2.25)

2.02
(1.54-2.58)

2.25
(1.66-2.95)

2.57
(1.77-3.38)

2.98
(1.96-4.01)

3.30
(2.11-4.49)

2-hr 1.07
(0.884-1.29)

1.28
(1.06-1.55)

1.63
(1.34-1.97)

1.91
(1.56-2.32)

2.31
(1.82-2.89)

2.61
(2.01-3.32)

2.92
(2.18-3.82)

3.36
(2.34-4.39)

3.95
(2.62-5.27)

4.40
(2.84-5.93)

3-hr 1.22
(1.01-1.47)

1.46
(1.21-1.76)

1.86
(1.53-2.24)

2.18
(1.79-2.64)

2.64
(2.09-3.29)

2.98
(2.31-3.79)

3.33
(2.51-4.35)

3.85
(2.69-5.01)

4.53
(3.03-6.02)

5.05
(3.29-6.79)

6-hr 1.50
(1.25-1.79)

1.79
(1.49-2.14)

2.26
(1.88-2.71)

2.66
(2.19-3.19)

3.20
(2.55-3.96)

3.62
(2.82-4.55)

4.04
(3.06-5.22)

4.64
(3.28-5.98)

5.43
(3.68-7.15)

6.03
(3.98-8.04)

12-hr 1.80
(1.51-2.14)

2.13
(1.79-2.53)

2.66
(2.23-3.17)

3.11
(2.58-3.71)

3.72
(2.99-4.56)

4.19
(3.29-5.21)

4.66
(3.55-5.94)

5.27
(3.77-6.75)

6.08
(4.17-7.95)

6.69
(4.47-8.85)

24-hr 2.12
(1.80-2.50)

2.47
(2.09-2.92)

3.05
(2.57-3.60)

3.53
(2.95-4.18)

4.19
(3.38-5.08)

4.69
(3.71-5.76)

5.20
(3.97-6.52)

5.79
(4.20-7.35)

6.56
(4.57-8.51)

7.15
(4.85-9.39)

2-day 2.48
(2.11-2.90)

2.84
(2.42-3.33)

3.44
(2.92-4.04)

3.94
(3.32-4.63)

4.62
(3.76-5.56)

5.15
(4.10-6.26)

5.67
(4.36-7.04)

6.25
(4.59-7.88)

7.02
(4.95-9.04)

7.61
(5.22-9.91)

3-day 2.74
(2.34-3.19)

3.11
(2.66-3.63)

3.71
(3.16-4.34)

4.22
(3.57-4.94)

4.91
(4.02-5.88)

5.44
(4.36-6.59)

5.97
(4.63-7.38)

6.57
(4.85-8.24)

7.35
(5.22-9.41)

7.94
(5.50-10.3)

4-day 2.96
(2.54-3.45)

3.34
(2.86-3.88)

3.95
(3.37-4.60)

4.46
(3.78-5.21)

5.15
(4.24-6.16)

5.69
(4.58-6.88)

6.23
(4.85-7.68)

6.84
(5.08-8.56)

7.65
(5.46-9.76)

8.26
(5.75-10.7)

7-day 3.57
(3.07-4.12)

3.95
(3.41-4.57)

4.59
(3.94-5.32)

5.12
(4.37-5.95)

5.84
(4.84-6.94)

6.40
(5.19-7.70)

6.96
(5.47-8.55)

7.62
(5.72-9.48)

8.50
(6.13-10.8)

9.16
(6.45-11.8)

10-day 4.15
(3.59-4.78)

4.56
(3.95-5.26)

5.24
(4.51-6.05)

5.79
(4.97-6.71)

6.56
(5.45-7.76)

7.15
(5.82-8.56)

7.74
(6.12-9.45)

8.43
(6.36-10.4)

9.34
(6.78-11.8)

10.0
(7.11-12.8)

20-day 5.97
(5.20-6.83)

6.47
(5.63-7.41)

7.29
(6.32-8.36)

7.96
(6.87-9.16)

8.90
(7.44-10.4)

9.61
(7.88-11.4)

10.3
(8.19-12.4)

11.0
(8.42-13.5)

11.9
(8.79-14.9)

12.6
(9.06-16.0)

30-day 7.49
(6.56-8.54)

8.07
(7.06-9.20)

9.02
(7.86-10.3)

9.80
(8.50-11.2)

10.9
(9.14-12.7)

11.7
(9.63-13.8)

12.5
(9.97-14.9)

13.2
(10.2-16.2)

14.1
(10.5-17.6)

14.8
(10.8-18.7)

45-day 9.38
(8.24-10.6)

10.1
(8.82-11.4)

11.2
(9.76-12.7)

12.1
(10.5-13.8)

13.3
(11.3-15.5)

14.3
(11.8-16.7)

15.3
(12.2-18.1)

16.0
(12.4-19.5)

17.0
(12.7-21.1)

17.7
(13.0-22.3)

60-day 10.9
(9.64-12.4)

11.7
(10.3-13.2)

12.9
(11.4-14.7)

14.0
(12.2-15.9)

15.4
(13.0-17.8)

16.5
(13.7-19.2)

17.6
(14.1-20.7)

18.4
(14.3-22.3)

19.4
(14.7-24.0)

20.2
(14.9-25.3)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Routing Diagram for Pre&Post-DR1
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Pre&Post-DR1
  Printed  7/13/2016Prepared by Bergmann Associates

Page 2HydroCAD® 10.00-12  s/n 03498  © 2014 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.394 69 50-75% Grass cover, Fair, HSG B  (EX)
2.047 98 Paved parking, HSG B  (EX)
2.441 93 TOTAL AREA



Type II 24-hr  1 YR Rainfall=2.12"Pre&Post-DR1
  Printed  7/13/2016Prepared by Bergmann Associates

Page 3HydroCAD® 10.00-12  s/n 03498  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment EX: DR-1 PRE

Runoff = 5.81 cfs @ 11.97 hrs,  Volume= 0.290 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
2.047 98 Paved parking, HSG B
0.394 69 50-75% Grass cover, Fair, HSG B
2.441 93 Weighted Average
0.394 16.14% Pervious Area
2.047 83.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Calculated Tc=4.9, 6 assumed

Subcatchment EX: DR-1 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

Fl
ow

(c
fs

)

6

5

4

3

2

1

0

Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=2.441 ac
Runoff Volume=0.290 af

Runoff Depth=1.42"
Tc=6.0 min

CN=93

5.81 cfs



Type II 24-hr  10 YR Rainfall=3.53"Pre&Post-DR1
  Printed  7/13/2016Prepared by Bergmann Associates
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Summary for Subcatchment EX: DR-1 PRE

Runoff = 10.86 cfs @ 11.96 hrs,  Volume= 0.562 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
2.047 98 Paved parking, HSG B
0.394 69 50-75% Grass cover, Fair, HSG B
2.441 93 Weighted Average
0.394 16.14% Pervious Area
2.047 83.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Calculated Tc=4.9, 6 assumed

Subcatchment EX: DR-1 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=2.441 ac
Runoff Volume=0.562 af

Runoff Depth=2.76"
Tc=6.0 min

CN=93

10.86 cfs



Type II 24-hr  100 YR Rainfall=5.20"Pre&Post-DR1
  Printed  7/13/2016Prepared by Bergmann Associates
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Summary for Subcatchment EX: DR-1 PRE

Runoff = 16.76 cfs @ 11.96 hrs,  Volume= 0.894 af,  Depth= 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.20"

Area (ac) CN Description
2.047 98 Paved parking, HSG B
0.394 69 50-75% Grass cover, Fair, HSG B
2.441 93 Weighted Average
0.394 16.14% Pervious Area
2.047 83.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Calculated Tc=4.9, 6 assumed

Subcatchment EX: DR-1 PRE

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
100 YR Rainfall=5.20"
Runoff Area=2.441 ac

Runoff Volume=0.894 af
Runoff Depth=4.39"

Tc=6.0 min
CN=93

16.76 cfs



DR-2

DR-2 POST

DR-2A

DR-2A POST

EX

DR-2 PRE

U

Underground Basin

2L

POI-2

Routing Diagram for Pre&Post-DR1&2
Prepared by Bergmann Associates,  Printed 7/13/2016

HydroCAD® 10.00-12  s/n 03498  © 2014 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Pre&Post-DR1&2
  Printed  7/13/2016Prepared by Bergmann Associates
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.137 69 50-75% Grass cover, Fair, HSG B  (EX)
0.946 61 >75% Grass cover, Good, HSG B  (DR-2, DR-2A)
7.196 98 Paved parking, HSG B  (DR-2, DR-2A, EX)
8.279 93 TOTAL AREA



Pre&Post-DR1&2
  Printed  7/13/2016Prepared by Bergmann Associates
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 DR-2 0.00 0.00 415.0 0.0088 0.013 12.0 0.0 0.0
2 U 474.24 473.58 220.0 0.0030 0.013 24.0 0.0 0.0



Type II 24-hr  1 YR Rainfall=2.12"Pre&Post-DR1&2
  Printed  7/13/2016Prepared by Bergmann Associates
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Summary for Subcatchment DR-2: DR-2 POST

Runoff = 9.32 cfs @ 12.00 hrs,  Volume= 0.495 af,  Depth= 1.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
3.745 98 Paved parking, HSG B
0.673 61 >75% Grass cover, Good, HSG B
4.418 92 Weighted Average
0.673 15.23% Pervious Area
3.745 84.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 34 0.0261 0.09 Sheet Flow,
Grass: Dense   n= 0.240   P2= 2.31"

0.7 43 0.0220 1.03 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 2.31"

1.6 415 0.0088 4.26 3.34 Pipe Channel,
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

8.7 492 Total

Subcatchment DR-2: DR-2 POST
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Time  (hours)
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Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=4.418 ac
Runoff Volume=0.495 af

Runoff Depth=1.35"
Flow Length=492'

Tc=8.7 min
CN=92

9.32 cfs
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Summary for Subcatchment DR-2A: DR-2A POST

Runoff = 5.90 cfs @ 11.97 hrs,  Volume= 0.298 af,  Depth= 1.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
2.093 98 Paved parking, HSG B
0.273 61 >75% Grass cover, Good, HSG B
2.366 94 Weighted Average
0.273 11.54% Pervious Area
2.093 88.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment DR-2A: DR-2A POST

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=2.366 ac
Runoff Volume=0.298 af

Runoff Depth=1.51"
Tc=6.0 min

CN=94

5.90 cfs
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Summary for Subcatchment EX: DR-2 PRE

Runoff = 3.46 cfs @ 12.01 hrs,  Volume= 0.199 af,  Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
1.358 98 Paved parking, HSG B
0.137 69 50-75% Grass cover, Fair, HSG B
1.495 95 Weighted Average
0.137 9.16% Pervious Area
1.358 90.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-2 PRE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=1.495 ac
Runoff Volume=0.199 af

Runoff Depth=1.60"
Tc=10.0 min

CN=95

3.46 cfs
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Summary for Pond U: Underground Basin

Inflow Area = 6.784 ac, 86.06% Impervious,  Inflow Depth = 1.40"    for  1 YR event
Inflow = 15.03 cfs @ 11.99 hrs,  Volume= 0.793 af
Outflow = 3.41 cfs @ 12.19 hrs,  Volume= 0.790 af,  Atten= 77%,  Lag= 12.1 min
Primary = 3.41 cfs @ 12.19 hrs,  Volume= 0.790 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 475.77' @ 12.19 hrs   Surf.Area= 0.301 ac   Storage= 0.292 af

Plug-Flow detention time= 67.4 min calculated for 0.790 af (100% of inflow)
Center-of-Mass det. time= 65.5 min ( 873.0 - 807.5 )

Volume Invert Avail.Storage Storage Description
#1A 474.24' 0.415 af 108.75'W x 120.42'L x 5.50'H Field A

1.653 af Overall - 0.616 af Embedded = 1.037 af  x 40.0% Voids
#2A 474.99' 0.616 af ADS_StormTech MC-3500 d +Cap  x 240  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
15 Rows of 16 Chambers
Cap Storage= +14.9 cf x 2 x 15 rows = 447.0 cf

1.031 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 474.24' 24.0"  Round Culvert

L= 220.0'   CMP, square edge headwall,  Ke= 0.500
Inlet / Outlet Invert= 474.24' / 473.58'   S= 0.0030 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf

#2 Device 1 474.24' 15.0" W x 6.0" H Vert. 1-YR  C= 0.600
#3 Device 1 475.75' 6.0" W x 6.0" H Vert. 50-YR  C= 0.600

Primary OutFlow  Max=3.41 cfs @ 12.19 hrs  HW=475.77'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 3.41 cfs of 7.70 cfs potential flow)

2=1-YR  (Orifice Controls 3.40 cfs @ 5.45 fps)
3=50-YR  (Orifice Controls 0.01 cfs @ 0.49 fps)
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Pond U: Underground Basin - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap
storage)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 15 rows = 447.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

16 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 118.42' Row Length +12.0" End Stone x 2 =
120.42' Base Length
15 Rows x 77.0" Wide + 9.0" Spacing x 14 + 12.0" Side Stone x 2 = 108.75' Base Width
9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

240 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 15 Rows = 26,835.5 cf Chamber Storage

72,026.2 cf Field - 26,835.5 cf Chambers = 45,190.7 cf Stone x 40.0% Voids = 18,076.3 cf Stone Storage

Chamber Storage + Stone Storage = 44,911.8 cf = 1.031 af
Overall Storage Efficiency = 62.4%

240 Chambers
2,667.6 cy Field
1,673.7 cy Stone
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Pond U: Underground Basin

Inflow
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Hydrograph
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Inflow Area=6.784 ac
Peak Elev=475.77'

Storage=0.292 af

15.03 cfs

3.41 cfs
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Summary for Link 2L: POI-2

Inflow Area = 6.784 ac, 86.06% Impervious,  Inflow Depth > 1.40"    for  1 YR event
Inflow = 3.41 cfs @ 12.19 hrs,  Volume= 0.790 af
Primary = 3.41 cfs @ 12.19 hrs,  Volume= 0.790 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs

Link 2L: POI-2

Inflow
Primary
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Time  (hours)
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Inflow Area=6.784 ac
3.41 cfs
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Summary for Subcatchment DR-2: DR-2 POST

Runoff = 17.85 cfs @ 12.00 hrs,  Volume= 0.981 af,  Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
3.745 98 Paved parking, HSG B
0.673 61 >75% Grass cover, Good, HSG B
4.418 92 Weighted Average
0.673 15.23% Pervious Area
3.745 84.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 34 0.0261 0.09 Sheet Flow,
Grass: Dense   n= 0.240   P2= 2.31"

0.7 43 0.0220 1.03 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 2.31"

1.6 415 0.0088 4.26 3.34 Pipe Channel,
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

8.7 492 Total

Subcatchment DR-2: DR-2 POST

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=4.418 ac
Runoff Volume=0.981 af

Runoff Depth=2.67"
Flow Length=492'

Tc=8.7 min
CN=92

17.85 cfs
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Summary for Subcatchment DR-2A: DR-2A POST

Runoff = 10.77 cfs @ 11.96 hrs,  Volume= 0.565 af,  Depth= 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
2.093 98 Paved parking, HSG B
0.273 61 >75% Grass cover, Good, HSG B
2.366 94 Weighted Average
0.273 11.54% Pervious Area
2.093 88.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment DR-2A: DR-2A POST
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=2.366 ac
Runoff Volume=0.565 af

Runoff Depth=2.86"
Tc=6.0 min

CN=94

10.77 cfs
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Summary for Subcatchment EX: DR-2 PRE

Runoff = 6.20 cfs @ 12.01 hrs,  Volume= 0.370 af,  Depth= 2.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
1.358 98 Paved parking, HSG B
0.137 69 50-75% Grass cover, Fair, HSG B
1.495 95 Weighted Average
0.137 9.16% Pervious Area
1.358 90.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-2 PRE
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=1.495 ac
Runoff Volume=0.370 af

Runoff Depth=2.97"
Tc=10.0 min

CN=95

6.20 cfs
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Summary for Pond U: Underground Basin

Inflow Area = 6.784 ac, 86.06% Impervious,  Inflow Depth = 2.74"    for  10 YR event
Inflow = 28.27 cfs @ 11.98 hrs,  Volume= 1.546 af
Outflow = 5.90 cfs @ 12.20 hrs,  Volume= 1.544 af,  Atten= 79%,  Lag= 12.8 min
Primary = 5.90 cfs @ 12.20 hrs,  Volume= 1.544 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 476.96' @ 12.20 hrs   Surf.Area= 0.301 ac   Storage= 0.580 af

Plug-Flow detention time= 64.6 min calculated for 1.544 af (100% of inflow)
Center-of-Mass det. time= 63.6 min ( 852.4 - 788.9 )

Volume Invert Avail.Storage Storage Description
#1A 474.24' 0.415 af 108.75'W x 120.42'L x 5.50'H Field A

1.653 af Overall - 0.616 af Embedded = 1.037 af  x 40.0% Voids
#2A 474.99' 0.616 af ADS_StormTech MC-3500 d +Cap  x 240  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
15 Rows of 16 Chambers
Cap Storage= +14.9 cf x 2 x 15 rows = 447.0 cf

1.031 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 474.24' 24.0"  Round Culvert

L= 220.0'   CMP, square edge headwall,  Ke= 0.500
Inlet / Outlet Invert= 474.24' / 473.58'   S= 0.0030 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf

#2 Device 1 474.24' 15.0" W x 6.0" H Vert. 1-YR  C= 0.600
#3 Device 1 475.75' 6.0" W x 6.0" H Vert. 50-YR  C= 0.600

Primary OutFlow  Max=5.90 cfs @ 12.20 hrs  HW=476.96'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 5.90 cfs of 14.36 cfs potential flow)

2=1-YR  (Orifice Controls 4.72 cfs @ 7.56 fps)
3=50-YR  (Orifice Controls 1.17 cfs @ 4.70 fps)
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Pond U: Underground Basin - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap
storage)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 15 rows = 447.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

16 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 118.42' Row Length +12.0" End Stone x 2 =
120.42' Base Length
15 Rows x 77.0" Wide + 9.0" Spacing x 14 + 12.0" Side Stone x 2 = 108.75' Base Width
9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

240 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 15 Rows = 26,835.5 cf Chamber Storage

72,026.2 cf Field - 26,835.5 cf Chambers = 45,190.7 cf Stone x 40.0% Voids = 18,076.3 cf Stone Storage

Chamber Storage + Stone Storage = 44,911.8 cf = 1.031 af
Overall Storage Efficiency = 62.4%

240 Chambers
2,667.6 cy Field
1,673.7 cy Stone
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Pond U: Underground Basin
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Inflow Area=6.784 ac
Peak Elev=476.96'

Storage=0.580 af

28.27 cfs

5.90 cfs
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Summary for Link 2L: POI-2

Inflow Area = 6.784 ac, 86.06% Impervious,  Inflow Depth > 2.73"    for  10 YR event
Inflow = 5.90 cfs @ 12.20 hrs,  Volume= 1.544 af
Primary = 5.90 cfs @ 12.20 hrs,  Volume= 1.544 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs

Link 2L: POI-2
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Summary for Subcatchment DR-2: DR-2 POST

Runoff = 29.65 cfs @ 11.99 hrs,  Volume= 1.686 af,  Depth= 4.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.50"

Area (ac) CN Description
3.745 98 Paved parking, HSG B
0.673 61 >75% Grass cover, Good, HSG B
4.418 92 Weighted Average
0.673 15.23% Pervious Area
3.745 84.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 34 0.0261 0.09 Sheet Flow,
Grass: Dense   n= 0.240   P2= 2.31"

0.7 43 0.0220 1.03 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 2.31"

1.6 415 0.0088 4.26 3.34 Pipe Channel,
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

8.7 492 Total

Subcatchment DR-2: DR-2 POST
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Type II 24-hr
100 YR Rainfall=5.50"
Runoff Area=4.418 ac

Runoff Volume=1.686 af
Runoff Depth=4.58"

Flow Length=492'
Tc=8.7 min

CN=92

29.65 cfs
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Summary for Subcatchment DR-2A: DR-2A POST

Runoff = 17.46 cfs @ 11.96 hrs,  Volume= 0.947 af,  Depth= 4.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.50"

Area (ac) CN Description
2.093 98 Paved parking, HSG B
0.273 61 >75% Grass cover, Good, HSG B
2.366 94 Weighted Average
0.273 11.54% Pervious Area
2.093 88.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment DR-2A: DR-2A POST
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Type II 24-hr
100 YR Rainfall=5.50"
Runoff Area=2.366 ac

Runoff Volume=0.947 af
Runoff Depth=4.80"

Tc=6.0 min
CN=94

17.46 cfs
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Summary for Subcatchment EX: DR-2 PRE

Runoff = 9.96 cfs @ 12.01 hrs,  Volume= 0.612 af,  Depth= 4.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.50"

Area (ac) CN Description
1.358 98 Paved parking, HSG B
0.137 69 50-75% Grass cover, Fair, HSG B
1.495 95 Weighted Average
0.137 9.16% Pervious Area
1.358 90.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-2 PRE
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Type II 24-hr
100 YR Rainfall=5.50"
Runoff Area=1.495 ac

Runoff Volume=0.612 af
Runoff Depth=4.92"

Tc=10.0 min
CN=95

9.96 cfs
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Summary for Pond U: Underground Basin

Inflow Area = 6.784 ac, 86.06% Impervious,  Inflow Depth = 4.66"    for  100 YR event
Inflow = 46.55 cfs @ 11.98 hrs,  Volume= 2.632 af
Outflow = 8.96 cfs @ 12.21 hrs,  Volume= 2.630 af,  Atten= 81%,  Lag= 13.6 min
Primary = 8.96 cfs @ 12.21 hrs,  Volume= 2.630 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 479.47' @ 12.21 hrs   Surf.Area= 0.301 ac   Storage= 0.999 af

Plug-Flow detention time= 64.9 min calculated for 2.627 af (100% of inflow)
Center-of-Mass det. time= 65.1 min ( 839.8 - 774.7 )

Volume Invert Avail.Storage Storage Description
#1A 474.24' 0.415 af 108.75'W x 120.42'L x 5.50'H Field A

1.653 af Overall - 0.616 af Embedded = 1.037 af  x 40.0% Voids
#2A 474.99' 0.616 af ADS_StormTech MC-3500 d +Cap  x 240  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
15 Rows of 16 Chambers
Cap Storage= +14.9 cf x 2 x 15 rows = 447.0 cf

1.031 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 474.24' 24.0"  Round Culvert

L= 220.0'   CMP, square edge headwall,  Ke= 0.500
Inlet / Outlet Invert= 474.24' / 473.58'   S= 0.0030 '/'   Cc= 0.900
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf

#2 Device 1 474.24' 15.0" W x 6.0" H Vert. 1-YR  C= 0.600
#3 Device 1 475.75' 6.0" W x 6.0" H Vert. 50-YR  C= 0.600

Primary OutFlow  Max=8.95 cfs @ 12.21 hrs  HW=479.46'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 8.95 cfs of 24.12 cfs potential flow)

2=1-YR  (Orifice Controls 6.71 cfs @ 10.74 fps)
3=50-YR  (Orifice Controls 2.24 cfs @ 8.96 fps)



Type II 24-hr  100 YR Rainfall=5.50"Pre&Post-DR1&2
  Printed  7/13/2016Prepared by Bergmann Associates

Page 22HydroCAD® 10.00-12  s/n 03498  © 2014 HydroCAD Software Solutions LLC

Pond U: Underground Basin - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap
storage)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 15 rows = 447.0 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

16 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 118.42' Row Length +12.0" End Stone x 2 =
120.42' Base Length
15 Rows x 77.0" Wide + 9.0" Spacing x 14 + 12.0" Side Stone x 2 = 108.75' Base Width
9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

240 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 15 Rows = 26,835.5 cf Chamber Storage

72,026.2 cf Field - 26,835.5 cf Chambers = 45,190.7 cf Stone x 40.0% Voids = 18,076.3 cf Stone Storage

Chamber Storage + Stone Storage = 44,911.8 cf = 1.031 af
Overall Storage Efficiency = 62.4%

240 Chambers
2,667.6 cy Field
1,673.7 cy Stone
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Pond U: Underground Basin
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Inflow Area=6.784 ac
Peak Elev=479.47'

Storage=0.999 af

46.55 cfs

8.96 cfs
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Summary for Link 2L: POI-2

Inflow Area = 6.784 ac, 86.06% Impervious,  Inflow Depth > 4.65"    for  100 YR event
Inflow = 8.96 cfs @ 12.21 hrs,  Volume= 2.630 af
Primary = 8.96 cfs @ 12.21 hrs,  Volume= 2.630 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs

Link 2L: POI-2
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Inflow Area=6.784 ac
8.96 cfs

8.96 cfs
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.178 69 50-75% Grass cover, Fair, HSG B  (EX)
0.836 98 Paved parking, HSG B  (EX)
1.014 93 TOTAL AREA
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Summary for Subcatchment EX: DR-3 PRE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.52 cfs @ 11.95 hrs,  Volume= 0.120 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
0.836 98 Paved parking, HSG B
0.178 69 50-75% Grass cover, Fair, HSG B
1.014 93 Weighted Average
0.178 17.55% Pervious Area
0.836 82.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 10

Subcatchment EX: DR-3 PRE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=1.014 ac
Runoff Volume=0.120 af

Runoff Depth=1.42"
Tc=5.0 min

CN=93

2.52 cfs
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Summary for Subcatchment EX: DR-3 PRE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.70 cfs @ 11.95 hrs,  Volume= 0.234 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
0.836 98 Paved parking, HSG B
0.178 69 50-75% Grass cover, Fair, HSG B
1.014 93 Weighted Average
0.178 17.55% Pervious Area
0.836 82.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 10

Subcatchment EX: DR-3 PRE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=1.014 ac
Runoff Volume=0.234 af

Runoff Depth=2.76"
Tc=5.0 min

CN=93

4.70 cfs
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Summary for Subcatchment EX: DR-3 PRE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.24 cfs @ 11.95 hrs,  Volume= 0.371 af,  Depth= 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.20"

Area (ac) CN Description
0.836 98 Paved parking, HSG B
0.178 69 50-75% Grass cover, Fair, HSG B
1.014 93 Weighted Average
0.178 17.55% Pervious Area
0.836 82.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 10

Subcatchment EX: DR-3 PRE

Runoff

Hydrograph
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Type II 24-hr
100 YR Rainfall=5.20"
Runoff Area=1.014 ac

Runoff Volume=0.371 af
Runoff Depth=4.39"

Tc=5.0 min
CN=93

7.24 cfs
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.694 69 50-75% Grass cover, Fair, HSG B  (EX)
0.491 61 >75% Grass cover, Good, HSG B  (PR)
2.104 98 Paved parking, HSG B  (EX, PR)
3.289 86 TOTAL AREA
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Summary for Subcatchment EX: DR-4 PRE

Runoff = 4.63 cfs @ 12.01 hrs,  Volume= 0.256 af,  Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
1.868 98 Paved parking, HSG B
0.694 69 50-75% Grass cover, Fair, HSG B
2.562 90 Weighted Average
0.694 27.09% Pervious Area
1.868 72.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-4 PRE
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Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=2.562 ac
Runoff Volume=0.256 af

Runoff Depth=1.20"
Tc=10.0 min

CN=90

4.63 cfs
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Summary for Subcatchment PR: DR-4 POST

Runoff = 0.42 cfs @ 11.99 hrs,  Volume= 0.023 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.12"

Area (ac) CN Description
0.236 98 Paved parking, HSG B
0.491 61 >75% Grass cover, Good, HSG B
0.727 73 Weighted Average
0.491 67.54% Pervious Area
0.236 32.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment PR: DR-4 POST
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Type II 24-hr
1 YR Rainfall=2.12"

Runoff Area=0.727 ac
Runoff Volume=0.023 af

Runoff Depth=0.38"
Tc=6.0 min

CN=73

0.42 cfs
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Summary for Subcatchment EX: DR-4 PRE

Runoff = 9.34 cfs @ 12.01 hrs,  Volume= 0.529 af,  Depth= 2.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
1.868 98 Paved parking, HSG B
0.694 69 50-75% Grass cover, Fair, HSG B
2.562 90 Weighted Average
0.694 27.09% Pervious Area
1.868 72.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-4 PRE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=2.562 ac
Runoff Volume=0.529 af

Runoff Depth=2.48"
Tc=10.0 min

CN=90

9.34 cfs
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Summary for Subcatchment PR: DR-4 POST

Runoff = 1.51 cfs @ 11.98 hrs,  Volume= 0.073 af,  Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.53"

Area (ac) CN Description
0.236 98 Paved parking, HSG B
0.491 61 >75% Grass cover, Good, HSG B
0.727 73 Weighted Average
0.491 67.54% Pervious Area
0.236 32.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment PR: DR-4 POST

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YR Rainfall=3.53"

Runoff Area=0.727 ac
Runoff Volume=0.073 af

Runoff Depth=1.20"
Tc=6.0 min

CN=73

1.51 cfs
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Summary for Subcatchment EX: DR-4 PRE

Runoff = 14.95 cfs @ 12.01 hrs,  Volume= 0.869 af,  Depth= 4.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.20"

Area (ac) CN Description
1.868 98 Paved parking, HSG B
0.694 69 50-75% Grass cover, Fair, HSG B
2.562 90 Weighted Average
0.694 27.09% Pervious Area
1.868 72.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment EX: DR-4 PRE
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Type II 24-hr
100 YR Rainfall=5.20"
Runoff Area=2.562 ac

Runoff Volume=0.869 af
Runoff Depth=4.07"

Tc=10.0 min
CN=90

14.95 cfs
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Summary for Subcatchment PR: DR-4 POST

Runoff = 3.06 cfs @ 11.97 hrs,  Volume= 0.148 af,  Depth= 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=5.20"

Area (ac) CN Description
0.236 98 Paved parking, HSG B
0.491 61 >75% Grass cover, Good, HSG B
0.727 73 Weighted Average
0.491 67.54% Pervious Area
0.236 32.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment PR: DR-4 POST

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YR Rainfall=5.20"
Runoff Area=0.727 ac

Runoff Volume=0.148 af
Runoff Depth=2.44"

Tc=6.0 min
CN=73

3.06 cfs



45.0"
(1143 mm)

StormTech MC-3500 Chamber (not to scale)

Nominal Chamber Specifications

Size (L x W x H) 90" (2286 mm) x 77” (1956 mm) x 45" (1143 mm)

Chamber Storage 109.9 ft3 (3.11 m3)

Min. Installed Storage* 178.9 ft3 (5.06 m3)

Weight 134 lbs (60.8 kg)

Shipping

15 chambers/pallet

7 end caps/pallet

7 pallets/truck

StormTech MC-3500 End Cap (not to scale)

Nominal End Cap Specifications

Size (L x W x H) 25.7" (653 mm) x 75" (1905 mm) x 45" (1143 mm)

End Cap Storage 14.9 ft3 (0.42 m3)

Min. Installed Storage* 46.0 ft3 (1.30 m3)

Weight 49 lbs (22.2 kg)

* This assumes a minimum of 12" (305 mm) of stone above, 9" (229 mm) of stone below
chambers,  9" (229 mm) of row spacing, and 40% stone porosity.

* This assumes a minimum of 12” (305mm) of stone above, 9” (229 mm) of stone below, 9” (229 mm)
row spacing, 6” (152 mm) of stone perimeter, and 40% stone porosity.  

StormTech 
MC-3500 Chamber
Designed to meet the most stringent industry
performance standards for superior struc-
tural 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 maximiz-
ing land usage for commercial
and municipal applications.

MC-3500 Chamber



General Cross Section

NOTE: Assumes 40% porosity for the stone plus the chamber/end cap volume. End
Cap volume assumes 6” (152mm) stone perimeter.

Storage Volume Per Chamber/End Cap ft3 (m3)

Bare        Chamber/End Cap and Stone
Unit Volume — Stone Foundation

Storage          Depth in. (mm) 

ft3 (m3) 9 (229) 12 (305) 15 (381) 18 (457) 

MC-3500 Chamber 109.9 (3.11) 178.9 (5.06) 184.0 (5.21) 189.2 (5.36) 194.3 (5.5)

MC-3500 End Cap 14.9 (0.42) 46.0 (1.33) 47.7 (1.35) 49.4 (1.40) 51.1 (1.45 )

Amount of Stone Per Chamber

NOTE: Assumes 12" (305 mm) of stone above, and  9" (229 mm) row spacing, and 6”
(152mm) of perimeter stone in front of end caps.

ENGLISH 
Stone Foundation Depth

tons (yd3) 9 in. 12 in. 15 in. 18 in.

MC-3500 9.1 (6.4) 9.7 (6.9) 10.4 (7.3) 11.1 (7.8)

End Cap 4.1 (2.9) 4.3 (3.0) 4.5 (3.2) 4.7 (3.3)

METRIC kg (m3) 229 mm 305 mm 381 mm 457 mm
MC-3500 8220 (4.9) 8831 (5.3) 9443 (5.6) 10054 (6.0)

End Cap 3699 (2.2) 3900 (2.3) 4100 (2.4) 4301 (2.6)

Volume of Excavation Per Chamber/End Cap in yd3 (m3)

NOTE: Assumes 9" (229 mm) of separation between chamber rows, 6" (152
mm) of perimeter in front of end caps, and 24” (610 mm) of cover. The volume
of excavation will vary as depth of cover increases.

Stone Foundation Depth in. (mm)

9 (229) 12 (305) 15 (381) 18 (457)

MC-3500 12.4 (9.5) 12.8 (9.8) 13.3 (10.2) 13.8 (10.5)

End Cap 4.1 (3.1) 4.2 (3.2) 4.4 (3.3) 4.5 (3.5)

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® is a registered trademark of StormTech, Inc
The Green Building Council Member logo is a registered trademark of the U.S. Green Building Council. 
S150909 03/2014

© 2014 Advanced Drainage Systems, Inc.
Printed on recycled paper

70 Inwood Road, Suite 3     Rocky Hill     Connecticut     06067    

860.529.8188     888.892.2694     fax 866.328.8401     fax 860-529-8040     www.stormtech.com         
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Project: COR Mercy Redevelopment Project No.
Drainage Area DR-1 & DR-2 Date:

By:
Checked:
Sheet:

TITLE:
Vortechs Unit - TBD

 Water Quality Volume

DESCRIPTION:
Total Water Quality Volume Required

Formula for calculating the Water Quality storage volume (WQv) = (P) (Rv) (A)

P = 90% Rainfall Event =

I = percent Impervious Cover =

Rv = 0.05 + 0.009(I) =

A =  Acres =

Water Quality Storage Volume (acre-feet) =

Alternative Practice: 75% of WQv

Note:

1

WATER QUALITY STORAGE VOLUME

10487.00
7/13/2016
TCB
JWL

86

0.82

1 of

Cubic-Feet

15,219 Cubic-Feet

12

1.00

(25-(0+0+0))*3=0 ------------------> 0% IC reduction, 0% Standard Practice, 75% Alternative practice

Water Quality Volume is based on the formual in Section 9.2 of the New York State Stormwater 
Management Design Manual page 9-5.  See Below for Calulation of the formula.

6.784

0.47

20,292

Existing impervious = - ac  Proposed Impervious = - ac  IC Reduction =0%                                            (25 - 
(% IC reduction + % WQv treatment by Standard practice + %RRV)) * 3 = %WQv by Alt Practice     

File: Site DEC Strd calcs-DR1&2.xls
7/13/2016

4:14 PM



6.78 acres
 WQv = 15,219 cf

P = 0.85 inch
I= 86.0 %

Rv = 0.82

Peak Water Quality Discharge

CN= 1000/ [10+5P+10Qa-10(Qa^2+1.25*Qa*P)^2]

Qa= 0.62 inches
Cn= 97.7

Ia = 0.151
Ia/P = 0.178
qu = 750.00
Tc = 0.10 hrs

4.91 cfs

PEAK WATER QUALITY DISCHARGE

Area contributing =

From TR-55

Peak Qwq =
(qu*A*Qa)

File: Site DEC Strd calcs-DR1&2.xls
7/13/2016

4:14 PM
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