
 

 

 

AGENDA 

WORCESTER TOWNSHIP PLANNING COMMISSION 

WORCESTER TOWNSHIP COMMUNITY HALL 

1031 VALLEY FORGE ROAD, WORCESTER, PA 19490 

THURSDAY, MAY 22, 2025 - 7:00 PM 

 

 

1. CALL TO ORDER 

 

2. ATTENDANCE 

 

3. APPROVAL OF MEETING MINUTES 

 

a. Motion to approve April 24, 2025 Planning Commission Meeting Minutes 
 

4. LAND DEVELOPMENT 

 

a. Review LD 2025-01 Westrum/Trooper Ridge 

b. Review LD 2025-04 1038 Windy Hill Road 

 

5. OTHER BUSINESS 

 

a. Consider recommendation of Accessory Structure Zoning Amendment 

b. Consider recommendation of Childcare Zoning Amendment 

c. Discussion on Internal Review Process Policy 

 

6. NEXT MEETING 

 

a. June 26, 2025 

 

7. PUBLIC COMMENT 

 

8. ADJOURNMENT  

 
 

 

 

active applications (review period expiration) 
 

• LD 2017-02 Palmer Village, LLC (Review period waived) 

• LD 2022-01 City View (Review period waived) 

• LD 2025-01 Westrum (Review period waived) 

• LD 2025-03  2991 Mohill Road (Review period waived) 

• LD 2025-04 1038 Windy Hill Road (Review period waived) 

• LD 2025-05 Meadowood Health Center (Review period waived) 



WORCESTER TOWNSHIP PLANNING COMMISSION 

MEETING MINUTES 

Date: April 24, 2025 

Time: 7:00 PM 

Location: Worcester Township Community Hall 

1. Call to Order 

The meeting was called to order at 7:00 PM by Chairperson Sherr. 

2. Roll Call 

Members Present: 

All Present 

Others Present: 

- Dan DeMeno, Township Manager 

- Jeff Grosstephen, Woodrow & Associates 

- Several members of the public 

3. Approval of Minutes 

A motion was made by Commissioner Koch and seconded by Commissioner Greenawalt to 

approve the minutes of the [insert previous date] meeting. The motion passed 4-0 

(Commissioner Andorn abstained). 

4. Subdivision Presentation – 2991 Mohill Road 

Jeff Grosstephen of Woodrow & Associates, along with the property owners, presented a 

proposal to subdivide the parcel at 2991 Mohill Road. Key points discussed included: 

- The proposal is zoning-compliant. 

- The applicant seeks to create two additional lots behind the existing three homes currently 

fronting Mohill. 

- Mr. Grosstephen stated they would like to provide a standalone driveway instead of a 

shared driveway typically required for flag lots. 

- Clarification was provided regarding a mistake in the narrative regarding public water; 

both proposed lots will be served by on-site wells. 

- Septic setbacks and well locations were reviewed, with an acknowledgment that a well 

application has not yet been submitted. 

 

After discussion, the Planning Commission voted unanimously to recommend approval of 

the subdivision plan as presented. 



5. Continued Discussion – Zoning Ordinance Amendments (Accessory Structures 

and Agricultural Uses) 

Manager DeMeno led a detailed conversation on the draft amendments to zoning ordinance 

provisions related to accessory structures, barns, silos, and non-habitable buildings. The 

discussion included: 

- Concerns about defining barns by use and the implications for non-conforming structures. 

- Questions about accessory structures placed on lots with no primary use. 

- Debate on the removal of height restrictions for silos and the role of the PA Right to Farm 

Act. 

- Efforts to consolidate and clean up conflicting zoning provisions, especially those affecting 

height. 

- A request for Planning Commission members to send written feedback before the next 

meeting to streamline future discussions. 

6. Update on Childcare Ordinance 

Manager DeMeno reported that the Board of Supervisors returned the proposed childcare 

ordinance amendment for revision. Concerns included unclear definitions and lack of clarity 

around institutional uses. Manager DeMeno will revise the ordinance with better-defined 

terms and bring back a new version at a future meeting. 

7. General Zoning Concerns – Meadowood and LPD Zoning 

Commissioners expressed concern about the lack of unit cap under Land Preservation 

District (LPD) zoning, particularly for Meadowood. Discussion included the possibility of 

unlimited expansion through property acquisition, potential impacts on sewer capacity, and 

a request to explore ordinance revisions to introduce density limitations. 

8. Housekeeping and Next Steps 

Manager DeMeno reminded the Commission that the next meeting is scheduled for May 22, 

2025. He also noted ongoing litigation related to some properties and advised caution 

during public discussion of those issues. 

9. Public Comment 

No public comment was made. 

10. Adjournment 

There being no further business, the meeting was adjourned at 8:01 PM. 



 

 

 
January 7, 2025 

 

Mr. Dan DeMeno, Township Manager 

Worcester Township 

1721 South Valley Forge Road 

PO Box 767 

Worcester, PA  19490 

 

Re:   Preliminary Land Development Plan Submission for 

 Trooper Ridge - 1035 Trooper Road 

 Worcester Township, Montgomery County 

 

Dear Mr. DeMeno, 

 

Attached please find the following items comprising the Preliminary Land Development Plan submission for the 

above referenced project: 

 

1. A completed Subdivision/Land Development Application 

2. Completed MCPC Act 247 form 

3. A Waiver Request letter  

4. Eighteen (18) full size sets of the Preliminary Plans 

5. Five (5) copies of the PCSM and E&S Control Report 

6. A Letter of Service from Pennsylvania American Water Company 

7. A copy of the PNDI receipt 

8. A check for the application fee of $10,950 

9. A check for the review escrow of $24,500 

 

The Traffic Impact Assessment Report and Sewage Facilities Planning Module will be submitted to the Township 

under separate cover. 

 

This Preliminary Plan is based on the sketch plan for this property previously submitted and reviewed by the 

Township. It depicts 45 townhouses accessed via private streets with primary access to Trooper Road. An 

emergency access is proposed onto West Germantown Pike. All open space and private infrastructure within the 

property will be owned and maintained by a Planned Community Association. The existing house and outbuilding 

at the northeast corner of the property will remain and a 1.5 acre lot will be subdivided around these structures. 

Water service will be provided by Pennsylvania American Water Company and sanitary sewer service from 

Worcester Township.  

 

Please accept this Preliminary Plan submission for review by the Township’s professional consultants and 

Planning Commission. Thank you very much and please contact me with any questions.   

 

Very truly yours, 

 

T&M Associates 

 
Barry G. Stingel, PLA 

Supervising Landscape Architect 
bstingel@tandmassociates.com | 302-540-1651 

 
Cc:  Brian McKenzie, Commerce Pursuit Capital, LLC 

mailto:bstingel@tandmassociates.com
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APPENDIX 

 

SUBDIVISION AND LAND DEVELOPMET APPLICATION 

 
Date of Application: _______________   Fee Paid:________________   W.T.P.C File No_________________ 

 

      Application for: 

     Preliminary Review ___________ 

     Final Review  ___________ 

1.) Property:     Address ____________________________________________________________________ 

      Location/Parcel Number _______________________________________________________ 

2.) Owner of record of land: Name _____________________________  Tel. # _________________________ 

Address:________________________________________________  Email _________________________ 

3.) Applicant:    Name________________________________________  Tel. # _________________________ 

       Address _____________________________________   Email ________________________ 

4.) Agent or Attorney, (if any): Name____________________________  Tel #_________________________ 

       Address______________________________________  Email_________________________ 

5.) Registerd Engineer or Surveyor: Name________________________  Tel #__________________________ 

       Address______________________________________  Email_________________________ 

6.) Name of Subdivision or Development:  ______________________________________________________ 

______________________________________________________________________________________ 

7.) Where deed is recorded: Book No. _________________________  Page No.  ______________________ 

8.) No. of Lots or Dwelling Units: _____________________________________________________________ 

9.) Average Lot Size: _______________________________________________________________________ 

10.) Density (dwelling units per acre): ___________________________________________________________ 

11.) Total Area to be developed or subdivided: ____________________________________________________ 

*Gross______________________________________ **Net  ____________________________________ 

 Area in flood plain (if any)  _______________________________________________________________ 

12.) Water Supply: Public system________________________ On lot system___________________________ 

13.) Sewage System: Public system______________________  On lot system___________________________ 

14.) List of all Encumbrances: 

Amount   Name & Address of Person/Firm   Bk.No.  Pg. No 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

 

15.) Zoning classification of subject land: ________________________________________________________

BStingel
Text Box
01-07-2025

BStingel
Text Box
X

BStingel
Text Box
1035 Trooper Road, Norristown, PA  19403

BStingel
Text Box
67-00-01540-004

BStingel
Text Box
James O'Donnell

BStingel
Text Box
1035 Trooper Road, Norristown, PA  19403

BStingel
Text Box
Commerce Pursuit Capital, LP

BStingel
Text Box
1300 VIRGINIA DR #215, FORT WASHINGTON, PA  19034

BStingel
Text Box
bmckenzie@westrum.com

BStingel
Text Box
c/o Brian McKenzie

BStingel
Text Box
215-283-2190

BStingel
Text Box
Robert Gundlach

BStingel
Text Box
215-918-3636
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BStingel
Text Box
T&M Associates 
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c/o Barry Stingel
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Text Box
bstingel@tandmassociates.com
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1018 W 9th Ave, Suite 110, King of Prussia, PA  19406
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Trooper Ridge
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5085
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0048

BStingel
Text Box
45
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N/A
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3.8 units per acre (based on 11.82 developable acres in townhouse lot)
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15.11 acres

BStingel
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13.32 acres

BStingel
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PAWC (public)
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Worcester Twp. (public)
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Text Box
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BStingel
Text Box
R-100 and C with MR Multi-residential overlay district

BStingel
Text Box
App. fee: $10,950
Escrow:   $24,500



  WTPC File # ____________ 

 

  

16.) Explanatory statement of plan to be reviewed: ________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

17.) Linear feet of new streets: ________________________________________________________________ 

18.) Copy of all restrictions, covenants, etc. If any, under which lots are to be sold.  

Attached ___________________ 

None ______________________ 

19.) Statement fixing period requested for completion of all items in Paragraph 18 above: 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

20.)  Improvements to be made by applicant to subject land with approximate estimate of cost of each: 

Unit Cost  No. of Units  Total 

a. Curbs……………………………   __________________________________________________ 

b. Sidewalks………………………  ___________________________________________________ 

c. Widening of Existing Streets……   __________________________________________________ 

d. Park Land………………………..   __________________________________________________ 

e. Street Lighting…………………...   __________________________________________________ 

f. Storm Drainage………………….    _________________________________________________ 

g. Water Supply & Fire Hydrants….   __________________________________________________ 

h. Sewage Disposal………………...   __________________________________________________ 

i. Monuments……………………...   __________________________________________________ 

j. Landscaping……………………..   __________________________________________________ 

k. Etc. ……………………………...   __________________________________________________ 

21.) A copy of the description of the land as set forth in the deed shall be attached. 

 

Signature of Owner _________________________________________ 

       Date: ______________________________________ 

 

 

*    Gross Area – area calculated to center of street 

**  Net Area – area calculated to the right of way. Net areas are to be used for density and land area 

           requirements. 

 

 1/6/25

Applicant

BStingel
Text Box
Based on the sketch plan reviewed by the Township during the spring of 2024, a Preliminary Land Development Plan for 45 single family attached units (townhouses) is submitted. The plan depicts a proposed Uniform Planned Community with all on-site improvements (streets, sewer, water, stormwater management facilities, open space, etc.) to be owned and maintained by a Planned Community Association. 

BStingel
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1,630 LF
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Text Box
To be submitted under separate cover
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Text Box
To be determined
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Rectangle

BStingel
Text Box
This information to be provided prior to Final Plan Approval
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EXTENSION OF TIME 

 

 

Date: _______________ 

 

 

Attn:   Township Manager 

 Worcester Township 

 1721 Valley Forge Road 

 P.O. Box 767 

 Worcester, PA 19490 

 

Dear Township Manager: 

 

RE:  SUBDIVISION PLAN/LAND DEVELOPMET PLAN OF  _________________________ 

_____________________________________________________________________________ 

 

On ________________________, I (we) submitted the referenced plan for official filing. 

 

Please be advised that notwithstanding any contrary provision of the Pennsylvania Municipalities 

Planning Code or the Worcester Township Subdivision and Land Development Ordinance, this 

letter will serve as notice to Worcester Township that the requirement that action be taken on this 

Plan within ninety (90) days, is hereby waived, without limitation as to time. 

 

This wavier is granted to permit us to make such adjustments or revisions to the Plan as may be 

required during the Plan review process.  

 

If we ever deem it necessary to limit the time of the subdivision or land development review 

process, we may revoke this extension of time in writing, sent certified mail, return receipt 

requested, and the Township shall be obligated to render a decision on our plans within sixty 

(60) days after the date on which the written revocation notice was received. 

 

If the township determines that insufficient progress is being made towards concluding the 

subdivision or land development review process, the Township may revoke this extension of 

time in writing, sent regular mail and certified mail, return receipt requested. For purposes of this 

provision, the Township’s written notice shall be deemed received, if sent regular mail and 

certified mail, on the date of the written receipt on the certified mail return receipt, or, three (3) 

days after the date indicated on the Township’s notification letter in the event the certified mail is 

return as “refused”, “unclaimed”, or is otherwise returned without indication of receipt, if 

addressed as follows (or to a subsequent address specifically provided to the Township by us for 

the purpose of notice): 
 

BStingel
Text Box
01-07-2025

BStingel
Text Box
Trooper Ridge

BStingel
Text Box
01-07-2025



 

 

  

________________________________ 

________________________________ 

________________________________ 

________________________________ 

________________________________ 

________________________________ 

 

 

At any time sixty (60) days after our receipt of such notice from the Township, we understand 

that the Township may take (but shall not be obligated to take) such action with regard to our 

plans as the Township deems necessary and appropriate. 

 

We further understand that nothing herein shall be construed to prevent us from offering, and the 

Township from accepting, additional extensions of time in the future, but neither party shall be 

obligated to do so by the terms of the Agreement.  

 

 

Very truly yours,  

 

 

By: _____________________________ 
                Signature 

___________________________________ 

  Print Name, Title 

 

      Accepted by: 

 

Date: ______________________________ ____________________________________ 

      Chairman, Board of Supervisors 

 

      Attest: 

 

 

      ____________________________________ 

      Manager/Secretary 

 

Brian D. McKenzie, Vice Preisdent



 

 

 

 

April 4, 2025 

 

Mr. Dan Demeno, Township Manager/Zoning Officer 

Worcester Township 

1721 South Valley Forge Road 

Worcester, PA 19490 

 

RE: Trooper Ridge Subdivision – Waiver Requests 

Preliminary Land Development Plan 

Dear Mr. Demeno:  

On behalf of the applicant, Commercial Pursuit Capital, LLC, we respectfully request the following waiver related to 

the preliminary land development plan design: 

Chapter 129: Stormwater Management 

§129-18.C.(2): All storm sewer piping shall be Class III reinforced concrete pipe 

 

Waiver Justification: The applicant is requesting a partial waiver from this requirement to allow 

for HDPE storm pipe for structures S9 to S2 and T12 to T9. These pipes are integrated with the 

swales along the outer perimeter of the development and HDPE is a more appropriate material 

to work with in these areas.  

 

§129-18.H.(12): Emergency spillways discharging over fill embankments shall be constructed of reinforced 

concrete checkerblocks.  

 

Waiver Justification: The applicant is requesting a waiver from this requirement to allow for the 

basin emergency spillway to be vegetated (grass) with a North American Green C-350 liner. The 

C-350 liner can withstand velocities of up to 10.5 fps in an unvegetated condition and 20 fps 

when fully vegetated. The max velocity in each spillway based on the 100-year design storm is 

less than 2 fps.  

 

§129-18.H.(19):  A minimum of 6 inches is required between the emergency spillway elevation and the top of 

grade elevation of the outlet structure. Six inches is also required between the 100-year water 

surface elevation and the top of grade of the outlet structure. 

 

Waiver Justification:  The proposed stormwater management basin system utilizes an efficient, 

unique design which minimizes the footprint.  There is a vegetated surface component that 

provides water quality treatment for smaller, more frequent storm events designed per the 

PADEP MRC protocol.  Larger storms are designed to overtop the outlet structure to be 

collected in a lower underground chamber for rate control.  The nature of this efficient-footprint 

design requires a waiver for the freeboard of 100-year water elevation to top of outlet 

structure.  The additional freeboard to emergency spillway also requires a waiver as the primary 

spillway is a weir in the lower chamber.  However, at the surface, the basin is provided with two 

(2) earthen emergency spillways.  It must lastly be noted that the basin is designed with the TR-

55 Method, which is 2.5x more conservative than the Rational Method that the ordinance 

allows for smaller sites such as this, that the additional freeboard requirements may have been 

considered for.   

 

 



                                       Trooper Ridge Preliminary Land Development Plan 
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§130-16.B.2.a:   Horizontal curves for streets shall have a minimum radius of 150 feet 

Waiver Justification: Section 130-17.C Driveways for Land Developments, Subsection (1) allows 

driveways intended for the use of two or more families where the usage by the occupants 

constitutes essentially a private street. Driveways serving as a private street shall not be 

dedicated to the municipality. Subsection (2) states that construction of driveways to be used 

as private streets shall conform to the minimum design standards for public streets, other than 

those applicable to rights-of-way, width, curbing and shoulder grading; provided, however, that 

the width of the cartway shall not be in any event less than 20 feet.  

 

The applicant offers that the internal accessway serving the townhouses, which fall within the 

Township’s definition of multifamily units, complies with the definition of private street as 

defined in Section 130.17.C. 

 

Should it be determined that the internal access drive does not fall within the purview of 

Section 130.17.C, a waiver is requested from 130-16.B.2.a to allow the internal access street 

to have radii less than 150’ because it is intended to serve only the 45 units and is designed to 

reduce the amount of roadway otherwise required thus minimizing impervious surface, 

promote the goal of providing an interesting small community environment that provides for 

landscaped courts within paved areas, guest parking areas, and locations for community 

mailboxes. In addition the courts create endpoints at either end of the internal access drive 

that are more in keeping with a cohesive community than a “J” or “T” turn-around would be. 

 

§130-16.C.1.a.4:   A 50 foot wide right of way is required for internal roads. 

Waiver Justification: See the description of Section 130-17.C Driveways for Land 

Developments, above. 

 

A waiver is requested to not provide a 50 foot wide right of way because the internal street will 

be private and maintained by a Planned Community Association (PCA). In the alternative, a 

waiver is requested to allow a private right of way that is 40 feet wide. 

 

§130-16.C.1.a.4:   A 32, 30, or 28 foot wide cartway is required. 

Waiver Justification: See the description of Section 130-17.C Driveways for Land 

Developments, above. 

 

Should it be determined that the internal access drive does not fall within the purview of 

Section 130.17.C, a waiver is requested from 130-16.C.1.a.4 to allow the internal access 

street to have a width of 24 feet because it is intended to serve only the 45 units and is 

designed to minimize impervious surface, promote the goal of providing an interesting small 

community environment that provides for landscaped islands within paved areas, guest 

parking areas, and locations for community mailboxes. In the Fire Marshal’s review, it was 

stated that the 24 foot wide access drive is acceptable with the installation of “No Parking” 

signs. “No Parking” signs have been provided on the plans.  

 

§130-17.B.2:   Driveways shall be a minimum of 40 feet from street intersections. 

Waiver Justification: See the description of Section 130-17.C Driveways for Land 

Developments, above. 

 

Should it be determined that the internal access drive does not fall within the purview of 

Section 130.17.C, a waiver is requested from 130—17.B.2 to allow less than a 40 feet distance 

from street intersections to driveways. The closest edge of the paved parking  

spaces in front of units 1, 10, and 45 are 38 feet from the centerline of the nearest 

intersecting street which would be a de minims relief of 2 feet.  
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§130-17.D.2:   Perpendicular parking spaces are prohibited along private roadways unless separated by barrier 

curbing and at least 7 feet from the cartway 

Waiver Justification: See the description of Section 130-17.C Driveways for Land 

Developments, above. 

 

Should it be determined that the internal access drive does not fall within the purview of 

Section 130.17.C, a waiver is requested from 130—17.D.2 to allow the proposed guest parking 

direct access to the internal access way. If a separate driveway is required to provide access to 

the guest parking spaces, it would reduce the area available to provide guest parking and 

increase the amount of impervious surface for the development. It would also adversely impact 

the ability to develop the property for the proposed use given the existing topography at the 

property and the other ordinance requirements, including the setback and buffer requirements. 

 

§130-18.A.1:   Sidewalks shall be provided along all streets. 

Waiver Justification: A waiver is requested to not provide a sidewalk along the last 240 feet of 

Trooper Road frontage at the northern end of the property. There is no sidewalk or significant 

shoulder beyond the northern end of the property. The property along the final 240 feet for 

which the waiver is requested has several large trees front of the existing house that would 

require demolition and change the character of the house. Also there are steep grades that 

would require significant change in front of the existing house and to the north to 

accommodate a sidewalk.  

 

§130-18.A.3:  Sidewalks shall be 5 feet from the curbline 

Waiver Justification: A waiver is requested to allow sidewalks to be 4 feet from the curbline. 

Montgomery County Planning Commission typically recommends at least a 2-foot verge. The 4-

foot verge provided is adequate for tree planting and provides sufficient separate from the 

sidewalk for pedestrian safety along the internal access driveway.   

 

 

§130-18.B.1.a:  Curbing must be concrete 

Waiver Justification: A waiver is requested to provide Belgian Block curb along the internal 

access drives outside of the public rights-of-way to promote a unique community environment 

for the development.   

 

Thank you very much for your consideration of the requested waivers and please contact me with any questions 

you may have.  

 

Sincerely,  

T&M Associates  

 

 
Barry G. Stingel, PLA 

Supervising Landscape Architect 
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GENERAL NOTES
INLET TOPS, GRATES, AND FRAMES

GENERAL NOTES:

GENERAL GRATE NOTES:

CONCRETE TOP UNIT NOTES:

INDEX OF SHEETS

SHEET NO. SHEET TITLE

16PLACEMENT NOTES: 17

18

19

20

JUN. 1, 2010 JUN. 1, 2010

CHIEF, HWY. QA DIVISION

1. SHEETS 2 THRU 6  AND 18 THRU 20 DEPICTS THE DIMENSIONS REQUIRED FOR
   UNIFORMITY AND INTERCHANGEABILITY. IT DOES NOT INCLUDE DETAILS REQUIRED
   FOR FABRICATION OR MANUFACTURING. FOR DEVIATIONS OR MODIFICATIONS OF
   THE STANDARDS, SUBMIT SHOP DRAWINGS TO THE BUREAU OF DESIGN HIGHWAY
   QUALITY ASSURANCE DIVISION CHIEF FOR REVIEW AND ACCEPTANCE.

2. PROVIDE PRECAST CONCRETE TOP UNITS SUPPLIED BY A MANUFACTURER LISTED IN
   BULLETIN 15.

3. PROVIDE WELDED INLET ANGLE ASSEMBLIES SUPPLIED BY A MANUFACTURER
   LISTED IN BULLETIN 15.

4. CAST-IN-PLACE TOP UNITS MAY BE MONOLITHIC WITH THE INLET BOX.

5. PROVIDE MATERIALS AND WORKMANSHIP IN ACCORDANCE WITH THE PUBLICATION 408,
   SECTIONS 605 AND 714, AASHTO/AWS BRIDGE WELDING CODE AND THE CONTRACT
   SPECIAL PROVISIONS.

6. THE SIZE OF THE INLET TOP UNITS IS BASED ON THE MINIMUM DIMENSIONS
   INDICATED FOR THE STANDARD INLET BOX AS SHOWN ON RC-46M.

7. PROVIDE A TOP SLAB TO SUPPORT THE INLET TOP UNITS IF A STANDARD INLET BOX
   IS NOT SPECIFIED. REFER TO RC-46M FOR ADDITIONAL INFORMATION.

8. FABRICATOR IS RESPONSIBLE FOR LIFTING, HANDLING AND TRANSPORTATION STRESSES.

9. LIFTING DEVICES (IF REQUIRED):
        PROVIDE GALVANIZED STEEL OR PLASTIC LIFTING DEVICES FOR HANDLING AND
        INSTALLATION.
        LIFTING HOLES, WITH A MAXIMUM OUTSIDE DIAMETER EQUAL TO 41 mm (1 †"), ARE
        PERMITTED IN THE SIDEWALLS. LOCATE LIFTING HOLES BASED ON THE CENTER
        OF GRAVITY OF THE FABRICATED INLET TOP.
        FILL LIFTING DEVICES WITH NON-SHRINK GROUT AFTER INSTALLATION IF THE LIFTING
        DEVICE IS LOCATED ON THE TOP SURFACE. HOLES IN THE SIDEWALLS ARE NOT
        REQUIRED TO BE FILLED WITH NON-SHRINK GROUT.
        PROVIDE LIFTING DEVICES WITH A MINIMUM CAPACITY OF AT LEAST FOUR TIMES
        THE CALCULATED LOAD ON THE DEVICE.

10.PROVIDE THE FOLLOWING CONCRETE CLASS:
        CAST-IN-PLACE: CLASS A CEMENT CONCRETE [DESIGN COMPRESSIVE STRENGTH,
        f'c = 21 MPa (3,000 PSI)]
        PRECAST: CLASS AA CEMENT CONCRETE, MODIFIED [DESIGN COMPRESSIVE STRENGTH,
        f'c = 28 MPa (4,000 PSI)]

11.A HIGHER STRENGTH OF CONCRETE MAY BE SUBSTITUTED FOR A LOWER STRENGTH
   OF CONCRETE AT NO ADDITIONAL COST TO THE DEPARTMENT. SUBMIT MIX DESIGN
   TO THE DEPARTMENT FOR REVIEW AND ACCEPTANCE.

12.PROVIDE GRADE 420 (GRADE 60) DEFORMED REINFORCEMENT BARS THAT MEET THE
   REQUIREMENTS OF ASTM A615M (A615) OR ASTM A706M (A706).  DO NOT WELD
   REINFORCEMENT BARS WITHOUT A PENNDOT APPROVED WELDING PROCEDURE.

13.CLEAR COVER FOR STEEL:
        PRECAST: 38 mm (1 ")
        CAST-IN-PLACE: 50 mm (2")

14.PROVIDE STRUCTURAL STEEL (ANGLES AND PLATES) CONFORMING TO AASHTO M270M (M270)
   GRADE 250 (36) [ASTM A709M (A709), GRADE 250 (36)].

15.ANCHORING OF ANGLES AND PLATES: PROVIDE EITHER STUDS OR BENT BAR ANCHORS
   IN ACCORDANCE WITH THE INDICATED DETAILS.
        STUDS: PROVIDE STUDS CONFORMING TO AASHTO M169 (ASTM A108).
        WELD STUDS TO ANGLES OR PLATES.
        BENT BAR ANCHORS: PROVIDE GRADE 420 (GRADE 60) DEFORMED
        REINFORCEMENT BARS THAT MEET THE REQUIREMENTS OF ASTM A615M (A615) OR
        ASTM A706M (A706). WELD BARS TO ANGLES OR PLATES USING A PENNDOT APPROVED
        WELDING PROCEDURE.

16.GALVANIZE PLATES, ANGLES AND STUDS OR BENT BAR ANCHORS (AFTER
   FABRICATION AND BEFORE INSTALLATION IN FORMS) IN ACCORDANCE WITH PUBLICATION
   408, SECTION 1105.02(s).

17.CHAMFER EXPOSED CONCRETE EDGES 12 mm x 12 mm ( " x "), EXCEPT AS NOTED.
   (CHAMFERS ARE NOT SHOWN ON THE DETAILS)

18.PRECAST TOP UNITS: TAPERS MAY BE PROVIDED ON THE INSIDE AND/OR OUTSIDE VERTICAL
   FACES OF THE INLET TOPS TO FACILITATE FORM STRIPPING.  TAPERS MAY RESULT IN
   BOTTOM DIMENSIONS THAT VARY TO A MAXIMUM 50 mm (2").

19.REHABILITATION PROJECTS:
        PROVIDE CONCRETE TOP UNITS IN ACCORDANCE WITH THE DETAILS
        SHOWN ON SHEETS 18 THRU 20 IF THE AVAILABLE DEPTH IS LESS THAN
        THE DEPTHS DETAILED ON SHEETS 2 THRU 4.
        PROVIDE CONCRETE TOP UNITS IN ACCORDANCE WITH THE DETAILS
        SHOWN ON SHEETS 2 THRU 4 IF THE AVAILABLE DEPTH IS GREATER THAN
        THE DEPTHS DETAILED ON SHEETS 2 THRU 4.
        CONTRACTOR TO REMOVE THE EXISTING TOP UNIT AND ANY GRADE
        ADJUSTMENT DEVICES, INCLUDING BRICK AND MORTAR AND GRADE
        ADJUSTMENT RINGS, DOWN TO THE TOP OF THE EXISTING INLET BOX.
        THE CONTRACTOR IS RESPONSIBLE TO DETERMINE THE REQUIRED DEPTH
        OF THE NEW CONCRETE TOP UNIT BASED ON THE AVAILABLE DEPTH. COST
        OF THIS WORK IS INCIDENTAL TO THE COST OF THE CONCRETE TOP UNIT.
        THE DEPTH OF THE CONCRETE TOP UNIT MUST ALWAYS BE MAXIMIZED.
        FOR A PRECAST CONCRETE TOP UNIT THE CONTRACTOR MUST PROVIDE
        THE AVAILABLE DEPTH TO THE FABRICATOR FOR FABRICATION IN
        ACCORDANCE WITH THIS STANDARD.
        FOR A CAST-IN-PLACE CONCRETE TOP UNIT THE CONTRACTOR IS TO
        CONSTRUCT THE NEW TOP IN ACCORDANCE WITH THIS STANDARD.

CONCRETE TOP UNITS - TYPE C ALTERNATE
FOR REHABILITATION PROJECTS

CONCRETE TOP UNITS - TYPE C
FOR REHABILITATION PROJECTS

CONCRETE TOP UNITS - TYPE M AND TYPE S
FOR REHABILITATION PROJECTS

1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.  U.S.
   CUSTOMARY UNITS IN (  ) PARENTHESIS.

2. METRIC UNITS INDICATED ARE SOFT CONVERTED FROM U.S. CUSTOMARY UNITS.

3. DESIGN SPECIFICATIONS:
        AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND AS SUPPLEMENTED
        BY THE DESIGN MANUAL, PART 4, STRUCTURES.

        DESIGN IS IN ACCORDANCE WITH THE LOAD AND RESISTANCE FACTOR
        DESIGN METHOD (LRFD).

4. CONSTRUCTION SPECIFICATIONS:
        PROVIDE MATERIALS AND PERFORM WORK IN ACCORDANCE WITH THE
        CURRENT VERSION OF THE PENNSYLVANIA DEPARTMENT OF TRANSPORTATION
        PUBLICATION 408, AASHTO/AWS BRIDGE WELDING CODE AND THE CONTRACT
        SPECIAL PROVISIONS.

5. SHOP DRAWINGS FOR INLET TOPS, GRATES, FRAMES, AND GRADE ADJUSTMENT RINGS
   ARE NOT REQUIRED IF THE ITEM IS CONSTRUCTED/FABRICATED IN ACCORDANCE
   WITH THIS STANDARD.

6. IF A REQUIRED DETAIL IS NOT FOUND IN THIS STANDARD OR ON THE CONTRACT
   DRAWINGS A SPECIAL SUBMISSION REQUESTING ACCEPTANCE FOR SPECIFIC DETAILS
   MUST BE MADE TO THE BUREAU OF DESIGN HIGHWAY QUALITY ASSURANCE DIVISION
   CHIEF.

7. FOR INLET BOX DETAILS REFER TO RC-46M.

1. EACH TYPE OF CONCRETE TOP UNIT OR FRAME IS SUITED FOR A PARTICULAR
   SITUATION AS FOLLOWS:
        TYPE C CONCRETE TOP UNIT AND TYPE C ALTERNATE CONCRETE TOP UNIT
        WITH A TYPE C FRAME ARE DESIGNATED FOR INSTALLATION WITH NON-
        MOUNTABLE CURBS.
        TYPE M CONCRETE TOP UNIT AND TYPE M FRAMES ARE DESIGNATED FOR
        INSTALLATION IN AREAS ADJACENT TO MEDIANS AND MOUNTABLE CURBS.
        TYPE S CONCRETE TOP UNIT IS DESIGNATED FOR INSTALLATION IN
        SHOULDER SWALE AREAS.
        TYPE D-H CONCRETE TOP UNIT IS DESIGNATED FOR INSTALLATION IN
        SHOULDER SWALE AREAS WITH A TYPE D-H INLET BOX.
        TYPE D-H LEVEL CONCRETE TOP UNIT IS DESIGNATED FOR INSTALLATION IN
        AREAS ADJACENT TO MEDIANS WITH A TYPE D-H INLET BOX.

2. PLACEMENT OF CONCRETE TOP UNITS:
        TYPE C AND TYPE C ALTERNATE:
             DOWEL THE TOP UNIT INTO THE ADJACENT CURB SECTIONS WITH
             2-#25 X 300 mm (2-#8 x 1'-0") DOWEL BARS.  PLACE 20 mm (3/4")
             WIDE PREMOLDED EXPANSION JOINT FILLER BETWEEN THE TOP UNIT AND
             ADJACENT CURB.
        TYPE M:
             PLACE THE TOP UNIT OR FRAME ADJACENT TO THE BACK EDGE OF THE
             CURB, FLUSH WITH THE PAVEMENT SURFACE, WHEN REQUIRED WITHIN A
             CONCRETE MOUNTABLE CURB SECTION.
        TYPE S:
             THE PLACEMENT OF THE TOP UNIT IS DEPENDENT ON THE GUTTER
             ELEVATION AND THE RATE OF THE BACK SLOPE.
                  FOR BACK SLOPES GREATER THAN 1:2 (2:1), LOCATE THE INLET
                  TOP WHERE THE BACK SLOPE LINE INTERSECTS THE BACK, TOP,
                  OUTSIDE CORNER OF THE INLET TOP.
                  FOR BACK SLOPES LESS THAN 1:2 (2:1), LOCATE THE INLET
                  WHERE THE BACK SLOPE LINE INTERSECTS THE EDGE OF THE
                  INLET GRATE.
        TYPE D-H:
             PLACE THE TOP UNIT IN ACCORDANCE WITH THE CONTRACT
             DOCUMENTS.

3. THE SELECTION OF COMPONENTS TO ACHIEVE A SPECIFIED INLET ASSEMBLY IS THE
   CONTRACTOR'S RESPONSIBILITY, UNLESS OTHERWISE INDICATED ON THE CONTRACT
   DOCUMENTS.

4. SET THE PRECAST CONCRETE TOP UNITS ON A NON-SHRINK GROUT PAD TO PROVIDE
   FULL BEARING ON THE SUPPORTING SURFACE. NON-SHRINK GROUT IS ALSO PERMITTED
   FOR CROSS SLOPE AND LONGITUDINAL GRADE ADJUSTMENTS.
        PROVIDE NON-SHRINK GROUT IN ACCORDANCE WITH PUBLICATION 408,
        SECTION 1001.2(d).
        MINIMUM GROUT DEPTH = 13 mm ( ")
        MAXIMUM GROUT DEPTH = 25 mm (1")
   FOR ALTERNATE GRADE ADJUSTMENT SYSTEMS, WHICH DO NOT REQUIRE NON-SHRINK
   GROUT, REFER TO NOTE 5 UNDER THE GRADE ADJUSTMENT RING GENERAL NOTES ON
   SHEET 12.

5. BRICK OR BRICK AND MORTAR ARE NOT ALLOWED FOR GRADE ADJUSTMENTS FOR NEW
   OR REHABILITATION PROJECTS.

CAST IRON GRATES - 2

CAST IRON GRATES - 1

1. THE FOLLOWING TWO DIFFERENT GRATE DEPTHS ARE SPECIFIED ON THIS
   STANDARD:
        STRUCTURAL STEEL GRATES = 89 mm (3 ") DEPTH WITH 64 mm (2 ") PERIMETER DEPTH
        CAST IRON GRATES = 64 mm (2 ") DEPTH (MINIMUM)

2. THE SELECTION OF THE TYPE OF GRATE MATERIAL IS THE CONTRACTOR'S RESPONSIBILITY, UNLESS
   OTHERWISE INDICATED ON THE CONTRACT DOCUMENTS.

GRADE ADJUSTMENT RINGS - 2

GRADE ADJUSTMENT RINGS - 1

TYPE M PLACEMENT AT MEDIAN - 2

TYPE M PLACEMENT AT MEDIAN - 1
15

14

CONCRETE TOP UNITS - TYPE D-H LEVEL

13

STRUCTURAL STEEL GRATE - BICYCLE SAFE

STRUCTURAL STEEL GRATE

12

10

9

8

7

6

5

4

3

2

1

11

TYPE M FRAME

TYPE C FRAME

CAST IRON VANE GRATE

GENERAL NOTES
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CONCRETE TOP UNITS - TYPE C ALTERNATE

CONCRETE TOP UNITS - TYPE C

CONCRETE TOP UNITS - TYPE M AND TYPE S
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25 (1
")

SEE NOTE 4

1. FOR ADDITIONAL NOTES, SEE SHEET 1.

2. A MAXIMUM OF TWO HOLES ARE PERMITTED IN THE PLATE
   TO POSITION AND HOLD THE PLATE IN PLACE DURING
   FABRICATION. HOLES ARE NOT PERMITTED TO BE GREATER
   THAN 6 mm ( ‚") DIAMETER.

3. FABRICATOR TO DETERMINE NUMBER OF BARS REQUIRED
   TO MATCH SHAPE INDICATED. PROVIDE ONE, TWO, OR
   THREE BARS AS REQUIRED.

4. BEND OUTSIDE STIRRUP TO ACCOMMODATE DOWEL BARS
   AND STILL MAINTAIN CLEARANCE REQUIREMENTS.

DOWEL BAR HOLES,
SEE INLET PLACEMENT
NOTE 2 ON SHEET 1
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75 (3
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38
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38
(1 ")38
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38
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38
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(#
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S

CONCRETE TOP UNITS
TYPE M AND TYPE S

#10 @ 229
(#3 @ 9")
(TYP.)

SEE DETAIL 1SEE DETAIL 1
(TYP.)

SEE DETAIL 1
(TYP.)

38
(1 ")

SEE DETAIL 1
(TYP.)

SEE DETAIL 3
ON SHEET 3

#13 (#4) BARS
(TYP)

SEE DETAIL 3
ON SHEET 3

38 (1
")

#13 (#4) BARS
(TYP)

38
(1 ")

2 SPA. @ 450 (18")
(CENTERED)

SEE DETAIL 2

1 1
1

2
13 ( ")
25 (1")
19 ( ƒ")

VA
R

IE
S

30
5 

(1
2"

)
TO

33
0 

(1
3"

)

#10 (#3) BENT BAR ANCHOR
DETAIL ATTACHED

TO ANGLE

64 (2
")

64 (2
")

152 (6")

FINISHED GRADE
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152
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114
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(6")152
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(4 ")
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(4 ")114
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3 
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4 
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)

114
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114
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64
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#10 @ 229
(#3 @ 9")
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25
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25
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114
(4 ")

114
(4 ")

68
6 

(2
7"

)

91
4 

(3
6"

)

19 (ƒ
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(1
2"

)

33
0

(1
3"

)

68
6 

(2
7"

)

30
5

(1
2"

)

RECOMMENDED RECOMMENDED

DIRECTOR, BUREAU OF DESIGN RC-46M

BUREAU OF DESIGN

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES
MUST BE USED ON PLANS. METRIC AND
ENGLISH VALUES SHOWN MAY NOT BE MIXED.

INLET BOX

INLET BOX

INLET BOX

INLET BOX

CONCRETE TOP UNIT - TYPE C

CONCRETE TOP UNIT - TYPE M INLET BOX WITH TYPE M FRAME

NOTES:

INLET BOX SUBBASE PREPARATION DETAIL

WEEPHOLE DETAIL

INLET BOXES

SHT  4 OF 45

INLET ASSEMBLIES - 1

INLET BOX

INLET BOX

(SEE FIELD CONSTRUCTION NOTES ON SHEET 1)

JUN. 1, 2010 JUN. 1, 2010

CHIEF, HWY. QA DIVISION

0.4 m � (� CU. YD.) OF
NO. 57 COARSE AGGREGATE
AT EACH WEEPHOLE WRAPPED
IN GEOTEXTILE, CLASS 1
[PUB 408, SECTION
1001.3 (c) & (d)]

 1. FOR ADDITIONAL NOTES, SEE SHEETS 1 - 3.

 2. STANDARD INLET BOXES SHOWN, PROVIDE TOP SLABS
    FOR OTHER INLET BOX TYPES.

 3. SEE RC-45M FOR DETAILS FOR THE CONCRETE
    TOP UNITS, FRAMES, AND GRATES.

 4. PROVIDE GRADE ADJUSTMENT RINGS WHEN REQUIRED.
    SEE RC-45M FOR DETAILS.

DOWEL BARS
(SEE RC-45M)

DOWEL BARS
(SEE RC-45M)

COMPACTED NO. 2A
COARSE AGGREGATE
300 (1'-0") MIN.
THICKNESS

TYPE C
CONCRETE
TOP UNIT

GRADE ADJUSTMENT
RING, SEE NOTE 4.

TYPE S
CONCRETE
TOP UNIT

TYPE M
CONCRETE
TOP UNIT

TYPE C ALTERNATE
CONCRETE TOP UNIT

NOTE:
COST OF NO. 57 COARSE AGGREGATE
AND GEOTEXTILE IS INCIDENTAL TO
THE INLET BOX.

NOTE:
COST OF NO. 2A COARSE AGGREGATE
IS INCIDENTAL TO THE INLET BOX.

CONCRETE TOP UNIT - TYPE C ALTERNATE
WITH TYPE C FRAME

GRADE ADJUSTMENT
RING, SEE NOTE 4.

GRADE ADJUSTMENT
RING, SEE NOTE 4.

GRADE ADJUSTMENT
RING, SEE NOTE 4.

GRADE ADJUSTMENT RING,
SEE NOTE 4.

TYPE M FRAME
(CAST IRON SHOWN)

TYPE C FRAME
(STRUCTURAL STEEL SHOWN)

300 (1'-0")
MIN. (TYP.)

(SEE GENERAL NOTE 15 ON SHEET 1)

LEVEL

WALL
THICKNESS

INSIDE FACE

50| (2"|)
FORMED WEEPHOLE

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

USE BICYCLE SAFE GRATE
(STRUCTURAL STEEL SHOWN)

USE BICYCLE SAFE GRATE
(CAST IRON SHOWN)

USE BICYCLE SAFE GRATE
(STRUCTURAL STEEL SHOWN)

USE BICYCLE SAFE GRATE
(STRUCTURAL STEEL SHOWN)

"NO DUMP" PLATE TO
BE PROVIDED ON TOP

OF CURB SECTION

"NO DUMP" PLATE TO
BE PROVIDED ON TOP

OF CURB SECTION
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” 

LOW PRESSURE SEWER TERMINAL CLEAN OUT MANHOLE
LOW PRESSURE SEWER JUNCTION MANHOLE

FORCE MAIN AIR/VACUUM RELEASE MANHOLE

FORCE MAIN DISCHARGE TO EXISTING MANHOLE

SIMPLEX GRINDER PUMP PLUMBING DETAIL

CURB STOP DETAIL

CURB BOX DETAIL

CURB STOP AND CURB BOX
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SYMBOL CODE QTY BOTANICAL NAME COMMON NAME ROOT CALIPER HEIGHT SPREAD REMARKS

EVERGREEN TREES

FLOWERING TREES

PARKING AREA TREES

REPLACEMENT TREES

SCREENING BUFFER EVERGREEN TREES

STORMWATER BASIN TREES

STREET TREES

SYMBOL CODE QTY BOTANICAL NAME COMMON NAME CONT - HEIGHT SPREAD REMARKS

SHRUBS

PARKING SCREENING SHRUBS

SCREENING BUFFER SHRUBS
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PERSPECTIVE VIEW

END VIEW FRONT VIEW

STANDARD CONSTRUCTION DETAIL #7-1
SKIMMER

STANDARD CONSTRUCTION DETAIL #7-3
SKIMMER WITH STONE LANDING BERM

STANDARD CONSTRUCTION DETAIL #7-4
SEDIMENT BASIN EMBANKMENT AND SPILLWAY DETAILS - SKIMMER

STANDARD CONSTRUCTION DETAIL #7-13
SEDIMENT BASIN EMERGENCY SPILLWAY WITH TRM LINING

STANDARD CONSTRUCTION DETAIL #7-14
BAFFLE

ELEVATION VIEW

PLAN VIEW

PUMPED WATER FILTER BAG W/ COMPOST SOCK
STANDARD CONSTRUCTION DETAIL #3-16
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SECTION Z-Z

SECTION Y-Y

PLAN VIEW

WITH FLARED END SECTION OR ENDWALL
RIPRAP APRON AT PIPE OUTLET

STANDARD CONSTRUCTION DETAIL #9-1

PLAN VIEW

PROFILE

ROCK CONSTRUCTION ENTRANCE
ALTERNATE CONSTRUCTION DETAIL #3-1

’

’

PLAN VIEW

SECTION

STANDARD CONSTRUCTION DETAIL #4-1
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POST CONSTRUCTION STORMWATER 
MANAGEMENT & EROSION AND SEDIMENT 
CONTROL NARRATIVE 

Commerce Pursuit Capitol, LLC 
Trooper Ridge Subdivision 
Worcester Township, Montgomery County, Pennsylvania 

 
 
PROJECT DESCRIPTION 

 

Commerce Pursuit Capitol, LLC proposes a 45-unit townhome development at 1035 Trooper Road in 
Worcester Township. An existing residence and barn exist on the 15.11 Acre tract, which is to be 
subdivided to create a separate parcel for the townhome development.  As part of its responsibilities as 
site engineers for the proposed development, T&M Associates has prepared Land Development Plans 
and this Stormwater Management & Erosion and Sediment Control Report. This report includes the 
design of an underground detention facility and bioretention facility as best management practices (BMPs) 
as well as soil erosion control measures. 

 
The disturbance of 10.16 acres will exceed 1.0 acres, therefore the project will require a General NPDES 
Permit. The permit boundary is approximately  11.22 acres. The overall site is shown on the included 
portion of the Collegeville USGS Quadrangle map. 

 
PCSM and E&S PLANS – GENERAL INFORMATION 

 

The PCSM and E&S plan preserves the integrity of stream channels and maintains and protects the 
physical, biological and chemical qualities of the receiving stream by utilizing BMPs to slow-release 
stormwater to the receiving stream. 

 
This PCSM and E&S plan prevents an increase in the rate of stormwater runoff and minimizes any increase 
in stormwater runoff volume by reducing the impervious area on-site and implementing BMPs. 

 
This PCSM and E&S plan minimizes the extent of the project area, impervious areas, land clearing and 
grading by grading only where necessary to facilitate proper drainage of the proposed parking lot. 

 
The PCSM and E&S plan minimizes the duration of earth disturbance by completing work under the 
construction sequence in minimal stages and working under an accelerated construction schedule. 

 
The PCSM and E&S plan maximizes the protection of the existing downstream drainage features and 
vegetation by utilizing perimeter control BMPs (compost filter socks) around the project area. 

 
The PCSM and E&S plan minimizes soil compaction by a careful selection of the usable site area required 
for the improvements. It also utilizes structural BMPs that allow for slow release of lower return frequency 
storms. 

 
Post-construction thermal impacts will be minimized by use of the BMPs, which will allow mixing and cooling 
of runoff. During construction, thermal impacts are minimized by use of a sediment basin and runoff filtering 
through compost filter socks. 
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102.8(f)(1) - EXISTING TOPOGRAPHIC FEATURES 
 
The location of the project is shown on the included USGS map. The entire project area was surveyed by 
a licensed surveyor. The area contours, boundary lines, and other features of interest are shown on the 
project drawings. The existing groundcover within the proposed limit of disturbance consists of fallow 
former agricultural areas with some wooded areas. Slopes range from 3% to upwards of 20%. 

 
102.8(f)(2) – SOIL CHARACTERISTICS, LIMITATIONS & RESOLUTIONS 

 
The soil types are typically determined from the soils inventory listed in the Web Soil Survey 
(WSS) as prepared by the United States Department of Agriculture, Soil Conservation Service 
(SCS). 

 

Symbol Hydrologic 
Soil Group 

Full Name Slope 
(percent) 

AbB D Abbotstown Silt Loam 3-8% 

ReB C Readington Silt Loam 3-8% 

RhC D Reaville Silt Loam     8-15% 

 
Due to soil constraints the following resolutions may be applicable and should be utilized accordingly: 

 
1. Low ph: for soils with ph values lower than 5.5; adjust ph by applying lime at rates determined by 

soils testing in combination with selecting and planting vegetative species tolerant of acidic 
conditions. 

2. Low fertility: incorporate additional soil nutrients at rates determined by soil testing in 
combination with selecting and planting vegetative species tolerant of low fertility conditions. 

3. Dry or droughty soils: Select vegetative species tolerant of dry conditions. 
4. High water table or wet/hydric soils prone to flooding: select vegetative species tolerant of wet 

conditions. If buildings are in said soils, provide sump pumps with back flow prevention 
devices in basements. If high water is encountered during construction, contractor shall utilize 
pumped water filtration methods (i.e. Dirt bag). For basin construction in areas of wet soils, 
preferably relocate stormwater and sediment basins and facilities in soils more conducive to such 
facilities. If facilities cannot be relocated, provide pumped water sediment removal facilities for 
basin construction, limit reservoir depths, and limit clean out elevations. 

5. Erodible soils types: for soils with erodibility values higher than 0.36, contractor should 
incorporate some or all of the following stabilization techniques. In proposed channels, provide 
temporary linings until grass is established, provide permanent grass reinforced linings through 
the installation of sod or select permanent linings other than grasses. Decrease channel grades 
and increase channel widths to help reduce erosion. 

6. Soils prone to instability piping and seeping: if stormwater or sediment basin/traps cannot be 
relocated to other soils types, limit embankment slope steepness, provide clay embankment cores and 
import other soils for construction of embankment facilities as necessary. 

7. Soils unsuitable for winter grading, prone to frost action, or difficult to compact: grading during 
periods prone to frost should be limited. Construction of structural embankment should be 
performed during the period of May to October if such facilities cannot be relocated to an area 
with more conducive soils. 

8. Soils susceptible to sinkhole and solution channel/chamber formation: Locate sediment basin, 
traps and stormwater management detention, retention and infiltration facilities in areas 
designated with soils more suitable for said facilities. If the facilities cannot be relocated to a 
more suitable area, standing water depths and retention times should be limited. Impermeable 
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a tributary tributaries 

reservoir linings should be utilized for water retention facilities, and/or stormwater detention 
facilities with extensive holding times. 

9. Geologic formations– there are no known geologic formations or other soil conditions that may cause 
pollution by construction of this project. 

 
102.8(f)(3) – PROJECT SITE CHARACTERISTICS, PAST, PRESENT AND PROPOSED 
LAND USE AND PROPOSED ALTERATIONS 

 
The project site has been undeveloped for longer than the past 50 years and has been passively used as a 
fallow field for more than the last 5 years. Prior to the site’s development, it was agricultural land. The 
site drains south-west to to Stony Creek (TSF-MF). The project frontage is along Trooper Road (S.R. 
3002) and Germantown Pike. 

 
The project consists of developing the site for 45 townhomes, including grading, retaining walls, 
internal drived, common parking areas and community area, and stormwater management system.  
New public water services will be constructed to service the units.  Connection to public sanitary 
sewer is provided via low pressure force mains. 

 
102.8(f)(4) – DRAINAGE- NET CHANGE IN VOLUME & RATE OF STORMWATER 

 
REFER TO THE ATTACHED “STORMWATER RUNOFF CALCULATIONS” FOR 
DETAILED DESIGN PARAMETERS AND HYDROGRAPHS 

 
Calculation Methodology 

 
Overall pre- and post-development conditions and hydrograph routing were performed with the TR-55 
method with the HydroCAD 10.20-5c program . The Web Soil Survey result for the project identified 
the the project area as Abbottstown, Hydrologic Class “D” soils,  Readington, Hydrologic Class “C” 
soils, and Reaville, Hydrologic Class “D” soils. A runoff CN of 71/78 was input for meadow conditions 
and 70/77 for forested conditions per TR-55 Chapter 2, p 2-11. Lawn was modeled with a CN of 74/80 
in the post-development condition. Storm sewer calculations were also performed in the post-
development SSA model. The storm sewer system was designed for a 100-year storm per Worcester 
Township requirements. 

 
Existing Drainage Conditions 

 
The site is underlain by Abbotstown, Readington and Reaville soils as defined by the USDA WSS. The 
WSS classifies this area as a combination of “C” & “D” soils. The runoff analysis for the site was 
divided into two (2) points of interest (POI). POI 1 is the existing portion of the site draining to Trooper 
Road, ultimately to a tributary to Stony Creek.  POI 1 discharges into a single existing type “M” inlet at 
the intersection with Germantown Pike, with an 18-inch pipe leaving the inlet.  POI 2 is the portion of 
the property which discharges to Germantown Pike.  There is a storm sewer line down Germantown 
Pike that culminates at a type “M” inlet (separate from Trooper Road) with a 24-inch diameter pipe 
leaving. The sub-shed analysis is provided to demonstrate that runoff is not increased within the 
disturbed area of the development that culminates in a combination of the POI 1 and 2 sheds.  There are 
significant offsite areas to the north that flow into the site.  These areas are ultimately also tributary to 
the Trooper/Germantown intersection but are proposed to be bypassed around the development area.  
The soils infiltration testing for the site was in conformance with the expected results from the WSS soil 
types.  Infiltration was poor and is not a viable method for stormwater volume control.   

 
Proposed Conditions 

 
The proposed site conditions include an MRC raingarden which nearly the entirety of the developed site 
is designed to drain to.  The vegetated MRC raingarden is situated over an underground perforated HDPE 
pipe and stone rate control facility.  Both the raingarden and underground systems have respective 
impermeable liners to cause the proper filtering function and keep out potential groundwater.  All runoff 
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first enters the surface raingarden and then is designed to overtop an inlet structure for secondary routing 
in the underground facility.  As previously described, offsite areas are designed to bypass the developed 
area.  The combination swale/storm sewer systems “S” and “T” are designed with excess capacity as a 
safety precaution.  Upstream of the Trooper Ridge development, to the north, Windy Hill Road was 
observed to be designed as superelevated, to pitch runoff west towards Germantown Pike.  This was 
confirmed in an actual precipitation event on December 11, 2024.  In a larger 24-hour 100 year storm, the 
depth of runoff along Windy Hill Road could exceed the south embankment and flow down to the 
development site.  The “S” system of swale/storm sewer above the site is intended to help safely convey 
this offsite runoff.  The development by nature of its drainage design, reduces the pre-existing runoff 
towards Germantown Pike and Trooper Roads by capture into its internal stormwater management basin 
system.  All runoff from the site and offsite areas culminates at the Germantown Pike/Trooper Road 
intersection.  A stormwater collection area has been designed just above and behind the intersection with 
same-diameter pipe extensions to both the Germantown Pike and Trooper Road storm sewers.  The basin 
discharge and offsite discharge combine in this collection area that will then route into the storm sewer.  
This is the best conceivable manner to replicate the existing drainage regime in the proposed condition, 
while lessening the runoff peaks.  Stormwater volume “delta-2” is managed solely by the upper MRC 
raingarden.  A completed NPDES worksheet is included to demonstrate its viability.   runoff infiltration 
requirement and Worcester Township peak rate reduction requirements met through a combination of 
underground detention and bioretenion BMPs.  

 
Pre- to Post-Development Comparison Summary: 

 
Refer to Summary in Appendix A 
 

102.8(f)(5) – RECEIVING SURFACE WATERS 
 
The project is tributary to unnamed tributaries to Stony Creek (TSF-MF). 

 
EROSION AND SEDIMENT CONTROL SEQUENCE NOTES 
AT LEAST 7 DAYS BEFORE STARTING ANY EARTH DISTURBANCE ACTIVITIES, THE 
OPERATOR SHALL INVITE ALL 
CONTRACTORS INVOLVED IN THOSE ACTIVITIES, THE LANDOWNER, ALL APPROPRIATE 
MUNICIPAL OFFICIALS, THE 
EROSION AND SEDIMENT CONTROL PLAN PREPARER, AND THE CONSERVATION 
DISTRICT TO AN ON-SITE MEETING. 
ALSO, AT LEAST 3 WORKING DAYS BEFORE STARTING ANY EARTH DISTURBANCE 
ACTIVITIES, ALL CONTRACTORS 
INVOLVED IN THOSE ACTIVITIES SHALL NOTIFY THE PENNSYLVANIA ONE CALL SYSTEM 
INCORPORATED AT 1-800- 
242-1776 FOR BURIED UTILITIES LOCATIONS. 

 
EROSION AND SEDIMENT BMPS MUST BE CONSTRUCTED, STABILIZED, AND 
FUNCTIONAL BEFORE SITE DISTURBANCE BEGINS WITHIN THE TRIBUTARY 
AREAS OF THOSE BMPS. 

 
ALL EARTH DISTURBANCE ACTIVITIES SHALL PROCEED IN ACCORDANCE 
WITH THE FOLLOWING SEQUENCE. EACH STAGE SHALL BE COMPLETED 
BEFORE ANY FOLLOWING STAGE IS INITIATED. CLEARING AND GRUBBING 
SHALL BE LIMITED ONLY TO THOSE AREAS DESCRIBED IN EACH STAGE. 

 
CRITICAL STAGE ITEMS THAT REQUIRE INSPECTION BY THE ENGINEER ARE 
SPECIFIED. 

 
NOTE: NO ACTIVITIES SHALL DISTURB IDENTIFIED WATERS OF THE U.S. WITHOUT PRIOR 
APPROVAL OF PADEP. 
DISTURBANCES SHALL BE IN STRICT ACCORDANCE WITH IDENTIFIED PLAN AREAS 
WHICH ARE MINIMIZED FOR 
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PROPOSED IMPROVEMENTS. 
 
SITE CONSTRUCTION SEQUENCE 

 

1. Install GP and TR series perimeter compost filter sock segments.   
 
Critical Stage – Inspect perimeter compost sock 
 

2. Install Rock Construction Entrances 1 and 2.   Cut in construction entrances at proposed grade, stockpile 
excavation at locations indicated.  

 
3. Construct Trooper Road Curbing and Storm Sewer from existing inlet T1 up to Proposed inlet T9.  

Disturb no more earth in a day which can be stabilized at end of each day with topsoil, seed and erosion 
blankets for areas to be permanently vegetated, or stone backfill for roadway areas.  Install and maintain 
inlet protection as inlets are placed.  Install curbing.   

 
Critical Stage – Inspection of Trooper Road improvements 
 

4. Construct stormwater collection area at G2-T1.1-S1-A1 nexus.  Make storm sewer connection to G1 and 
T1.  Excavate area, install retaining wall and pipe stubs through wall at S1 and A1, and headwalls T1.1 
and G2.  Stabilize surrounding surfaces external to the collection area with erosion blankets as indicated.  
Install rip-rap within the collection area.  Install compost filter sock berm in front of headwalls G2 and 
T1.1. 

 
Critical Stage – Inspect stormwater collection area that it is stabilized and online. 
 

5. Install storm sewer from S1 up to S3 and Headwall S3.1.  
 
Critical Stage – Inspect Storm sewer run from S3.1 to S1 that it is online and can receive runoff from the S-
Series diversion swale system. 
 

6. Construct the S4 to S9 Storm sewer and diversion swale from downstream to upstream.  Simultaneously 
cut in embankment to construct retaining walls between S4-S9 storm sewer and unit blocks 1-4.  
Similarly and simultaneously, install storm sewer and diversion swales from T9 to T12 along the north, 
behind unit block 5.  Construct storm sewer incrementally from structure to structure working from 
downstream to upstream.  Daily stabilize swales with both rip-rap bottom lining, and topsoil, seed and 
erosion control blankets on side slopes.  Every effort shall be made to work in conditions where 
precipitation is not forecast.  Disturbance shall not practicably exceed what can be stabilized daily.  As 
swales are constructed, they will receive and must be stable and able to convey runoff from offsite.  
Install trash racks on inlets and headwalls upon placement. 

 
Critical Stage – Inspect Swale S3.1 to S9 system and T12 to T9 system., that they are stable and in permanent 
configuration, and associated retaining wall systems below are properly constructed. 
 

7. Germantown Pike widening may occur at this stage, or at any stage hereafter.  Box cut widening from 
Trooper intersection uphill.  Do not perform work when precipitation is forecast.  Daily stabilize with 
topsoil, seed and erosion blankets for permanently vegetated areas, and at a minimum, stone or 
bituminous binder course for roadways.  Install curbing and storm sewer stubs.  Install inlet protection on 
storm sewer stubs upon inlet placement. 

 
8. Begin construction of Sediment Basin 1 over footprint of permanent stormwater management basin 

system 001.  Remove topsoil and stockpile separately.  Excavate to create basin volume including 
temporary erosion control grading within sediment basin.  Construct berm, basin outlet piping and outlet 
structures to A1, swale A1, basin spillway, skimmer and landing pad and baffle.  Begin permanent 
stabilization process on outside basin berms with topsoil, seed and erosion control blankets where 
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indicated on basin slopes.  Stabilize internal sedbasin slopes with topsoil, seed and erosion control 
blankets where indicated. 

 
9. Critical Stage – Inspect Sediment Basin 1 (including temporary opening configuration in permanent 

outlet structure) that it is online and ready to receive runoff from development site. 
 

10. Begin mass grading of site in following order:  Establish drainage pattern internal to site (From walls to 
sediment basin) to convey runoff to sediment basin, temporary compost sock diversions shall be utilized 
to achieve drainage patterns until final grades achieved.  Box cut internal drives up from construction 
entrances simultaneously installing storm sewer From A13 to A5 and B3.1 to B1.  Continue internal 
drive construction installing storm sewer, balance of utilities, curbing, stone base course and bituminous 
binder course.  Install initially sandbags then asphalt berms at A11-A12 and B2-B3 to capture runoff 
down drives before it enters roadways.  Grade swales surrounding units, install swale linings.  Pad out 
unit blocks, reserving stockpile area units last.  Install foundations.  Begin unit construction. 

 
11. Perform final grading and landscaping whenever and wherever possible, stabilize with topsoil, seed and 

mulch. 
 
Critical Stage – Inspect for 70% stabilization (uniform perennial growth).  Upon inspection including inspection 
by Conservation District, with approval, proceed to basin conversion. 
 

12. Convert sediment basin to permanent stormwater management facility.  Work shall be scheduled at times 
of no forecast precipitation and shall occur incrementally so that system is protected at end of each day.  
Flush all storm sewer of sediment and/or inspect that storm sewer is clear.  Desilt sediment basin, remove 
skimmer, baffle.  Excavate for underground detention installation.  Install underground detention system 
including impermeable liner surrounding.  Install MRC surface raingarden over underground detention, 
with its respective impermeable liner.  Seal temporary openings in outlet structured for erosion control 
with permanent watertight fittings – silicone (or approved equal) sealed bolted metal plates.  Install 
underdrain and media infill.  Install raingarden plantings. 

 
Critical Stage – Inspect permanent stormwater basin configuration, opening seals and function  
 

13. When permanent stabilization is achieved (90% uniform perennial growth), remove remaining compost 
sock barrier controls. 

 
14. File Notice of Termination for NPDES permit 

 
 
102.8(f)(8) – SUPPORTING CALCULATIONS 

Stormwater Runoff Calculations are found in the attached “Stormwater Runoff Calculations” Report. 
Volume Credit calculations are found on BMP Worksheets. 

 
102.8(f)(9) – PLAN DRAWINGS 

The location, construction details, and final grading for the PCSM BMPs are shown on the PCSM Plan. 
 
102.4(b)(5)(x) MAINTENANCE OF EROSION CONTROL FACILITIES 

 

1. The operator shall be responsible for the proper construction, stabilization and maintenance 
of all erosion and sedimentation controls and related items included within the plan herewith. 
The contractor shall schedule and conduct his operations to minimize erosion of soils and to 
prevent silting and muddying of streams, rivers and drainage systems. 
2. Erosion and sedimentation pollution control specialists’ contacts: 

 
Montgomery County Conservation District: (610) 489-4506 
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PaDEP Southeast Regional Office (484) 250-5900 
 
3. All erosion and sedimentation pollution control measures must remain in place until the site 
is stabilized, regardless if construction is taking place or not. 
4. Until the site is stabilized, all erosion and sediment pollution controls (BMPs) must be 
properly maintained. Maintenance must include inspections of all erosion and sediment 
control BMPs after each runoff event and on a weekly basis. All preventative and remedial maintenance 
work, including clean out, repair, replacement, regrading, reseeding, 
remulching, and renetting, must be performed immediately. If erosion and sediment control 
BMPs fail to perform as expected, replacement controls or modifications of those installed 
will be required. 
5. Sediment removed from BMPs shall be disposed of in landscaped areas outside of steep 
slopes, wetlands, floodplains or drainage swales and immediately stabilized, or placed in 
topsoil stockpiles. 
6. Seeded areas that wash out must be filled and graded as necessary, and then reseeded, an 
anchoring method should then be used to hold seed and mulch in place; this is especially 
important around water courses, in swales, and areas of concentrated flows, and on slopes. 
In the event owners of the property or the operator fails to properly maintain the control 
facilities, the Township of Northampton shall have the right to enter said area and perform 
the required maintenance after proper notification of the owners. 
7. In the event that the Department of Environmental Protection, the county 
conservation district, the municipality or the design engineer or their agents deem that 
additional controls, measures or procedures beyond those shown or described are necessary to 
control or correct conditions which were unforeseen during the design stage, the contractor 
shall be responsible to implement additional controls, measures or procedures as is deemed 
reasonably necessary and warranted. 
8. No sediment, stones or debris shall be tracked on to surrounding roads. Any sediment that is 
tracked onto the surrounding roads must be cleaned off before the end of the day utilizing 
mechanical methods or via hand sweeping to the satisfaction of the county 
conservation district and township engineer. 
9. Any filter fabric fence, which has been undermined or topped, must be replaced immediately 
with rock filter outlets. 
10. Any soil borrow or spoil sites, on or offsite shall have an approved and implemented erosion 
control plan by the county conservation district. Transportation of any excess 
materials shall be such that spillage, tracking off site and other disturbances are kept to a 
minimum. 
11. The contractor shall periodically and especially after heavy rainfall, inspect all control 
facilities for proper function. Facilities shall be repaired if damages or malfunctioning or 
replaced as necessary. Maintenance of all control facilities shall continue until the entire area 
tributary to the facility is stabilized. 
12. The county conservation district must be contacted prior to removal of any erosion 
and sedimentation control device such as filter fabric fences, rock filters, inlet protection, 
temporary channels, etc. Temporary controls may be removed only after a minimum uniform 
70% perennial vegetative cover, with a density capable of resisting accelerated erosion and 
sedimentation has been achieved across the upslope areas. 

 
MONITORING, INSPECTION, AND REPORTING REQUIREMENTS 
Visual Inspections 
The permittee and co-permittee(s) must ensure that visual site inspections are conducted 
weekly, and within 24 hours after each measurable rainfall event throughout the duration 
of construction and until the receipt and acknowledgement of the Notice of Termination 
(NOT) by the department or authorized conservation district. The visual site inspections 
and reports shall be completed in a format provided by the department, and conducted by 
qualified personnel, trained and experienced in erosion and sediment control, to ascertain 
that E&S BMPs and PCSM BMPs are properly constructed and maintained to effectively 
minimize pollution to the waters of this commonwealth. A written report of each 
inspection shall be kept and include at a minimum: 
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1) A summary of site conditions, E&S BMP and PCSM BMP, implementation and 16 
maintenance and compliance actions; and 
2) The date, time, name and signature of the person conducting the inspection. 

 
Noncompliance Reporting 
Where E&S, PCSM or PPC BMPs are found to be inoperative or ineffective during an 
inspection, or any other time, the permittee and co-permittee(s) shall, within 24 hours, 
contact the department or authorized conservation district, by phone or personal contact, 
followed by the submission of a written report within 5 days of the initial contact. 
Noncompliance reports shall include the following information: 
1) Any condition on the project site which may endanger public health, safety, or 
the environment, or involve incidents which cause or threaten pollution; 
2) The period of noncompliance, including the exact dates and times and/or 
anticipated time when the activity will return to compliance; 
3) Steps being taken to reduce, eliminate, and prevent recurrence of the 
noncompliance; and 

4) The date or schedule of dates, and identifying remedies for correcting noncompliance conditions. 
 
Reduction, Loss, or Failure of the BMPs 
Upon reduction, loss, or failure of the BMPs, the permittee and co-permittee(s) shall take 
immediate action to restore the BMPs or provide an alternate method of treatment. Such 
restored BMPs or alternate treatment shall be at least as effective as the original BMPs. 

 
102.8(f)(11) – RECYCLING OR DISPOSAL OF MATERIALS 

The operator shall remove from the site, recycle, or dispose of all building materials and wastes in 
accordance with any and all applicable municipal or other governmental agency current regulations 
including but not limited to: The Department’s Solid Waste Management Regulations at 25 Pa. Code 260.1 
et seq., 271.1 et seq., and 287.1 et seq. The contractor shall not illegally bury, dump, or discharge any 
building material or wastes at the site. 

 
Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise indicated to remain 
on the property, demolished or excavated materials shall be removed from the site. Materials slated for 
removal from the site shall be disposed of in accordance with any and all applicable municipal or other 
governmental agency current regulations. 

 
Debris shall not be permitted to accumulate on the job-site. Dust and dirt shall be held to a minimum during 
demolition, by wetting down, as required. On site burning of materials will not be permitted. At the 
completion of work, the entire area involved shall be clean and left in a neat condition, free of rubbish and 
debris. 

 
Recycling or disposal of materials associated with or from this project site shall be undertaken in accordance 
with Pennsylvania Department of Environmental Protection rules and regulations. 

 
Sediment removed from control facilities as a part of regular maintenance shall be disposed of upslope of 
control facilities in landscaped areas outside of steep slopes, wetlands, floodplains or drainage swales and 
immediately stabilized, or placed in topsoil stockpiles. 

 
102.8(f)(12) – GEOLOGIC FORMATIONS OR SOIL CONDITIONS 

According to the http://www.depgis.state.pa.us/emappa/ website, the project is underlain by the 
"Lockatong" formation. This formation is defined as argillite with black shale. Soil contamination has 
been identified due to the site’s prior use and will require an Individual NPDES permit. 

102.8(f)(13) - POTENTIAL THERMAL IMPACTS 

Post-construction thermal impacts will be minimized by greatly reducing the impervious area onsite and 
routing runoff through the stormwater detention areas, which allows for mixing and cooling. During 
construction, thermal impacts are minimized by use of a sediment basin and runoff filtering through 
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compost filter socks. 

102.8(F)(14) - RIPARIAN FOREST BUFFER MANAGEMENT PLAN 
 

Waters of the U.S. are designated as TSF-MF (Tributary to Stony Creek) so riparian buffers are not 
applicable. 

 
RESPONSIBILITY FOR CLEAN FILL MATERIALS 
1. The operator must use environmental due diligence to ensure that any necessary fill material 
associated with this project qualifies as clean fill. All fill material must be used in accordance 
with PaDEP’s policy “Management of Fill” Document Number 258-2182-773. A copy of this 
policy is available online at www.depweb.state.pa.us. 
2. Clean fill is defined as: uncontaminated, non-water soluble, non-decomposed, inert, solid 
material. The term includes soil, rock, stone, dredged material, used asphalt, and brick, block, or 
concrete from construction and demolition activities that is separate from the waste and is 

recognizable as such. The term does not include materials placed in or on the waters of the 
commonwealth unless otherwise authorized. (The term “used asphalt” does not include milled 
asphalt or asphalt that has been processed for re-use. 
3. Clean fill affected by a spill or release of a regulated substance: Fill materials affected by a 
spill or release of a regulated substance still qualifies as clean fill provided the testing reveals that 
the fill material contains concentrations of regulated substances that are below the residential limits in 
Tables FP-1A and FP-1B found in PaDEP’s policy “Management of fill”. 
4. Any person placing clean fill that has been affected by a spill or release of a regulated substance 
must use PaDEP Form FP-001 to certify the origin of the fill material and the results of the 
analytical testing to qualify the material as clean fill. Form FP-001 must be retained by the owner 
of the property receiving the fill. A copy of Form FP-001 can be found at 
www.depweb.state.pa.us. 
5. Environmental due diligence: Investigative techniques, including, but not limited to, visual 
property inspections, electronic data base searches, review of property ownership, review of 
property use history, sanborn maps, environmental questionnaires, transaction screen, analytical 
testing, environmental assessments or audits. 
6. Analytical testing is not a required part of due diligence unless visual inspection and/or review of 
the past land use of the property indicates that the fill may have been subjected to a spill or 
release of a regulated substance. If the fill may have been affected by a spill or release of a 
regulated substance, it must be tested to determine if it qualifies as clean fill. Testing should be 
performed in accordance with Appendix A of PADEP’s policy “Management of Fill”. 
7. Fill material that does not qualify as clean fill is regulated fill. Regulated fill is waste and must be 
managed in accordance with the Department’s Municipal or Residual Waste Regulations Base of 
25 Pa Code Chapters 287 Residual waste or 271 Municipal Waste Management, whichever is 
applicable. 

 
8. All fills shall be compacted sufficiently for their intended purpose and as required to reduce 
slipping, erosion, or excess saturation. 

 
UTILITY LINE TRENCH EXCAVATION / DISTURBANCE GUIDELINES 
1. Limit advance clearing and grubbing operations to a distance equal to two (2) times the length of 
pipe installation that can be completed in one (1) day. 
2. Limit daily trench excavation to the length of pipe placement, plug placement, and backfilling 
that can be completed the same day. Daily backfilling may be delayed a maximum of six (6) days 
if pressure testing is required. 
3. Water which accumulates in the open trench shall be completely removed by pumping before 
pipe placement and/or backfilling begins. Water removed from the trench shall be pumped 
through a filtration device such as a pumped water filter bag. 
4. On the day following pipe placement and trench backfilling, the disturbed area shall be graded to 
final contours. 
5. See specifications and details for backfilling and compaction requirements in utility trench. All 
fill, compaction, and backfill materials required for utility installation shall be as per the 
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recommendations provided in the geotechnical report and shall be coordinated with the applicable 
utility company specifications. 
6. The contractor shall comply to the fullest extent with the latest standards of OSHA directives, or 
any other agency having jurisdiction for excavation and trenching procedures. The contractor is 
responsible for determining the “Means and Methods” required to meet the intent and 
performance criteria of OSHA, as well as any other entity that has jurisdiction for excavation 
and/or trenching procedures. 
7. Seeding and mulching of all disturbed areas shall be done within two (2) calendar days 
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WDEV0004 TROOPER RIDGE SUBDIVISION 3/25/2025

Global Flow Summary

UNNAMED TRIBUTARY TO STONY CREEK

Total DP 001 DP 002

Frequency Allowable Provided Frequency Provided Frequency Provided

(Years) Pre Post Post Difference Difference (Years) Pre Post Difference Difference (Years) Pre Post Difference Difference

Flow Flow Flow from Pre from Pre Flow Flow from Pre from Pre Flow Flow from Pre from Pre

(cfs) (cfs) (cfs) (cfs) (%) (cfs) (cfs) (cfs) (%) (cfs) (cfs) (cfs) (%)

1 6.75 5.06 4.01 -2.74 -40.6 1 6.32 3.07 -3.25 -51.4 1 0.43 1.02 0.59 137.2

2 10.61 7.96 5.77 -4.84 -45.6 2 9.91 4.54 -5.37 -54.2 2 0.71 1.32 0.61 85.9

5 17.07 12.80 8.68 -8.39 -49.2 5 15.89 6.98 -8.91 -56.1 5 1.19 1.79 0.60 50.4

10 22.94 17.21 12.04 -10.90 -47.5 10 21.31 10.17 -11.14 -52.3 10 1.63 2.21 0.58 35.6

25 31.73 23.80 17.92 -13.81 -43.5 25 29.44 15.31 -14.13 -48.0 25 2.30 2.81 0.51 22.2

50 39.46 39.46 22.09 -17.37 -44.0 50 36.58 18.92 -17.66 -48.3 50 2.89 3.34 0.45 15.6

100 47.94 47.94 35.40 -12.54 -26.2 100 44.40 33.35 -11.05 -24.9 100 3.55 3.91 0.36 10.1

2
5

%
 r

e
d

u
ct

io
n



Outfall1

Outfall2

Total Earth Disturbance:

Minor / Major Amendment

9.32 0.04 3.80

(In Watershed)(In Watershed)
Start POA Numbering 

at: 001

Receiving Waters

Drainage Area 

(DA) (acres)

PAG-02 NOIApplication Type:

Municipality: Worcester Township

Trooper Ridge

New Project

Structural 

SCM(s)

Yes

No

Ch. 93 

Class

2

Discharge to MS4 TSF, MF

TSF

Existing 

Impervious in 

DA (acres)

Proposed 

Impervious in 

DA (acres)

002 0.84 0.84 0.03 0.21

001 10.44

County: Montgomery

Project Name:

10.34 acres

Project Type: Multi-Family Housing

Total Project Site 

Area: 11.46 acres

Discharge to MS4

Point of 

Analysis (POA) 

No.

Earth 

Disturbance in 

DA (acres)

No. of Post-Construction Points of Analysis:

DEP PCSM Spreadsheet

Version 2.0, November 2024

General Information

0.18 0.18

Totals: 0.25 4.19

Undetained 

Areas

11.46 10.34

0.18 0.18

QualityRateInstructions General Volume

General Worksheet 2/25/2025 Page 1
14
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Volume Management

inches inches

7

4

TOTAL (ACRES):

Area (acres)

Impervious Areas: Paved Parking Lots, Roofs, Driveways, Etc. (Excluding ROW) 4.01

No. Rows:

Runoff Volume (cf)

38,874

43,77698 0.041 3.01

10.34

Post-Construction Conditions:

CN Q Runoff (in)

TOTAL (CF):

Land Cover Soil Group

0.02 C 71

Ia (in)

0.857 12,270

Runoff Volume (cf)

0.05

Impervious Areas: Streets and Roads - Paved; Open Ditches (Including ROW)

CN

Forested (Good Condition)

1.86

Impervious Areas: Paved Parking Lots, Roofs, Driveways, Etc. (Excluding ROW)

660.817 0.90

DEP PCSM Spreadsheet

Version 2.0, November 2024

2-Year / 24-Hour Storm Event (NOAA Atlas 14): 3.24 Alternative 2-Year / 24-Hour Storm Event:

Alternative Source:

No. Rows:Pre-Construction Conditions: Automatically Calculate CN, Ia, Runoff and VolumeExempt from Meadow in Good Condition

Project: Trooper Ridge

Pervious as Meadow 2.94

3.97

D

0.041 3.01 546N/A 98

Pervious as Meadow

Area (acres)Land Cover

Forested (Good Condition) 1.32

Q Runoff (in)

0.85

0.18 N/A

Soil Group

C

93 0.151 1,623

70

Impervious as Meadow

78

1.24

1.30 8,7960.564

2.48

Ia (in)

N/A

5,944

C 71 0.817 0.90 9,629

D 77 0.597

QualityRateInstructions General Volume

Volume Worksheet 2/25/2025 Page 3
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Area for pavement restoration associated
with off-site utility work is excluded from
20% meadow requirement per PA Code
Ch. 102.8.(g)(2)(ii) 



0 Y 1

0 1

Structural SCM Volume Credits:

Impervious Areas: Streets and Roads - Paved; Open Ditches (Including ROW) 0.18 1,6232.48

MANAGED RELEASE CREDIT (CF):

SCM 

No.

1

Discharge

Off-Site

M
R

C
?

No. Structural SCMs:

Vegeta-

ted?

Yes

Infiltration 

Period (hrs)

Infiltration 

Rate (in/hr)

Infiltration 

/ Vegetated 

Area (SF)

13,086

Volume 

Routed to 

SCM (CF)

10,506
Open Space (Lawns, Parks, Golf Courses, Cemeteries, Etc.) - Good Condition 

(Grass Cover > 75%)
2.02

Open Space (Lawns, Parks, Golf Courses, Cemeteries, Etc.) - Good Condition 

(Grass Cover > 75%)
4.13

1.43

74 0.703

N/A 93 0.151

TOTAL (ACRES): 10.34

NET CHANGE IN VOLUME TO MANAGE (CF):

TOTAL (CF):

Non-Structural SCM Volume Credits:

32,982

71,856

1.06 15,951C

D 80 0.500

CREDIT (CF):

Incrementa

l SCM DA 

(acres)

7.07

SCM Name

Rain Garden / 

Bioretention
55,759

Media 

Depth (ft)

1,9721.0

FALSEStart SCM Numbering at: 1

Tree Planting Credit

001

ET Credit 

(CF)

POA 

No.

1

Other (attach calculations):

Description:

VOLUME REQUIREMENT SATISFIED

TOTAL CREDITS (CF): 55,759

NET CHANGE IN VOLUME TO MANAGE (CF): 32,982

Cu

mu

lati

ve 

Storage 

Volume 

(CF)

55,759

Infiltration 

Credit (CF)

INFILTRATION & ET CREDITS (CF):

Totals:

Volume Worksheet 2/25/2025 Page 4
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Area for pavement restoration associated with
off-site utility work is excluded from 20% meadow

requirement per PA Code Ch. 102.8.(g)(2)(ii) 



Rate Control

Report Summary of Peak Rates Only

Project: Trooper Ridge

Precipitation Amounts:

DEP PCSM Spreadsheet

Version 2.0, November 2024

NOAA 100-Year 24-Hour Storm Event (in):

Alternative 10-Year 24-Hour Storm Event (in):

Alternative 50-Year 24-Hour Storm Event (in):

Alternative 100-Year 24-Hour Storm Event (in):

4.75

6.56

7.45

NOAA 10-Year 24-Hour Storm Event (in):

NOAA 50-Year 24-Hour Storm Event (in):

Alternative 2-Year 24-Hour Storm Event (in):3.24NOAA 2-Year 24-Hour Storm Event (in):

Attach model input and output data or other calculations to support the rates reported below.

Peak Discharge Rates (cfs)

Pre-Construction Post-Construction Net Change

2-Year Storm: 10.61 5.67 -4.94 Rate Control Satisfied

100-Year Storm: 47.94 34.59 -13.35 Rate Control Satisfied

10-Year Storm: 22.94 11.91 -11.03 Rate Control Satisfied

50-Year Storm: 39.46 21.95 -17.51 Rate Control Satisfied

QualityRateInstructions General Volume

Rate Worksheet 2/25/2025 Page 5
18



Water Quality

TOTAL (ACRES): 10.34

Grassland/Herbaceous 2.94

Pervious as Meadow Grassland/Herbaceous 1.86

Impervious as Meadow Grassland/Herbaceous 0.02

Impervious Areas: Paved Parking Lots, Roofs, 

Driveways, Etc. (Excluding ROW)
Residential 0.05

Impervious Areas: Streets and Roads - Paved; 

Open Ditches (Including ROW)
Highway (general) 0.18

Project: Trooper Ridge

TOTALS:

1.26

0.01

0.07

0.27

DEP PCSM Spreadsheet

Version 2.0, November 2024

9,629

5,944

12,270 0.80

Pre-Construction Pollutant Loads:

Soil 

Group

Runoff 

Volume 

(cf)

Pollutant Conc. (mg/L) Pollutant Loads (lbs)

TSS TP TN TSS TP TN

1.38

0.05 0.39

Land Cover (from Volume Worksheet)
Land Cover for Water 

Quality

Forested (Good Condition)
Deciduous Forest/Evergreen 

Forest/Mixed Forest

Area 

(acres)

3.97

Forested (Good Condition)
Deciduous Forest/Evergreen 

Forest/Mixed Forest
1.32

Pervious as Meadow

C 45.0 0.13 1.05 34.48 0.10

C 48.8 0.22 2.30 29.34 0.13

D 45.0 0.13 1.05 16.70

Post-Construction Pollutant Loads (without BMPs):

124.03 0.46 4.19

C 66 48.8 0.22 2.30 0.20 0.00

D 8,796 48.8 0.22 2.30 26.80 0.12

N/A 1,623 141.0 0.43 2.65 14.29 0.04

N/A 546 65.0 0.29 2.05 2.22 0.01

QualityRateInstructions General Volume

PRINT

Quality Worksheet 2/25/2025 Page 6
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Other (attach calculations)

TSS TP TN

POLLUTANT LOAD REDUCTION REQUIREMENTS (LBS): 196.79 0.79 3.75

TOTALS: 320.82

Characterize Undetained Areas (for Untreated Stormwater) No. Rows:

Runoff Volume (cf)Q Runoff (in)Ia (in)CNSoil GroupArea (acres)Land Cover

TOTAL (ACRES): 10.34 1.25 7.9471,856

Impervious Areas: Streets and Roads - Paved; 

Open Ditches (Including ROW)
Highway (general) 0.18

Pervious Undetained Area Credit

TSS TP TN

Description:

Non-Structural SCM Water Quality Credits:

Soil 

Group

Runoff 

Volume 

(cf)

Pollutant Conc. (mg/L) Pollutant Loads (lbs)

TSS TP TN TSS TP TN

N/A 65.0 0.29 2.05 177.68 0.79 5.6043,776
Impervious Areas: Paved Parking Lots, Roofs, 

Driveways, Etc. (Excluding ROW)
Residential

Land Cover (from Volume Worksheet)
Land Cover for Water 

Quality

Area 

(acres)

4.01

C 78.0 0.25 1.25 77.69 0.25 1.2515,951

D 78.0 0.25 1.25 51.17 0.16 0.8210,506

Open Space (Lawns, Parks, Golf Courses, 

Cemeteries, Etc.) - Good Condition (Grass Cover 

> 75%)

Open Space 4.13

Open Space (Lawns, Parks, Golf Courses, 

Cemeteries, Etc.) - Good Condition (Grass Cover 

> 75%)

Open Space 2.02

N/A 141.0 0.43 2.65 14.29 0.04 0.271,623

Quality Worksheet 2/25/2025 Page 7
20



Y

Structural SCM Water Quality Credits:

55,759001 55,7591
Rain Garden / 

Bioretention
7.07

Use default SCM Outflows and Median SCM Outflow Concentrations

POA 

No.

SCM 

No.
SCM Name

M
R

C
? SCM 

DA 

(acres)

Vol. Routed 

to SCM (CF)

Inf. & ET 

Credits (CF)

Capture & 

Buffer 

Credits (CF)

Outflow 

(CF)

Outflow Conc. (mg/L) Pollutant Loads (lbs)

TSS TP TN TSS TP TN

- - - ---

TSS TP TN

WATER QUALITY REQUIREMENT SATISFIED

0.00 0.00 0.00

71.87 0.28 1.78

71.87 0.28 1.78

124.03 0.46 4.19

CERTIFICATION

I certify under penalty of law and subject to the penalties of 18 Pa.C.S. § 4904 (relating to unsworn falsification to authorities) that this document and all

attachments were prepared under my direction or supervision in accordance with a system designed to assure that qualified personnel properly gathered and

evaluated the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for

gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I further certify that the

structure, function, and calculations contained in this spreadsheet have not been modified in comparison to the spreadsheet DEP has posted to its website or,

if modifications were made, an explanation of the modifications made is attached to this spreadsheet.

John P. Kelley

Spreadsheet User Name

2/25/2025

Date

POLLUTANT LOADS FROM STRUCTURAL SCM (TREATED) OUTFLOWS (LBS):

POLLUTANT LOADS FROM UNTREATED STORMWATER (LBS):

NON-STRUCTURAL SCM WATER QUALITY CREDITS (LBS):

NET POLLUTANT LOADS FROM SITE, POST-CONSTRUCTION (LBS):

POLLUTANT LOADS FROM SITE, PRE-CONSTRUCTION (LBS):

Quality Worksheet 2/25/2025 Page 8
21



 

 

 

APPENDIX B 

NOAA RAINFALL DATA 

PRE-DEVELOPMENT HYDROCAD REPORT 

POST-DEVELOPMENT HYDROCAD REPORT 

BASIN MEDIA STORAGE CALCULATION 

RECHARGE VOLUME CALCULATIONS 

WATER QUALITY CALCULATIONS 

EMERGENCY SPILLWAY CALCULATIONS 

INLET DRIANAGE AREA TABLE 

PENNDOT RAINFALL INTENSITIES  

OFFSITE AREA TCs 

SSA 100-YR PIPE CONVEYANCE CALCULATIONS 

 

 

 

22



������������	
����
����
����������
�������������������������
�������������
�����

�����
����	 !��"	#
����$��
����%"&!	 �&#
'����������� ��(���
)*+,-./01*2345*678+
))*+,-./01*93:3

��;�<��='>;�;<�<;���?='@�'�>A�'�<;B�<'�

:C6C*D,EEFEG*HC*67.IFEG*DC*JFEG*KC*L7.MNO,PG*6CQ0PI7G*7ER*HC*4FS0N

TUVVG*T7IF,E7S*W07IX0.*30.YF/0G*3FSY0.*38.FEZG*67.NS7ER

[\]̂_̀ab_c*d*[\]ec_fghi_b*d*j_fk]l]_mch_bk

�?���n
���

�o�%n�����p�����p����p��������(��q
������������������r�s t����(�����������������u������r��v�

o
������
�����$�����
����������������u�����v

� � & � �& & �  �  &  �   

&%���
 !�		

wxCyz{|xCy{}~
 !	� 

wxCy{{|xC��{~
 !	"s

wxC��x|xC}��~
 !&��

wxC���|xC}{}~
 !&��

wxC}y�|xC�y{~
 !��&

wxC}��|xC�{�~
 !���

wxC}��|xC{�z~
 !�s&

wxC��y|xC{}�~
 !"� 

wxC�}x|xC{��~
 !"&�

wxC���|xC�yz~

� %���
 !&& 

wxC}x�|xC}��~
 !�&&

wxC�xy|xC{z�~
 !"��

wxC{x�|xC�y�~
 !�	&

wxC{{}|xC��x~
 !s�	

wxC�}z|zCx�~
 !ss&

wxC�xz|zCx�~
�! &

wxC�}x|zCz}~
�!� 

wxC���|zC�x~
�!��

wzCxy|zC��~
�!�s

wzCx}|zCyz~

�&%���
 !��"

wxC�y�|xC{��~
 !��	

wxC{}�|xC���~
 !s"�

wxC��z|zCx�~
�! "

wxC��x|zCz�~
�!��

wzCx�|zC��~
�!��

wzCz�|zCy{~
�!��

wzC�x|zC�}~
�!�s

wzC�}|zC}�~
�!	&

wzC��|zC}�~
�!& 

wzCy�|zC��~

� %���
 !s	�

wxC��{|zCxy~
�!�	

wzCx}|zC��~
�!��

wzC�{|zC}x~
�!&&

wzC��|zC��~
�!"&

wzC�x|zC�z~
�!s 

wzC{�|�Cx�~
�! 	

wzC��|�C��~
�!��

wzC��|�Cy�~
�!��

w�Cx�|�C}y~
�!	�

w�Cz�|�C��~

� %���
�!��

wzCx�|zC��~
�!	�

wzCyz|zC}�~
�!""

wzC��|zC�y~
�! �

wzC�}|�C�x~
�!�	

w�Czy|�C}�~
�!&"

w�Cyy|�C�x~
�!��

w�C}y|yCx�~
�! �

w�C{�|yCyz~
�!��

w�C�}|yC�y~
�!&	

wyCzy|yC��~

�%r�
�!	 

wzC��|zC}�~
�!" 

wzC}�|zC�{~
�!��

wzC��|�Cyy~
�!		

w�C��|�C�{~
�!��

w�C}�|yCzy~
�!� 

w�C�{|yC��~
�!&�

wyCz}|yC�}~
�!�&

wyC��|�C��~
	!� 

wyC{�|�C{z~
	!��

w�Cx�|}Cx�~

�%r�
�!&�

wzC�x|zC��~
�!��

wzC{x|�Cx�~
�!��

w�Czz|�C}}~
�!�"

w�C�y|�C�y~
�!�	

w�C�y|yC��~
�!& 

wyCz�|yC�y~
�!�"

wyC�}|�C��~
	!�	

wyC{}|�C�}~
	!"	

w�Cz�|}C��~
&!��

w�C��|}C��~

�%r�
�!s�

wzC{}|�Czx~
�!��

w�Czz|�C}�~
�!�"

w�C��|yCz�~
�!��

wyCx�|yC�}~
�!s�

wyC}{|�Cy�~
	!	�

wyC��|�C��~
&!  

w�C�y|}C�{~
&!&&

w�C�{|�Cx�~
�!��

w}C��|�C�}~
�!s	

w}C�x|{C��~

��%r�
�!��

w�Cz�|�C}�~
�!� 

w�C}�|yCzz~
�!& 

wyCz�|yC��~
	! s

wyC{x|�C}�~
	!s�

w�C��|}C�y~
&!�	

w}Cxz|�C�x~
�!	 

w}C��|{Cx�~
"!��

w�C�}|{C�}~
�!�s

w{Czy|�C��~
s!�"

w{C��|zxC�~

�	%r�
�!" 

w�C�{|�C�}~
�!�	

w�C�{|yC}}~
	! "

wyC{�|�C�}~
	!"&

w�Cyy|}Cz�~
&!"�

w}C�x|�C�}~
�!&�

w}C�y|{Cz}~
"!	&

w�C{x|�Czz~
�!	�

w{C}z|�Cz}~
s!��

w�C��|zxC{~
��! 

w�C}�|zzC�~

�%���
�!��

w�C��|yC��~
�!"�

wyC�y|�Czy~
	!"�

w�Cyx|}Cz�~
&!	s

w�C��|�Cx�~
�!� 

w}C�{|{C�y~
"!&�

w�C{{|�C��~
�!	�

w{C}�|�C��~
s!& 

w�C��|zxC�~
��! 

w�C��|z�Cx~
��!�

wzxC{|zyCy~

�%���
�!��

wyCxx|yC�z~
�!s�

wyC��|�Cy�~
	!s�

w�C}y|}C�}~
&!"�

w}C�}|�Cyy~
�!s�

w�C�{|{C}{~
"!�&

w{Czx|�C�x~
�!�&

w{C��|�C��~
s!s�

w�C�}|zxC�~
��!	

wzxCz|z�C}~
��!�

wzzCz|zyC�~

	%���
�!	�

wyCz�|yC�x~
	!��

wyC�z|�C}�~
&!� 

w�C{�|}C{�~
�! 	

w}C}z|�C�y~
"!��

w�C}�|{C�z~
�!� 

w{C��|�C�{~
s!��

w�Cy�|zxCz~
� !�

w�C�}|zzCy~
��!s

wzxC}|zyCx~
��!�

wzzC�|z�C�~

"%���
	! �

wyC{�|�C�z~
	!�	

w�C��|}C��~
&!s"

w}C}z|�C}y~
�!s 

w�Cy}|{C}�~
�!��

w{C}�|�C��~
s!��

w�C}z|zxC�~
� !&

w�C}�|zzC�~
��!"

wzxC�|z�C�~
��!&

wz�Cz|z�C{~
�	!s

wzyC�|z�Cy~

� %���
	!&�

w�C�}|�C�{~
&!	�

w}Cx�|}C�y~
�!�"

w�Cz�|{C�y~
"!��

w{Cx�|�C��~
�!s�

w�C��|�C��~
� ! 

w�C��|zxC�~
��!�

wzxC�|z�Cz~
��!�

wzzC�|zyCy~
��!s

wz�C�|z}Cz~
�&!�

wzyC�|z�C}~

� %���
�!� 

w}C{�|�C��~
"!�&

w�C��|{C�x~
�!""

w�Cz{|�C��~
s!��

w�Cz�|zxC�~
��!	

wzxC�|z�C�~
��!&

wzzC�|zyC�~
��!"

wz�C{|z�C{~
�	!s

wzyC{|z�Cx~
��!&

wz}Cz|z{C{~
�"!"

wz�Cz|z�Cx~

� %���
"!"�

w{C��|�Cz�~
s! s

w�C}{|�C��~
� !�

w�C��|zzC�~
��!"

wzzCz|z�C}~
��!�

wz�C}|z�Cz~
�	!	

wzyC}|z}Cy~
�&!&

wz�C�|z�C}~
��!"

wz}C}|z{C{~
��!�

wz�C�|z�C�~
�s!�

wz{C�|�xC�~

	&%���
s!"s

w�C��|zxCy~
��!&

wzxC�|z�Cz~
��!�

wz�C}|zyC�~
�	!&

wzyC{|z}Cy~
��!�

wz}Cy|z{Cx~
�"!�

wz�C�|z�Cy~
��!&

wz{C�|z�C}~
�s!&

wz�C�|�xC�~
� !�

wz�C�|��Cx~
��!�

w�xC�|�yCz~

� %���
��!"

wzzCz|z�Cy~
��!"

wzyCz|z�C}~
�&!"

wz�C�|z�C}~
�"!�

wz�Cy|z�Cx~
��!s

wz{C�|z�C�~
� !�

wz�C�|�zCy~
��!	

w�xCy|��C}~
��!&

w�zCy|�yC{~
��!s

w��C�|�}C�~
�	!s

w�yC�|��C�~

z*L.0/F8FI7IF,E*�.0�-0E/N*wL�~*0+IF�7I0+*FE*IXF+*I7OS0*7.0*O7+0R*,E*�.0�-0E/N*7E7SN+F+*,�*87.IF7S*R-.7IF,E*+0.F0+*wLH3~C

T-�O0.+*FE*87.0EIX0+F+*7.0*L�*0+IF�7I0+*7I*S,�0.*7ER*-880.*O,-ER+*,�*IX0*�x�*/,E�FR0E/0*FEI0.Y7SC*KX0*8.,O7OFSFIN*IX7I*8.0/F8FI7IF,E*�.0�-0E/N*0+IF�7I0+*w�,.
7*ZFY0E*R-.7IF,E*7ER*7Y0.7Z0*.0/-..0E/0*FEI0.Y7S~*�FSS*O0*Z.07I0.*IX7E*IX0*-880.*O,-ER*w,.*S0++*IX7E*IX0*S,�0.*O,-ER~*F+*}�C*2+IF�7I0+*7I*-880.*O,-ER+*7.0*E,I
/X0/P0R*7Z7FE+I*8.,O7OS0*�7�F�-�*8.0/F8FI7IF,E*wL6L~*0+IF�7I0+*7ER*�7N*O0*XFZX0.*IX7E*/-..0EISN*Y7SFR*L6L*Y7S-0+C

LS07+0*.0�0.*I,*TUVV*VIS7+*z�*R,/-�0EI*�,.*�,.0*FE�,.�7IF,EC

�_i��̂����f

�?�$��pr����

z��z����G*zz1z}*L6 L.0/F8FI7IF,E*�.0�-0E/N*H7I7*30.Y0.

XII8+1��XR+/CE�+CE,77CZ,Y�8�R+�8�R+�8.FEI87Z0CXI�S�S7I��xCz�{��S,E��{}C�xz}�R7I7�R08IX�-EFI+�0EZSF+X�+0.F0+�8R+ z��

23



18S

Dist_Meadow

23S

Dist_Impervious

24S

Dist_Meadow

25S

Dist_Woods
27S

Dist_Woods

39S

Dist_Impervious

9L

Pre_DP-001 Trooper Rd

14L

Pre_DP-002

 Germantown Pike

65L

PRE TOTAL

Routing Diagram for Trooper Ridge Pre and Post 2025-01
Prepared by T&M Associates,  Printed 1/23/2025
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Subcat Reach Pond Link
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Trooper Ridge Pre and Post 2025-01
  Printed  1/23/2025Prepared by T&M Associates

Page 2HydroCAD® 10.20-6a  s/n 03204  © 2024 HydroCAD Software Solutions LLC

Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-yr Type II 24-hr Default 24.00 1 2.69 2

2 1.2in/2-hr NJ DEP 2-hr Default 2.00 1 1.20 2

3 2-yr Type II 24-hr Default 24.00 1 3.24 2

4 5-yr Type II 24-hr Default 24.00 1 4.06 2

5 10-yr Type II 24-hr Default 24.00 1 4.75 2

6 25-yr Type II 24-hr Default 24.00 1 5.73 2

7 50-yr Type II 24-hr Default 24.00 1 6.56 2

8 100-yr Type II 24-hr Default 24.00 1 7.45 2
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Type II 24-hr  1-yr Rainfall=2.69"Trooper Ridge Pre and Post 2025-01
  Printed  1/23/2025Prepared by T&M Associates

Page 3HydroCAD® 10.20-6a  s/n 03204  © 2024 HydroCAD Software Solutions LLC

Summary for Subcatchment 18S: Dist_Meadow

Runoff = 0.31 cfs @ 12.18 hrs,  Volume= 1,261 cf,  Depth= 0.59"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Rainfall=2.69"

Area (ac) CN Description

0.590 71 Meadow, non-grazed, HSG C

0.590 100.00% Pervious Area

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

20.2 100 0.1000 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 389 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

21.7 489 Total

Subcatchment 18S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

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=2.69"

Runoff Area=0.590 ac

Runoff Volume=1,261 cf

Runoff Depth=0.59"

Flow Length=489'

Tc=21.7 min

CN=71

0.31 cfs
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Type II 24-hr  1-yr Rainfall=2.69"Trooper Ridge Pre and Post 2025-01
  Printed  1/23/2025Prepared by T&M Associates
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Summary for Subcatchment 23S: Dist_Impervious

Runoff = 0.16 cfs @ 11.96 hrs,  Volume= 357 cf,  Depth= 2.46"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Rainfall=2.69"

Area (ac) CN Description

* 0.020 98 ROW
* 0.020 98

0.040 Weighted Average
0.040 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type II 24-hr

1-yr Rainfall=2.69"

Runoff Area=0.040 ac

Runoff Volume=357 cf

Runoff Depth=2.46"

Tc=5.0 min

CN=WQ

0.16 cfs
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Type II 24-hr  1-yr Rainfall=2.69"Trooper Ridge Pre and Post 2025-01
  Printed  1/23/2025Prepared by T&M Associates
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Summary for Subcatchment 24S: Dist_Meadow

Runoff = 3.08 cfs @ 12.15 hrs,  Volume= 11,193 cf,  Depth= 0.73"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Rainfall=2.69"

Area (ac) CN Description

2.350 71 Meadow, non-grazed, HSG C
1.860 78 Meadow, non-grazed, HSG D

4.210 Weighted Average
4.210 100.00% Pervious Area

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

18.8 100 0.1200 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 403 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

20.3 503 Total

Subcatchment 24S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

3

2

1

0

Type II 24-hr

1-yr Rainfall=2.69"

Runoff Area=4.210 ac

Runoff Volume=11,193 cf

Runoff Depth=0.73"

Flow Length=503'

Tc=20.3 min

CN=WQ

3.08 cfs
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Summary for Subcatchment 25S: Dist_Woods

Runoff = 3.22 cfs @ 12.16 hrs,  Volume= 12,108 cf,  Depth= 0.66"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Rainfall=2.69"

Area (ac) CN Description

3.750 70 Woods, Good, HSG C
1.320 79 Woods, Fair, HSG D

5.070 Weighted Average
5.070 100.00% Pervious Area

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

20.3 Direct Entry, 

Subcatchment 25S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

3

2

1

0

Type II 24-hr

1-yr Rainfall=2.69"

Runoff Area=5.070 ac

Runoff Volume=12,108 cf

Runoff Depth=0.66"

Tc=20.3 min

CN=WQ

3.22 cfs
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Summary for Subcatchment 27S: Dist_Woods

Runoff = 0.10 cfs @ 12.18 hrs,  Volume= 438 cf,  Depth= 0.55"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Rainfall=2.69"

Area (ac) CN Description

0.220 70 Woods, Good, HSG C

0.220 100.00% Pervious Area

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

21.7 Direct Entry, 

Subcatchment 27S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.115

0.11

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type II 24-hr

1-yr Rainfall=2.69"

Runoff Area=0.220 ac

Runoff Volume=438 cf

Runoff Depth=0.55"

Tc=21.7 min

CN=70

0.10 cfs
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Summary for Subcatchment 39S: Dist_Impervious

Runoff = 0.12 cfs @ 11.96 hrs,  Volume= 268 cf,  Depth= 2.46"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Rainfall=2.69"

Area (ac) CN Description

* 0.030 98 ROW

0.030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 39S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.13

0.125

0.12

0.115

0.11

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type II 24-hr

1-yr Rainfall=2.69"

Runoff Area=0.030 ac

Runoff Volume=268 cf

Runoff Depth=2.46"

Tc=5.0 min

CN=98

0.12 cfs
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Summary for Link 9L: Pre_DP-001 Trooper Rd

Inflow Area = 405,979 sf, 0.43% Impervious,  Inflow Depth = 0.70"    for  1-yr event
Inflow = 6.32 cfs @ 12.15 hrs,  Volume= 23,658 cf
Primary = 6.32 cfs @ 12.15 hrs,  Volume= 23,658 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 9L: Pre_DP-001 Trooper Rd

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Inflow Area=405,979 sf
6.32 cfs

6.32 cfs

32



Type II 24-hr  1-yr Rainfall=2.69"Trooper Ridge Pre and Post 2025-01
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Summary for Link 14L: Pre_DP-002 Germantown Pike

Inflow Area = 36,590 sf, 3.57% Impervious,  Inflow Depth = 0.65"    for  1-yr event
Inflow = 0.43 cfs @ 12.18 hrs,  Volume= 1,968 cf
Primary = 0.43 cfs @ 12.18 hrs,  Volume= 1,968 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 14L: Pre_DP-002 Germantown Pike

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.48

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

Inflow Area=36,590 sf
0.43 cfs

0.43 cfs
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  Printed  1/23/2025Prepared by T&M Associates

Page 11HydroCAD® 10.20-6a  s/n 03204  © 2024 HydroCAD Software Solutions LLC

Summary for Link 65L: PRE TOTAL

Inflow Area = 442,570 sf, 0.69% Impervious,  Inflow Depth = 0.69"    for  1-yr event
Inflow = 6.75 cfs @ 12.16 hrs,  Volume= 25,626 cf
Primary = 6.75 cfs @ 12.16 hrs,  Volume= 25,626 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 65L: PRE TOTAL

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Inflow Area=442,570 sf
6.75 cfs

6.75 cfs
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Summary for Subcatchment 18S: Dist_Meadow

Runoff = 0.02 cfs @ 1.81 hrs,  Volume= 70 cf,  Depth= 0.03"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  1.2in/2-hr Rainfall=1.20"

Area (ac) CN Description

0.590 71 Meadow, non-grazed, HSG C

0.590 100.00% Pervious Area

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

20.2 100 0.1000 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 389 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

21.7 489 Total

Subcatchment 18S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

NJ DEP 2-hr

1.2in/2-hr Rainfall=1.20"

Runoff Area=0.590 ac

Runoff Volume=70 cf

Runoff Depth=0.03"

Flow Length=489'

Tc=21.7 min

CN=71

0.02 cfs
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Summary for Subcatchment 23S: Dist_Impervious

Runoff = 0.11 cfs @ 1.10 hrs,  Volume= 143 cf,  Depth= 0.99"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  1.2in/2-hr Rainfall=1.20"

Area (ac) CN Description

* 0.020 98 ROW
* 0.020 98

0.040 Weighted Average
0.040 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.125

0.12

0.115

0.11

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

NJ DEP 2-hr

1.2in/2-hr Rainfall=1.20"

Runoff Area=0.040 ac

Runoff Volume=143 cf

Runoff Depth=0.99"

Tc=5.0 min

CN=WQ

0.11 cfs
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Summary for Subcatchment 24S: Dist_Meadow

Runoff = 0.40 cfs @ 1.42 hrs,  Volume= 1,070 cf,  Depth= 0.07"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  1.2in/2-hr Rainfall=1.20"

Area (ac) CN Description

2.350 71 Meadow, non-grazed, HSG C
1.860 78 Meadow, non-grazed, HSG D

4.210 Weighted Average
4.210 100.00% Pervious Area

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

18.8 100 0.1200 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 403 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

20.3 503 Total

Subcatchment 24S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

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

NJ DEP 2-hr

1.2in/2-hr Rainfall=1.20"

Runoff Area=4.210 ac

Runoff Volume=1,070 cf

Runoff Depth=0.07"

Flow Length=503'

Tc=20.3 min

CN=WQ

0.40 cfs
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Summary for Subcatchment 25S: Dist_Woods

Runoff = 0.34 cfs @ 1.42 hrs,  Volume= 989 cf,  Depth= 0.05"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  1.2in/2-hr Rainfall=1.20"

Area (ac) CN Description

3.750 70 Woods, Good, HSG C
1.320 79 Woods, Fair, HSG D

5.070 Weighted Average
5.070 100.00% Pervious Area

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

20.3 Direct Entry, 

Subcatchment 25S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

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

NJ DEP 2-hr

1.2in/2-hr Rainfall=1.20"

Runoff Area=5.070 ac

Runoff Volume=989 cf

Runoff Depth=0.05"

Tc=20.3 min

CN=WQ

0.34 cfs
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Summary for Subcatchment 27S: Dist_Woods

Runoff = 0.01 cfs @ 1.85 hrs,  Volume= 20 cf,  Depth= 0.03"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  1.2in/2-hr Rainfall=1.20"

Area (ac) CN Description

0.220 70 Woods, Good, HSG C

0.220 100.00% Pervious Area

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

21.7 Direct Entry, 

Subcatchment 27S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.008

0.007

0.007

0.006

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

NJ DEP 2-hr

1.2in/2-hr Rainfall=1.20"

Runoff Area=0.220 ac

Runoff Volume=20 cf

Runoff Depth=0.03"

Tc=21.7 min

CN=70

0.01 cfs
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Summary for Subcatchment 39S: Dist_Impervious

Runoff = 0.09 cfs @ 1.10 hrs,  Volume= 107 cf,  Depth= 0.99"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  1.2in/2-hr Rainfall=1.20"

Area (ac) CN Description

* 0.030 98 ROW

0.030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 39S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

NJ DEP 2-hr

1.2in/2-hr Rainfall=1.20"

Runoff Area=0.030 ac

Runoff Volume=107 cf

Runoff Depth=0.99"

Tc=5.0 min

CN=98

0.09 cfs
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Summary for Link 9L: Pre_DP-001 Trooper Rd

Inflow Area = 405,979 sf, 0.43% Impervious,  Inflow Depth = 0.07"    for  1.2in/2-hr event
Inflow = 0.75 cfs @ 1.42 hrs,  Volume= 2,202 cf
Primary = 0.75 cfs @ 1.42 hrs,  Volume= 2,202 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 9L: Pre_DP-001 Trooper Rd

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.8

0.75

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

Inflow Area=405,979 sf
0.75 cfs

0.75 cfs
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Summary for Link 14L: Pre_DP-002 Germantown Pike

Inflow Area = 36,590 sf, 3.57% Impervious,  Inflow Depth = 0.06"    for  1.2in/2-hr event
Inflow = 0.09 cfs @ 1.10 hrs,  Volume= 198 cf
Primary = 0.09 cfs @ 1.10 hrs,  Volume= 198 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 14L: Pre_DP-002 Germantown Pike

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=36,590 sf
0.09 cfs

0.09 cfs
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Summary for Link 65L: PRE TOTAL

Inflow Area = 442,570 sf, 0.69% Impervious,  Inflow Depth = 0.07"    for  1.2in/2-hr event
Inflow = 0.78 cfs @ 1.42 hrs,  Volume= 2,400 cf
Primary = 0.78 cfs @ 1.42 hrs,  Volume= 2,400 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 65L: PRE TOTAL

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.85

0.8

0.75

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

Inflow Area=442,570 sf
0.78 cfs

0.78 cfs
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Summary for Subcatchment 18S: Dist_Meadow

Runoff = 0.51 cfs @ 12.17 hrs,  Volume= 1,932 cf,  Depth= 0.90"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=3.24"

Area (ac) CN Description

0.590 71 Meadow, non-grazed, HSG C

0.590 100.00% Pervious Area

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

20.2 100 0.1000 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 389 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

21.7 489 Total

Subcatchment 18S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

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=3.24"

Runoff Area=0.590 ac

Runoff Volume=1,932 cf

Runoff Depth=0.90"

Flow Length=489'

Tc=21.7 min

CN=71

0.51 cfs
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Summary for Subcatchment 23S: Dist_Impervious

Runoff = 0.19 cfs @ 11.96 hrs,  Volume= 437 cf,  Depth= 3.01"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=3.24"

Area (ac) CN Description

* 0.020 98 ROW
* 0.020 98

0.040 Weighted Average
0.040 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.21

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type II 24-hr

2-yr Rainfall=3.24"

Runoff Area=0.040 ac

Runoff Volume=437 cf

Runoff Depth=3.01"

Tc=5.0 min

CN=WQ

0.19 cfs
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Summary for Subcatchment 24S: Dist_Meadow

Runoff = 4.75 cfs @ 12.14 hrs,  Volume= 16,492 cf,  Depth= 1.08"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=3.24"

Area (ac) CN Description

2.350 71 Meadow, non-grazed, HSG C
1.860 78 Meadow, non-grazed, HSG D

4.210 Weighted Average
4.210 100.00% Pervious Area

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

18.8 100 0.1200 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 403 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

20.3 503 Total

Subcatchment 24S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

5

4

3

2

1

0

Type II 24-hr

2-yr Rainfall=3.24"

Runoff Area=4.210 ac

Runoff Volume=16,492 cf

Runoff Depth=1.08"

Flow Length=503'

Tc=20.3 min

CN=WQ

4.75 cfs
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Summary for Subcatchment 25S: Dist_Woods

Runoff = 5.12 cfs @ 12.15 hrs,  Volume= 18,140 cf,  Depth= 0.99"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=3.24"

Area (ac) CN Description

3.750 70 Woods, Good, HSG C
1.320 79 Woods, Fair, HSG D

5.070 Weighted Average
5.070 100.00% Pervious Area

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

20.3 Direct Entry, 

Subcatchment 25S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

5

4

3

2

1

0

Type II 24-hr

2-yr Rainfall=3.24"

Runoff Area=5.070 ac

Runoff Volume=18,140 cf

Runoff Depth=0.99"

Tc=20.3 min

CN=WQ

5.12 cfs
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Summary for Subcatchment 27S: Dist_Woods

Runoff = 0.18 cfs @ 12.17 hrs,  Volume= 680 cf,  Depth= 0.85"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=3.24"

Area (ac) CN Description

0.220 70 Woods, Good, HSG C

0.220 100.00% Pervious Area

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

21.7 Direct Entry, 

Subcatchment 27S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type II 24-hr

2-yr Rainfall=3.24"

Runoff Area=0.220 ac

Runoff Volume=680 cf

Runoff Depth=0.85"

Tc=21.7 min

CN=70

0.18 cfs
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Summary for Subcatchment 39S: Dist_Impervious

Runoff = 0.14 cfs @ 11.96 hrs,  Volume= 327 cf,  Depth= 3.01"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=3.24"

Area (ac) CN Description

* 0.030 98 ROW

0.030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 39S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type II 24-hr

2-yr Rainfall=3.24"

Runoff Area=0.030 ac

Runoff Volume=327 cf

Runoff Depth=3.01"

Tc=5.0 min

CN=98

0.14 cfs
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Summary for Link 9L: Pre_DP-001 Trooper Rd

Inflow Area = 405,979 sf, 0.43% Impervious,  Inflow Depth = 1.04"    for  2-yr event
Inflow = 9.91 cfs @ 12.15 hrs,  Volume= 35,069 cf
Primary = 9.91 cfs @ 12.15 hrs,  Volume= 35,069 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 9L: Pre_DP-001 Trooper Rd

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=405,979 sf
9.91 cfs

9.91 cfs
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Summary for Link 14L: Pre_DP-002 Germantown Pike

Inflow Area = 36,590 sf, 3.57% Impervious,  Inflow Depth = 0.96"    for  2-yr event
Inflow = 0.71 cfs @ 12.17 hrs,  Volume= 2,940 cf
Primary = 0.71 cfs @ 12.17 hrs,  Volume= 2,940 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 14L: Pre_DP-002 Germantown Pike

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.75

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

Inflow Area=36,590 sf
0.71 cfs

0.71 cfs
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Summary for Link 65L: PRE TOTAL

Inflow Area = 442,570 sf, 0.69% Impervious,  Inflow Depth = 1.03"    for  2-yr event
Inflow = 10.61 cfs @ 12.15 hrs,  Volume= 38,009 cf
Primary = 10.61 cfs @ 12.15 hrs,  Volume= 38,009 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 65L: PRE TOTAL

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=442,570 sf
10.61 cfs

10.61 cfs
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Summary for Subcatchment 18S: Dist_Meadow

Runoff = 0.86 cfs @ 12.16 hrs,  Volume= 3,074 cf,  Depth= 1.44"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  5-yr Rainfall=4.06"

Area (ac) CN Description

0.590 71 Meadow, non-grazed, HSG C

0.590 100.00% Pervious Area

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

20.2 100 0.1000 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 389 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

21.7 489 Total

Subcatchment 18S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

0.95

0.9

0.85

0.8

0.75

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

5-yr Rainfall=4.06"

Runoff Area=0.590 ac

Runoff Volume=3,074 cf

Runoff Depth=1.44"

Flow Length=489'

Tc=21.7 min

CN=71

0.86 cfs
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Summary for Subcatchment 23S: Dist_Impervious

Runoff = 0.24 cfs @ 11.96 hrs,  Volume= 555 cf,  Depth= 3.82"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  5-yr Rainfall=4.06"

Area (ac) CN Description

* 0.020 98 ROW
* 0.020 98

0.040 Weighted Average
0.040 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
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w
  

(c
fs

)

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

5-yr Rainfall=4.06"

Runoff Area=0.040 ac

Runoff Volume=555 cf

Runoff Depth=3.82"

Tc=5.0 min

CN=WQ

0.24 cfs
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Summary for Subcatchment 24S: Dist_Meadow

Runoff = 7.53 cfs @ 12.14 hrs,  Volume= 25,308 cf,  Depth= 1.66"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  5-yr Rainfall=4.06"

Area (ac) CN Description

2.350 71 Meadow, non-grazed, HSG C
1.860 78 Meadow, non-grazed, HSG D

4.210 Weighted Average
4.210 100.00% Pervious Area

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

18.8 100 0.1200 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 403 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

20.3 503 Total

Subcatchment 24S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Type II 24-hr

5-yr Rainfall=4.06"

Runoff Area=4.210 ac

Runoff Volume=25,308 cf

Runoff Depth=1.66"

Flow Length=503'

Tc=20.3 min

CN=WQ

7.53 cfs
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Summary for Subcatchment 25S: Dist_Woods

Runoff = 8.32 cfs @ 12.14 hrs,  Volume= 28,289 cf,  Depth= 1.54"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  5-yr Rainfall=4.06"

Area (ac) CN Description

3.750 70 Woods, Good, HSG C
1.320 79 Woods, Fair, HSG D

5.070 Weighted Average
5.070 100.00% Pervious Area

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

20.3 Direct Entry, 

Subcatchment 25S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Type II 24-hr

5-yr Rainfall=4.06"

Runoff Area=5.070 ac

Runoff Volume=28,289 cf

Runoff Depth=1.54"

Tc=20.3 min

CN=WQ

8.32 cfs
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Summary for Subcatchment 27S: Dist_Woods

Runoff = 0.30 cfs @ 12.16 hrs,  Volume= 1,094 cf,  Depth= 1.37"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  5-yr Rainfall=4.06"

Area (ac) CN Description

0.220 70 Woods, Good, HSG C

0.220 100.00% Pervious Area

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

21.7 Direct Entry, 

Subcatchment 27S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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)

0.34
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0.3

0.28

0.26
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Type II 24-hr

5-yr Rainfall=4.06"

Runoff Area=0.220 ac

Runoff Volume=1,094 cf

Runoff Depth=1.37"

Tc=21.7 min

CN=70

0.30 cfs
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Summary for Subcatchment 39S: Dist_Impervious

Runoff = 0.18 cfs @ 11.96 hrs,  Volume= 417 cf,  Depth= 3.82"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  5-yr Rainfall=4.06"

Area (ac) CN Description

* 0.030 98 ROW

0.030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 39S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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)
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0.18
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Type II 24-hr

5-yr Rainfall=4.06"

Runoff Area=0.030 ac

Runoff Volume=417 cf

Runoff Depth=3.82"

Tc=5.0 min

CN=98

0.18 cfs
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Summary for Link 9L: Pre_DP-001 Trooper Rd

Inflow Area = 405,979 sf, 0.43% Impervious,  Inflow Depth = 1.60"    for  5-yr event
Inflow = 15.89 cfs @ 12.14 hrs,  Volume= 54,153 cf
Primary = 15.89 cfs @ 12.14 hrs,  Volume= 54,153 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 9L: Pre_DP-001 Trooper Rd

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Inflow Area=405,979 sf
15.89 cfs

15.89 cfs
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Summary for Link 14L: Pre_DP-002 Germantown Pike

Inflow Area = 36,590 sf, 3.57% Impervious,  Inflow Depth = 1.50"    for  5-yr event
Inflow = 1.19 cfs @ 12.15 hrs,  Volume= 4,585 cf
Primary = 1.19 cfs @ 12.15 hrs,  Volume= 4,585 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 14L: Pre_DP-002 Germantown Pike

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
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w
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)

1

0

Inflow Area=36,590 sf
1.19 cfs

1.19 cfs
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Summary for Link 65L: PRE TOTAL

Inflow Area = 442,570 sf, 0.69% Impervious,  Inflow Depth = 1.59"    for  5-yr event
Inflow = 17.07 cfs @ 12.14 hrs,  Volume= 58,737 cf
Primary = 17.07 cfs @ 12.14 hrs,  Volume= 58,737 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 65L: PRE TOTAL

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=442,570 sf
17.07 cfs

17.07 cfs
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Summary for Subcatchment 18S: Dist_Meadow

Runoff = 1.18 cfs @ 12.15 hrs,  Volume= 4,132 cf,  Depth= 1.93"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Rainfall=4.75"

Area (ac) CN Description

0.590 71 Meadow, non-grazed, HSG C

0.590 100.00% Pervious Area

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

20.2 100 0.1000 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 389 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

21.7 489 Total

Subcatchment 18S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr

10-yr Rainfall=4.75"

Runoff Area=0.590 ac

Runoff Volume=4,132 cf

Runoff Depth=1.93"

Flow Length=489'

Tc=21.7 min

CN=71

1.18 cfs
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Summary for Subcatchment 23S: Dist_Impervious

Runoff = 0.28 cfs @ 11.96 hrs,  Volume= 655 cf,  Depth= 4.51"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Rainfall=4.75"

Area (ac) CN Description

* 0.020 98 ROW
* 0.020 98

0.040 Weighted Average
0.040 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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w
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)

0.3
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Type II 24-hr

10-yr Rainfall=4.75"

Runoff Area=0.040 ac

Runoff Volume=655 cf

Runoff Depth=4.51"

Tc=5.0 min

CN=WQ

0.28 cfs
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Summary for Subcatchment 24S: Dist_Meadow

Runoff = 10.03 cfs @ 12.13 hrs,  Volume= 33,344 cf,  Depth= 2.18"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Rainfall=4.75"

Area (ac) CN Description

2.350 71 Meadow, non-grazed, HSG C
1.860 78 Meadow, non-grazed, HSG D

4.210 Weighted Average
4.210 100.00% Pervious Area

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

18.8 100 0.1200 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 403 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

20.3 503 Total

Subcatchment 24S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Type II 24-hr

10-yr Rainfall=4.75"

Runoff Area=4.210 ac

Runoff Volume=33,344 cf

Runoff Depth=2.18"

Flow Length=503'

Tc=20.3 min

CN=WQ

10.03 cfs
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Summary for Subcatchment 25S: Dist_Woods

Runoff = 11.24 cfs @ 12.14 hrs,  Volume= 37,622 cf,  Depth= 2.04"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Rainfall=4.75"

Area (ac) CN Description

3.750 70 Woods, Good, HSG C
1.320 79 Woods, Fair, HSG D

5.070 Weighted Average
5.070 100.00% Pervious Area

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

20.3 Direct Entry, 

Subcatchment 25S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Type II 24-hr

10-yr Rainfall=4.75"

Runoff Area=5.070 ac

Runoff Volume=37,622 cf

Runoff Depth=2.04"

Tc=20.3 min

CN=WQ

11.24 cfs
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Summary for Subcatchment 27S: Dist_Woods

Runoff = 0.42 cfs @ 12.15 hrs,  Volume= 1,480 cf,  Depth= 1.85"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Rainfall=4.75"

Area (ac) CN Description

0.220 70 Woods, Good, HSG C

0.220 100.00% Pervious Area

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

21.7 Direct Entry, 

Subcatchment 27S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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)
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Type II 24-hr

10-yr Rainfall=4.75"

Runoff Area=0.220 ac

Runoff Volume=1,480 cf

Runoff Depth=1.85"

Tc=21.7 min

CN=70

0.42 cfs
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Summary for Subcatchment 39S: Dist_Impervious

Runoff = 0.21 cfs @ 11.96 hrs,  Volume= 492 cf,  Depth= 4.51"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Rainfall=4.75"

Area (ac) CN Description

* 0.030 98 ROW

0.030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 39S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Type II 24-hr

10-yr Rainfall=4.75"

Runoff Area=0.030 ac

Runoff Volume=492 cf

Runoff Depth=4.51"

Tc=5.0 min

CN=98

0.21 cfs
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Summary for Link 9L: Pre_DP-001 Trooper Rd

Inflow Area = 405,979 sf, 0.43% Impervious,  Inflow Depth = 2.12"    for  10-yr event
Inflow = 21.31 cfs @ 12.14 hrs,  Volume= 71,621 cf
Primary = 21.31 cfs @ 12.14 hrs,  Volume= 71,621 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 9L: Pre_DP-001 Trooper Rd

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=405,979 sf
21.31 cfs

21.31 cfs
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Summary for Link 14L: Pre_DP-002 Germantown Pike

Inflow Area = 36,590 sf, 3.57% Impervious,  Inflow Depth = 2.00"    for  10-yr event
Inflow = 1.63 cfs @ 12.15 hrs,  Volume= 6,104 cf
Primary = 1.63 cfs @ 12.15 hrs,  Volume= 6,104 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 14L: Pre_DP-002 Germantown Pike

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Inflow Area=36,590 sf
1.63 cfs

1.63 cfs
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Summary for Link 65L: PRE TOTAL

Inflow Area = 442,570 sf, 0.69% Impervious,  Inflow Depth = 2.11"    for  10-yr event
Inflow = 22.94 cfs @ 12.14 hrs,  Volume= 77,725 cf
Primary = 22.94 cfs @ 12.14 hrs,  Volume= 77,725 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 65L: PRE TOTAL

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Inflow Area=442,570 sf
22.94 cfs

22.94 cfs
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Summary for Subcatchment 18S: Dist_Meadow

Runoff = 1.67 cfs @ 12.15 hrs,  Volume= 5,746 cf,  Depth= 2.68"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=5.73"

Area (ac) CN Description

0.590 71 Meadow, non-grazed, HSG C

0.590 100.00% Pervious Area

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

20.2 100 0.1000 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 389 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

21.7 489 Total

Subcatchment 18S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr

25-yr Rainfall=5.73"

Runoff Area=0.590 ac

Runoff Volume=5,746 cf

Runoff Depth=2.68"

Flow Length=489'

Tc=21.7 min

CN=71

1.67 cfs
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Summary for Subcatchment 23S: Dist_Impervious

Runoff = 0.34 cfs @ 11.96 hrs,  Volume= 797 cf,  Depth= 5.49"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=5.73"

Area (ac) CN Description

* 0.020 98 ROW
* 0.020 98

0.040 Weighted Average
0.040 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)
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Type II 24-hr

25-yr Rainfall=5.73"

Runoff Area=0.040 ac

Runoff Volume=797 cf

Runoff Depth=5.49"

Tc=5.0 min

CN=WQ

0.34 cfs
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Summary for Subcatchment 24S: Dist_Meadow

Runoff = 13.76 cfs @ 12.13 hrs,  Volume= 45,446 cf,  Depth= 2.97"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=5.73"

Area (ac) CN Description

2.350 71 Meadow, non-grazed, HSG C
1.860 78 Meadow, non-grazed, HSG D

4.210 Weighted Average
4.210 100.00% Pervious Area

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

18.8 100 0.1200 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 403 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

20.3 503 Total

Subcatchment 24S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr

25-yr Rainfall=5.73"

Runoff Area=4.210 ac

Runoff Volume=45,446 cf

Runoff Depth=2.97"

Flow Length=503'

Tc=20.3 min

CN=WQ

13.76 cfs
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Summary for Subcatchment 25S: Dist_Woods

Runoff = 15.63 cfs @ 12.13 hrs,  Volume= 51,773 cf,  Depth= 2.81"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=5.73"

Area (ac) CN Description

3.750 70 Woods, Good, HSG C
1.320 79 Woods, Fair, HSG D

5.070 Weighted Average
5.070 100.00% Pervious Area

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

20.3 Direct Entry, 

Subcatchment 25S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Type II 24-hr

25-yr Rainfall=5.73"

Runoff Area=5.070 ac

Runoff Volume=51,773 cf

Runoff Depth=2.81"

Tc=20.3 min

CN=WQ

15.63 cfs
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Summary for Subcatchment 27S: Dist_Woods

Runoff = 0.60 cfs @ 12.15 hrs,  Volume= 2,070 cf,  Depth= 2.59"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=5.73"

Area (ac) CN Description

0.220 70 Woods, Good, HSG C

0.220 100.00% Pervious Area

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

21.7 Direct Entry, 

Subcatchment 27S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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)
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Type II 24-hr

25-yr Rainfall=5.73"

Runoff Area=0.220 ac

Runoff Volume=2,070 cf

Runoff Depth=2.59"

Tc=21.7 min

CN=70

0.60 cfs
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Summary for Subcatchment 39S: Dist_Impervious

Runoff = 0.25 cfs @ 11.96 hrs,  Volume= 598 cf,  Depth= 5.49"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=5.73"

Area (ac) CN Description

* 0.030 98 ROW

0.030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 39S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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)
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Type II 24-hr

25-yr Rainfall=5.73"

Runoff Area=0.030 ac

Runoff Volume=598 cf

Runoff Depth=5.49"

Tc=5.0 min

CN=98

0.25 cfs
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Summary for Link 9L: Pre_DP-001 Trooper Rd

Inflow Area = 405,979 sf, 0.43% Impervious,  Inflow Depth = 2.90"    for  25-yr event
Inflow = 29.44 cfs @ 12.13 hrs,  Volume= 98,017 cf
Primary = 29.44 cfs @ 12.13 hrs,  Volume= 98,017 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 9L: Pre_DP-001 Trooper Rd

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Inflow Area=405,979 sf
29.44 cfs

29.44 cfs
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Summary for Link 14L: Pre_DP-002 Germantown Pike

Inflow Area = 36,590 sf, 3.57% Impervious,  Inflow Depth = 2.76"    for  25-yr event
Inflow = 2.30 cfs @ 12.15 hrs,  Volume= 8,414 cf
Primary = 2.30 cfs @ 12.15 hrs,  Volume= 8,414 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 14L: Pre_DP-002 Germantown Pike

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
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w
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)
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0

Inflow Area=36,590 sf
2.30 cfs

2.30 cfs
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Summary for Link 65L: PRE TOTAL

Inflow Area = 442,570 sf, 0.69% Impervious,  Inflow Depth = 2.89"    for  25-yr event
Inflow = 31.73 cfs @ 12.13 hrs,  Volume= 106,431 cf
Primary = 31.73 cfs @ 12.13 hrs,  Volume= 106,431 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 65L: PRE TOTAL

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=442,570 sf
31.73 cfs

31.73 cfs
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Summary for Subcatchment 18S: Dist_Meadow

Runoff = 2.10 cfs @ 12.15 hrs,  Volume= 7,188 cf,  Depth= 3.36"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr Rainfall=6.56"

Area (ac) CN Description

0.590 71 Meadow, non-grazed, HSG C

0.590 100.00% Pervious Area

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

20.2 100 0.1000 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 389 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

21.7 489 Total

Subcatchment 18S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
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w
  

(c
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)
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0

Type II 24-hr

50-yr Rainfall=6.56"

Runoff Area=0.590 ac

Runoff Volume=7,188 cf

Runoff Depth=3.36"

Flow Length=489'

Tc=21.7 min

CN=71

2.10 cfs
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Summary for Subcatchment 23S: Dist_Impervious

Runoff = 0.39 cfs @ 11.96 hrs,  Volume= 918 cf,  Depth= 6.32"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr Rainfall=6.56"

Area (ac) CN Description

* 0.020 98 ROW
* 0.020 98

0.040 Weighted Average
0.040 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)
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Type II 24-hr

50-yr Rainfall=6.56"

Runoff Area=0.040 ac

Runoff Volume=918 cf

Runoff Depth=6.32"

Tc=5.0 min

CN=WQ

0.39 cfs
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Summary for Subcatchment 24S: Dist_Meadow

Runoff = 17.03 cfs @ 12.13 hrs,  Volume= 56,162 cf,  Depth= 3.67"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr Rainfall=6.56"

Area (ac) CN Description

2.350 71 Meadow, non-grazed, HSG C
1.860 78 Meadow, non-grazed, HSG D

4.210 Weighted Average
4.210 100.00% Pervious Area

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

18.8 100 0.1200 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 403 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

20.3 503 Total

Subcatchment 24S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Type II 24-hr

50-yr Rainfall=6.56"

Runoff Area=4.210 ac

Runoff Volume=56,162 cf

Runoff Depth=3.67"

Flow Length=503'

Tc=20.3 min

CN=WQ

17.03 cfs
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Summary for Subcatchment 25S: Dist_Woods

Runoff = 19.49 cfs @ 12.13 hrs,  Volume= 64,368 cf,  Depth= 3.50"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr Rainfall=6.56"

Area (ac) CN Description

3.750 70 Woods, Good, HSG C
1.320 79 Woods, Fair, HSG D

5.070 Weighted Average
5.070 100.00% Pervious Area

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

20.3 Direct Entry, 

Subcatchment 25S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Type II 24-hr

50-yr Rainfall=6.56"

Runoff Area=5.070 ac

Runoff Volume=64,368 cf

Runoff Depth=3.50"

Tc=20.3 min

CN=WQ

19.49 cfs
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Summary for Subcatchment 27S: Dist_Woods

Runoff = 0.76 cfs @ 12.15 hrs,  Volume= 2,600 cf,  Depth= 3.26"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr Rainfall=6.56"

Area (ac) CN Description

0.220 70 Woods, Good, HSG C

0.220 100.00% Pervious Area

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

21.7 Direct Entry, 

Subcatchment 27S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Type II 24-hr

50-yr Rainfall=6.56"

Runoff Area=0.220 ac

Runoff Volume=2,600 cf

Runoff Depth=3.26"

Tc=21.7 min

CN=70

0.76 cfs
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Summary for Subcatchment 39S: Dist_Impervious

Runoff = 0.29 cfs @ 11.96 hrs,  Volume= 688 cf,  Depth= 6.32"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr Rainfall=6.56"

Area (ac) CN Description

* 0.030 98 ROW

0.030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 39S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Type II 24-hr

50-yr Rainfall=6.56"

Runoff Area=0.030 ac

Runoff Volume=688 cf

Runoff Depth=6.32"

Tc=5.0 min

CN=98

0.29 cfs
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Summary for Link 9L: Pre_DP-001 Trooper Rd

Inflow Area = 405,979 sf, 0.43% Impervious,  Inflow Depth = 3.59"    for  50-yr event
Inflow = 36.58 cfs @ 12.13 hrs,  Volume= 121,448 cf
Primary = 36.58 cfs @ 12.13 hrs,  Volume= 121,448 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 9L: Pre_DP-001 Trooper Rd

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=405,979 sf
36.58 cfs

36.58 cfs
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Summary for Link 14L: Pre_DP-002 Germantown Pike

Inflow Area = 36,590 sf, 3.57% Impervious,  Inflow Depth = 3.44"    for  50-yr event
Inflow = 2.89 cfs @ 12.15 hrs,  Volume= 10,477 cf
Primary = 2.89 cfs @ 12.15 hrs,  Volume= 10,477 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 14L: Pre_DP-002 Germantown Pike

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Inflow Area=36,590 sf
2.89 cfs

2.89 cfs
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Summary for Link 65L: PRE TOTAL

Inflow Area = 442,570 sf, 0.69% Impervious,  Inflow Depth = 3.58"    for  50-yr event
Inflow = 39.46 cfs @ 12.13 hrs,  Volume= 131,924 cf
Primary = 39.46 cfs @ 12.13 hrs,  Volume= 131,924 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 65L: PRE TOTAL

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=442,570 sf
39.46 cfs

39.46 cfs
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Summary for Subcatchment 18S: Dist_Meadow

Runoff = 2.57 cfs @ 12.15 hrs,  Volume= 8,792 cf,  Depth= 4.11"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.590 71 Meadow, non-grazed, HSG C

0.590 100.00% Pervious Area

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

20.2 100 0.1000 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 389 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

21.7 489 Total

Subcatchment 18S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=7.45"

Runoff Area=0.590 ac

Runoff Volume=8,792 cf

Runoff Depth=4.11"

Flow Length=489'

Tc=21.7 min

CN=71

2.57 cfs
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Summary for Subcatchment 23S: Dist_Impervious

Runoff = 0.44 cfs @ 11.96 hrs,  Volume= 1,047 cf,  Depth= 7.21"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

* 0.020 98 ROW
* 0.020 98

0.040 Weighted Average
0.040 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=7.45"

Runoff Area=0.040 ac

Runoff Volume=1,047 cf

Runoff Depth=7.21"

Tc=5.0 min

CN=WQ

0.44 cfs
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Summary for Subcatchment 24S: Dist_Meadow

Runoff = 20.60 cfs @ 12.13 hrs,  Volume= 68,002 cf,  Depth= 4.45"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

2.350 71 Meadow, non-grazed, HSG C
1.860 78 Meadow, non-grazed, HSG D

4.210 Weighted Average
4.210 100.00% Pervious Area

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

18.8 100 0.1200 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.5 403 0.0740 4.38 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

20.3 503 Total

Subcatchment 24S: Dist_Meadow

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=7.45"

Runoff Area=4.210 ac

Runoff Volume=68,002 cf

Runoff Depth=4.45"

Flow Length=503'

Tc=20.3 min

CN=WQ

20.60 cfs
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Summary for Subcatchment 25S: Dist_Woods

Runoff = 23.73 cfs @ 12.13 hrs,  Volume= 78,338 cf,  Depth= 4.26"
     Routed to Link 9L : Pre_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

3.750 70 Woods, Good, HSG C
1.320 79 Woods, Fair, HSG D

5.070 Weighted Average
5.070 100.00% Pervious Area

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

20.3 Direct Entry, 

Subcatchment 25S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=7.45"

Runoff Area=5.070 ac

Runoff Volume=78,338 cf

Runoff Depth=4.26"

Tc=20.3 min

CN=WQ

23.73 cfs
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Summary for Subcatchment 27S: Dist_Woods

Runoff = 0.93 cfs @ 12.15 hrs,  Volume= 3,191 cf,  Depth= 4.00"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.220 70 Woods, Good, HSG C

0.220 100.00% Pervious Area

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

21.7 Direct Entry, 

Subcatchment 27S: Dist_Woods

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=7.45"

Runoff Area=0.220 ac

Runoff Volume=3,191 cf

Runoff Depth=4.00"

Tc=21.7 min

CN=70

0.93 cfs
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Summary for Subcatchment 39S: Dist_Impervious

Runoff = 0.33 cfs @ 11.96 hrs,  Volume= 785 cf,  Depth= 7.21"
     Routed to Link 14L : Pre_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

* 0.030 98 ROW

0.030 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 39S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=7.45"

Runoff Area=0.030 ac

Runoff Volume=785 cf

Runoff Depth=7.21"

Tc=5.0 min

CN=98

0.33 cfs
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Summary for Link 9L: Pre_DP-001 Trooper Rd

Inflow Area = 405,979 sf, 0.43% Impervious,  Inflow Depth = 4.36"    for  100-yr event
Inflow = 44.40 cfs @ 12.13 hrs,  Volume= 147,386 cf
Primary = 44.40 cfs @ 12.13 hrs,  Volume= 147,386 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 9L: Pre_DP-001 Trooper Rd

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=405,979 sf
44.40 cfs

44.40 cfs
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Summary for Link 14L: Pre_DP-002 Germantown Pike

Inflow Area = 36,590 sf, 3.57% Impervious,  Inflow Depth = 4.19"    for  100-yr event
Inflow = 3.55 cfs @ 12.15 hrs,  Volume= 12,768 cf
Primary = 3.55 cfs @ 12.15 hrs,  Volume= 12,768 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 65L : PRE TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 14L: Pre_DP-002 Germantown Pike

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=36,590 sf
3.55 cfs

3.55 cfs
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Summary for Link 65L: PRE TOTAL

Inflow Area = 442,570 sf, 0.69% Impervious,  Inflow Depth = 4.34"    for  100-yr event
Inflow = 47.94 cfs @ 12.13 hrs,  Volume= 160,155 cf
Primary = 47.94 cfs @ 12.13 hrs,  Volume= 160,155 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 65L: PRE TOTAL
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Inflow Area=442,570 sf
47.94 cfs

47.94 cfs
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-yr Type II 24-hr Default 24.00 1 2.69 2

2 1.2in/2-hr NJ DEP 2-hr Default 2.00 1 1.20 2

3 2-yr Type II 24-hr Default 24.00 1 3.24 2

4 5-yr Type II 24-hr Default 24.00 1 4.06 2

5 10-yr Type II 24-hr Default 24.00 1 4.75 2

6 25-yr Type II 24-hr Default 24.00 1 5.73 2

7 50-yr Type II 24-hr Default 24.00 1 6.56 2

8 100-yr Type II 24-hr Default 24.00 1 7.45 2
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Summary for Subcatchment 1S: Dist_Impervious to Basin 1

Runoff = 14.26 cfs @ 11.96 hrs,  Volume= 32,590 cf,  Depth= 2.46"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Rainfall=2.69"

Area (ac) CN Description

* 1.370 98 impervious - roadway, sidewalk
* 2.280 98 impervious - 40 total units

3.650 98 Weighted Average
3.650 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: Dist_Impervious to Basin 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.69"

Runoff Area=3.650 ac

Runoff Volume=32,590 cf

Runoff Depth=2.46"

Tc=5.0 min

CN=98

14.26 cfs
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Summary for Subcatchment 2S: Dist_Lawn to Basin 1

Runoff = 5.79 cfs @ 11.97 hrs,  Volume= 11,343 cf,  Depth= 0.91"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Rainfall=2.69"

Area (ac) CN Description

1.400 74 >75% Grass cover, Good, HSG C
2.020 80 >75% Grass cover, Good, HSG D

3.420 78 Weighted Average
3.420 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: Dist_Lawn to Basin 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.69"

Runoff Area=3.420 ac

Runoff Volume=11,343 cf

Runoff Depth=0.91"

Tc=5.0 min

CN=78

5.79 cfs
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Summary for Subcatchment 20S: Onsite Dist_Lawn Bypass

Runoff = 2.51 cfs @ 12.02 hrs,  Volume= 6,151 cf,  Depth= 0.72"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Rainfall=2.69"

Area (ac) CN Description

2.360 74 >75% Grass cover, Good, HSG C

2.360 100.00% Pervious Area

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

4.0 35 0.2500 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

5.7 60 0.3000 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

9.7 95 Total

Subcatchment 20S: Onsite Dist_Lawn Bypass

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.69"

Runoff Area=2.360 ac

Runoff Volume=6,151 cf

Runoff Depth=0.72"

Flow Length=95'

Tc=9.7 min

CN=74

2.51 cfs
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Summary for Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff = 0.74 cfs @ 11.96 hrs,  Volume= 1,696 cf,  Depth= 2.46"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Rainfall=2.69"

Area (ac) CN Description

* 0.190 98

0.190 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.69"

Runoff Area=0.190 ac

Runoff Volume=1,696 cf

Runoff Depth=2.46"

Tc=5.0 min

CN=98

0.74 cfs
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Summary for Subcatchment 47S: Dist_Lawn

Runoff = 0.32 cfs @ 12.06 hrs,  Volume= 886 cf,  Depth= 0.72"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Rainfall=2.69"

Area (ac) CN Description

0.340 74 >75% Grass cover, Good, HSG C

0.340 100.00% Pervious Area

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

4.8 50 0.3300 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

7.7 50 0.1000 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

12.5 100 Total

Subcatchment 47S: Dist_Lawn

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.69"

Runoff Area=0.340 ac

Runoff Volume=886 cf

Runoff Depth=0.72"

Flow Length=100'

Tc=12.5 min

CN=74

0.32 cfs
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Summary for Subcatchment 54S: Dist_Impervious

Runoff = 0.82 cfs @ 11.96 hrs,  Volume= 1,875 cf,  Depth= 2.46"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Rainfall=2.69"

Area (ac) CN Description

0.210 98 Paved parking, HSG C

0.210 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 54S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.69"

Runoff Area=0.210 ac

Runoff Volume=1,875 cf

Runoff Depth=2.46"

Tc=5.0 min

CN=98

0.82 cfs
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Summary for Pond 3P: Basin 1_Above Ground

Inflow Area = 307,969 sf, 51.63% Impervious,  Inflow Depth = 1.71"    for  1-yr event
Inflow = 20.00 cfs @ 11.96 hrs,  Volume= 43,933 cf
Outflow = 0.92 cfs @ 13.09 hrs,  Volume= 41,961 cf,  Atten= 95%,  Lag= 67.7 min
Primary = 0.04 cfs @ 13.09 hrs,  Volume= 15,987 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd
Secondary = 0.88 cfs @ 13.09 hrs,  Volume= 25,974 cf
     Routed to Pond 15P : Basin 1_Underground
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 361.94' @ 13.09 hrs   Surf.Area= 15,921 sf   Storage= 27,416 cf

Plug-Flow detention time= 1,756.2 min calculated for 41,961 cf (96% of inflow)
Center-of-Mass det. time= 1,729.2 min ( 2,510.3 - 781.1 )

Volume Invert Avail.Storage Storage Description

#1 357.00' 67,002 cf Raingarden Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 1,962 0 0
357.99 1,962 1,942 1,942
358.00 3,925 29 1,972
359.00 3,925 3,925 5,897
360.00 3,925 3,925 9,822
360.99 3,925 3,886 13,708
361.00 13,086 85 13,793
362.00 16,104 14,595 28,388
363.00 19,270 17,687 46,075
364.00 22,584 20,927 67,002

Device Routing     Invert Outlet Devices

#1 Primary 358.00' 0.9" Vert. MRC Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 362.25' 12.0" W x 4.0" H Vert. Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 362.70' 24.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 361.05' 0.5' long OCS_Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#5 Tertiary 363.75' 90.0' long  + 5.0 '/' SideZ  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=0.04 cfs @ 13.09 hrs  HW=361.94'   (Free Discharge)
1=MRC Orifice/Grate  (Orifice Controls 0.04 cfs @ 9.51 fps)

Secondary OutFlow  Max=0.88 cfs @ 13.09 hrs  HW=361.94'   (Free Discharge)
2=Orifice  ( Controls 0.00 cfs)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=OCS_Sharp-Crested Rectangular Weir  (Weir Controls 0.88 cfs @ 3.08 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=357.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Basin 1_Above Ground
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Inflow Area=307,969 sf

Peak Elev=361.94'

Storage=27,416 cf
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0.88 cfs
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Summary for Pond 15P: Basin 1_Underground

Inflow = 0.88 cfs @ 13.09 hrs,  Volume= 25,974 cf
Outflow = 0.84 cfs @ 14.14 hrs,  Volume= 25,974 cf,  Atten= 5%,  Lag= 63.3 min
Primary = 0.84 cfs @ 14.14 hrs,  Volume= 25,974 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 351.51' @ 14.14 hrs   Surf.Area= 11,564 sf   Storage= 2,338 cf

Plug-Flow detention time= 65.4 min calculated for 25,973 cf (100% of inflow)
Center-of-Mass det. time= 65.5 min ( 1,119.1 - 1,053.7 )

Volume Invert Avail.Storage Storage Description

#1A 351.00' 17,650 cf 54.29'W x 213.00'L x 6.00'H Field A
69,387 cf Overall - 25,263 cf Embedded = 44,124 cf  x 40.0% Voids

#2A 352.00' 21,087 cf ADS N-12  48"  x 80  Inside #1
Inside= 47.7"W x 47.7"H => 12.40 sf x 20.00'L = 248.0 cf
Outside= 54.0"W x 54.0"H => 14.85 sf x 20.00'L = 297.0 cf
80 Chambers in 8 Rows
50.29' Header x 12.40 sf  x 2 = 1,247.3 cf Inside

#3 357.00' 108 cf ocs (Prismatic) Listed below (Recalc)

38,845 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 36 0 0
358.00 36 36 36
359.00 36 36 72
360.00 36 36 108

Device Routing     Invert Outlet Devices

#1 Primary 351.00' 24.0"  Round Culvert Outlet Pipe from OCS   
L= 230.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 351.00' / 346.50'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 351.00' 10.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 356.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.84 cfs @ 14.14 hrs  HW=351.51'   (Free Discharge)
1=Culvert Outlet Pipe from OCS  (Passes 0.84 cfs of 1.51 cfs potential flow)

2=Orifice  (Orifice Controls 0.84 cfs @ 2.42 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: Basin 1_Underground
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Summary for Link 12L: Post_DP-001 Trooper Rd

Inflow Area = 419,047 sf, 39.92% Impervious,  Inflow Depth = 1.43"    for  1-yr event
Inflow = 3.07 cfs @ 12.01 hrs,  Volume= 49,808 cf
Primary = 3.07 cfs @ 12.01 hrs,  Volume= 49,808 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 12L: Post_DP-001 Trooper Rd
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Inflow Area=419,047 sf
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Summary for Link 55L: Post_DP-002 Germantown Pike

Inflow Area = 23,958 sf, 38.18% Impervious,  Inflow Depth = 1.38"    for  1-yr event
Inflow = 1.02 cfs @ 11.97 hrs,  Volume= 2,761 cf
Primary = 1.02 cfs @ 11.97 hrs,  Volume= 2,761 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 55L: Post_DP-002 Germantown Pike
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Summary for Link 66L: POST TOTAL

Inflow Area = 443,005 sf, 39.82% Impervious,  Inflow Depth = 1.42"    for  1-yr event
Inflow = 4.01 cfs @ 12.00 hrs,  Volume= 52,569 cf
Primary = 4.01 cfs @ 12.00 hrs,  Volume= 52,569 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 66L: POST TOTAL
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Summary for Subcatchment 1S: Dist_Impervious to Basin 1

Runoff = 10.42 cfs @ 1.10 hrs,  Volume= 13,059 cf,  Depth= 0.99"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  1.2in/2-hr Rainfall=1.20"

Area (ac) CN Description

* 1.370 98 impervious - roadway, sidewalk
* 2.280 98 impervious - 40 total units

3.650 98 Weighted Average
3.650 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: Dist_Impervious to Basin 1
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NJ DEP 2-hr

1.2in/2-hr Rainfall=1.20"

Runoff Area=3.650 ac

Runoff Volume=13,059 cf

Runoff Depth=0.99"

Tc=5.0 min

CN=98

10.42 cfs
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Summary for Subcatchment 2S: Dist_Lawn to Basin 1

Runoff = 1.09 cfs @ 1.13 hrs,  Volume= 1,452 cf,  Depth= 0.12"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  1.2in/2-hr Rainfall=1.20"

Area (ac) CN Description

1.400 74 >75% Grass cover, Good, HSG C
2.020 80 >75% Grass cover, Good, HSG D

3.420 78 Weighted Average
3.420 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: Dist_Lawn to Basin 1

Runoff

Hydrograph

Time  (hours)
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1.2in/2-hr Rainfall=1.20"

Runoff Area=3.420 ac

Runoff Volume=1,452 cf

Runoff Depth=0.12"

Tc=5.0 min

CN=78

1.09 cfs
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Summary for Subcatchment 20S: Onsite Dist_Lawn Bypass

Runoff = 0.25 cfs @ 1.27 hrs,  Volume= 528 cf,  Depth= 0.06"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  1.2in/2-hr Rainfall=1.20"

Area (ac) CN Description

2.360 74 >75% Grass cover, Good, HSG C

2.360 100.00% Pervious Area

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

4.0 35 0.2500 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

5.7 60 0.3000 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

9.7 95 Total

Subcatchment 20S: Onsite Dist_Lawn Bypass
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Runoff Volume=528 cf
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Summary for Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff = 0.54 cfs @ 1.10 hrs,  Volume= 680 cf,  Depth= 0.99"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  1.2in/2-hr Rainfall=1.20"

Area (ac) CN Description

* 0.190 98

0.190 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 21S: Onsite Dist_Impervious Bypass
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Summary for Subcatchment 47S: Dist_Lawn

Runoff = 0.03 cfs @ 1.32 hrs,  Volume= 76 cf,  Depth= 0.06"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  1.2in/2-hr Rainfall=1.20"

Area (ac) CN Description

0.340 74 >75% Grass cover, Good, HSG C

0.340 100.00% Pervious Area

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

4.8 50 0.3300 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

7.7 50 0.1000 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

12.5 100 Total

Subcatchment 47S: Dist_Lawn
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NJ DEP 2-hr

1.2in/2-hr Rainfall=1.20"

Runoff Area=0.340 ac

Runoff Volume=76 cf

Runoff Depth=0.06"

Flow Length=100'

Tc=12.5 min

CN=74

0.03 cfs
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Summary for Subcatchment 54S: Dist_Impervious

Runoff = 0.60 cfs @ 1.10 hrs,  Volume= 751 cf,  Depth= 0.99"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  1.2in/2-hr Rainfall=1.20"

Area (ac) CN Description

0.210 98 Paved parking, HSG C

0.210 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 54S: Dist_Impervious
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1.2in/2-hr Rainfall=1.20"

Runoff Area=0.210 ac

Runoff Volume=751 cf

Runoff Depth=0.99"

Tc=5.0 min

CN=98

0.60 cfs
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Summary for Pond 3P: Basin 1_Above Ground

Inflow Area = 307,969 sf, 51.63% Impervious,  Inflow Depth = 0.57"    for  1.2in/2-hr event
Inflow = 11.29 cfs @ 1.11 hrs,  Volume= 14,512 cf
Outflow = 0.04 cfs @ 2.13 hrs,  Volume= 12,540 cf,  Atten= 100%,  Lag= 61.6 min
Primary = 0.04 cfs @ 2.13 hrs,  Volume= 12,540 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Pond 15P : Basin 1_Underground
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 361.04' @ 2.13 hrs   Surf.Area= 13,219 sf   Storage= 14,373 cf

Plug-Flow detention time= 3,748.9 min calculated for 12,540 cf (86% of inflow)
Center-of-Mass det. time= 3,744.1 min ( 3,815.0 - 70.9 )

Volume Invert Avail.Storage Storage Description

#1 357.00' 67,002 cf Raingarden Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 1,962 0 0
357.99 1,962 1,942 1,942
358.00 3,925 29 1,972
359.00 3,925 3,925 5,897
360.00 3,925 3,925 9,822
360.99 3,925 3,886 13,708
361.00 13,086 85 13,793
362.00 16,104 14,595 28,388
363.00 19,270 17,687 46,075
364.00 22,584 20,927 67,002

Device Routing     Invert Outlet Devices

#1 Primary 358.00' 0.9" Vert. MRC Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 362.25' 12.0" W x 4.0" H Vert. Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 362.70' 24.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 361.05' 0.5' long OCS_Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#5 Tertiary 363.75' 90.0' long  + 5.0 '/' SideZ  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=0.04 cfs @ 2.13 hrs  HW=361.04'   (Free Discharge)
1=MRC Orifice/Grate  (Orifice Controls 0.04 cfs @ 8.35 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=357.00'   (Free Discharge)
2=Orifice  ( Controls 0.00 cfs)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=OCS_Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=357.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Basin 1_Above Ground
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Peak Elev=361.04'

Storage=14,373 cf
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Summary for Pond 15P: Basin 1_Underground

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 351.00' @ 0.00 hrs   Surf.Area= 11,564 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description

#1A 351.00' 17,650 cf 54.29'W x 213.00'L x 6.00'H Field A
69,387 cf Overall - 25,263 cf Embedded = 44,124 cf  x 40.0% Voids

#2A 352.00' 21,087 cf ADS N-12  48"  x 80  Inside #1
Inside= 47.7"W x 47.7"H => 12.40 sf x 20.00'L = 248.0 cf
Outside= 54.0"W x 54.0"H => 14.85 sf x 20.00'L = 297.0 cf
80 Chambers in 8 Rows
50.29' Header x 12.40 sf  x 2 = 1,247.3 cf Inside

#3 357.00' 108 cf ocs (Prismatic) Listed below (Recalc)

38,845 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 36 0 0
358.00 36 36 36
359.00 36 36 72
360.00 36 36 108

Device Routing     Invert Outlet Devices

#1 Primary 351.00' 24.0"  Round Culvert Outlet Pipe from OCS   
L= 230.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 351.00' / 346.50'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 351.00' 10.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 356.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=351.00'   (Free Discharge)
1=Culvert Outlet Pipe from OCS  ( Controls 0.00 cfs)

2=Orifice  ( Controls 0.00 cfs)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: Basin 1_Underground
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Peak Elev=351.00'

Storage=0 cf

0.00 cfs0.00 cfs
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Summary for Link 12L: Post_DP-001 Trooper Rd

Inflow Area = 419,047 sf, 39.92% Impervious,  Inflow Depth = 0.39"    for  1.2in/2-hr event
Inflow = 0.58 cfs @ 1.11 hrs,  Volume= 13,748 cf
Primary = 0.58 cfs @ 1.11 hrs,  Volume= 13,748 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 12L: Post_DP-001 Trooper Rd
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Inflow Area=419,047 sf
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Summary for Link 55L: Post_DP-002 Germantown Pike

Inflow Area = 23,958 sf, 38.18% Impervious,  Inflow Depth = 0.41"    for  1.2in/2-hr event
Inflow = 0.60 cfs @ 1.10 hrs,  Volume= 827 cf
Primary = 0.60 cfs @ 1.10 hrs,  Volume= 827 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 55L: Post_DP-002 Germantown Pike
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Summary for Link 66L: POST TOTAL

Inflow Area = 443,005 sf, 39.82% Impervious,  Inflow Depth = 0.39"    for  1.2in/2-hr event
Inflow = 1.18 cfs @ 1.11 hrs,  Volume= 14,575 cf
Primary = 1.18 cfs @ 1.11 hrs,  Volume= 14,575 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 66L: POST TOTAL
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Summary for Subcatchment 1S: Dist_Impervious to Basin 1

Runoff = 17.26 cfs @ 11.96 hrs,  Volume= 39,846 cf,  Depth= 3.01"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=3.24"

Area (ac) CN Description

* 1.370 98 impervious - roadway, sidewalk
* 2.280 98 impervious - 40 total units

3.650 98 Weighted Average
3.650 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: Dist_Impervious to Basin 1
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Type II 24-hr

2-yr Rainfall=3.24"

Runoff Area=3.650 ac

Runoff Volume=39,846 cf

Runoff Depth=3.01"

Tc=5.0 min

CN=98

17.26 cfs
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Summary for Subcatchment 2S: Dist_Lawn to Basin 1

Runoff = 8.30 cfs @ 11.97 hrs,  Volume= 16,173 cf,  Depth= 1.30"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=3.24"

Area (ac) CN Description

1.400 74 >75% Grass cover, Good, HSG C
2.020 80 >75% Grass cover, Good, HSG D

3.420 78 Weighted Average
3.420 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: Dist_Lawn to Basin 1
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Type II 24-hr

2-yr Rainfall=3.24"

Runoff Area=3.420 ac

Runoff Volume=16,173 cf

Runoff Depth=1.30"

Tc=5.0 min

CN=78

8.30 cfs
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Summary for Subcatchment 20S: Onsite Dist_Lawn Bypass

Runoff = 3.84 cfs @ 12.02 hrs,  Volume= 9,115 cf,  Depth= 1.06"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=3.24"

Area (ac) CN Description

2.360 74 >75% Grass cover, Good, HSG C

2.360 100.00% Pervious Area

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

4.0 35 0.2500 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

5.7 60 0.3000 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

9.7 95 Total

Subcatchment 20S: Onsite Dist_Lawn Bypass
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Type II 24-hr

2-yr Rainfall=3.24"

Runoff Area=2.360 ac

Runoff Volume=9,115 cf

Runoff Depth=1.06"

Flow Length=95'

Tc=9.7 min

CN=74

3.84 cfs
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Summary for Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff = 0.90 cfs @ 11.96 hrs,  Volume= 2,074 cf,  Depth= 3.01"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=3.24"

Area (ac) CN Description

* 0.190 98

0.190 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 21S: Onsite Dist_Impervious Bypass
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Type II 24-hr

2-yr Rainfall=3.24"

Runoff Area=0.190 ac

Runoff Volume=2,074 cf

Runoff Depth=3.01"

Tc=5.0 min

CN=98

0.90 cfs
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Summary for Subcatchment 47S: Dist_Lawn

Runoff = 0.50 cfs @ 12.05 hrs,  Volume= 1,313 cf,  Depth= 1.06"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=3.24"

Area (ac) CN Description

0.340 74 >75% Grass cover, Good, HSG C

0.340 100.00% Pervious Area

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

4.8 50 0.3300 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

7.7 50 0.1000 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

12.5 100 Total

Subcatchment 47S: Dist_Lawn
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Type II 24-hr

2-yr Rainfall=3.24"

Runoff Area=0.340 ac

Runoff Volume=1,313 cf

Runoff Depth=1.06"

Flow Length=100'

Tc=12.5 min

CN=74

0.50 cfs
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Summary for Subcatchment 54S: Dist_Impervious

Runoff = 0.99 cfs @ 11.96 hrs,  Volume= 2,292 cf,  Depth= 3.01"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Rainfall=3.24"

Area (ac) CN Description

0.210 98 Paved parking, HSG C

0.210 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 54S: Dist_Impervious

Runoff
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Type II 24-hr

2-yr Rainfall=3.24"

Runoff Area=0.210 ac

Runoff Volume=2,292 cf

Runoff Depth=3.01"

Tc=5.0 min

CN=98

0.99 cfs
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Summary for Pond 3P: Basin 1_Above Ground

Inflow Area = 307,969 sf, 51.63% Impervious,  Inflow Depth = 2.18"    for  2-yr event
Inflow = 25.51 cfs @ 11.96 hrs,  Volume= 56,019 cf
Outflow = 1.39 cfs @ 12.84 hrs,  Volume= 54,047 cf,  Atten= 95%,  Lag= 53.1 min
Primary = 0.04 cfs @ 12.84 hrs,  Volume= 16,276 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd
Secondary = 1.35 cfs @ 12.84 hrs,  Volume= 37,771 cf
     Routed to Pond 15P : Basin 1_Underground
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 362.36' @ 12.84 hrs   Surf.Area= 17,242 sf   Storage= 34,383 cf

Plug-Flow detention time= 1,443.2 min calculated for 54,047 cf (96% of inflow)
Center-of-Mass det. time= 1,421.5 min ( 2,199.6 - 778.1 )

Volume Invert Avail.Storage Storage Description

#1 357.00' 67,002 cf Raingarden Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 1,962 0 0
357.99 1,962 1,942 1,942
358.00 3,925 29 1,972
359.00 3,925 3,925 5,897
360.00 3,925 3,925 9,822
360.99 3,925 3,886 13,708
361.00 13,086 85 13,793
362.00 16,104 14,595 28,388
363.00 19,270 17,687 46,075
364.00 22,584 20,927 67,002

Device Routing     Invert Outlet Devices

#1 Primary 358.00' 0.9" Vert. MRC Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 362.25' 12.0" W x 4.0" H Vert. Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 362.70' 24.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 361.05' 0.5' long OCS_Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#5 Tertiary 363.75' 90.0' long  + 5.0 '/' SideZ  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=0.04 cfs @ 12.84 hrs  HW=362.36'   (Free Discharge)
1=MRC Orifice/Grate  (Orifice Controls 0.04 cfs @ 10.01 fps)

Secondary OutFlow  Max=1.34 cfs @ 12.84 hrs  HW=362.36'   (Free Discharge)
2=Orifice  (Orifice Controls 0.12 cfs @ 1.06 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=OCS_Sharp-Crested Rectangular Weir  (Weir Controls 1.23 cfs @ 3.74 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=357.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Basin 1_Above Ground
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Inflow Area=307,969 sf

Peak Elev=362.36'

Storage=34,383 cf

25.51 cfs

1.39 cfs

0.04 cfs

1.35 cfs

0.00 cfs
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Summary for Pond 15P: Basin 1_Underground

Inflow = 1.35 cfs @ 12.84 hrs,  Volume= 37,771 cf
Outflow = 1.23 cfs @ 13.62 hrs,  Volume= 37,771 cf,  Atten= 9%,  Lag= 46.7 min
Primary = 1.23 cfs @ 13.62 hrs,  Volume= 37,771 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 351.64' @ 13.62 hrs   Surf.Area= 11,564 sf   Storage= 2,970 cf

Plug-Flow detention time= 55.8 min calculated for 37,771 cf (100% of inflow)
Center-of-Mass det. time= 55.8 min ( 1,107.2 - 1,051.4 )

Volume Invert Avail.Storage Storage Description

#1A 351.00' 17,650 cf 54.29'W x 213.00'L x 6.00'H Field A
69,387 cf Overall - 25,263 cf Embedded = 44,124 cf  x 40.0% Voids

#2A 352.00' 21,087 cf ADS N-12  48"  x 80  Inside #1
Inside= 47.7"W x 47.7"H => 12.40 sf x 20.00'L = 248.0 cf
Outside= 54.0"W x 54.0"H => 14.85 sf x 20.00'L = 297.0 cf
80 Chambers in 8 Rows
50.29' Header x 12.40 sf  x 2 = 1,247.3 cf Inside

#3 357.00' 108 cf ocs (Prismatic) Listed below (Recalc)

38,845 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 36 0 0
358.00 36 36 36
359.00 36 36 72
360.00 36 36 108

Device Routing     Invert Outlet Devices

#1 Primary 351.00' 24.0"  Round Culvert Outlet Pipe from OCS   
L= 230.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 351.00' / 346.50'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 351.00' 10.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 356.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.23 cfs @ 13.62 hrs  HW=351.64'   (Free Discharge)
1=Culvert Outlet Pipe from OCS  (Passes 1.23 cfs of 2.37 cfs potential flow)

2=Orifice  (Orifice Controls 1.23 cfs @ 2.73 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: Basin 1_Underground
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Peak Elev=351.64'

Storage=2,970 cf

1.35 cfs
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Summary for Link 12L: Post_DP-001 Trooper Rd

Inflow Area = 419,047 sf, 39.92% Impervious,  Inflow Depth = 1.87"    for  2-yr event
Inflow = 4.54 cfs @ 12.01 hrs,  Volume= 65,236 cf
Primary = 4.54 cfs @ 12.01 hrs,  Volume= 65,236 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 12L: Post_DP-001 Trooper Rd
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Inflow Area=419,047 sf
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Summary for Link 55L: Post_DP-002 Germantown Pike

Inflow Area = 23,958 sf, 38.18% Impervious,  Inflow Depth = 1.81"    for  2-yr event
Inflow = 1.33 cfs @ 11.97 hrs,  Volume= 3,606 cf
Primary = 1.33 cfs @ 11.97 hrs,  Volume= 3,606 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 55L: Post_DP-002 Germantown Pike
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Summary for Link 66L: POST TOTAL

Inflow Area = 443,005 sf, 39.82% Impervious,  Inflow Depth = 1.86"    for  2-yr event
Inflow = 5.77 cfs @ 12.00 hrs,  Volume= 68,842 cf
Primary = 5.77 cfs @ 12.00 hrs,  Volume= 68,842 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 66L: POST TOTAL

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

6

5

4

3

2

1

0
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Summary for Subcatchment 1S: Dist_Impervious to Basin 1

Runoff = 21.72 cfs @ 11.96 hrs,  Volume= 50,679 cf,  Depth= 3.82"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  5-yr Rainfall=4.06"

Area (ac) CN Description

* 1.370 98 impervious - roadway, sidewalk
* 2.280 98 impervious - 40 total units

3.650 98 Weighted Average
3.650 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: Dist_Impervious to Basin 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5-yr Rainfall=4.06"

Runoff Area=3.650 ac

Runoff Volume=50,679 cf

Runoff Depth=3.82"

Tc=5.0 min

CN=98

21.72 cfs
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Summary for Subcatchment 2S: Dist_Lawn to Basin 1

Runoff = 12.29 cfs @ 11.96 hrs,  Volume= 24,020 cf,  Depth= 1.93"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  5-yr Rainfall=4.06"

Area (ac) CN Description

1.400 74 >75% Grass cover, Good, HSG C
2.020 80 >75% Grass cover, Good, HSG D

3.420 78 Weighted Average
3.420 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: Dist_Lawn to Basin 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5-yr Rainfall=4.06"

Runoff Area=3.420 ac

Runoff Volume=24,020 cf

Runoff Depth=1.93"

Tc=5.0 min

CN=78

12.29 cfs
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Summary for Subcatchment 20S: Onsite Dist_Lawn Bypass

Runoff = 6.02 cfs @ 12.02 hrs,  Volume= 14,054 cf,  Depth= 1.64"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  5-yr Rainfall=4.06"

Area (ac) CN Description

2.360 74 >75% Grass cover, Good, HSG C

2.360 100.00% Pervious Area

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

4.0 35 0.2500 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

5.7 60 0.3000 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

9.7 95 Total

Subcatchment 20S: Onsite Dist_Lawn Bypass
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Time  (hours)
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Type II 24-hr

5-yr Rainfall=4.06"

Runoff Area=2.360 ac

Runoff Volume=14,054 cf

Runoff Depth=1.64"

Flow Length=95'

Tc=9.7 min

CN=74

6.02 cfs
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Summary for Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff = 1.13 cfs @ 11.96 hrs,  Volume= 2,638 cf,  Depth= 3.82"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  5-yr Rainfall=4.06"

Area (ac) CN Description

* 0.190 98

0.190 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5-yr Rainfall=4.06"

Runoff Area=0.190 ac

Runoff Volume=2,638 cf

Runoff Depth=3.82"

Tc=5.0 min

CN=98

1.13 cfs
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Summary for Subcatchment 47S: Dist_Lawn

Runoff = 0.78 cfs @ 12.05 hrs,  Volume= 2,025 cf,  Depth= 1.64"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  5-yr Rainfall=4.06"

Area (ac) CN Description

0.340 74 >75% Grass cover, Good, HSG C

0.340 100.00% Pervious Area

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

4.8 50 0.3300 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

7.7 50 0.1000 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

12.5 100 Total

Subcatchment 47S: Dist_Lawn
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Type II 24-hr

5-yr Rainfall=4.06"

Runoff Area=0.340 ac

Runoff Volume=2,025 cf

Runoff Depth=1.64"

Flow Length=100'

Tc=12.5 min

CN=74

0.78 cfs
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Summary for Subcatchment 54S: Dist_Impervious

Runoff = 1.25 cfs @ 11.96 hrs,  Volume= 2,916 cf,  Depth= 3.82"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  5-yr Rainfall=4.06"

Area (ac) CN Description

0.210 98 Paved parking, HSG C

0.210 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 54S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5-yr Rainfall=4.06"

Runoff Area=0.210 ac

Runoff Volume=2,916 cf

Runoff Depth=3.82"

Tc=5.0 min

CN=98

1.25 cfs
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Summary for Pond 3P: Basin 1_Above Ground

Inflow Area = 307,969 sf, 51.63% Impervious,  Inflow Depth = 2.91"    for  5-yr event
Inflow = 33.97 cfs @ 11.96 hrs,  Volume= 74,699 cf
Outflow = 4.97 cfs @ 12.15 hrs,  Volume= 72,727 cf,  Atten= 85%,  Lag= 11.7 min
Primary = 0.05 cfs @ 12.15 hrs,  Volume= 16,564 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd
Secondary = 4.93 cfs @ 12.15 hrs,  Volume= 56,163 cf
     Routed to Pond 15P : Basin 1_Underground
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 362.79' @ 12.15 hrs   Surf.Area= 18,592 sf   Storage= 42,022 cf

Plug-Flow detention time= 1,125.2 min calculated for 72,727 cf (97% of inflow)
Center-of-Mass det. time= 1,108.5 min ( 1,882.9 - 774.4 )

Volume Invert Avail.Storage Storage Description

#1 357.00' 67,002 cf Raingarden Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 1,962 0 0
357.99 1,962 1,942 1,942
358.00 3,925 29 1,972
359.00 3,925 3,925 5,897
360.00 3,925 3,925 9,822
360.99 3,925 3,886 13,708
361.00 13,086 85 13,793
362.00 16,104 14,595 28,388
363.00 19,270 17,687 46,075
364.00 22,584 20,927 67,002

Device Routing     Invert Outlet Devices

#1 Primary 358.00' 0.9" Vert. MRC Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 362.25' 12.0" W x 4.0" H Vert. Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 362.70' 24.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 361.05' 0.5' long OCS_Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#5 Tertiary 363.75' 90.0' long  + 5.0 '/' SideZ  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=0.05 cfs @ 12.15 hrs  HW=362.79'   (Free Discharge)
1=MRC Orifice/Grate  (Orifice Controls 0.05 cfs @ 10.49 fps)

Secondary OutFlow  Max=4.81 cfs @ 12.15 hrs  HW=362.79'   (Free Discharge)
2=Orifice  (Orifice Controls 0.97 cfs @ 2.90 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 1.97 cfs @ 0.96 fps)
4=OCS_Sharp-Crested Rectangular Weir  (Weir Controls 1.87 cfs @ 4.31 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=357.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Basin 1_Above Ground
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Inflow Area=307,969 sf

Peak Elev=362.79'

Storage=42,022 cf

33.97 cfs

4.97 cfs

0.05 cfs

4.93 cfs

0.00 cfs
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Summary for Pond 15P: Basin 1_Underground

Inflow = 4.93 cfs @ 12.15 hrs,  Volume= 56,163 cf
Outflow = 2.51 cfs @ 12.89 hrs,  Volume= 56,163 cf,  Atten= 49%,  Lag= 44.1 min
Primary = 2.51 cfs @ 12.89 hrs,  Volume= 56,163 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 352.33' @ 12.89 hrs   Surf.Area= 11,564 sf   Storage= 5,897 cf

Plug-Flow detention time= 49.2 min calculated for 56,163 cf (100% of inflow)
Center-of-Mass det. time= 49.2 min ( 1,059.0 - 1,009.8 )

Volume Invert Avail.Storage Storage Description

#1A 351.00' 17,650 cf 54.29'W x 213.00'L x 6.00'H Field A
69,387 cf Overall - 25,263 cf Embedded = 44,124 cf  x 40.0% Voids

#2A 352.00' 21,087 cf ADS N-12  48"  x 80  Inside #1
Inside= 47.7"W x 47.7"H => 12.40 sf x 20.00'L = 248.0 cf
Outside= 54.0"W x 54.0"H => 14.85 sf x 20.00'L = 297.0 cf
80 Chambers in 8 Rows
50.29' Header x 12.40 sf  x 2 = 1,247.3 cf Inside

#3 357.00' 108 cf ocs (Prismatic) Listed below (Recalc)

38,845 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 36 0 0
358.00 36 36 36
359.00 36 36 72
360.00 36 36 108

Device Routing     Invert Outlet Devices

#1 Primary 351.00' 24.0"  Round Culvert Outlet Pipe from OCS   
L= 230.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 351.00' / 346.50'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 351.00' 10.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 356.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=2.51 cfs @ 12.89 hrs  HW=352.33'   (Free Discharge)
1=Culvert Outlet Pipe from OCS  (Passes 2.51 cfs of 8.71 cfs potential flow)

2=Orifice  (Orifice Controls 2.51 cfs @ 4.60 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: Basin 1_Underground

Inflow
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Hydrograph

Time  (hours)
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Peak Elev=352.33'

Storage=5,897 cf

4.93 cfs

2.51 cfs
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Summary for Link 12L: Post_DP-001 Trooper Rd

Inflow Area = 419,047 sf, 39.92% Impervious,  Inflow Depth = 2.56"    for  5-yr event
Inflow = 6.98 cfs @ 12.01 hrs,  Volume= 89,419 cf
Primary = 6.98 cfs @ 12.01 hrs,  Volume= 89,419 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 12L: Post_DP-001 Trooper Rd
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Inflow Area=419,047 sf
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Type II 24-hr  5-yr Rainfall=4.06"Trooper Ridge Stormwater Model_F- Pre and Post_CR
  Printed  3/25/2025Prepared by T&M Associates

Page 53HydroCAD® 10.20-5c  s/n 03204  © 2023 HydroCAD Software Solutions LLC

Summary for Link 55L: Post_DP-002 Germantown Pike

Inflow Area = 23,958 sf, 38.18% Impervious,  Inflow Depth = 2.47"    for  5-yr event
Inflow = 1.81 cfs @ 11.97 hrs,  Volume= 4,940 cf
Primary = 1.81 cfs @ 11.97 hrs,  Volume= 4,940 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 55L: Post_DP-002 Germantown Pike
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Inflow Area=23,958 sf

1.81 cfs1.81 cfs
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Summary for Link 66L: POST TOTAL

Inflow Area = 443,005 sf, 39.82% Impervious,  Inflow Depth = 2.56"    for  5-yr event
Inflow = 8.68 cfs @ 12.00 hrs,  Volume= 94,360 cf
Primary = 8.68 cfs @ 12.00 hrs,  Volume= 94,360 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 66L: POST TOTAL
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Inflow Area=443,005 sf
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Summary for Subcatchment 1S: Dist_Impervious to Basin 1

Runoff = 25.46 cfs @ 11.96 hrs,  Volume= 59,803 cf,  Depth= 4.51"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Rainfall=4.75"

Area (ac) CN Description

* 1.370 98 impervious - roadway, sidewalk
* 2.280 98 impervious - 40 total units

3.650 98 Weighted Average
3.650 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: Dist_Impervious to Basin 1

Runoff
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Type II 24-hr

10-yr Rainfall=4.75"

Runoff Area=3.650 ac

Runoff Volume=59,803 cf

Runoff Depth=4.51"

Tc=5.0 min

CN=98

25.46 cfs



Type II 24-hr  10-yr Rainfall=4.75"Trooper Ridge Stormwater Model_F- Pre and Post_CR
  Printed  3/25/2025Prepared by T&M Associates

Page 56HydroCAD® 10.20-5c  s/n 03204  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Dist_Lawn to Basin 1

Runoff = 15.80 cfs @ 11.96 hrs,  Volume= 31,047 cf,  Depth= 2.50"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Rainfall=4.75"

Area (ac) CN Description

1.400 74 >75% Grass cover, Good, HSG C
2.020 80 >75% Grass cover, Good, HSG D

3.420 78 Weighted Average
3.420 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: Dist_Lawn to Basin 1
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Type II 24-hr

10-yr Rainfall=4.75"

Runoff Area=3.420 ac

Runoff Volume=31,047 cf

Runoff Depth=2.50"

Tc=5.0 min

CN=78

15.80 cfs
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Summary for Subcatchment 20S: Onsite Dist_Lawn Bypass

Runoff = 7.98 cfs @ 12.02 hrs,  Volume= 18,560 cf,  Depth= 2.17"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Rainfall=4.75"

Area (ac) CN Description

2.360 74 >75% Grass cover, Good, HSG C

2.360 100.00% Pervious Area

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

4.0 35 0.2500 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

5.7 60 0.3000 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

9.7 95 Total

Subcatchment 20S: Onsite Dist_Lawn Bypass
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Time  (hours)
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Type II 24-hr

10-yr Rainfall=4.75"

Runoff Area=2.360 ac

Runoff Volume=18,560 cf

Runoff Depth=2.17"

Flow Length=95'

Tc=9.7 min

CN=74

7.98 cfs
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Summary for Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff = 1.33 cfs @ 11.96 hrs,  Volume= 3,113 cf,  Depth= 4.51"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Rainfall=4.75"

Area (ac) CN Description

* 0.190 98

0.190 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-yr Rainfall=4.75"

Runoff Area=0.190 ac

Runoff Volume=3,113 cf

Runoff Depth=4.51"

Tc=5.0 min

CN=98

1.33 cfs
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Summary for Subcatchment 47S: Dist_Lawn

Runoff = 1.04 cfs @ 12.05 hrs,  Volume= 2,674 cf,  Depth= 2.17"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Rainfall=4.75"

Area (ac) CN Description

0.340 74 >75% Grass cover, Good, HSG C

0.340 100.00% Pervious Area

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

4.8 50 0.3300 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

7.7 50 0.1000 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

12.5 100 Total

Subcatchment 47S: Dist_Lawn

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-yr Rainfall=4.75"

Runoff Area=0.340 ac

Runoff Volume=2,674 cf

Runoff Depth=2.17"

Flow Length=100'

Tc=12.5 min

CN=74

1.04 cfs
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Summary for Subcatchment 54S: Dist_Impervious

Runoff = 1.46 cfs @ 11.96 hrs,  Volume= 3,441 cf,  Depth= 4.51"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Rainfall=4.75"

Area (ac) CN Description

0.210 98 Paved parking, HSG C

0.210 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 54S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-yr Rainfall=4.75"

Runoff Area=0.210 ac

Runoff Volume=3,441 cf

Runoff Depth=4.51"

Tc=5.0 min

CN=98

1.46 cfs
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Summary for Pond 3P: Basin 1_Above Ground

Inflow Area = 307,969 sf, 51.63% Impervious,  Inflow Depth = 3.54"    for  10-yr event
Inflow = 41.22 cfs @ 11.96 hrs,  Volume= 90,849 cf
Outflow = 18.10 cfs @ 12.05 hrs,  Volume= 88,877 cf,  Atten= 56%,  Lag= 5.5 min
Primary = 0.05 cfs @ 12.05 hrs,  Volume= 16,751 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd
Secondary = 18.05 cfs @ 12.05 hrs,  Volume= 72,126 cf
     Routed to Pond 15P : Basin 1_Underground
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 363.03' @ 12.05 hrs   Surf.Area= 19,354 sf   Storage= 46,563 cf

Plug-Flow detention time= 944.2 min calculated for 88,875 cf (98% of inflow)
Center-of-Mass det. time= 930.8 min ( 1,702.5 - 771.7 )

Volume Invert Avail.Storage Storage Description

#1 357.00' 67,002 cf Raingarden Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 1,962 0 0
357.99 1,962 1,942 1,942
358.00 3,925 29 1,972
359.00 3,925 3,925 5,897
360.00 3,925 3,925 9,822
360.99 3,925 3,886 13,708
361.00 13,086 85 13,793
362.00 16,104 14,595 28,388
363.00 19,270 17,687 46,075
364.00 22,584 20,927 67,002

Device Routing     Invert Outlet Devices

#1 Primary 358.00' 0.9" Vert. MRC Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 362.25' 12.0" W x 4.0" H Vert. Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 362.70' 24.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 361.05' 0.5' long OCS_Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#5 Tertiary 363.75' 90.0' long  + 5.0 '/' SideZ  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=0.05 cfs @ 12.05 hrs  HW=363.03'   (Free Discharge)
1=MRC Orifice/Grate  (Orifice Controls 0.05 cfs @ 10.75 fps)

Secondary OutFlow  Max=18.03 cfs @ 12.05 hrs  HW=363.03'   (Free Discharge)
2=Orifice  (Orifice Controls 1.25 cfs @ 3.74 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 14.51 cfs @ 1.86 fps)
4=OCS_Sharp-Crested Rectangular Weir  (Weir Controls 2.27 cfs @ 4.60 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=357.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Basin 1_Above Ground
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Inflow Area=307,969 sf

Peak Elev=363.03'

Storage=46,563 cf

41.22 cfs

18.10 cfs

0.05 cfs

18.05 cfs

0.00 cfs



Type II 24-hr  10-yr Rainfall=4.75"Trooper Ridge Stormwater Model_F- Pre and Post_CR
  Printed  3/25/2025Prepared by T&M Associates

Page 63HydroCAD® 10.20-5c  s/n 03204  © 2023 HydroCAD Software Solutions LLC

Summary for Pond 15P: Basin 1_Underground

Inflow = 18.05 cfs @ 12.05 hrs,  Volume= 72,126 cf
Outflow = 3.65 cfs @ 12.58 hrs,  Volume= 72,126 cf,  Atten= 80%,  Lag= 31.9 min
Primary = 3.65 cfs @ 12.58 hrs,  Volume= 72,126 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 353.35' @ 12.58 hrs   Surf.Area= 11,564 sf   Storage= 12,993 cf

Plug-Flow detention time= 52.0 min calculated for 72,124 cf (100% of inflow)
Center-of-Mass det. time= 52.1 min ( 1,028.7 - 976.6 )

Volume Invert Avail.Storage Storage Description

#1A 351.00' 17,650 cf 54.29'W x 213.00'L x 6.00'H Field A
69,387 cf Overall - 25,263 cf Embedded = 44,124 cf  x 40.0% Voids

#2A 352.00' 21,087 cf ADS N-12  48"  x 80  Inside #1
Inside= 47.7"W x 47.7"H => 12.40 sf x 20.00'L = 248.0 cf
Outside= 54.0"W x 54.0"H => 14.85 sf x 20.00'L = 297.0 cf
80 Chambers in 8 Rows
50.29' Header x 12.40 sf  x 2 = 1,247.3 cf Inside

#3 357.00' 108 cf ocs (Prismatic) Listed below (Recalc)

38,845 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 36 0 0
358.00 36 36 36
359.00 36 36 72
360.00 36 36 108

Device Routing     Invert Outlet Devices

#1 Primary 351.00' 24.0"  Round Culvert Outlet Pipe from OCS   
L= 230.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 351.00' / 346.50'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 351.00' 10.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 356.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=3.65 cfs @ 12.58 hrs  HW=353.35'   (Free Discharge)
1=Culvert Outlet Pipe from OCS  (Passes 3.65 cfs of 17.57 cfs potential flow)

2=Orifice  (Orifice Controls 3.65 cfs @ 6.69 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: Basin 1_Underground
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Peak Elev=353.35'

Storage=12,993 cf

18.05 cfs

3.65 cfs
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Summary for Link 12L: Post_DP-001 Trooper Rd

Inflow Area = 419,047 sf, 39.92% Impervious,  Inflow Depth = 3.17"    for  10-yr event
Inflow = 10.17 cfs @ 12.03 hrs,  Volume= 110,550 cf
Primary = 10.17 cfs @ 12.03 hrs,  Volume= 110,550 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 12L: Post_DP-001 Trooper Rd
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Inflow Area=419,047 sf

10.17 cfs10.17 cfs
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Summary for Link 55L: Post_DP-002 Germantown Pike

Inflow Area = 23,958 sf, 38.18% Impervious,  Inflow Depth = 3.06"    for  10-yr event
Inflow = 2.23 cfs @ 11.97 hrs,  Volume= 6,115 cf
Primary = 2.23 cfs @ 11.97 hrs,  Volume= 6,115 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 55L: Post_DP-002 Germantown Pike
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Inflow Area=23,958 sf
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Summary for Link 66L: POST TOTAL

Inflow Area = 443,005 sf, 39.82% Impervious,  Inflow Depth = 3.16"    for  10-yr event
Inflow = 12.04 cfs @ 12.03 hrs,  Volume= 116,665 cf
Primary = 12.04 cfs @ 12.03 hrs,  Volume= 116,665 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 66L: POST TOTAL
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Inflow Area=443,005 sf
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Summary for Subcatchment 1S: Dist_Impervious to Basin 1

Runoff = 30.76 cfs @ 11.96 hrs,  Volume= 72,768 cf,  Depth= 5.49"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=5.73"

Area (ac) CN Description

* 1.370 98 impervious - roadway, sidewalk
* 2.280 98 impervious - 40 total units

3.650 98 Weighted Average
3.650 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: Dist_Impervious to Basin 1
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Type II 24-hr

25-yr Rainfall=5.73"

Runoff Area=3.650 ac

Runoff Volume=72,768 cf

Runoff Depth=5.49"

Tc=5.0 min

CN=98

30.76 cfs
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Summary for Subcatchment 2S: Dist_Lawn to Basin 1

Runoff = 20.90 cfs @ 11.96 hrs,  Volume= 41,483 cf,  Depth= 3.34"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=5.73"

Area (ac) CN Description

1.400 74 >75% Grass cover, Good, HSG C
2.020 80 >75% Grass cover, Good, HSG D

3.420 78 Weighted Average
3.420 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: Dist_Lawn to Basin 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=5.73"

Runoff Area=3.420 ac

Runoff Volume=41,483 cf

Runoff Depth=3.34"

Tc=5.0 min

CN=78

20.90 cfs
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Summary for Subcatchment 20S: Onsite Dist_Lawn Bypass

Runoff = 10.88 cfs @ 12.02 hrs,  Volume= 25,351 cf,  Depth= 2.96"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=5.73"

Area (ac) CN Description

2.360 74 >75% Grass cover, Good, HSG C

2.360 100.00% Pervious Area

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

4.0 35 0.2500 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

5.7 60 0.3000 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

9.7 95 Total

Subcatchment 20S: Onsite Dist_Lawn Bypass

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=5.73"

Runoff Area=2.360 ac

Runoff Volume=25,351 cf

Runoff Depth=2.96"

Flow Length=95'

Tc=9.7 min

CN=74

10.88 cfs
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Summary for Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff = 1.60 cfs @ 11.96 hrs,  Volume= 3,788 cf,  Depth= 5.49"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=5.73"

Area (ac) CN Description

* 0.190 98

0.190 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=5.73"

Runoff Area=0.190 ac

Runoff Volume=3,788 cf

Runoff Depth=5.49"

Tc=5.0 min

CN=98

1.60 cfs
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Summary for Subcatchment 47S: Dist_Lawn

Runoff = 1.42 cfs @ 12.04 hrs,  Volume= 3,652 cf,  Depth= 2.96"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=5.73"

Area (ac) CN Description

0.340 74 >75% Grass cover, Good, HSG C

0.340 100.00% Pervious Area

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

4.8 50 0.3300 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

7.7 50 0.1000 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

12.5 100 Total

Subcatchment 47S: Dist_Lawn

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=5.73"

Runoff Area=0.340 ac

Runoff Volume=3,652 cf

Runoff Depth=2.96"

Flow Length=100'

Tc=12.5 min

CN=74

1.42 cfs
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Summary for Subcatchment 54S: Dist_Impervious

Runoff = 1.77 cfs @ 11.96 hrs,  Volume= 4,187 cf,  Depth= 5.49"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Rainfall=5.73"

Area (ac) CN Description

0.210 98 Paved parking, HSG C

0.210 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 54S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=5.73"

Runoff Area=0.210 ac

Runoff Volume=4,187 cf

Runoff Depth=5.49"

Tc=5.0 min

CN=98

1.77 cfs
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Summary for Pond 3P: Basin 1_Above Ground

Inflow Area = 307,969 sf, 51.63% Impervious,  Inflow Depth = 4.45"    for  25-yr event
Inflow = 51.63 cfs @ 11.96 hrs,  Volume= 114,252 cf
Outflow = 36.28 cfs @ 12.02 hrs,  Volume= 112,280 cf,  Atten= 30%,  Lag= 3.6 min
Primary = 0.05 cfs @ 12.02 hrs,  Volume= 16,984 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd
Secondary = 36.23 cfs @ 12.02 hrs,  Volume= 95,296 cf
     Routed to Pond 15P : Basin 1_Underground
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 363.25' @ 12.02 hrs   Surf.Area= 20,106 sf   Storage= 51,039 cf

Plug-Flow detention time= 772.3 min calculated for 112,277 cf (98% of inflow)
Center-of-Mass det. time= 761.5 min ( 1,530.0 - 768.5 )

Volume Invert Avail.Storage Storage Description

#1 357.00' 67,002 cf Raingarden Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 1,962 0 0
357.99 1,962 1,942 1,942
358.00 3,925 29 1,972
359.00 3,925 3,925 5,897
360.00 3,925 3,925 9,822
360.99 3,925 3,886 13,708
361.00 13,086 85 13,793
362.00 16,104 14,595 28,388
363.00 19,270 17,687 46,075
364.00 22,584 20,927 67,002

Device Routing     Invert Outlet Devices

#1 Primary 358.00' 0.9" Vert. MRC Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 362.25' 12.0" W x 4.0" H Vert. Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 362.70' 24.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 361.05' 0.5' long OCS_Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#5 Tertiary 363.75' 90.0' long  + 5.0 '/' SideZ  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=0.05 cfs @ 12.02 hrs  HW=363.25'   (Free Discharge)
1=MRC Orifice/Grate  (Orifice Controls 0.05 cfs @ 10.99 fps)

Secondary OutFlow  Max=36.13 cfs @ 12.02 hrs  HW=363.25'   (Free Discharge)
2=Orifice  (Orifice Controls 1.46 cfs @ 4.39 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 31.99 cfs @ 2.43 fps)
4=OCS_Sharp-Crested Rectangular Weir  (Weir Controls 2.67 cfs @ 4.85 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=357.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Basin 1_Above Ground

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
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Inflow Area=307,969 sf

Peak Elev=363.25'

Storage=51,039 cf

51.63 cfs

36.28 cfs

0.05 cfs

36.23 cfs

0.00 cfs



Type II 24-hr  25-yr Rainfall=5.73"Trooper Ridge Stormwater Model_F- Pre and Post_CR
  Printed  3/25/2025Prepared by T&M Associates

Page 76HydroCAD® 10.20-5c  s/n 03204  © 2023 HydroCAD Software Solutions LLC

Summary for Pond 15P: Basin 1_Underground

Inflow = 36.23 cfs @ 12.02 hrs,  Volume= 95,296 cf
Outflow = 4.86 cfs @ 12.53 hrs,  Volume= 95,296 cf,  Atten= 87%,  Lag= 31.0 min
Primary = 4.86 cfs @ 12.53 hrs,  Volume= 95,296 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 354.84' @ 12.53 hrs   Surf.Area= 11,564 sf   Storage= 25,554 cf

Plug-Flow detention time= 62.4 min calculated for 95,293 cf (100% of inflow)
Center-of-Mass det. time= 62.4 min ( 1,008.2 - 945.8 )

Volume Invert Avail.Storage Storage Description

#1A 351.00' 17,650 cf 54.29'W x 213.00'L x 6.00'H Field A
69,387 cf Overall - 25,263 cf Embedded = 44,124 cf  x 40.0% Voids

#2A 352.00' 21,087 cf ADS N-12  48"  x 80  Inside #1
Inside= 47.7"W x 47.7"H => 12.40 sf x 20.00'L = 248.0 cf
Outside= 54.0"W x 54.0"H => 14.85 sf x 20.00'L = 297.0 cf
80 Chambers in 8 Rows
50.29' Header x 12.40 sf  x 2 = 1,247.3 cf Inside

#3 357.00' 108 cf ocs (Prismatic) Listed below (Recalc)

38,845 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 36 0 0
358.00 36 36 36
359.00 36 36 72
360.00 36 36 108

Device Routing     Invert Outlet Devices

#1 Primary 351.00' 24.0"  Round Culvert Outlet Pipe from OCS   
L= 230.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 351.00' / 346.50'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 351.00' 10.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 356.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=4.86 cfs @ 12.53 hrs  HW=354.84'   (Free Discharge)
1=Culvert Outlet Pipe from OCS  (Passes 4.86 cfs of 25.51 cfs potential flow)

2=Orifice  (Orifice Controls 4.86 cfs @ 8.91 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: Basin 1_Underground

Inflow
Primary

Hydrograph

Time  (hours)
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Peak Elev=354.84'

Storage=25,554 cf
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Summary for Link 12L: Post_DP-001 Trooper Rd

Inflow Area = 419,047 sf, 39.92% Impervious,  Inflow Depth = 4.05"    for  25-yr event
Inflow = 15.31 cfs @ 12.02 hrs,  Volume= 141,418 cf
Primary = 15.31 cfs @ 12.02 hrs,  Volume= 141,418 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 12L: Post_DP-001 Trooper Rd
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Hydrograph
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Inflow Area=419,047 sf
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Summary for Link 55L: Post_DP-002 Germantown Pike

Inflow Area = 23,958 sf, 38.18% Impervious,  Inflow Depth = 3.93"    for  25-yr event
Inflow = 2.85 cfs @ 11.98 hrs,  Volume= 7,839 cf
Primary = 2.85 cfs @ 11.98 hrs,  Volume= 7,839 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 55L: Post_DP-002 Germantown Pike

Inflow
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Hydrograph
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380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

3

2

1

0

Inflow Area=23,958 sf

2.85 cfs2.85 cfs
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Summary for Link 66L: POST TOTAL

Inflow Area = 443,005 sf, 39.82% Impervious,  Inflow Depth = 4.04"    for  25-yr event
Inflow = 17.92 cfs @ 12.01 hrs,  Volume= 149,257 cf
Primary = 17.92 cfs @ 12.01 hrs,  Volume= 149,257 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 66L: POST TOTAL

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=443,005 sf
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Summary for Subcatchment 1S: Dist_Impervious to Basin 1

Runoff = 35.25 cfs @ 11.96 hrs,  Volume= 83,754 cf,  Depth= 6.32"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr Rainfall=6.56"

Area (ac) CN Description

* 1.370 98 impervious - roadway, sidewalk
* 2.280 98 impervious - 40 total units

3.650 98 Weighted Average
3.650 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: Dist_Impervious to Basin 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50-yr Rainfall=6.56"

Runoff Area=3.650 ac

Runoff Volume=83,754 cf

Runoff Depth=6.32"

Tc=5.0 min

CN=98

35.25 cfs
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Summary for Subcatchment 2S: Dist_Lawn to Basin 1

Runoff = 25.28 cfs @ 11.96 hrs,  Volume= 50,623 cf,  Depth= 4.08"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr Rainfall=6.56"

Area (ac) CN Description

1.400 74 >75% Grass cover, Good, HSG C
2.020 80 >75% Grass cover, Good, HSG D

3.420 78 Weighted Average
3.420 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: Dist_Lawn to Basin 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50-yr Rainfall=6.56"

Runoff Area=3.420 ac

Runoff Volume=50,623 cf

Runoff Depth=4.08"

Tc=5.0 min

CN=78

25.28 cfs
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Summary for Subcatchment 20S: Onsite Dist_Lawn Bypass

Runoff = 13.41 cfs @ 12.01 hrs,  Volume= 31,364 cf,  Depth= 3.66"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr Rainfall=6.56"

Area (ac) CN Description

2.360 74 >75% Grass cover, Good, HSG C

2.360 100.00% Pervious Area

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

4.0 35 0.2500 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

5.7 60 0.3000 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

9.7 95 Total

Subcatchment 20S: Onsite Dist_Lawn Bypass

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50-yr Rainfall=6.56"

Runoff Area=2.360 ac

Runoff Volume=31,364 cf

Runoff Depth=3.66"

Flow Length=95'

Tc=9.7 min

CN=74

13.41 cfs
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Summary for Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff = 1.83 cfs @ 11.96 hrs,  Volume= 4,360 cf,  Depth= 6.32"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr Rainfall=6.56"

Area (ac) CN Description

* 0.190 98

0.190 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50-yr Rainfall=6.56"

Runoff Area=0.190 ac

Runoff Volume=4,360 cf

Runoff Depth=6.32"

Tc=5.0 min

CN=98

1.83 cfs
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Summary for Subcatchment 47S: Dist_Lawn

Runoff = 1.75 cfs @ 12.04 hrs,  Volume= 4,519 cf,  Depth= 3.66"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr Rainfall=6.56"

Area (ac) CN Description

0.340 74 >75% Grass cover, Good, HSG C

0.340 100.00% Pervious Area

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

4.8 50 0.3300 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

7.7 50 0.1000 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

12.5 100 Total

Subcatchment 47S: Dist_Lawn

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50-yr Rainfall=6.56"

Runoff Area=0.340 ac

Runoff Volume=4,519 cf

Runoff Depth=3.66"

Flow Length=100'

Tc=12.5 min

CN=74

1.75 cfs
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Summary for Subcatchment 54S: Dist_Impervious

Runoff = 2.03 cfs @ 11.96 hrs,  Volume= 4,819 cf,  Depth= 6.32"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr Rainfall=6.56"

Area (ac) CN Description

0.210 98 Paved parking, HSG C

0.210 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 54S: Dist_Impervious

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50-yr Rainfall=6.56"

Runoff Area=0.210 ac

Runoff Volume=4,819 cf

Runoff Depth=6.32"

Tc=5.0 min

CN=98

2.03 cfs
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Summary for Pond 3P: Basin 1_Above Ground

Inflow Area = 307,969 sf, 51.63% Impervious,  Inflow Depth = 5.24"    for  50-yr event
Inflow = 60.51 cfs @ 11.96 hrs,  Volume= 134,377 cf
Outflow = 48.60 cfs @ 12.00 hrs,  Volume= 132,405 cf,  Atten= 20%,  Lag= 2.8 min
Primary = 0.05 cfs @ 12.00 hrs,  Volume= 17,157 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd
Secondary = 48.55 cfs @ 12.00 hrs,  Volume= 115,248 cf
     Routed to Pond 15P : Basin 1_Underground
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 363.38' @ 12.00 hrs   Surf.Area= 20,539 sf   Storage= 53,696 cf

Plug-Flow detention time= 671.6 min calculated for 132,402 cf (99% of inflow)
Center-of-Mass det. time= 662.5 min ( 1,428.6 - 766.1 )

Volume Invert Avail.Storage Storage Description

#1 357.00' 67,002 cf Raingarden Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 1,962 0 0
357.99 1,962 1,942 1,942
358.00 3,925 29 1,972
359.00 3,925 3,925 5,897
360.00 3,925 3,925 9,822
360.99 3,925 3,886 13,708
361.00 13,086 85 13,793
362.00 16,104 14,595 28,388
363.00 19,270 17,687 46,075
364.00 22,584 20,927 67,002

Device Routing     Invert Outlet Devices

#1 Primary 358.00' 0.9" Vert. MRC Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 362.25' 12.0" W x 4.0" H Vert. Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 362.70' 24.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 361.05' 0.5' long OCS_Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#5 Tertiary 363.75' 90.0' long  + 5.0 '/' SideZ  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=0.05 cfs @ 12.00 hrs  HW=363.38'   (Free Discharge)
1=MRC Orifice/Grate  (Orifice Controls 0.05 cfs @ 11.13 fps)

Secondary OutFlow  Max=48.43 cfs @ 12.00 hrs  HW=363.38'   (Free Discharge)
2=Orifice  (Orifice Controls 1.57 cfs @ 4.72 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 43.94 cfs @ 2.70 fps)
4=OCS_Sharp-Crested Rectangular Weir  (Weir Controls 2.91 cfs @ 4.99 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=357.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Basin 1_Above Ground
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Inflow Area=307,969 sf

Peak Elev=363.38'

Storage=53,696 cf

60.51 cfs

48.60 cfs

0.05 cfs

48.55 cfs

0.00 cfs
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Summary for Pond 15P: Basin 1_Underground

Inflow = 48.55 cfs @ 12.00 hrs,  Volume= 115,248 cf
Outflow = 7.93 cfs @ 12.36 hrs,  Volume= 115,248 cf,  Atten= 84%,  Lag= 21.2 min
Primary = 7.93 cfs @ 12.36 hrs,  Volume= 115,248 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 356.23' @ 12.36 hrs   Surf.Area= 11,564 sf   Storage= 35,425 cf

Plug-Flow detention time= 69.0 min calculated for 115,245 cf (100% of inflow)
Center-of-Mass det. time= 69.1 min ( 996.8 - 927.7 )

Volume Invert Avail.Storage Storage Description

#1A 351.00' 17,650 cf 54.29'W x 213.00'L x 6.00'H Field A
69,387 cf Overall - 25,263 cf Embedded = 44,124 cf  x 40.0% Voids

#2A 352.00' 21,087 cf ADS N-12  48"  x 80  Inside #1
Inside= 47.7"W x 47.7"H => 12.40 sf x 20.00'L = 248.0 cf
Outside= 54.0"W x 54.0"H => 14.85 sf x 20.00'L = 297.0 cf
80 Chambers in 8 Rows
50.29' Header x 12.40 sf  x 2 = 1,247.3 cf Inside

#3 357.00' 108 cf ocs (Prismatic) Listed below (Recalc)

38,845 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 36 0 0
358.00 36 36 36
359.00 36 36 72
360.00 36 36 108

Device Routing     Invert Outlet Devices

#1 Primary 351.00' 24.0"  Round Culvert Outlet Pipe from OCS   
L= 230.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 351.00' / 346.50'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 351.00' 10.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 356.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=7.92 cfs @ 12.36 hrs  HW=356.23'   (Free Discharge)
1=Culvert Outlet Pipe from OCS  (Passes 7.92 cfs of 31.11 cfs potential flow)

2=Orifice  (Orifice Controls 5.76 cfs @ 10.56 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 2.16 cfs @ 1.57 fps)
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Pond 15P: Basin 1_Underground
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Peak Elev=356.23'

Storage=35,425 cf

48.55 cfs

7.93 cfs
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Summary for Link 12L: Post_DP-001 Trooper Rd

Inflow Area = 419,047 sf, 39.92% Impervious,  Inflow Depth = 4.81"    for  50-yr event
Inflow = 18.92 cfs @ 12.01 hrs,  Volume= 168,129 cf
Primary = 18.92 cfs @ 12.01 hrs,  Volume= 168,129 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 12L: Post_DP-001 Trooper Rd
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Inflow Area=419,047 sf

18.92 cfs18.92 cfs
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Summary for Link 55L: Post_DP-002 Germantown Pike

Inflow Area = 23,958 sf, 38.18% Impervious,  Inflow Depth = 4.68"    for  50-yr event
Inflow = 3.38 cfs @ 11.98 hrs,  Volume= 9,337 cf
Primary = 3.38 cfs @ 11.98 hrs,  Volume= 9,337 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 55L: Post_DP-002 Germantown Pike
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Inflow Area=23,958 sf

3.38 cfs3.38 cfs



Type II 24-hr  50-yr Rainfall=6.56"Trooper Ridge Stormwater Model_F- Pre and Post_CR
  Printed  3/25/2025Prepared by T&M Associates

Page 93HydroCAD® 10.20-5c  s/n 03204  © 2023 HydroCAD Software Solutions LLC

Summary for Link 66L: POST TOTAL

Inflow Area = 443,005 sf, 39.82% Impervious,  Inflow Depth = 4.81"    for  50-yr event
Inflow = 22.09 cfs @ 12.01 hrs,  Volume= 177,467 cf
Primary = 22.09 cfs @ 12.01 hrs,  Volume= 177,467 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 66L: POST TOTAL
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Inflow Area=443,005 sf
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Summary for Subcatchment 1S: Dist_Impervious to Basin 1

Runoff = 40.06 cfs @ 11.96 hrs,  Volume= 95,536 cf,  Depth= 7.21"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

* 1.370 98 impervious - roadway, sidewalk
* 2.280 98 impervious - 40 total units

3.650 98 Weighted Average
3.650 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: Dist_Impervious to Basin 1
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Type II 24-hr

100-yr Rainfall=7.45"

Runoff Area=3.650 ac

Runoff Volume=95,536 cf

Runoff Depth=7.21"

Tc=5.0 min

CN=98

40.06 cfs
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Summary for Subcatchment 2S: Dist_Lawn to Basin 1

Runoff = 30.01 cfs @ 11.96 hrs,  Volume= 60,645 cf,  Depth= 4.88"
     Routed to Pond 3P : Basin 1_Above Ground

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

1.400 74 >75% Grass cover, Good, HSG C
2.020 80 >75% Grass cover, Good, HSG D

3.420 78 Weighted Average
3.420 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: Dist_Lawn to Basin 1
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Type II 24-hr

100-yr Rainfall=7.45"

Runoff Area=3.420 ac

Runoff Volume=60,645 cf

Runoff Depth=4.88"

Tc=5.0 min

CN=78

30.01 cfs
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Summary for Subcatchment 20S: Onsite Dist_Lawn Bypass

Runoff = 16.17 cfs @ 12.01 hrs,  Volume= 38,010 cf,  Depth= 4.44"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

2.360 74 >75% Grass cover, Good, HSG C

2.360 100.00% Pervious Area

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

4.0 35 0.2500 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

5.7 60 0.3000 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

9.7 95 Total

Subcatchment 20S: Onsite Dist_Lawn Bypass

Runoff

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200

F
lo

w
  

(c
fs

)

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr

100-yr Rainfall=7.45"

Runoff Area=2.360 ac

Runoff Volume=38,010 cf

Runoff Depth=4.44"

Flow Length=95'

Tc=9.7 min

CN=74

16.17 cfs
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Summary for Subcatchment 21S: Onsite Dist_Impervious Bypass

Runoff = 2.09 cfs @ 11.96 hrs,  Volume= 4,973 cf,  Depth= 7.21"
     Routed to Link 12L : Post_DP-001 Trooper Rd

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

* 0.190 98

0.190 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 21S: Onsite Dist_Impervious Bypass
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Time  (hours)
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Type II 24-hr

100-yr Rainfall=7.45"

Runoff Area=0.190 ac

Runoff Volume=4,973 cf

Runoff Depth=7.21"

Tc=5.0 min

CN=98

2.09 cfs
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Summary for Subcatchment 47S: Dist_Lawn

Runoff = 2.12 cfs @ 12.04 hrs,  Volume= 5,476 cf,  Depth= 4.44"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.340 74 >75% Grass cover, Good, HSG C

0.340 100.00% Pervious Area

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

4.8 50 0.3300 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

7.7 50 0.1000 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

12.5 100 Total

Subcatchment 47S: Dist_Lawn
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Type II 24-hr

100-yr Rainfall=7.45"

Runoff Area=0.340 ac

Runoff Volume=5,476 cf

Runoff Depth=4.44"

Flow Length=100'

Tc=12.5 min

CN=74

2.12 cfs
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Summary for Subcatchment 54S: Dist_Impervious

Runoff = 2.30 cfs @ 11.96 hrs,  Volume= 5,497 cf,  Depth= 7.21"
     Routed to Link 55L : Post_DP-002 Germantown Pike

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.210 98 Paved parking, HSG C

0.210 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 54S: Dist_Impervious
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Type II 24-hr

100-yr Rainfall=7.45"

Runoff Area=0.210 ac

Runoff Volume=5,497 cf

Runoff Depth=7.21"

Tc=5.0 min

CN=98

2.30 cfs
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Summary for Pond 3P: Basin 1_Above Ground

Inflow Area = 307,969 sf, 51.63% Impervious,  Inflow Depth = 6.09"    for  100-yr event
Inflow = 70.05 cfs @ 11.96 hrs,  Volume= 156,182 cf
Outflow = 59.60 cfs @ 12.00 hrs,  Volume= 154,210 cf,  Atten= 15%,  Lag= 2.4 min
Primary = 0.05 cfs @ 12.00 hrs,  Volume= 17,321 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd
Secondary = 59.55 cfs @ 12.00 hrs,  Volume= 136,888 cf
     Routed to Pond 15P : Basin 1_Underground
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 363.49' @ 12.00 hrs   Surf.Area= 20,894 sf   Storage= 55,914 cf

Plug-Flow detention time= 591.6 min calculated for 154,210 cf (99% of inflow)
Center-of-Mass det. time= 583.3 min ( 1,347.2 - 763.9 )

Volume Invert Avail.Storage Storage Description

#1 357.00' 67,002 cf Raingarden Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 1,962 0 0
357.99 1,962 1,942 1,942
358.00 3,925 29 1,972
359.00 3,925 3,925 5,897
360.00 3,925 3,925 9,822
360.99 3,925 3,886 13,708
361.00 13,086 85 13,793
362.00 16,104 14,595 28,388
363.00 19,270 17,687 46,075
364.00 22,584 20,927 67,002

Device Routing     Invert Outlet Devices

#1 Primary 358.00' 0.9" Vert. MRC Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 362.25' 12.0" W x 4.0" H Vert. Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 362.70' 24.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 361.05' 0.5' long OCS_Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#5 Tertiary 363.75' 90.0' long  + 5.0 '/' SideZ  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=0.05 cfs @ 12.00 hrs  HW=363.49'   (Free Discharge)
1=MRC Orifice/Grate  (Orifice Controls 0.05 cfs @ 11.24 fps)

Secondary OutFlow  Max=59.44 cfs @ 12.00 hrs  HW=363.49'   (Free Discharge)
2=Orifice  (Orifice Controls 1.66 cfs @ 4.98 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 54.66 cfs @ 2.90 fps)
4=OCS_Sharp-Crested Rectangular Weir  (Weir Controls 3.11 cfs @ 5.11 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=357.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Basin 1_Above Ground
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Inflow Area=307,969 sf

Peak Elev=363.49'

Storage=55,914 cf

70.05 cfs

59.60 cfs

0.05 cfs

59.55 cfs

0.00 cfs
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Summary for Pond 15P: Basin 1_Underground

Inflow = 59.55 cfs @ 12.00 hrs,  Volume= 136,888 cf
Outflow = 24.77 cfs @ 12.13 hrs,  Volume= 136,888 cf,  Atten= 58%,  Lag= 8.2 min
Primary = 24.77 cfs @ 12.13 hrs,  Volume= 136,888 cf
     Routed to Link 12L : Post_DP-001 Trooper Rd

Routing by Stor-Ind method, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Peak Elev= 356.99' @ 12.13 hrs   Surf.Area= 11,564 sf   Storage= 38,670 cf

Plug-Flow detention time= 63.1 min calculated for 136,885 cf (100% of inflow)
Center-of-Mass det. time= 63.1 min ( 976.0 - 912.8 )

Volume Invert Avail.Storage Storage Description

#1A 351.00' 17,650 cf 54.29'W x 213.00'L x 6.00'H Field A
69,387 cf Overall - 25,263 cf Embedded = 44,124 cf  x 40.0% Voids

#2A 352.00' 21,087 cf ADS N-12  48"  x 80  Inside #1
Inside= 47.7"W x 47.7"H => 12.40 sf x 20.00'L = 248.0 cf
Outside= 54.0"W x 54.0"H => 14.85 sf x 20.00'L = 297.0 cf
80 Chambers in 8 Rows
50.29' Header x 12.40 sf  x 2 = 1,247.3 cf Inside

#3 357.00' 108 cf ocs (Prismatic) Listed below (Recalc)

38,845 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

357.00 36 0 0
358.00 36 36 36
359.00 36 36 72
360.00 36 36 108

Device Routing     Invert Outlet Devices

#1 Primary 351.00' 24.0"  Round Culvert Outlet Pipe from OCS   
L= 230.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 351.00' / 346.50'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 351.00' 10.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 356.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=24.70 cfs @ 12.13 hrs  HW=356.98'   (Free Discharge)
1=Culvert Outlet Pipe from OCS  (Passes 24.70 cfs of 33.77 cfs potential flow)

2=Orifice  (Orifice Controls 6.20 cfs @ 11.36 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 18.51 cfs @ 3.24 fps)
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Pond 15P: Basin 1_Underground
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Summary for Link 12L: Post_DP-001 Trooper Rd

Inflow Area = 419,047 sf, 39.92% Impervious,  Inflow Depth = 5.65"    for  100-yr event
Inflow = 33.35 cfs @ 12.12 hrs,  Volume= 197,193 cf
Primary = 33.35 cfs @ 12.12 hrs,  Volume= 197,193 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 12L: Post_DP-001 Trooper Rd
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Primary

Hydrograph
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Summary for Link 55L: Post_DP-002 Germantown Pike

Inflow Area = 23,958 sf, 38.18% Impervious,  Inflow Depth = 5.50"    for  100-yr event
Inflow = 3.96 cfs @ 11.98 hrs,  Volume= 10,973 cf
Primary = 3.96 cfs @ 11.98 hrs,  Volume= 10,973 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 66L : POST TOTAL

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 55L: Post_DP-002 Germantown Pike

Inflow
Primary

Hydrograph

Time  (hours)
380360340320300280260240220200180160140120100806040200
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Inflow Area=23,958 sf
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Summary for Link 66L: POST TOTAL

Inflow Area = 443,005 sf, 39.82% Impervious,  Inflow Depth = 5.64"    for  100-yr event
Inflow = 35.40 cfs @ 12.12 hrs,  Volume= 208,165 cf
Primary = 35.40 cfs @ 12.12 hrs,  Volume= 208,165 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs

Link 66L: POST TOTAL

Inflow
Primary

Hydrograph

Time  (hours)
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WDEV0004 TROOPER RIDGE SUBDIVISION MRC Basin Media Storage Calculation 2/26/2025

Basin Elevation (ft) Surface Area (sq-ft)*

Bottm of IWS Zone (15% Void) 357.00 1,962

Top of IWS Zone (15% Void) 357.99 1,962

Bottom of Media (30% Void) 358.00 3,925

359.00 3,925

360.00 3,925

Top of Media (30% Void) 360.99 3,925

Basin Surface Bottom (100% Void) 361.00 13,086

*Surface area values input into HydroCAD model for stage-storage calculation

13,086 x 0.15 = 1,962

13,086 x 0.15 = 1,962
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WDEV0004 TROOPER RIDGE SUBDIVISION Worcester Township Recharge Volume Calcs
12/17/2024

Basin 1

S 0.14 inches

A 7.07 acres

I 51.6 %

Rv 0.51

Rev 0.04 acre-feet

1849 cf

Due to site limitations, the Managed Release Concept

(MRC) is utilized in lieu of infiltration. The total MRC volume

credit for the 2 year storm is 32,565 cf (see Appendix A

of the stormwater narrative)
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WDEV0004 TROOPER RIDGE SUBDIVISION Worcester Township Water Quality Calcs
12/17/2024

Basin 1

P 1.6 inches

A 7.07 acres

I 52 %

Rv 0.51

WQv 0.49 acre-feet

21132 cf

Due to site limitations, the Managed Release Concept

(MRC) is utilized in lieu of infiltration. The total MRC water 

quality  credit for the 2 year storm is 32,565 cf (see Appendix A

of the stormwater narrative)

Basin 1 1yr/24hr Storm Outflow
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WDEV0004 TROOPER RIDGE SUBDIVISION Emergency Spillway Calculations 3/25/2025

Basin 1

Spillway 1

Q100 Inflow = 70.05 cfs

Max. Basin WSEL = 363.49 ft

Spillway 1 Elev = 363.50 ft

Spilway Length = 20 ft

Spillway Flow Depth = 0.50 ft

C = 2.68

Spillway Capacity = 18.95 cfs Q=CLH
1.5

Top of Berm Elevation 365.00

Freeboard Provided = 1.00

Spillway 2

Q100 Inflow = 70.05 cfs

Max. Basin WSEL = 363.49 ft

Spillway 1 Elev = 363.75 ft

Spilway Length = 155 ft

Spillway Flow Depth = 0.25 ft

C = 2.68

Spillway Capacity = 51.93 cfs Q=CLH
1.5

Top of Berm Elevation 365.00

Freeboard Provided = 1.00

Total Spillway Capacity = 70.88 cfs



WDEV0004 TROOPER RIDGE SUBDIVISION Stormwater Depression 2/20/2025

Emergency Spillway Calculation

Q100 Inflow from Basin 1 Discharge = 24 cfs

Max Pipe Capacity for S2 to S1 Pipe (30" HDPE @ 1%) = 40 cfs

Total Spillway Capacity Required = 64 cfs

Spillway Elev = 352.00 ft

Spilway Length = 45 ft

Spillway Flow Depth = 0.67 ft

C = 2.68

Spillway Capacity = 66.14 cfs Q=CLH
1.5

Top of Wall Elevation 356.00

Freeboard Provided = 3.33
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Trooper Ridge 3/25/2025

Project #: WDEV00004

Inlet Drainage Area Breakdown Chart

Drainage 

Area  

Total Area    

(Acres)

Impervious           

(C= 0.95)            

(Acres)

Lawn                  

(C=0.35)       

(Acres)

Woods                  

(C=0.20)       

(Acres)

A13 0.225 0.148 0.077 0.000

A12 0.017 0.001 0.016 0.000

A11 0.002 0.002 0.000 0.000

A10 0.019 0.018 0.001 0.000

A9.2 0.188 0.000 0.188 0.000

A9.1 0.061 0.000 0.061 0.000

A8.1 0.235 0.217 0.019 0.000

A8 0.307 0.163 0.144 0.000

A6.7 0.184 0.000 0.184 0.000

A6.5 0.130 0.000 0.130 0.000

A6.4 0.051 0.047 0.004 0.000

A6.2 0.156 0.129 0.027 0.000

A6.1 0.219 0.182 0.037 0.000

A6 0.032 0.025 0.006 0.000

B10 0.046 0.046 0.000 0.000

B8.1 0.524 0.000 0.524 0.000

B8 0.184 0.155 0.030 0.000

B7 0.123 0.098 0.025 0.000

B6.1 0.180 0.067 0.113 0.000

B6 0.100 0.090 0.009 0.000

B5.7 0.062 0.033 0.030 0.000

B5.4 0.184 0.000 0.184 0.000

B5.3 0.096 0.083 0.013 0.000

B5.2 0.113 0.092 0.021 0.000

B5.1 0.024 0.024 0.000 0.000

B3.1 0.387 0.110 0.277 0.000

B3 0.134 0.110 0.024 0.000

B2 0.060 0.027 0.033 0.000

S9 2.238 0.212 1.947 0.079

S8 1.808 0.188 1.346 0.273

S7 0.922 0.090 0.548 0.284



Trooper Ridge 3/25/2025

Project #: WDEV00004

Inlet Drainage Area Breakdown Chart

Drainage 

Area  

Total Area    

(Acres)

Impervious           

(C= 0.95)            

(Acres)

Lawn                  

(C=0.35)       

(Acres)

Woods                  

(C=0.20)       

(Acres)

S6 1.065 0.127 0.586 0.352

S5 1.213 0.092 0.699 0.422

S4 0.676 0.089 0.274 0.313

S3.1 0.088 0.000 0.075 0.013

T12 1.836 0.023 0.831 0.982

T10 0.033 0.000 0.033 0.000

T9 2.467 0.073 1.064 1.330

T8 1.856 0.270 0.574 1.012

T7 0.231 0.043 0.188 0.000

T6 0.238 0.026 0.212 0.000

T5.2 0.051 0.023 0.028 0.000

T5.1 0.017 0.017 0.000 0.000

T4 0.541 0.145 0.396 0.000

T3 0.322 0.108 0.215 0.000

T2 0.262 0.101 0.161 0.000

T1.1 0.296 0.000 0.296 0.000

G8 0.108 0.103 0.005 0.000

G6 0.324 0.219 0.105 0.000

G4 0.222 0.155 0.067 0.000

G2 0.296 0.000 0.296 0.000

BLDG1 0.231 0.231 0.000 0.000

BLDG2 0.077 0.077 0.000 0.000

BLDG3 0.077 0.077 0.000 0.000

BLDG4 0.115 0.115 0.000 0.000

BLDG5 0.077 0.077 0.000 0.000

BLDG6 0.077 0.077 0.000 0.000

BLDG7 0.154 0.154 0.000 0.000

BLDG8 0.155 0.155 0.000 0.000

BLDG9 0.155 0.155 0.000 0.000

BLDG10 0.194 0.194 0.000 0.000



Trooper Ridge 3/25/2025

Project #: WDEV00004

Inlet Drainage Area Breakdown Chart

Drainage 

Area  

Total Area    

(Acres)

Impervious           

(C= 0.95)            

(Acres)

Lawn                  

(C=0.35)       

(Acres)

Woods                  

(C=0.20)       

(Acres)

BLDG11 0.078 0.078 0.000 0.000

BLDG12 0.116 0.116 0.000 0.000

BLDG13 0.233 0.233 0.000 0.000

TOTAL 22.893 5.707 12.124 5.062



Trooper Ridge 12/16/2024

Project #: WDEV00004

Inlet Drainage Area Breakdown Chart

Drainage 

Area  

Total Area    

(Acres)

Impervious           

(C= 0.95)            

(Acres)

Lawn                  

(C=0.35)       

(Acres)

Woods                  

(C=0.20)       

(Acres)

B2 0.004 0.004 0.000 0.000

S9 2.238 0.212 1.947 0.079

S8 1.808 0.188 1.346 0.273

S7 0.922 0.090 0.548 0.284

S6 1.065 0.127 0.586 0.352

S5 1.213 0.092 0.699 0.422

S4 0.676 0.089 0.274 0.313

S3.1 0.088 0.000 0.075 0.013

T12 1.836 0.023 0.831 0.982

T10 0.033 0.000 0.033 0.000

T9 2.467 0.073 1.064 1.330

T8 1.856 0.270 0.574 1.012

T7 0.231 0.043 0.188 0.000

T6 0.238 0.026 0.212 0.000

T5.2 0.051 0.023 0.028 0.000

T5.1 0.017 0.017 0.000 0.000

T4 0.541 0.145 0.396 0.000

T3 0.322 0.108 0.215 0.000

T2 0.262 0.101 0.161 0.000

T1.1 0.296 0.000 0.296 0.000

G8 0.108 0.103 0.005 0.000

G6 0.324 0.219 0.105 0.000

G4 0.222 0.155 0.067 0.000

G2 0.296 0.000 0.296 0.000

BLDG1 0.231 0.231 0.000 0.000

BLDG2 0.077 0.077 0.000 0.000

BLDG3 0.077 0.077 0.000 0.000

BLDG4 0.115 0.115 0.000 0.000

BLDG5 0.077 0.077 0.000 0.000

BLDG6 0.077 0.077 0.000 0.000
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Trooper Ridge 12/16/2024

Project #: WDEV00004

Inlet Drainage Area Breakdown Chart

Drainage 

Area  

Total Area    

(Acres)

Impervious           

(C= 0.95)            

(Acres)

Lawn                  

(C=0.35)       

(Acres)

Woods                  

(C=0.20)       

(Acres)

BLDG7 0.154 0.154 0.000 0.000

BLDG8 0.155 0.155 0.000 0.000

BLDG9 0.155 0.155 0.000 0.000

BLDG10 0.194 0.194 0.000 0.000

BLDG11 0.078 0.078 0.000 0.000

BLDG12 0.116 0.116 0.000 0.000

BLDG13 0.233 0.233 0.000 0.000

TOTAL 22.893 5.711 12.120 5.062
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Project Name:

Location:

Date:

Time Time

(hr) (min) 1-year 2-year 5-year 10-year 25-year 50-year 100-year

0.083 5 0.35 0.42 0.49 0.55 0.59 0.65 0.71

0.167 10 0.54 0.65 0.76 0.85 0.97 1.07 1.16

0.250 15 0.71 0.85 1.00 1.11 1.21 1.32 1.44

0.500 30 0.94 1.14 1.37 1.56 1.82 1.90 2.09

1 60 1.17 1.42 1.76 2.03 2.39 2.51 2.80

2 120 1.39 1.69 2.12 2.46 2.93 3.34 3.90

3 180 1.53 1.86 2.33 2.71 3.25 3.75 4.34

6 360 1.91 2.31 2.91 3.40 4.12 4.70 5.34

12 720 2.20 2.65 3.29 3.87 4.74 5.46 6.26

24 1440 2.64 3.16 3.91 4.57 5.60 6.53 7.63

Time Time

(hr) (min) 1-year 2-year 5-year 10-year 25-year 50-year 100-year

0.083 5 4.20 5.04 5.88 6.60 7.08 7.80 8.52

0.167 10 3.24 3.90 4.56 5.10 5.82 6.42 6.96

0.250 15 2.84 3.40 4.00 4.44 4.84 5.28 5.76

0.500 30 1.88 2.28 2.74 3.12 3.64 3.80 4.18

1 60 1.17 1.42 1.76 2.03 2.39 2.51 2.80

2 120 0.70 0.85 1.06 1.23 1.47 1.67 1.95

3 180 0.51 0.62 0.78 0.90 1.08 1.25 1.45

6 360 0.32 0.39 0.49 0.57 0.69 0.78 0.89

12 720 0.18 0.22 0.27 0.32 0.40 0.46 0.52

24 1440 0.11 0.13 0.16 0.19 0.23 0.27 0.32

WDEV00004 Trooper Ridge

12/16/2024

Storm Frequency (yrs)

Storm Frequency (yrs)

Rainfall Total (inches)

Rainfall Intensity (inches/hr)

Worcester Township, Montgomery County
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Type II 24-hr  100-yr Rainfall=7.45"Trooper Ridge_Swale TCs
  Printed  12/18/2024Prepared by T&M Associates

Page 1HydroCAD® 10.20-5c  s/n 03204  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: S9

Runoff = 9.24 cfs @ 12.23 hrs,  Volume= 37,892 cf,  Depth= 4.66"
     Routed to nonexistent node 68L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.210 98 Paved parking, HSG D
1.150 74 >75% Grass cover, Good, HSG C
0.520 80 >75% Grass cover, Good, HSG D
0.280 61 >75% Grass cover, Good, HSG B
0.080 77 Woods, Good, HSG D

2.240 76 Weighted Average
2.030 90.63% Pervious Area
0.210 9.38% Impervious Area

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

25.5 100 0.0200 0.07 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

3.7 950 0.0700 4.26 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

29.2 1,050 Total
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Type II 24-hr  100-yr Rainfall=7.45"Trooper Ridge_Swale TCs
  Printed  12/18/2024Prepared by T&M Associates

Page 2HydroCAD® 10.20-5c  s/n 03204  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: S8

Runoff = 9.57 cfs @ 12.09 hrs,  Volume= 28,422 cf,  Depth= 4.33"
     Routed to nonexistent node 68L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.190 98 Paved parking, HSG D
0.450 61 >75% Grass cover, Good, HSG B
0.900 74 >75% Grass cover, Good, HSG C
0.270 70 Woods, Good, HSG C

1.810 73 Weighted Average
1.620 89.50% Pervious Area
0.190 10.50% Impervious Area

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

15.5 100 0.0700 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

1.3 409 0.1000 5.09 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

16.8 509 Total
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Summary for Subcatchment 7S: S7

Runoff = 5.29 cfs @ 12.05 hrs,  Volume= 14,078 cf,  Depth= 4.22"
     Routed to nonexistent node 68L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.090 98 Paved parking, HSG D
0.350 74 >75% Grass cover, Good, HSG C
0.200 61 >75% Grass cover, Good, HSG B
0.280 70 Woods, Good, HSG C

0.920 72 Weighted Average
0.830 90.22% Pervious Area
0.090 9.78% Impervious Area

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

11.7 100 0.1400 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

1.7 437 0.0700 4.26 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.4 537 Total
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Type II 24-hr  100-yr Rainfall=7.45"Trooper Ridge_Swale TCs
  Printed  12/18/2024Prepared by T&M Associates

Page 4HydroCAD® 10.20-5c  s/n 03204  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 8S: S6

Runoff = 5.51 cfs @ 12.10 hrs,  Volume= 16,802 cf,  Depth= 4.33"
     Routed to nonexistent node 68L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.130 98 Paved parking, HSG D
0.400 74 >75% Grass cover, Good, HSG C
0.190 61 >75% Grass cover, Good, HSG B
0.350 70 Woods, Good, HSG C

1.070 73 Weighted Average
0.940 87.85% Pervious Area
0.130 12.15% Impervious Area

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

16.4 100 0.0600 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

1.3 437 0.1160 5.48 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

17.7 537 Total
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Summary for Subcatchment 9S: S5

Runoff = 6.67 cfs @ 12.07 hrs,  Volume= 19,001 cf,  Depth= 4.33"
     Routed to nonexistent node 68L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.090 98 Paved parking, HSG D
0.560 74 >75% Grass cover, Good, HSG C
0.140 61 >75% Grass cover, Good, HSG B
0.420 70 Woods, Good, HSG C

1.210 73 Weighted Average
1.120 92.56% Pervious Area
0.090 7.44% Impervious Area

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

14.0 100 0.0900 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

1.5 482 0.1090 5.32 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

15.5 582 Total
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Page 6HydroCAD® 10.20-5c  s/n 03204  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 10S: S4

Runoff = 3.69 cfs @ 12.09 hrs,  Volume= 11,062 cf,  Depth= 4.55"
     Routed to nonexistent node 68L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.090 98 Paved parking, HSG D
0.230 74 >75% Grass cover, Good, HSG C
0.040 61 >75% Grass cover, Good, HSG B
0.310 70 Woods, Good, HSG C

0.670 75 Weighted Average
0.580 86.57% Pervious Area
0.090 13.43% Impervious Area

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

15.5 100 0.0700 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

1.5 476 0.1150 5.46 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

17.0 576 Total
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Type II 24-hr  100-yr Rainfall=7.45"Trooper Ridge_Swale TCs
  Printed  12/18/2024Prepared by T&M Associates

Page 7HydroCAD® 10.20-5c  s/n 03204  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 11S: S3.1

Runoff = 0.54 cfs @ 12.06 hrs,  Volume= 1,450 cf,  Depth= 4.44"
     Routed to nonexistent node 68L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.080 74 >75% Grass cover, Good, HSG C
0.010 70 Woods, Good, HSG C

0.090 74 Weighted Average
0.090 100.00% Pervious Area

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

13.4 100 0.1000 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

0.3 100 0.1000 5.09 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.7 200 Total
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Type II 24-hr  100-yr Rainfall=7.45"Trooper Ridge_Swale TCs
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Summary for Subcatchment 13S: T12

Runoff = 8.54 cfs @ 12.18 hrs,  Volume= 31,126 cf,  Depth= 4.66"
     Routed to nonexistent node 68L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.030 98 Paved parking, HSG D
0.830 74 >75% Grass cover, Good, HSG C
0.980 77 Woods, Good, HSG D

1.840 76 Weighted Average
1.810 98.37% Pervious Area
0.030 1.63% Impervious Area

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

22.1 100 0.0800 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

2.0 638 0.1050 5.22 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

24.1 738 Total
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Summary for Subcatchment 14S: T10

Runoff = 0.24 cfs @ 11.96 hrs,  Volume= 483 cf,  Depth= 4.44"
     Routed to nonexistent node 68L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.030 74 >75% Grass cover, Good, HSG C

0.030 100.00% Pervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment 16S: T9

Runoff = 9.52 cfs @ 12.25 hrs,  Volume= 39,782 cf,  Depth= 4.44"
     Routed to nonexistent node 68L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.070 98 Paved parking, HSG D
1.070 74 >75% Grass cover, Good, HSG C
0.480 77 Woods, Good, HSG D
0.850 70 Woods, Good, HSG C

2.470 74 Weighted Average
2.400 97.17% Pervious Area
0.070 2.83% Impervious Area

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

25.5 100 0.0200 0.07 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 1.00"

4.4 1,229 0.0830 4.64 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

29.9 1,329 Total
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Summary for Subcatchment 17S: T8

Runoff = 8.66 cfs @ 12.16 hrs,  Volume= 30,544 cf,  Depth= 4.55"
     Routed to nonexistent node 68L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-384.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.45"

Area (ac) CN Description

0.270 98 Paved parking, HSG D
0.570 74 >75% Grass cover, Good, HSG C
1.010 70 Woods, Good, HSG C

1.850 75 Weighted Average
1.580 85.41% Pervious Area
0.270 14.59% Impervious Area

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

21.0 100 0.0900 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 1.00"

1.8 589 0.1100 5.34 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

22.8 689 Total
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Subbasin Summary

SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration

Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)

1 Sub-A10 0.02 0.9200 0.71 0.65 0.01 0.15 0  00:05:00

2 Sub-A11 0.00 0.9500 0.71 0.67 0.00 0.02 0  00:05:00

3 Sub-A12 0.02 0.4000 0.71 0.28 0.00 0.06 0  00:05:00

4 Sub-A13 0.23 0.7400 0.71 0.53 0.12 1.42 0  00:05:00

5 Sub-A6 0.03 0.8300 0.71 0.59 0.02 0.23 0  00:05:00

6 Sub-A6.1 0.22 0.8500 0.71 0.60 0.13 1.59 0  00:05:00

7 Sub-A6.2 0.16 0.8500 0.71 0.60 0.09 1.13 0  00:05:00

8 Sub-A6.4 0.05 0.9100 0.71 0.65 0.03 0.40 0  00:05:00

9 Sub-A6.5 0.13 0.3500 0.71 0.25 0.03 0.39 0  00:05:00

10 Sub-A6.7 0.18 0.3500 0.71 0.25 0.05 0.55 0  00:05:00

11 Sub-A8 0.31 0.6700 0.71 0.48 0.15 1.75 0  00:05:00

12 Sub-A8.1 0.24 0.9000 0.71 0.64 0.15 1.80 0  00:05:00

13 Sub-A9.1 0.06 0.3500 0.71 0.25 0.02 0.18 0  00:05:00

14 Sub-A9.2 0.19 0.3500 0.71 0.25 0.05 0.56 0  00:05:00

15 Sub-B10 0.05 0.9500 0.71 0.67 0.03 0.37 0  00:05:00

16 Sub-B2 0.06 0.6200 0.71 0.44 0.03 0.32 0  00:05:00

17 Sub-B3 0.13 0.8400 0.71 0.60 0.08 0.96 0  00:05:00

18 Sub-B3.1 0.39 0.5200 0.71 0.37 0.14 1.72 0  00:05:00

19 Sub-B5.1 0.02 0.9500 0.71 0.67 0.02 0.19 0  00:05:00

20 Sub-B5.2 0.11 0.8400 0.71 0.60 0.07 0.81 0  00:05:00

21 Sub-B5.3 0.10 0.8700 0.71 0.62 0.06 0.71 0  00:05:00

22 Sub-B5.4 0.18 0.3500 0.71 0.25 0.05 0.55 0  00:05:00

23 Sub-B5.7 0.06 0.6600 0.71 0.47 0.03 0.35 0  00:05:00

24 Sub-B6 0.10 0.8900 0.71 0.63 0.06 0.76 0  00:05:00

25 Sub-B6.1 0.18 0.5700 0.71 0.41 0.07 0.87 0  00:05:00

26 Sub-B7 0.12 0.8300 0.71 0.59 0.07 0.87 0  00:05:00

27 Sub-B8 0.18 0.8500 0.71 0.60 0.11 1.33 0  00:05:00

28 Sub-B8.1 0.52 0.3500 0.71 0.25 0.13 1.56 0  00:05:00

29 Sub-BLDG1 0.23 0.9500 0.71 0.67 0.16 1.87 0  00:05:00

30 Sub-BLDG10 0.19 0.9500 0.71 0.67 0.13 1.57 0  00:05:00

31 Sub-BLDG11 0.08 0.9500 0.71 0.67 0.05 0.63 0  00:05:00

32 Sub-BLDG12 0.12 0.9500 0.71 0.67 0.08 0.94 0  00:05:00

33 Sub-BLDG13 0.23 0.9500 0.71 0.67 0.16 1.89 0  00:05:00

34 Sub-BLDG2 0.08 0.9500 0.71 0.67 0.05 0.62 0  00:05:00

35 Sub-BLDG3 0.08 0.9500 0.71 0.67 0.05 0.62 0  00:05:00

36 Sub-BLDG4 0.12 0.9500 0.71 0.67 0.08 0.93 0  00:05:00

37 Sub-BLDG5 0.08 0.9500 0.71 0.67 0.05 0.62 0  00:05:00

38 Sub-BLDG6 0.08 0.9500 0.71 0.67 0.05 0.62 0  00:05:00

39 Sub-BLDG7 0.15 0.9500 0.71 0.67 0.10 1.25 0  00:05:00

40 Sub-BLDG8 0.16 0.9500 0.71 0.67 0.10 1.26 0  00:05:00

41 Sub-BLDG9 0.16 0.9500 0.71 0.67 0.10 1.26 0  00:05:00

42 Sub-G4 0.22 0.7700 0.71 0.55 0.12 1.46 0  00:05:00

43 Sub-G6 0.32 0.7600 0.71 0.54 0.17 2.10 0  00:05:00

44 Sub-G8 0.11 0.9200 0.71 0.65 0.07 0.85 0  00:05:00

45 Sub-S3.1 0.09 0.3300 1.36 0.45 0.04 0.17 0  00:13:42

46 Sub-S4 0.68 0.3600 1.54 0.55 0.37 1.32 0  00:17:00

47 Sub-S5 1.21 0.3400 1.47 0.50 0.60 2.34 0  00:15:30

48 Sub-S6 1.07 0.3700 1.57 0.58 0.62 2.10 0  00:17:42

49 Sub-S7 0.92 0.3600 1.33 0.48 0.44 1.99 0  00:13:24

50 Sub-S8 1.81 0.3900 1.53 0.60 1.08 3.85 0  00:16:48

51 Sub-S9 2.24 0.4000 2.06 0.82 1.84 3.79 0  00:29:12

52 Sub-T10 0.03 0.3500 0.71 0.25 0.01 0.10 0  00:05:00

53 Sub-T12 1.84 0.2800 1.86 0.52 0.96 2.38 0  00:24:06

54 Sub-T2 0.26 0.5800 0.71 0.41 0.11 1.30 0  00:05:00

55 Sub-T3 0.32 0.5500 0.71 0.39 0.13 1.51 0  00:05:00

56 Sub-T4 0.54 0.5100 0.71 0.36 0.20 2.35 0  00:05:00

57 Sub-T5.1 0.02 0.9500 0.71 0.67 0.01 0.14 0  00:05:00

58 Sub-T5.2 0.05 0.6200 0.71 0.44 0.02 0.27 0  00:05:00

59 Sub-T6 0.24 0.4100 0.71 0.29 0.07 0.83 0  00:05:00

60 Sub-T7 0.23 0.4600 0.71 0.33 0.08 0.91 0  00:05:00

61 Sub-T8 1.86 0.3600 1.81 0.65 1.21 3.17 0  00:22:48

62 Sub-T9 2.47 0.2900 2.08 0.60 1.49 3.00 0  00:29:54



Node Summary

SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded

Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence

(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 A1.1 Junction 361.10 365.00 361.40 363.80 0.00 22.06 364.27 0.00 0.73 0  00:00 0.00 0.00

2 A2 Junction 349.90 360.27 356.19 360.27 0.00 25.92 360.27 0.00 0.00 0  00:00 0.01 0.00

3 A7 Junction 367.35 374.73 367.35 374.73 0.00 7.33 368.36 0.00 6.36 0  00:00 0.00 0.00

4 A9 Junction 368.07 377.43 368.07 377.43 0.00 4.11 368.96 0.00 8.47 0  00:00 0.00 0.00

5 B5 Junction 373.05 376.30 373.05 376.30 0.00 10.44 375.56 0.00 0.74 0  00:00 0.00 0.00

6 G2 Junction 346.50 348.66 346.50 348.66 0.00 0.00 346.50 0.00 2.16 0  00:00 0.00 0.00

7 MH T5 Junction 354.75 358.00 354.75 358.00 0.00 7.75 355.84 0.00 2.16 0  00:00 0.00 0.00

8 OCS A3 Junction 351.00 362.70 351.00 361.52 0.00 29.55 362.70 0.00 0.00 0  00:00 0.01 0.00

9 S2 Junction 346.70 362.42 355.48 362.42 0.00 21.67 355.31 0.00 7.11 0  00:00 0.00 0.00

10 S3 Junction 367.58 374.83 367.58 374.83 0.00 12.94 368.22 0.00 6.61 0  00:00 0.00 0.00

11 T1.1 Junction 346.50 348.66 346.50 351.00 0.00 0.00 346.50 0.00 2.16 0  00:00 0.00 0.00

12 T11 Junction 376.50 380.01 376.50 380.01 0.00 2.38 376.79 0.00 3.22 0  00:00 0.00 0.00

13 A2-Outfall Outfall 346.50 26.56 351.00

14 Out-A1 Outfall 361.00 22.06 363.49

15 Out-B1 Outfall 361.00 17.45 363.49

16 Out-G2 TO EXISTING INLET Outfall 346.08 0.00 346.08

17 Out-G4 TO EXISTING INLET Outfall 348.15 1.45 348.55

18 Out-G6 TO EXISTING INLET Outfall 359.25 2.09 359.74

19 Out-G8 TO EXISTING INLET Outfall 370.34 0.84 370.65

20 Out-T1.1 TO EXISTING INLET Outfall 345.82 0.00 345.82

21 Out-T2 TO EXISTING INLET Outfall 346.07 7.78 346.96

22 S2-Outfall Outfall 346.50 41.89 351.00



Link Summary

SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Surcharged Condition

Node Elevation Elevation Ratio Total Depth

Ratio

(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

1 3 Pipe B8.1 B8 77.71 376.90 376.51 0.5000 18.000 0.0130 3.98 7.44 0.53 4.20 0.80 0.53 0.00 Calculated

2 A1.1 TO A1 Pipe A1.1 Out-A1 20.00 361.10 361.00 0.5000 24.000 0.0130 22.06 16.00 1.38 7.04 2.00 1.00 1440.00 SURCHARGED

3 A10 TO A9 Pipe A10 A9 66.63 368.50 368.17 0.5000 15.000 0.0130 1.58 4.57 0.34 2.35 0.68 0.54 0.00 Calculated

4 A11 TO A10 Pipe A11 A10 8.68 368.64 368.60 0.5000 15.000 0.0130 1.47 4.57 0.32 3.14 0.51 0.41 0.00 Calculated

5 A12 TO A11 Pipe A12 A11 20.02 368.84 368.74 0.5000 15.000 0.0130 1.46 4.57 0.32 3.18 0.50 0.40 0.00 Calculated

6 A13 TO A12 Pipe A13 A12 7.87 368.95 368.84 1.4000 15.000 0.0130 1.41 7.64 0.18 3.03 0.51 0.41 0.00 Calculated

7 A2 TO A2-Outfall Pipe A2 A2-Outfall 176.96 349.90 346.50 1.9200 24.000 0.0130 26.56 31.36 0.85 8.46 2.00 1.00 1440.00 SURCHARGED

8 A3 TO A2 Pipe OCS A3 A2 55.27 351.00 349.90 1.9900 24.000 0.0130 25.92 31.92 0.81 8.25 2.00 1.00 1440.00 SURCHARGED

9 A6 TO A1.1 Pipe A6 A1.1 67.20 366.54 362.30 6.3100 24.000 0.0130 13.23 56.82 0.23 7.87 1.06 0.53 0.00 Calculated

10 A6.1 TO A6 Pipe A6.1 A6 52.94 375.78 373.89 3.5700 15.000 0.0130 5.78 12.21 0.47 9.22 0.64 0.51 0.00 Calculated

11 A6.2 TO A6.1 Pipe A6.2 A6.1 57.33 377.41 376.03 2.4100 15.000 0.0130 4.34 10.02 0.43 7.47 0.60 0.48 0.00 Calculated

12 A6.4--A6.2 Pipe A6.4 A6.2 152.72 379.91 378.06 1.2100 15.000 0.0130 2.22 7.11 0.31 5.03 0.49 0.39 0.00 Calculated

13 A6.5 TO A6.4 Pipe A6.5 A6.4 98.81 381.15 380.16 1.0000 15.000 0.0130 1.89 6.46 0.29 4.47 0.47 0.38 0.00 Calculated

14 A6.7 TO A6.2 Pipe A6.7 A6.2 98.86 378.15 377.66 0.5000 15.000 0.0130 1.12 4.57 0.24 3.05 0.43 0.34 0.00 Calculated

15 A7 TO A6 Pipe A7 A6 112.00 367.35 366.79 0.5000 24.000 0.0130 7.34 16.00 0.46 4.81 0.98 0.49 0.00 Calculated

16 A8 TO A7 Pipe A8 A7 32.22 367.61 367.45 0.5000 24.000 0.0130 7.33 16.00 0.46 4.66 1.00 0.50 0.00 Calculated

17 A8.1 TO A8 Pipe A8.1 A8 33.96 370.83 368.95 5.5500 15.000 0.0130 1.79 15.21 0.12 7.94 0.30 0.24 0.00 Calculated

18 A9 TO A8 Pipe A9 A8 71.86 368.07 367.71 0.5000 18.000 0.0130 4.07 7.43 0.55 3.61 0.92 0.62 0.00 Calculated

19 A9.1 TO A9 Pipe A9.1 A9 49.06 372.75 368.42 8.8300 15.000 0.0130 2.57 19.19 0.13 8.92 0.42 0.34 0.00 Calculated

20 A9.2 TO A9.1 Pipe A9.2 A9.1 77.99 375.60 373.00 3.3300 15.000 0.0130 2.40 11.79 0.20 7.34 0.39 0.31 0.00 Calculated

21 B10 TO B6.1 Pipe B10 B6.1 41.62 378.50 374.94 8.5500 15.000 0.0130 0.37 18.89 0.02 5.03 0.51 0.41 0.00 Calculated

22 B2 TO B1 Pipe B2 Out-B1 65.86 361.33 361.00 0.5000 24.000 0.0130 17.45 16.00 1.09 5.58 2.00 1.00 1440.00 SURCHARGED

23 B3 TO B2 Pipe B3 B2 23.85 361.90 361.50 1.6800 24.000 0.0130 15.42 29.30 0.53 5.66 2.00 1.00 4.00 SURCHARGED

24 B3.1 TO B3 Pipe B3.1 B3 91.00 363.10 362.60 0.5500 18.000 0.0130 2.91 7.79 0.37 3.33 1.35 0.90 0.00 Calculated

25 B5.1 TO B5 Pipe B5.1 B5 52.88 378.52 373.35 9.7700 15.000 0.0130 3.38 20.19 0.17 4.26 0.80 0.64 0.00 Calculated

26 B5.2 TO B5.1 Pipe B5.2 B5.1 70.20 379.12 378.77 0.5000 15.000 0.0130 3.21 4.57 0.70 4.07 0.77 0.61 0.00 Calculated

27 B5.3 TO B5.2 Pipe B5.3 B5.2 31.54 381.00 380.00 3.1700 15.000 0.0130 0.70 11.50 0.06 5.01 0.21 0.17 0.00 Calculated

28 B5.4 TO B5.2 Pipe B5.4 B5.2 91.84 380.75 379.76 1.0800 15.000 0.0130 1.75 6.71 0.26 4.49 0.44 0.36 0.00 Calculated

29 B5.7 TO B5 Pipe B5.7 B5 27.77 373.32 373.18 0.5000 15.000 0.0130 10.45 4.57 2.29 10.21 0.97 0.78 0.00 > CAPACITY

30 B5.7-B3 Pipe B5.7 B3 106.81 373.05 362.91 9.4900 15.000 0.0130 11.96 20.17 0.59 11.69 0.97 0.78 0.00 Calculated

31 B6 TO B5 Pipe B6 B5 34.52 374.23 373.20 2.9800 18.000 0.0130 7.40 18.14 0.41 4.19 1.50 1.00 1.00 SURCHARGED

32 B6.1 TO B6 Pipe B6.1 B6 41.96 374.69 374.48 0.5000 15.000 0.0130 1.50 4.57 0.33 2.79 1.21 0.97 0.00 Calculated

33 B7 TO B6 Pipe B7 B6 106.24 375.55 374.79 0.7200 18.000 0.0130 5.98 8.88 0.67 5.10 1.00 0.67 0.00 Calculated

34 B8 TO B7 Pipe B8 B7 91.97 376.26 375.80 0.5000 18.000 0.0130 5.21 7.43 0.70 4.55 0.93 0.62 0.00 Calculated

35 G2 TO EXISTING_INLET Pipe G2 Out-G2 TO EXISTING INLET 74.10 346.50 346.08 0.5700 24.000 0.0130 0.00 17.03 0.00 0.00 0.00 0.00 0.00 Calculated

36 G4 TO EXISTING INLET Pipe G4 Out-G4 TO EXISTING INLET 9.85 348.25 348.15 1.0000 15.000 0.0130 1.45 6.46 0.22 3.89 0.43 0.34 0.00 Calculated

37 G6 TO EXISTING_INLET Pipe G6 Out-G6 TO EXISTING INLET 10.23 359.35 359.25 1.0000 15.000 0.0130 2.09 6.46 0.32 4.28 0.52 0.42 0.00 Calculated

38 G8 TO EXISTING_INLET Pipe G8 Out-G8 TO EXISTING INLET 10.46 370.39 370.34 0.5000 24.000 0.0130 0.84 16.00 0.05 2.53 0.32 0.16 0.00 Calculated

39 S2 TO S2-Outfall Pipe S2 S2-Outfall 20.91 346.70 346.50 0.9600 30.000 0.0130 41.89 40.12 1.04 8.53 2.50 1.00 1440.00 SURCHARGED

40 S3 TO S2 Pipe S3 S2 225.88 367.58 355.73 5.2400 30.000 0.0130 12.94 93.91 0.14 13.16 0.64 0.25 0.00 Calculated

41 S3.1 TO S3 Pipe S3.1 S3 16.36 374.00 368.00 36.6800 36.000 0.0130 0.17 403.94 0.00 5.99 0.13 0.04 0.00 Calculated

42 S4 TO S3 Pipe S4 S3 110.46 376.26 368.00 7.4800 30.000 0.0130 12.82 112.18 0.11 14.64 0.59 0.23 0.00 Calculated

43 S5 TO S4 Pipe S5 S4 56.60 379.20 376.51 4.7500 30.000 0.0130 11.52 89.39 0.13 11.69 0.64 0.25 0.00 Calculated

44 S6 TO S5 Pipe S6 S5 153.09 386.34 379.45 4.5000 30.000 0.0130 9.47 87.01 0.11 11.32 0.57 0.23 0.00 Calculated

45 S7 TO S6 Pipe S7 S6 152.27 391.22 386.84 2.8800 24.000 0.0130 7.42 38.38 0.19 9.21 0.61 0.30 0.00 Calculated

46 S8 TO S7 Pipe S8 S7 88.33 394.12 391.47 3.0000 24.000 0.0130 5.99 39.18 0.15 8.68 0.54 0.27 0.00 Calculated

47 S9 TO S8 Pipe S9 S8 183.02 399.86 394.37 3.0000 18.000 0.0130 3.77 18.19 0.21 7.99 0.47 0.31 0.00 Calculated

48 T1.1 TO EXISTING_INLET Pipe T1.1 Out-T1.1 TO EXISTING INLET 72.42 346.50 345.82 0.9400 24.000 0.0130 0.00 21.92 0.00 0.00 0.00 0.00 0.00 Calculated

49 T10 TO T9 Pipe T10 T9 100.05 372.21 365.72 6.4900 18.000 0.0130 2.37 26.76 0.09 9.19 0.31 0.20 0.00 Calculated

50 T11 TO T10 Pipe T11 T10 42.66 376.50 372.46 9.4700 18.000 0.0130 2.38 32.33 0.07 10.31 0.28 0.19 0.00 Calculated

51 T12 TO T11 Pipe T12 T11 17.45 378.50 376.75 10.0300 18.000 0.0130 2.38 33.27 0.07 10.04 0.29 0.19 0.00 Calculated

52 T2 TO EXIST_INLET Pipe T2 Out-T2 TO EXISTING INLET 72.23 346.97 346.07 1.2500 18.000 0.0130 7.78 11.73 0.66 6.71 0.94 0.62 0.00 Calculated

53 T3 TO T2 Pipe T3 T2 192.12 349.50 346.97 1.3200 18.000 0.0130 7.74 12.05 0.64 6.64 0.94 0.63 0.00 Calculated

54 T4 TO T3 Pipe T4 T3 209.60 353.25 349.75 1.6700 18.000 0.0130 7.73 13.57 0.57 7.74 0.83 0.55 0.00 Calculated

55 T5 TO T4 Pipe MH T5 T4 151.89 354.75 353.50 0.8200 18.000 0.0130 7.74 9.53 0.81 5.81 1.06 0.71 0.00 Calculated

56 T5.1 TO T5 Pipe T5.1 MH T5 43.15 356.89 355.00 4.3800 15.000 0.0130 0.39 13.52 0.03 3.96 0.42 0.34 0.00 Calculated

57 T5.2 TO T5.1 Pipe T5.2 T5.1 24.13 357.26 357.14 0.5000 15.000 0.0130 0.26 4.57 0.06 2.01 0.20 0.16 0.00 Calculated

58 T6 TO T5 Pipe T6 MH T5 66.19 356.37 355.00 2.0700 18.000 0.0130 7.75 15.10 0.51 7.71 0.84 0.56 0.00 Calculated

59 T7 TO T6 Pipe T7 T6 97.74 357.60 356.62 1.0000 18.000 0.0130 7.75 10.50 0.74 6.22 1.00 0.66 0.00 Calculated

60 T8 TO T7 Pipe T8 T7 166.53 363.64 357.85 3.4800 18.000 0.0130 7.76 19.59 0.40 9.28 0.72 0.48 0.00 Calculated

61 T9 TO T8 Pipe T9 T8 45.30 364.34 363.89 1.0000 18.000 0.0130 4.84 10.50 0.46 5.47 0.75 0.50 0.00 Calculated



Inlet Summary

SN Element Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Initial Ponded Peak Peak Flow Peak Flow Inlet Allowable Max Gutter Max Gutter

ID Manufacturer Part Location Inlets Invert Elevation Water Area Flow Intercepted Bypassing Efficiency Spread Spread Water Elev.

Number Elevation Elevation by Inlet during Peak during Peak during Peak

Inlet Flow Flow Flow

(ft) (ft) (ft) (ft²) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft)

1 A10 FHWA HEC-22 GENERIC N/A On Sag 1 368.50 372.40 368.50 0.00 0.15 N/A N/A N/A 7.00 1.59 372.54

2 A11 FHWA HEC-22 GENERIC N/A On Sag 1 368.64 371.59 368.64 0.00 0.02 N/A N/A N/A 7.00 1.14 371.72

3 A12 FHWA HEC-22 GENERIC N/A On Sag 1 368.84 371.10 368.84 0.00 0.06 N/A N/A N/A 7.00 1.32 371.23

4 A13 FHWA HEC-22 GENERIC N/A On Sag 1 368.95 372.00 368.58 0.00 1.42 N/A N/A N/A 7.00 7.18 372.25

5 A6 FHWA HEC-22 GENERIC N/A On Sag 1 366.54 376.89 366.54 0.00 0.23 N/A N/A N/A 7.00 1.79 377.03

6 A6.1 FHWA HEC-22 GENERIC N/A On Sag 1 375.78 379.03 375.78 0.00 1.58 N/A N/A N/A 7.00 7.82 379.29

7 A6.2 FHWA HEC-22 GENERIC N/A On Sag 1 377.41 381.06 377.41 0.00 1.13 N/A N/A N/A 7.00 6.01 381.28

8 A6.4 FHWA HEC-22 GENERIC N/A On Sag 1 379.91 384.11 379.91 0.00 0.40 N/A N/A N/A 7.00 2.14 384.26

9 A6.5 FHWA HEC-22 GENERIC N/A On Sag 1 381.15 383.65 381.15 0.00 1.94 N/A N/A N/A 7.00 9.11 383.94

10 A6.7 FHWA HEC-22 GENERIC N/A On Sag 1 378.15 380.65 378.15 0.00 1.17 N/A N/A N/A 7.00 6.19 380.88

11 A8 FHWA HEC-22 GENERIC N/A On Sag 1 367.61 373.81 367.61 0.00 1.75 N/A N/A N/A 7.00 8.43 374.08

12 A8.1 FHWA HEC-22 GENERIC N/A On Sag 1 370.83 373.58 370.83 0.00 1.80 N/A N/A N/A 7.00 8.61 373.86

13 A9.1 FHWA HEC-22 GENERIC N/A On Sag 1 372.75 376.86 372.75 0.00 0.18 N/A N/A N/A 7.00 1.68 377.00

14 A9.2 FHWA HEC-22 GENERIC N/A On Sag 1 375.60 377.92 375.60 0.00 2.43 N/A N/A N/A 7.00 10.76 378.24

15 B10 FHWA HEC-22 GENERIC N/A On Sag 1 378.50 381.13 378.50 0.00 0.37 N/A N/A N/A 7.00 2.09 381.28

16 B2 FHWA HEC-22 GENERIC N/A On Sag 1 361.33 365.65 361.33 0.00 0.32 N/A N/A N/A 7.00 1.98 365.79

17 B3 FHWA HEC-22 GENERIC N/A On Sag 1 361.90 365.66 362.66 0.00 0.96 N/A N/A N/A 7.00 5.28 365.87

18 B3.1 FHWA HEC-22 GENERIC N/A On Sag 1 363.10 365.80 363.37 0.00 2.97 N/A N/A N/A 7.00 12.45 366.15

19 B5.1 FHWA HEC-22 GENERIC N/A On Sag 1 378.52 381.52 378.52 0.00 0.19 N/A N/A N/A 7.00 1.71 381.66

20 B5.2 FHWA HEC-22 GENERIC N/A On Sag 1 379.12 383.71 379.12 0.00 0.81 N/A N/A N/A 7.00 2.84 383.87

21 B5.3 FHWA HEC-22 GENERIC N/A On Sag 1 381.00 384.00 381.00 0.00 0.71 N/A N/A N/A 7.00 2.69 384.16

22 B5.4 FHWA HEC-22 GENERIC N/A On Sag 1 380.75 383.50 380.75 0.00 1.79 N/A N/A N/A 7.00 8.59 383.78

23 B5.7 FHWA HEC-22 GENERIC N/A On Sag 1 373.32 376.32 373.32 0.00 1.92 N/A N/A N/A 7.00 9.03 376.60

24 B6 FHWA HEC-22 GENERIC N/A On Sag 1 374.23 377.79 374.23 0.00 0.76 N/A N/A N/A 7.00 2.76 377.95

25 B6.1 FHWA HEC-22 GENERIC N/A On Sag 1 374.69 377.42 374.69 0.00 0.87 N/A N/A N/A 7.00 2.93 377.58

26 B7 FHWA HEC-22 GENERIC N/A On Sag 1 375.55 379.34 375.55 0.00 0.87 N/A N/A N/A 7.00 2.93 379.51

27 B8 FHWA HEC-22 GENERIC N/A On Sag 1 376.26 380.61 376.26 0.00 1.33 N/A N/A N/A 7.00 6.84 380.85

28 B8.1 FHWA HEC-22 GENERIC N/A On Sag 1 376.90 379.15 376.90 0.00 4.06 N/A N/A N/A 7.00 15.61 379.57

29 G4 FHWA HEC-22 GENERIC N/A On Sag 1 348.25 352.69 348.25 0.00 1.45 N/A N/A N/A 7.00 7.33 352.94

30 G6 FHWA HEC-22 GENERIC N/A On Sag 1 359.35 363.00 359.35 0.00 2.10 N/A N/A N/A 7.00 9.65 363.30

31 G8 FHWA HEC-22 GENERIC N/A On Sag 1 370.39 374.00 370.39 0.00 0.85 N/A N/A N/A 7.00 2.89 374.16

32 S3.1 FHWA HEC-22 GENERIC N/A On Sag 1 374.00 377.09 374.00 0.00 0.17 N/A N/A N/A 7.00 1.66 377.23

33 S4 FHWA HEC-22 GENERIC N/A On Sag 1 376.26 380.85 376.26 0.00 1.32 N/A N/A N/A 7.00 6.81 381.10

34 S5 FHWA HEC-22 GENERIC N/A On Sag 1 379.20 385.89 379.20 0.00 2.34 N/A N/A N/A 7.00 10.47 386.21

35 S6 FHWA HEC-22 GENERIC N/A On Sag 1 386.34 391.95 386.34 0.00 2.10 N/A N/A N/A 7.00 9.67 392.25

36 S7 FHWA HEC-22 GENERIC N/A On Sag 1 391.22 395.95 391.22 0.00 1.99 N/A N/A N/A 7.00 9.28 396.24

37 S8 FHWA HEC-22 GENERIC N/A On Sag 1 394.12 398.92 394.12 0.00 3.85 N/A N/A N/A 7.00 15.03 399.33

38 S9 FHWA HEC-22 GENERIC N/A On Sag 1 399.86 404.97 399.86 0.00 3.79 N/A N/A N/A 7.00 14.85 405.37

39 T10 FHWA HEC-22 GENERIC N/A On Sag 1 372.21 375.96 372.21 0.00 0.10 N/A N/A N/A 7.00 1.45 376.10

40 T12 FHWA HEC-22 GENERIC N/A On Sag 1 378.50 382.05 378.50 0.00 2.38 N/A N/A N/A 7.00 10.59 382.37

41 T2 FHWA HEC-22 GENERIC N/A On Sag 1 346.97 351.44 346.97 0.00 1.29 N/A N/A N/A 7.00 6.69 351.68

42 T3 FHWA HEC-22 GENERIC N/A On Sag 1 349.50 354.28 349.50 0.00 1.51 N/A N/A N/A 7.00 7.53 354.53

43 T4 FHWA HEC-22 GENERIC N/A On Sag 1 353.25 356.92 353.25 0.00 2.35 N/A N/A N/A 7.00 10.50 357.24

44 T5.1 FHWA HEC-22 GENERIC N/A On Sag 1 356.89 360.14 356.89 0.00 0.14 N/A N/A N/A 7.00 1.56 360.28

45 T5.2 FHWA HEC-22 GENERIC N/A On Sag 1 357.26 360.64 357.26 0.00 0.27 N/A N/A N/A 7.00 1.88 360.78

46 T6 FHWA HEC-22 GENERIC N/A On Sag 1 356.37 359.98 356.37 0.00 0.83 N/A N/A N/A 7.00 2.87 360.14

47 T7 FHWA HEC-22 GENERIC N/A On Sag 1 357.60 362.12 357.60 0.00 0.90 N/A N/A N/A 7.00 2.98 362.28

48 T8 FHWA HEC-22 GENERIC N/A On Sag 1 363.64 366.97 363.64 0.00 3.17 N/A N/A N/A 7.00 13.07 367.34

49 T9 FHWA HEC-22 GENERIC N/A On Sag 1 364.34 370.00 364.34 0.00 2.99 N/A N/A N/A 7.00 12.54 370.36



Junction Input

SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe

Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)

1 A1.1 361.10 365.00 3.90 361.40 0.30 363.80 -1.20 0.00 0.00

2 A2 349.90 360.27 10.37 356.19 6.29 360.27 0.00 0.00 0.00

3 A7 367.35 374.73 7.38 367.35 0.00 374.73 0.00 0.00 0.00

4 A9 368.07 377.43 9.36 368.07 0.00 377.43 0.00 0.00 0.00

5 B5 373.05 376.30 3.25 373.05 0.00 376.30 0.00 0.00 0.00

6 G2 346.50 348.66 2.16 346.50 0.00 348.66 0.00 0.00 0.00

7 MH T5 354.75 358.00 3.25 354.75 0.00 358.00 0.00 0.00 0.00

8 OCS A3 351.00 362.70 11.70 351.00 0.00 361.52 -1.18 0.00 0.00

9 S2 346.70 362.42 15.72 355.48 8.78 362.42 0.00 0.00 0.00

10 S3 367.58 374.83 7.25 367.58 0.00 374.83 0.00 0.00 0.00

11 T1.1 346.50 348.66 2.16 346.50 0.00 351.00 2.34 0.00 0.00

12 T11 376.50 380.01 3.51 376.50 0.00 380.01 0.00 0.00 0.00



Junction Results

SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded

Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence

(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 A1.1 22.06 3.45 364.27 3.17 0.00 0.73 363.49 2.39 0  00:00 0  00:00 0.00 0.00

2 A2 25.92 0.00 360.27 10.37 0.00 0.00 353.55 3.65 0  00:00 0  00:00 0.01 0.00

3 A7 7.33 0.00 368.36 1.01 0.00 6.36 367.36 0.01 0  00:05 0  00:00 0.00 0.00

4 A9 4.11 0.00 368.96 0.89 0.00 8.47 368.08 0.01 0  00:05 0  00:00 0.00 0.00

5 B5 10.44 0.00 375.56 2.51 0.00 0.74 373.33 0.28 0  00:06 0  00:00 0.00 0.00

6 G2 0.00 0.00 346.50 0.00 0.00 2.16 346.50 0.00 0  00:00 0  00:00 0.00 0.00

7 MH T5 7.75 0.00 355.84 1.09 0.00 2.16 354.78 0.03 0  00:25 0  00:00 0.00 0.00

8 OCS A3 29.55 25.00 362.70 11.70 0.00 0.00 354.62 3.62 0  00:00 0  00:00 0.01 0.00

9 S2 21.67 0.00 355.31 8.61 0.00 7.11 351.00 4.30 0  00:00 0  00:00 0.00 0.00

10 S3 12.94 0.00 368.22 0.64 0.00 6.61 367.59 0.01 0  00:17 0  00:00 0.00 0.00

11 T1.1 0.00 0.00 346.50 0.00 0.00 2.16 346.50 0.00 0  00:00 0  00:00 0.00 0.00

12 T11 2.38 0.00 376.79 0.29 0.00 3.22 376.51 0.01 0  00:24 0  00:00 0.00 0.00



Pipe Input

SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels

Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)

1 3 77.71 376.90 0.00 376.51 0.25 0.39 0.5000 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

2 A1.1 TO A1 20.00 361.10 0.00 361.00 0.00 0.10 0.5000 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

3 A10 TO A9 66.63 368.50 0.00 368.17 0.10 0.33 0.5000 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

4 A11 TO A10 8.68 368.64 0.00 368.60 0.10 0.04 0.5000 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

5 A12 TO A11 20.02 368.84 0.00 368.74 0.10 0.10 0.5000 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

6 A13 TO A12 7.87 368.95 0.00 368.84 0.00 0.11 1.4000 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

7 A2 TO A2-Outfall 176.96 349.90 0.00 346.50 0.00 3.40 1.9200 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

8 A3 TO A2 55.27 351.00 0.00 349.90 0.00 1.10 1.9900 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

9 A6 TO A1.1 67.20 366.54 0.00 362.30 1.20 4.24 6.3100 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

10 A6.1 TO A6 52.94 375.78 0.00 373.89 7.35 1.89 3.5700 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

11 A6.2 TO A6.1 57.33 377.41 0.00 376.03 0.25 1.38 2.4100 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

12 A6.4--A6.2 152.72 379.91 0.00 378.06 0.65 1.85 1.2100 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

13 A6.5 TO A6.4 98.81 381.15 0.00 380.16 0.25 0.99 1.0000 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

14 A6.7 TO A6.2 98.86 378.15 0.00 377.66 0.25 0.49 0.5000 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

15 A7 TO A6 112.00 367.35 0.00 366.79 0.25 0.56 0.5000 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

16 A8 TO A7 32.22 367.61 0.00 367.45 0.10 0.16 0.5000 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

17 A8.1 TO A8 33.96 370.83 0.00 368.95 1.34 1.88 5.5500 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

18 A9 TO A8 71.86 368.07 0.00 367.71 0.10 0.36 0.5000 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

19 A9.1 TO A9 49.06 372.75 0.00 368.42 0.35 4.33 8.8300 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

20 A9.2 TO A9.1 77.99 375.60 0.00 373.00 0.25 2.60 3.3300 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

21 B10 TO B6.1 41.62 378.50 0.00 374.94 0.25 3.56 8.5500 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

22 B2 TO B1 65.86 361.33 0.00 361.00 0.00 0.33 0.5000 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

23 B3 TO B2 23.85 361.90 0.00 361.50 0.17 0.40 1.6800 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

24 B3.1 TO B3 91.00 363.10 0.00 362.60 0.70 0.50 0.5500 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

25 B5.1 TO B5 52.88 378.52 0.00 373.35 0.30 5.17 9.7700 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

26 B5.2 TO B5.1 70.20 379.12 0.00 378.77 0.25 0.35 0.5000 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

27 B5.3 TO B5.2 31.54 381.00 0.00 380.00 0.88 1.00 3.1700 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

28 B5.4 TO B5.2 91.84 380.75 0.00 379.76 0.64 0.99 1.0800 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

29 B5.7 TO B5 27.77 373.32 0.00 373.18 0.13 0.14 0.5000 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

30 B5.7-B3 106.81 373.05 -0.27 362.91 1.01 10.14 9.4900 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

31 B6 TO B5 34.52 374.23 0.00 373.20 0.15 1.03 2.9800 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

32 B6.1 TO B6 41.96 374.69 0.00 374.48 0.25 0.21 0.5000 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

33 B7 TO B6 106.24 375.55 0.00 374.79 0.56 0.76 0.7200 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

34 B8 TO B7 91.97 376.26 0.00 375.80 0.25 0.46 0.5000 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

35 G2 TO EXISTING_INLET 74.10 346.50 0.00 346.08 0.00 0.42 0.5700 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

36 G4 TO EXISTING INLET 9.85 348.25 0.00 348.15 0.00 0.10 1.0000 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

37 G6 TO EXISTING_INLET 10.23 359.35 0.00 359.25 0.00 0.10 1.0000 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

38 G8 TO EXISTING_INLET 10.46 370.39 0.00 370.34 0.00 0.05 0.5000 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

39 S2 TO S2-Outfall 20.91 346.70 0.00 346.50 0.00 0.20 0.9600 CIRCULAR 30.000 30.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

40 S3 TO S2 225.88 367.58 0.00 355.73 9.03 11.84 5.2400 CIRCULAR 30.000 30.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

41 S3.1 TO S3 16.36 374.00 0.00 368.00 0.42 6.00 36.6800 CIRCULAR 36.000 36.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

42 S4 TO S3 110.46 376.26 0.00 368.00 0.42 8.26 7.4800 CIRCULAR 30.000 30.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

43 S5 TO S4 56.60 379.20 0.00 376.51 0.25 2.69 4.7500 CIRCULAR 30.000 30.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

44 S6 TO S5 153.09 386.34 0.00 379.45 0.25 6.89 4.5000 CIRCULAR 30.000 30.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

45 S7 TO S6 152.27 391.22 0.00 386.84 0.50 4.38 2.8800 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

46 S8 TO S7 88.33 394.12 0.00 391.47 0.25 2.65 3.0000 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

47 S9 TO S8 183.02 399.86 0.00 394.37 0.25 5.49 3.0000 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

48 T1.1 TO EXISTING_INLET 72.42 346.50 0.00 345.82 0.00 0.68 0.9400 CIRCULAR 24.000 24.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

49 T10 TO T9 100.05 372.21 0.00 365.72 1.37 6.49 6.4900 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

50 T11 TO T10 42.66 376.50 0.00 372.46 0.25 4.04 9.4700 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

51 T12 TO T11 17.45 378.50 0.00 376.75 0.25 1.75 10.0300 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

52 T2 TO EXIST_INLET 72.23 346.97 0.00 346.07 0.00 0.90 1.2500 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

53 T3 TO T2 192.12 349.50 0.00 346.97 0.00 2.53 1.3200 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

54 T4 TO T3 209.60 353.25 0.00 349.75 0.25 3.50 1.6700 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

55 T5 TO T4 151.89 354.75 0.00 353.50 0.25 1.25 0.8200 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

56 T5.1 TO T5 43.15 356.89 0.00 355.00 0.25 1.89 4.3800 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

57 T5.2 TO T5.1 24.13 357.26 0.00 357.14 0.25 0.12 0.5000 CIRCULAR 15.000 15.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

58 T6 TO T5 66.19 356.37 0.00 355.00 0.25 1.37 2.0700 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

59 T7 TO T6 97.74 357.60 0.00 356.62 0.25 0.98 1.0000 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

60 T8 TO T7 166.53 363.64 0.00 357.85 0.25 5.79 3.4800 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1

61 T9 TO T8 45.30 364.34 0.00 363.89 0.25 0.45 1.0000 CIRCULAR 18.000 18.000 0.0130 0.2000 0.2000 0.0000 0.00 No 1



Pipe Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition

Occurrence Ratio Total Depth

Ratio

(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 3 3.98 0  00:05 7.44 0.53 4.20 0.31 0.80 0.53 0.00 Calculated

2 A1.1 TO A1 22.06 0  00:00 16.00 1.38 7.04 0.05 2.00 1.00 1440.00 SURCHARGED

3 A10 TO A9 1.58 0  00:05 4.57 0.34 2.35 0.47 0.68 0.54 0.00 Calculated

4 A11 TO A10 1.47 0  00:05 4.57 0.32 3.14 0.05 0.51 0.41 0.00 Calculated

5 A12 TO A11 1.46 0  00:05 4.57 0.32 3.18 0.10 0.50 0.40 0.00 Calculated

6 A13 TO A12 1.41 0  00:05 7.64 0.18 3.03 0.04 0.51 0.41 0.00 Calculated

7 A2 TO A2-Outfall 26.56 0  00:00 31.36 0.85 8.46 0.35 2.00 1.00 1440.00 SURCHARGED

8 A3 TO A2 25.92 0  00:00 31.92 0.81 8.25 0.11 2.00 1.00 1440.00 SURCHARGED

9 A6 TO A1.1 13.23 0  00:05 56.82 0.23 7.87 0.14 1.06 0.53 0.00 Calculated

10 A6.1 TO A6 5.78 0  00:05 12.21 0.47 9.22 0.10 0.64 0.51 0.00 Calculated

11 A6.2 TO A6.1 4.34 0  00:05 10.02 0.43 7.47 0.13 0.60 0.48 0.00 Calculated

12 A6.4--A6.2 2.22 0  00:05 7.11 0.31 5.03 0.51 0.49 0.39 0.00 Calculated

13 A6.5 TO A6.4 1.89 0  00:05 6.46 0.29 4.47 0.37 0.47 0.38 0.00 Calculated

14 A6.7 TO A6.2 1.12 0  00:05 4.57 0.24 3.05 0.54 0.43 0.34 0.00 Calculated

15 A7 TO A6 7.34 0  00:06 16.00 0.46 4.81 0.39 0.98 0.49 0.00 Calculated

16 A8 TO A7 7.33 0  00:05 16.00 0.46 4.66 0.12 1.00 0.50 0.00 Calculated

17 A8.1 TO A8 1.79 0  00:05 15.21 0.12 7.94 0.07 0.30 0.24 0.00 Calculated

18 A9 TO A8 4.07 0  00:05 7.43 0.55 3.61 0.33 0.92 0.62 0.00 Calculated

19 A9.1 TO A9 2.57 0  00:05 19.19 0.13 8.92 0.09 0.42 0.34 0.00 Calculated

20 A9.2 TO A9.1 2.40 0  00:05 11.79 0.20 7.34 0.18 0.39 0.31 0.00 Calculated

21 B10 TO B6.1 0.37 0  00:05 18.89 0.02 5.03 0.14 0.51 0.41 0.00 Calculated

22 B2 TO B1 17.45 0  00:00 16.00 1.09 5.58 0.20 2.00 1.00 1440.00 SURCHARGED

23 B3 TO B2 15.42 0  00:05 29.30 0.53 5.66 0.07 2.00 1.00 4.00 SURCHARGED

24 B3.1 TO B3 2.91 0  00:01 7.79 0.37 3.33 0.46 1.35 0.90 0.00 Calculated

25 B5.1 TO B5 3.38 0  00:05 20.19 0.17 4.26 0.21 0.80 0.64 0.00 Calculated

26 B5.2 TO B5.1 3.21 0  00:05 4.57 0.70 4.07 0.29 0.77 0.61 0.00 Calculated

27 B5.3 TO B5.2 0.70 0  00:05 11.50 0.06 5.01 0.10 0.21 0.17 0.00 Calculated

28 B5.4 TO B5.2 1.75 0  00:05 6.71 0.26 4.49 0.34 0.44 0.36 0.00 Calculated

29 B5.7 TO B5 10.45 0  00:06 4.57 2.29 10.21 0.05 0.97 0.78 0.00 > CAPACITY

30 B5.7-B3 11.96 0  00:06 20.17 0.59 11.69 0.15 0.97 0.78 0.00 Calculated

31 B6 TO B5 7.40 0  00:06 18.14 0.41 4.19 0.14 1.50 1.00 1.00 SURCHARGED

32 B6.1 TO B6 1.50 0  00:07 4.57 0.33 2.79 0.25 1.21 0.97 0.00 Calculated

33 B7 TO B6 5.98 0  00:05 8.88 0.67 5.10 0.35 1.00 0.67 0.00 Calculated

34 B8 TO B7 5.21 0  00:05 7.43 0.70 4.55 0.34 0.93 0.62 0.00 Calculated

35 G2 TO EXISTING_INLET 0.00 0  00:00 17.03 0.00 0.00 0.00 0.00 0.00 Calculated

36 G4 TO EXISTING INLET 1.45 0  00:05 6.46 0.22 3.89 0.04 0.43 0.34 0.00 Calculated

37 G6 TO EXISTING_INLET 2.09 0  00:05 6.46 0.32 4.28 0.04 0.52 0.42 0.00 Calculated

38 G8 TO EXISTING_INLET 0.84 0  00:05 16.00 0.05 2.53 0.07 0.32 0.16 0.00 Calculated

39 S2 TO S2-Outfall 41.89 0  00:00 40.12 1.04 8.53 0.04 2.50 1.00 1440.00 SURCHARGED

40 S3 TO S2 12.94 0  00:17 93.91 0.14 13.16 0.29 0.64 0.25 0.00 Calculated

41 S3.1 TO S3 0.17 0  00:13 403.94 0.00 5.99 0.05 0.13 0.04 0.00 Calculated

42 S4 TO S3 12.82 0  00:17 112.18 0.11 14.64 0.13 0.59 0.23 0.00 Calculated

43 S5 TO S4 11.52 0  00:17 89.39 0.13 11.69 0.08 0.64 0.25 0.00 Calculated

44 S6 TO S5 9.47 0  00:17 87.01 0.11 11.32 0.23 0.57 0.23 0.00 Calculated

45 S7 TO S6 7.42 0  00:17 38.38 0.19 9.21 0.28 0.61 0.30 0.00 Calculated

46 S8 TO S7 5.99 0  00:17 39.18 0.15 8.68 0.17 0.54 0.27 0.00 Calculated

47 S9 TO S8 3.77 0  00:29 18.19 0.21 7.99 0.38 0.47 0.31 0.00 Calculated

48 T1.1 TO EXISTING_INLET 0.00 0  00:00 21.92 0.00 0.00 0.00 0.00 0.00 Calculated

49 T10 TO T9 2.37 0  00:24 26.76 0.09 9.19 0.18 0.31 0.20 0.00 Calculated

50 T11 TO T10 2.38 0  00:24 32.33 0.07 10.31 0.07 0.28 0.19 0.00 Calculated

51 T12 TO T11 2.38 0  00:24 33.27 0.07 10.04 0.03 0.29 0.19 0.00 Calculated

52 T2 TO EXIST_INLET 7.78 0  00:06 11.73 0.66 6.71 0.18 0.94 0.62 0.00 Calculated

53 T3 TO T2 7.74 0  00:26 12.05 0.64 6.64 0.48 0.94 0.63 0.00 Calculated

54 T4 TO T3 7.73 0  00:25 13.57 0.57 7.74 0.45 0.83 0.55 0.00 Calculated

55 T5 TO T4 7.74 0  00:25 9.53 0.81 5.81 0.44 1.06 0.71 0.00 Calculated

56 T5.1 TO T5 0.39 0  00:05 13.52 0.03 3.96 0.18 0.42 0.34 0.00 Calculated

57 T5.2 TO T5.1 0.26 0  00:05 4.57 0.06 2.01 0.20 0.20 0.16 0.00 Calculated

58 T6 TO T5 7.75 0  00:25 15.10 0.51 7.71 0.14 0.84 0.56 0.00 Calculated

59 T7 TO T6 7.75 0  00:25 10.50 0.74 6.22 0.26 1.00 0.66 0.00 Calculated

60 T8 TO T7 7.76 0  00:24 19.59 0.40 9.28 0.30 0.72 0.48 0.00 Calculated

61 T9 TO T8 4.84 0  00:30 10.50 0.46 5.47 0.14 0.75 0.50 0.00 Calculated



Inlet Input

SN Element Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Inlet Initial Initial Ponded Grate

ID Manufacturer Part Location Inlets Invert Elevation Depth Water Water Area Clogging

Number Elevation Elevation Depth Factor

(ft) (ft) (ft) (ft) (ft) (ft²) (%)

1 A10 FHWA HEC-22 GENERIC N/A On Sag 1 368.50 372.40 3.90 368.50 0.00 0.00 0.00

2 A11 FHWA HEC-22 GENERIC N/A On Sag 1 368.64 371.59 2.95 368.64 0.00 0.00 0.00

3 A12 FHWA HEC-22 GENERIC N/A On Sag 1 368.84 371.10 2.26 368.84 0.00 0.00 0.00

4 A13 FHWA HEC-22 GENERIC N/A On Sag 1 368.95 372.00 3.05 368.58 -0.37 0.00 0.00

5 A6 FHWA HEC-22 GENERIC N/A On Sag 1 366.54 376.89 10.35 366.54 0.00 0.00 0.00

6 A6.1 FHWA HEC-22 GENERIC N/A On Sag 1 375.78 379.03 3.25 375.78 0.00 0.00 0.00

7 A6.2 FHWA HEC-22 GENERIC N/A On Sag 1 377.41 381.06 3.65 377.41 0.00 0.00 0.00

8 A6.4 FHWA HEC-22 GENERIC N/A On Sag 1 379.91 384.11 4.20 379.91 0.00 0.00 0.00

9 A6.5 FHWA HEC-22 GENERIC N/A On Sag 1 381.15 383.65 2.50 381.15 0.00 0.00 0.00

10 A6.7 FHWA HEC-22 GENERIC N/A On Sag 1 378.15 380.65 2.50 378.15 0.00 0.00 0.00

11 A8 FHWA HEC-22 GENERIC N/A On Sag 1 367.61 373.81 6.20 367.61 0.00 0.00 0.00

12 A8.1 FHWA HEC-22 GENERIC N/A On Sag 1 370.83 373.58 2.75 370.83 0.00 0.00 0.00

13 A9.1 FHWA HEC-22 GENERIC N/A On Sag 1 372.75 376.86 4.11 372.75 0.00 0.00 0.00

14 A9.2 FHWA HEC-22 GENERIC N/A On Sag 1 375.60 377.92 2.32 375.60 0.00 0.00 0.00

15 B10 FHWA HEC-22 GENERIC N/A On Sag 1 378.50 381.13 2.63 378.50 0.00 0.00 0.00

16 B2 FHWA HEC-22 GENERIC N/A On Sag 1 361.33 365.65 4.32 361.33 0.00 0.00 0.00

17 B3 FHWA HEC-22 GENERIC N/A On Sag 1 361.90 365.66 3.76 362.66 0.76 0.00 0.00

18 B3.1 FHWA HEC-22 GENERIC N/A On Sag 1 363.10 365.80 2.70 363.37 0.27 0.00 0.00

19 B5.1 FHWA HEC-22 GENERIC N/A On Sag 1 378.52 381.52 3.00 378.52 0.00 0.00 0.00

20 B5.2 FHWA HEC-22 GENERIC N/A On Sag 1 379.12 383.71 4.59 379.12 0.00 0.00 0.00

21 B5.3 FHWA HEC-22 GENERIC N/A On Sag 1 381.00 384.00 3.00 381.00 0.00 0.00 0.00

22 B5.4 FHWA HEC-22 GENERIC N/A On Sag 1 380.75 383.50 2.75 380.75 0.00 0.00 0.00

23 B5.7 FHWA HEC-22 GENERIC N/A On Sag 1 373.32 376.32 3.00 373.32 0.00 0.00 0.00

24 B6 FHWA HEC-22 GENERIC N/A On Sag 1 374.23 377.79 3.56 374.23 0.00 0.00 0.00

25 B6.1 FHWA HEC-22 GENERIC N/A On Sag 1 374.69 377.42 2.73 374.69 0.00 0.00 0.00

26 B7 FHWA HEC-22 GENERIC N/A On Sag 1 375.55 379.34 3.79 375.55 0.00 0.00 0.00

27 B8 FHWA HEC-22 GENERIC N/A On Sag 1 376.26 380.61 4.35 376.26 0.00 0.00 0.00

28 B8.1 FHWA HEC-22 GENERIC N/A On Sag 1 376.90 379.15 2.25 376.90 0.00 0.00 0.00

29 G4 FHWA HEC-22 GENERIC N/A On Sag 1 348.25 352.69 4.44 348.25 0.00 0.00 0.00

30 G6 FHWA HEC-22 GENERIC N/A On Sag 1 359.35 363.00 3.65 359.35 0.00 0.00 0.00

31 G8 FHWA HEC-22 GENERIC N/A On Sag 1 370.39 374.00 3.61 370.39 0.00 0.00 0.00

32 S3.1 FHWA HEC-22 GENERIC N/A On Sag 1 374.00 377.09 3.09 374.00 0.00 0.00 0.00

33 S4 FHWA HEC-22 GENERIC N/A On Sag 1 376.26 380.85 4.59 376.26 0.00 0.00 0.00

34 S5 FHWA HEC-22 GENERIC N/A On Sag 1 379.20 385.89 6.69 379.20 0.00 0.00 0.00

35 S6 FHWA HEC-22 GENERIC N/A On Sag 1 386.34 391.95 5.61 386.34 0.00 0.00 0.00

36 S7 FHWA HEC-22 GENERIC N/A On Sag 1 391.22 395.95 4.73 391.22 0.00 0.00 0.00

37 S8 FHWA HEC-22 GENERIC N/A On Sag 1 394.12 398.92 4.80 394.12 0.00 0.00 0.00

38 S9 FHWA HEC-22 GENERIC N/A On Sag 1 399.86 404.97 5.11 399.86 0.00 0.00 0.00

39 T10 FHWA HEC-22 GENERIC N/A On Sag 1 372.21 375.96 3.75 372.21 0.00 0.00 0.00

40 T12 FHWA HEC-22 GENERIC N/A On Sag 1 378.50 382.05 3.55 378.50 0.00 0.00 0.00

41 T2 FHWA HEC-22 GENERIC N/A On Sag 1 346.97 351.44 4.47 346.97 0.00 0.00 0.00

42 T3 FHWA HEC-22 GENERIC N/A On Sag 1 349.50 354.28 4.78 349.50 0.00 0.00 0.00

43 T4 FHWA HEC-22 GENERIC N/A On Sag 1 353.25 356.92 3.67 353.25 0.00 0.00 0.00

44 T5.1 FHWA HEC-22 GENERIC N/A On Sag 1 356.89 360.14 3.25 356.89 0.00 0.00 0.00

45 T5.2 FHWA HEC-22 GENERIC N/A On Sag 1 357.26 360.64 3.38 357.26 0.00 0.00 0.00

46 T6 FHWA HEC-22 GENERIC N/A On Sag 1 356.37 359.98 3.61 356.37 0.00 0.00 0.00

47 T7 FHWA HEC-22 GENERIC N/A On Sag 1 357.60 362.12 4.52 357.60 0.00 0.00 0.00

48 T8 FHWA HEC-22 GENERIC N/A On Sag 1 363.64 366.97 3.33 363.64 0.00 0.00 0.00

49 T9 FHWA HEC-22 GENERIC N/A On Sag 1 364.34 370.00 5.66 364.34 0.00 0.00 0.00



Inlet Results

SN Element Peak Peak Peak Flow Peak Flow Inlet Max Gutter Max Gutter Max Gutter Time of Total Total Time

ID Flow Lateral Intercepted Bypassing Efficiency Spread Water Elev. Water Depth Max Depth Flooded Flooded

Inflow by Inlet during Peak during Peak during Peak during Peak Occurrence Volume

Inlet Flow Flow Flow Flow

(cfs) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 A10 0.15 0.15 N/A N/A N/A 1.59 372.54 0.14 0 00:05 0.00 0.00

2 A11 0.02 0.02 N/A N/A N/A 1.14 371.72 0.13 0 00:05 0.00 0.00

3 A12 0.06 0.06 N/A N/A N/A 1.32 371.23 0.13 0 00:05 0.00 0.00

4 A13 1.42 1.42 N/A N/A N/A 7.18 372.25 0.25 0 00:05 0.00 0.00

5 A6 0.23 0.23 N/A N/A N/A 1.79 377.03 0.14 0 00:05 0.00 0.00

6 A6.1 1.58 1.58 N/A N/A N/A 7.82 379.29 0.26 0 00:05 0.00 0.00

7 A6.2 1.13 1.13 N/A N/A N/A 6.01 381.28 0.23 0 00:05 0.00 0.00

8 A6.4 0.40 0.40 N/A N/A N/A 2.14 384.26 0.15 0 00:05 0.00 0.00

9 A6.5 1.94 1.94 N/A N/A N/A 9.11 383.94 0.29 0 00:05 0.00 0.00

10 A6.7 1.17 1.17 N/A N/A N/A 6.19 380.88 0.23 0 00:05 0.00 0.00

11 A8 1.75 1.75 N/A N/A N/A 8.43 374.08 0.27 0 00:05 0.00 0.00

12 A8.1 1.80 1.80 N/A N/A N/A 8.61 373.86 0.28 0 00:05 0.00 0.00

13 A9.1 0.18 0.18 N/A N/A N/A 1.68 377.00 0.14 0 00:05 0.00 0.00

14 A9.2 2.43 2.43 N/A N/A N/A 10.76 378.24 0.32 0 00:05 0.00 0.00

15 B10 0.37 0.37 N/A N/A N/A 2.09 381.28 0.15 0 00:05 0.00 0.00

16 B2 0.32 0.32 N/A N/A N/A 1.98 365.79 0.14 0 00:00 0.00 0.00

17 B3 0.96 0.96 N/A N/A N/A 5.28 365.87 0.21 0 00:05 0.00 0.00

18 B3.1 2.97 2.97 N/A N/A N/A 12.45 366.15 0.35 0 00:05 0.00 0.00

19 B5.1 0.19 0.19 N/A N/A N/A 1.71 381.66 0.14 0 00:05 0.00 0.00

20 B5.2 0.81 0.81 N/A N/A N/A 2.84 383.87 0.16 0 00:05 0.00 0.00

21 B5.3 0.71 0.71 N/A N/A N/A 2.69 384.16 0.16 0 00:05 0.00 0.00

22 B5.4 1.79 1.79 N/A N/A N/A 8.59 383.78 0.28 0 00:05 0.00 0.00

23 B5.7 1.92 1.92 N/A N/A N/A 9.03 376.60 0.29 0 00:06 0.00 0.00

24 B6 0.76 0.76 N/A N/A N/A 2.76 377.95 0.16 0 00:06 0.00 0.00

25 B6.1 0.87 0.87 N/A N/A N/A 2.93 377.58 0.16 0 00:06 0.00 0.00

26 B7 0.87 0.87 N/A N/A N/A 2.93 379.51 0.16 0 00:05 0.00 0.00

27 B8 1.33 1.33 N/A N/A N/A 6.84 380.85 0.24 0 00:05 0.00 0.00

28 B8.1 4.06 4.06 N/A N/A N/A 15.61 379.57 0.42 0 00:05 0.00 0.00

29 G4 1.45 1.45 N/A N/A N/A 7.33 352.94 0.25 0 00:05 0.00 0.00

30 G6 2.10 2.10 N/A N/A N/A 9.65 363.30 0.30 0 00:05 0.00 0.00

31 G8 0.85 0.85 N/A N/A N/A 2.89 374.16 0.16 0 00:05 0.00 0.00

32 S3.1 0.17 0.17 N/A N/A N/A 1.66 377.23 0.14 0 00:13 0.00 0.00

33 S4 1.32 1.32 N/A N/A N/A 6.81 381.10 0.24 0 00:17 0.00 0.00

34 S5 2.34 2.34 N/A N/A N/A 10.47 386.21 0.31 0 00:17 0.00 0.00

35 S6 2.10 2.10 N/A N/A N/A 9.67 392.25 0.30 0 00:17 0.00 0.00

36 S7 1.99 1.99 N/A N/A N/A 9.28 396.24 0.29 0 00:17 0.00 0.00

37 S8 3.85 3.85 N/A N/A N/A 15.03 399.33 0.41 0 00:17 0.00 0.00

38 S9 3.79 3.79 N/A N/A N/A 14.85 405.37 0.40 0 00:29 0.00 0.00

39 T10 0.10 0.10 N/A N/A N/A 1.45 376.10 0.13 0 00:24 0.00 0.00

40 T12 2.38 2.38 N/A N/A N/A 10.59 382.37 0.32 0 00:24 0.00 0.00

41 T2 1.29 1.29 N/A N/A N/A 6.69 351.68 0.24 0 00:06 0.00 0.00

42 T3 1.51 1.51 N/A N/A N/A 7.53 354.53 0.26 0 00:26 0.00 0.00

43 T4 2.35 2.35 N/A N/A N/A 10.50 357.24 0.32 0 00:25 0.00 0.00

44 T5.1 0.14 0.14 N/A N/A N/A 1.56 360.28 0.14 0 00:05 0.00 0.00

45 T5.2 0.27 0.27 N/A N/A N/A 1.88 360.78 0.14 0 00:05 0.00 0.00

46 T6 0.83 0.83 N/A N/A N/A 2.87 360.14 0.16 0 00:25 0.00 0.00

47 T7 0.90 0.90 N/A N/A N/A 2.98 362.28 0.17 0 00:25 0.00 0.00

48 T8 3.17 3.17 N/A N/A N/A 13.07 367.34 0.37 0 00:24 0.00 0.00

49 T9 2.99 2.99 N/A N/A N/A 12.54 370.36 0.36 0 00:30 0.00 0.00



 

 

 

 

 

 

 

APPENDIX C 

COMPOST SOCK WORKSHEET 

RIPRAP APRON WORKSHEET 

SWALE WORKSHEETS 

100-YR SSA FLOWS TO SWALES 

SKIMMER SIZING 

GEOTECHNICAL REPORT 

NRCS SOILS REPORT 

CUT/FILL REPORT 
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STANDARD E&SC WORKSHEET #1

Compost Filter Socks

PROJECT NAME: Trooper Ridge

LOCATION: Worcester Township

PREPARED BY: T&M DATE: 1/23/2025

CHECKED BY: T&M DATE: 1/23/2025

SOCK NO.
DIAMETER 

(in.)
LOCATION SLOPE (%)

SLOPE LENGTH 

ABOVE BARRIER 

(ft.)

GP1 24 SEE ESC PLANS 8.0 415

GP2 24 8.0 400

GP3 24 8.0 375

GP4 18 8.0 350

GP5 18 8.0 325

GP6 18 8.0 300

GP7 18 8.0 275

GP8 18 8.0 250

GP9 18 8.0 250

GP10 18 8.0 250

SC1 12 33.0 25

SC2 12 33.0 25

SC3 18 8.0 50

SC4 18 8.0 50

SC5 18 8.0 50

TR1 32 8.0 450

TR2 32 8.0 450

TR3 32 8.0 450

TR4 32 8.0 450

TR5 32 8.0 450

TR6 32 8.0 450

TR7 32 8.0 420

TR8 24 8.0 320

TR9 24 8.0 300

TR10 24 8.0 280

TR11 18 8.0 255
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STANDARD E&S WORKSHEET # 20
Riprap Apron Outlet Protection

PROJECT NAME: Trooper Ridge

LOCATION: Worcester Township, Montgomery County PA

PREPARED BY: T&M 12/18/2024

CHECKED BY: T&M 12/18/2024

*:The anticipated velocity (V) should not exceed the maximum permissible shown in Table 6.6
for the proposed riprap protection.  Adjust for less than full pipe flow.  Use Manning’s
equation to calculate velocity for pipe slopes > 0.05 ft/ft.

NO.
PIPE DIA. 

Do (in.)

TAIL WATER 
COND. (Max or 

Min)

MAN. “n” 
FOR PIPE

PIPE 
SLOPE 
(FT/FT)

Q (CFS) V* (FPS)
RIPRAP 

SIZE
Rt
(in)

Al
(ft)

Aiw
(ft)

Atw
(ft)

A1 24 MAX 0.013 0.005 22.00 7.04 R-5 27 16 6 13
B1 24 MAX 0.013 0.005 17.44 5.60 R-5 27 8 6 10
S2 30 MAX 0.013 0.0096 41.89 8.53 R-5 27 12 8 13
A2 24 MAX 0.013 0.0053 26.56 8.46 R-5 27 8 6 10
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PREPARED BY: T&M            DATE: 12/18/24
CHECKED BY: T&M            DATE: 12/18/24
CHANNEL OR CHANNEL SECTION S3.1
TEMPORARY OR PERMANENT?                        (T OR P) P
DESIGN STORM                                      (2, 5, OR 10 YR) 100
ACRES                                                                  (AC)
MULTIPLIER                                         (1.6, 2.25, or 2.75)1 N/A
Qr (REQUIRED CAPACITY)                                    (CFS) 0.45
Q (CALCULATED AT FLOW DEPTH d)                    (CFS) 0.58
PROTECTIVE LINING2 R-5 Rip-Rap
n (MANNING’S COEFFICIENT)2 0.3114
Va (ALLOWABLE VELOCITY)                                (FPS) 11.00
V (CALCULATED AT FLOW DEPTH d)                   (FPS) 0.46
τa (MAX ALLOWABLE SHEAR STRESS)               (LB/FT2) N/A

τd (CALC’D SHEAR STRESS AT FLOW DEPTH d)  (LB/FT2) N/A
CHANNEL BOTTOM WIDTH                                     (FT) 5.00
CHANNEL SIDE SLOPES                                       (H:V) 3.00
D (TOTAL DEPTH)                                                   (FT) 1.00
CHANNEL TOP WIDTH @ D                                    (FT) 11.0
d (CALCULATED FLOW DEPTH)                              (FT) 0.22
CHANNEL TOP WIDTH @ FLOW DEPTH d               (FT) 6.32
BOTTOM WIDTH: FLOW DEPTH RATIO            (12:1 MAX) 6.35:1
d50 STONE SIZE                                                      (IN) 0
A (CROSS-SECTIONAL AREA)                           (SQ. FT.) 1.25
R (HYDRAULIC RADIUS) 0.195
S (BED SLOPE)3                                                 (FT/FT) 0.00
Sc (CRITICAL SLOPE)                                         (FT/FT) 246.31
.7Sc                                                                   (FT/FT) 172.42
1.3Sc                                                                 (FT/FT) 320.21
STABLE FLOW?                                                  (Y/N) Y
FREEBOARD BASED ON UNSTABLE FLOW         (FT)
FREEBOARD BASED ON STABLE FLOW             (FT) 0.06
MINIMUM REQUIRED FREEBOARD4                     (FT) 0.50

STANDARD E&S WORKSHEET # 11
Channel Design Data

PROJECT NAME: Trooper Ridge
LOCATION: Worcester Township, Montgomery County PA

1.  Use 1.6 for Temporary Channels; 2.25 for Temporary Channels in Special Protection (HQ or EV) Watersheds; 2.75 for
     Permanent Channels. For Rational Method, enter “N/A” and attach E&S Worksheets 9 and 10. For TR-55 enter “N/A”
     and attach appropriate Worksheets.
2.  Adjust “n” value for changes in channel liner and flow depth. For vegetated channels, provide data for manufactured
     linings without vegetation and with vegetation in separate columns.
3.  Slopes may not be averaged.
4.  Minimum Freeboard is 0.5 ft. or ¼ Total Channel Depth, whichever is greater.
5.  Permissible velocity lining design method is not acceptable for channels with a bed slope of 10% or greater. Shear
      stress lining design method is required for channels with a bed slope of 10% or greater. Shear stress lining design
      method may be used for any channel bed slope.

DESIGN METHOD FOR PROTECTIVE LINING5 

PERMISSIBLE VELOCITY (V) OR SHEAR STRESS (S) V
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PREPARED BY: T&M            DATE: 12/18/24
CHECKED BY: T&M            DATE: 12/18/24
CHANNEL OR CHANNEL SECTION S4
TEMPORARY OR PERMANENT?                        (T OR P) P
DESIGN STORM                                      (2, 5, OR 10 YR) 100
ACRES                                                                  (AC)
MULTIPLIER                                         (1.6, 2.25, or 2.75)1 N/A
Qr (REQUIRED CAPACITY)                                    (CFS) 1.32
Q (CALCULATED AT FLOW DEPTH d)                    (CFS) 1.51
PROTECTIVE LINING2 R-5 Rip-Rap
n (MANNING’S COEFFICIENT)2 0.1820
Va (ALLOWABLE VELOCITY)                                (FPS) 11.00
V (CALCULATED AT FLOW DEPTH d)                   (FPS) 0.96
τa (MAX ALLOWABLE SHEAR STRESS)               (LB/FT2) N/A

τd (CALC’D SHEAR STRESS AT FLOW DEPTH d)  (LB/FT2) N/A
CHANNEL BOTTOM WIDTH                                     (FT) 5.00
CHANNEL SIDE SLOPES                                       (H:V) 3.00
D (TOTAL DEPTH)                                                   (FT) 1.00
CHANNEL TOP WIDTH @ D                                    (FT) 11.0
d (CALCULATED FLOW DEPTH)                              (FT) 0.27
CHANNEL TOP WIDTH @ FLOW DEPTH d               (FT) 6.62
BOTTOM WIDTH: FLOW DEPTH RATIO            (12:1 MAX) 6.35:1
d50 STONE SIZE                                                      (IN) 0
A (CROSS-SECTIONAL AREA)                           (SQ. FT.) 1.57
R (HYDRAULIC RADIUS) 0.234
S (BED SLOPE)3                                                 (FT/FT) 0.00
Sc (CRITICAL SLOPE)                                         (FT/FT) 79.36
.7Sc                                                                   (FT/FT) 55.55
1.3Sc                                                                 (FT/FT) 103.16
STABLE FLOW?                                                  (Y/N) Y
FREEBOARD BASED ON UNSTABLE FLOW         (FT)
FREEBOARD BASED ON STABLE FLOW             (FT) 0.07
MINIMUM REQUIRED FREEBOARD4                     (FT) 0.50

STANDARD E&S WORKSHEET # 11
Channel Design Data

PROJECT NAME: Trooper Ridge
LOCATION: Worcester Township, Montgomery County PA

1.  Use 1.6 for Temporary Channels; 2.25 for Temporary Channels in Special Protection (HQ or EV) Watersheds; 2.75 for
     Permanent Channels. For Rational Method, enter “N/A” and attach E&S Worksheets 9 and 10. For TR-55 enter “N/A”
     and attach appropriate Worksheets.
2.  Adjust “n” value for changes in channel liner and flow depth. For vegetated channels, provide data for manufactured
     linings without vegetation and with vegetation in separate columns.
3.  Slopes may not be averaged.
4.  Minimum Freeboard is 0.5 ft. or ¼ Total Channel Depth, whichever is greater.
5.  Permissible velocity lining design method is not acceptable for channels with a bed slope of 10% or greater. Shear
      stress lining design method is required for channels with a bed slope of 10% or greater. Shear stress lining design
      method may be used for any channel bed slope.

DESIGN METHOD FOR PROTECTIVE LINING5 

PERMISSIBLE VELOCITY (V) OR SHEAR STRESS (S) V
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PREPARED BY: T&M            DATE: 12/18/24
CHECKED BY: T&M            DATE: 12/18/24
CHANNEL OR CHANNEL SECTION S5
TEMPORARY OR PERMANENT?                        (T OR P) P
DESIGN STORM                                      (2, 5, OR 10 YR) 100
ACRES                                                                  (AC)
MULTIPLIER                                         (1.6, 2.25, or 2.75)1 N/A
Qr (REQUIRED CAPACITY)                                    (CFS) 2.34
Q (CALCULATED AT FLOW DEPTH d)                    (CFS) 2.44
PROTECTIVE LINING2 R-5 Rip-Rap
n (MANNING’S COEFFICIENT)2 0.1185
Va (ALLOWABLE VELOCITY)                                (FPS) 11.00
V (CALCULATED AT FLOW DEPTH d)                   (FPS) 1.11
τa (MAX ALLOWABLE SHEAR STRESS)               (LB/FT2) N/A

τd (CALC’D SHEAR STRESS AT FLOW DEPTH d)  (LB/FT2) N/A
CHANNEL BOTTOM WIDTH                                     (FT) 5.00
CHANNEL SIDE SLOPES                                       (H:V) 3.00
D (TOTAL DEPTH)                                                   (FT) 1.00
CHANNEL TOP WIDTH @ D                                    (FT) 11.0
d (CALCULATED FLOW DEPTH)                              (FT) 0.36
CHANNEL TOP WIDTH @ FLOW DEPTH d               (FT) 7.16
BOTTOM WIDTH: FLOW DEPTH RATIO            (12:1 MAX) 6.35:1
d50 STONE SIZE                                                      (IN) 0
A (CROSS-SECTIONAL AREA)                           (SQ. FT.) 2.19
R (HYDRAULIC RADIUS) 0.301
S (BED SLOPE)3                                                 (FT/FT) 0.00
Sc (CRITICAL SLOPE)                                         (FT/FT) 31.04
.7Sc                                                                   (FT/FT) 21.73
1.3Sc                                                                 (FT/FT) 40.35
STABLE FLOW?                                                  (Y/N) Y
FREEBOARD BASED ON UNSTABLE FLOW         (FT)
FREEBOARD BASED ON STABLE FLOW             (FT) 0.09
MINIMUM REQUIRED FREEBOARD4                     (FT) 0.50

STANDARD E&S WORKSHEET # 11
Channel Design Data

PROJECT NAME: Trooper Ridge
LOCATION: Worcester Township, Montgomery County PA

1.  Use 1.6 for Temporary Channels; 2.25 for Temporary Channels in Special Protection (HQ or EV) Watersheds; 2.75 for
     Permanent Channels. For Rational Method, enter “N/A” and attach E&S Worksheets 9 and 10. For TR-55 enter “N/A”
     and attach appropriate Worksheets.
2.  Adjust “n” value for changes in channel liner and flow depth. For vegetated channels, provide data for manufactured
     linings without vegetation and with vegetation in separate columns.
3.  Slopes may not be averaged.
4.  Minimum Freeboard is 0.5 ft. or ¼ Total Channel Depth, whichever is greater.
5.  Permissible velocity lining design method is not acceptable for channels with a bed slope of 10% or greater. Shear
      stress lining design method is required for channels with a bed slope of 10% or greater. Shear stress lining design
      method may be used for any channel bed slope.

DESIGN METHOD FOR PROTECTIVE LINING5 

PERMISSIBLE VELOCITY (V) OR SHEAR STRESS (S) V
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PREPARED BY: T&M            DATE: 12/18/24
CHECKED BY: T&M            DATE: 12/18/24
CHANNEL OR CHANNEL SECTION S6
TEMPORARY OR PERMANENT?                        (T OR P) P
DESIGN STORM                                      (2, 5, OR 10 YR) 100
ACRES                                                                  (AC)
MULTIPLIER                                         (1.6, 2.25, or 2.75)1 N/A
Qr (REQUIRED CAPACITY)                                    (CFS) 2.10
Q (CALCULATED AT FLOW DEPTH d)                    (CFS) 2.15
PROTECTIVE LINING2 R-5 Rip-Rap
n (MANNING’S COEFFICIENT)2 0.1149
Va (ALLOWABLE VELOCITY)                                (FPS) 11.00
V (CALCULATED AT FLOW DEPTH d)                   (FPS) 0.95
τa (MAX ALLOWABLE SHEAR STRESS)               (LB/FT2) N/A

τd (CALC’D SHEAR STRESS AT FLOW DEPTH d)  (LB/FT2) N/A
CHANNEL BOTTOM WIDTH                                     (FT) 5.00
CHANNEL SIDE SLOPES                                       (H:V) 3.00
D (TOTAL DEPTH)                                                   (FT) 1.00
CHANNEL TOP WIDTH @ D                                    (FT) 11.0
d (CALCULATED FLOW DEPTH)                              (FT) 0.37
CHANNEL TOP WIDTH @ FLOW DEPTH d               (FT) 7.22
BOTTOM WIDTH: FLOW DEPTH RATIO            (12:1 MAX) 6.35:1
d50 STONE SIZE                                                      (IN) 0
A (CROSS-SECTIONAL AREA)                           (SQ. FT.) 2.26
R (HYDRAULIC RADIUS) 0.308
S (BED SLOPE)3                                                 (FT/FT) 0.00
Sc (CRITICAL SLOPE)                                         (FT/FT) 28.96
.7Sc                                                                   (FT/FT) 20.27
1.3Sc                                                                 (FT/FT) 37.64
STABLE FLOW?                                                  (Y/N) Y
FREEBOARD BASED ON UNSTABLE FLOW         (FT)
FREEBOARD BASED ON STABLE FLOW             (FT) 0.09
MINIMUM REQUIRED FREEBOARD4                     (FT) 0.50

STANDARD E&S WORKSHEET # 11
Channel Design Data

PROJECT NAME: Trooper Ridge
LOCATION: Worcester Township, Montgomery County PA

1.  Use 1.6 for Temporary Channels; 2.25 for Temporary Channels in Special Protection (HQ or EV) Watersheds; 2.75 for
     Permanent Channels. For Rational Method, enter “N/A” and attach E&S Worksheets 9 and 10. For TR-55 enter “N/A”
     and attach appropriate Worksheets.
2.  Adjust “n” value for changes in channel liner and flow depth. For vegetated channels, provide data for manufactured
     linings without vegetation and with vegetation in separate columns.
3.  Slopes may not be averaged.
4.  Minimum Freeboard is 0.5 ft. or ¼ Total Channel Depth, whichever is greater.
5.  Permissible velocity lining design method is not acceptable for channels with a bed slope of 10% or greater. Shear
      stress lining design method is required for channels with a bed slope of 10% or greater. Shear stress lining design
      method may be used for any channel bed slope.

DESIGN METHOD FOR PROTECTIVE LINING5 

PERMISSIBLE VELOCITY (V) OR SHEAR STRESS (S) V
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PREPARED BY: T&M            DATE: 12/18/24
CHECKED BY: T&M            DATE: 12/18/24
CHANNEL OR CHANNEL SECTION S7
TEMPORARY OR PERMANENT?                        (T OR P) P
DESIGN STORM                                      (2, 5, OR 10 YR) 100
ACRES                                                                  (AC)
MULTIPLIER                                         (1.6, 2.25, or 2.75)1 N/A
Qr (REQUIRED CAPACITY)                                    (CFS) 1.99
Q (CALCULATED AT FLOW DEPTH d)                    (CFS) 2.09
PROTECTIVE LINING2 R-5 Rip-Rap
n (MANNING’S COEFFICIENT)2 0.1225
Va (ALLOWABLE VELOCITY)                                (FPS) 11.00
V (CALCULATED AT FLOW DEPTH d)                   (FPS) 0.99
τa (MAX ALLOWABLE SHEAR STRESS)               (LB/FT2) N/A

τd (CALC’D SHEAR STRESS AT FLOW DEPTH d)  (LB/FT2) N/A
CHANNEL BOTTOM WIDTH                                     (FT) 5.00
CHANNEL SIDE SLOPES                                       (H:V) 3.00
D (TOTAL DEPTH)                                                   (FT) 1.00
CHANNEL TOP WIDTH @ D                                    (FT) 11.0
d (CALCULATED FLOW DEPTH)                              (FT) 0.35
CHANNEL TOP WIDTH @ FLOW DEPTH d               (FT) 7.1
BOTTOM WIDTH: FLOW DEPTH RATIO            (12:1 MAX) 6.35:1
d50 STONE SIZE                                                      (IN) 0
A (CROSS-SECTIONAL AREA)                           (SQ. FT.) 2.12
R (HYDRAULIC RADIUS) 0.294
S (BED SLOPE)3                                                 (FT/FT) 0.00
Sc (CRITICAL SLOPE)                                         (FT/FT) 33.42
.7Sc                                                                   (FT/FT) 23.40
1.3Sc                                                                 (FT/FT) 43.45
STABLE FLOW?                                                  (Y/N) Y
FREEBOARD BASED ON UNSTABLE FLOW         (FT)
FREEBOARD BASED ON STABLE FLOW             (FT) 0.09
MINIMUM REQUIRED FREEBOARD4                     (FT) 0.50

STANDARD E&S WORKSHEET # 11
Channel Design Data

PROJECT NAME: Trooper Ridge
LOCATION: Worcester Township, Montgomery County PA

1.  Use 1.6 for Temporary Channels; 2.25 for Temporary Channels in Special Protection (HQ or EV) Watersheds; 2.75 for
     Permanent Channels. For Rational Method, enter “N/A” and attach E&S Worksheets 9 and 10. For TR-55 enter “N/A”
     and attach appropriate Worksheets.
2.  Adjust “n” value for changes in channel liner and flow depth. For vegetated channels, provide data for manufactured
     linings without vegetation and with vegetation in separate columns.
3.  Slopes may not be averaged.
4.  Minimum Freeboard is 0.5 ft. or ¼ Total Channel Depth, whichever is greater.
5.  Permissible velocity lining design method is not acceptable for channels with a bed slope of 10% or greater. Shear
      stress lining design method is required for channels with a bed slope of 10% or greater. Shear stress lining design
      method may be used for any channel bed slope.

DESIGN METHOD FOR PROTECTIVE LINING5 

PERMISSIBLE VELOCITY (V) OR SHEAR STRESS (S) V
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PREPARED BY: T&M            DATE: 12/18/24
CHECKED BY: T&M            DATE: 12/18/24
CHANNEL OR CHANNEL SECTION S8
TEMPORARY OR PERMANENT?                        (T OR P) P
DESIGN STORM                                      (2, 5, OR 10 YR) 100
ACRES                                                                  (AC)
MULTIPLIER                                         (1.6, 2.25, or 2.75)1 N/A
Qr (REQUIRED CAPACITY)                                    (CFS) 3.85
Q (CALCULATED AT FLOW DEPTH d)                    (CFS) 4.00
PROTECTIVE LINING2 R-5 Rip-Rap
n (MANNING’S COEFFICIENT)2 0.1011
Va (ALLOWABLE VELOCITY)                                (FPS) 11.00
V (CALCULATED AT FLOW DEPTH d)                   (FPS) 1.52
τa (MAX ALLOWABLE SHEAR STRESS)               (LB/FT2) N/A

τd (CALC’D SHEAR STRESS AT FLOW DEPTH d)  (LB/FT2) N/A
CHANNEL BOTTOM WIDTH                                     (FT) 5.00
CHANNEL SIDE SLOPES                                       (H:V) 3.00
D (TOTAL DEPTH)                                                   (FT) 1.00
CHANNEL TOP WIDTH @ D                                    (FT) 11.0
d (CALCULATED FLOW DEPTH)                              (FT) 0.42
CHANNEL TOP WIDTH @ FLOW DEPTH d               (FT) 7.52
BOTTOM WIDTH: FLOW DEPTH RATIO            (12:1 MAX) 6.35:1
d50 STONE SIZE                                                      (IN) 0
A (CROSS-SECTIONAL AREA)                           (SQ. FT.) 2.63
R (HYDRAULIC RADIUS) 0.343
S (BED SLOPE)3                                                 (FT/FT) 0.00
Sc (CRITICAL SLOPE)                                         (FT/FT) 21.63
.7Sc                                                                   (FT/FT) 15.14
1.3Sc                                                                 (FT/FT) 28.12
STABLE FLOW?                                                  (Y/N) Y
FREEBOARD BASED ON UNSTABLE FLOW         (FT)
FREEBOARD BASED ON STABLE FLOW             (FT) 0.11
MINIMUM REQUIRED FREEBOARD4                     (FT) 0.50

STANDARD E&S WORKSHEET # 11
Channel Design Data

PROJECT NAME: Trooper Ridge
LOCATION: Worcester Township, Montgomery County PA

1.  Use 1.6 for Temporary Channels; 2.25 for Temporary Channels in Special Protection (HQ or EV) Watersheds; 2.75 for
     Permanent Channels. For Rational Method, enter “N/A” and attach E&S Worksheets 9 and 10. For TR-55 enter “N/A”
     and attach appropriate Worksheets.
2.  Adjust “n” value for changes in channel liner and flow depth. For vegetated channels, provide data for manufactured
     linings without vegetation and with vegetation in separate columns.
3.  Slopes may not be averaged.
4.  Minimum Freeboard is 0.5 ft. or ¼ Total Channel Depth, whichever is greater.
5.  Permissible velocity lining design method is not acceptable for channels with a bed slope of 10% or greater. Shear
      stress lining design method is required for channels with a bed slope of 10% or greater. Shear stress lining design
      method may be used for any channel bed slope.

DESIGN METHOD FOR PROTECTIVE LINING5 

PERMISSIBLE VELOCITY (V) OR SHEAR STRESS (S) V
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PREPARED BY: T&M            DATE: 12/18/24
CHECKED BY: T&M            DATE: 12/18/24
CHANNEL OR CHANNEL SECTION S9
TEMPORARY OR PERMANENT?                        (T OR P) P
DESIGN STORM                                      (2, 5, OR 10 YR) 100
ACRES                                                                  (AC)
MULTIPLIER                                         (1.6, 2.25, or 2.75)1 N/A
Qr (REQUIRED CAPACITY)                                    (CFS) 3.80
Q (CALCULATED AT FLOW DEPTH d)                    (CFS) 3.95
PROTECTIVE LINING2 R-5 Rip-Rap
n (MANNING’S COEFFICIENT)2 0.0849
Va (ALLOWABLE VELOCITY)                                (FPS) 11.00
V (CALCULATED AT FLOW DEPTH d)                   (FPS) 1.16
τa (MAX ALLOWABLE SHEAR STRESS)               (LB/FT2) N/A

τd (CALC’D SHEAR STRESS AT FLOW DEPTH d)  (LB/FT2) N/A
CHANNEL BOTTOM WIDTH                                     (FT) 5.00
CHANNEL SIDE SLOPES                                       (H:V) 3.00
D (TOTAL DEPTH)                                                   (FT) 1.25
CHANNEL TOP WIDTH @ D                                    (FT) 12.5
d (CALCULATED FLOW DEPTH)                              (FT) 0.52
CHANNEL TOP WIDTH @ FLOW DEPTH d               (FT) 8.12
BOTTOM WIDTH: FLOW DEPTH RATIO            (12:1 MAX) 6.35:1
d50 STONE SIZE                                                      (IN) 0
A (CROSS-SECTIONAL AREA)                           (SQ. FT.) 3.41
R (HYDRAULIC RADIUS) 0.412
S (BED SLOPE)3                                                 (FT/FT) 0.00
Sc (CRITICAL SLOPE)                                         (FT/FT) 14.40
.7Sc                                                                   (FT/FT) 10.08
1.3Sc                                                                 (FT/FT) 18.72
STABLE FLOW?                                                  (Y/N) Y
FREEBOARD BASED ON UNSTABLE FLOW         (FT)
FREEBOARD BASED ON STABLE FLOW             (FT) 0.13
MINIMUM REQUIRED FREEBOARD4                     (FT) 0.50

STANDARD E&S WORKSHEET # 11
Channel Design Data

PROJECT NAME: Trooper Ridge
LOCATION: Worcester Township, Montgomery County PA

1.  Use 1.6 for Temporary Channels; 2.25 for Temporary Channels in Special Protection (HQ or EV) Watersheds; 2.75 for
     Permanent Channels. For Rational Method, enter “N/A” and attach E&S Worksheets 9 and 10. For TR-55 enter “N/A”
     and attach appropriate Worksheets.
2.  Adjust “n” value for changes in channel liner and flow depth. For vegetated channels, provide data for manufactured
     linings without vegetation and with vegetation in separate columns.
3.  Slopes may not be averaged.
4.  Minimum Freeboard is 0.5 ft. or ¼ Total Channel Depth, whichever is greater.
5.  Permissible velocity lining design method is not acceptable for channels with a bed slope of 10% or greater. Shear
      stress lining design method is required for channels with a bed slope of 10% or greater. Shear stress lining design
      method may be used for any channel bed slope.

DESIGN METHOD FOR PROTECTIVE LINING5 

PERMISSIBLE VELOCITY (V) OR SHEAR STRESS (S) V
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Subbasin Summary

SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration

Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)

1 Sub-A10 0.02 0.9200 0.71 0.65 0.01 0.15 0  00:05:00

2 Sub-A11 0.00 0.9500 0.71 0.67 0.00 0.02 0  00:05:00

3 Sub-A12 0.02 0.4000 0.71 0.28 0.00 0.06 0  00:05:00

4 Sub-A13 0.23 0.7400 0.71 0.53 0.12 1.42 0  00:05:00

5 Sub-A6 0.03 0.8300 0.71 0.59 0.02 0.23 0  00:05:00

6 Sub-A6.1 0.06 0.8500 0.71 0.60 0.04 0.44 0  00:05:00

7 Sub-A6.2 0.16 0.8500 0.71 0.60 0.09 1.13 0  00:05:00

8 Sub-A6.3 0.16 0.8500 0.71 0.60 0.10 1.15 0  00:05:00

9 Sub-A6.4 0.05 0.9100 0.71 0.65 0.03 0.40 0  00:05:00

10 Sub-A6.5 0.13 0.3500 0.71 0.25 0.03 0.39 0  00:05:00

11 Sub-A6.7 0.18 0.3500 0.71 0.25 0.05 0.55 0  00:05:00

12 Sub-A7.1 0.17 0.5800 0.71 0.41 0.07 0.86 0  00:05:00

13 Sub-A7.2 0.04 0.9500 0.71 0.67 0.03 0.34 0  00:05:00

14 Sub-A8 0.09 0.7100 0.71 0.50 0.05 0.56 0  00:05:00

15 Sub-A8.1 0.24 0.9000 0.71 0.64 0.15 1.80 0  00:05:00

16 Sub-A9.1 0.06 0.3500 0.71 0.25 0.02 0.18 0  00:05:00

17 Sub-A9.2 0.19 0.3500 0.71 0.25 0.05 0.56 0  00:05:00

18 Sub-B10 0.05 0.9500 0.71 0.67 0.03 0.37 0  00:05:00

19 Sub-B2 0.00 0.9500 0.71 0.67 0.00 0.03 0  00:05:00

20 Sub-B3 0.01 0.4900 0.71 0.35 0.00 0.04 0  00:05:00

21 Sub-B3.1 0.39 0.5200 0.71 0.37 0.14 1.72 0  00:05:00

22 Sub-B4 0.06 0.6400 0.71 0.45 0.03 0.31 0  00:05:00

23 Sub-B4.1 0.13 0.8700 0.71 0.62 0.08 0.93 0  00:05:00

24 Sub-B5.1 0.02 0.9500 0.71 0.67 0.02 0.19 0  00:05:00

25 Sub-B5.2 0.11 0.8400 0.71 0.60 0.07 0.81 0  00:05:00

26 Sub-B5.3 0.10 0.8700 0.71 0.62 0.06 0.71 0  00:05:00

27 Sub-B5.4 0.18 0.3500 0.71 0.25 0.05 0.55 0  00:05:00

28 Sub-B5.7 0.06 0.6600 0.71 0.47 0.03 0.35 0  00:05:00

29 Sub-B6 0.10 0.8900 0.71 0.63 0.06 0.76 0  00:05:00

30 Sub-B6.1 0.18 0.5700 0.71 0.41 0.07 0.87 0  00:05:00

31 Sub-B7 0.12 0.8300 0.71 0.59 0.07 0.87 0  00:05:00

32 Sub-B8 0.05 0.8900 0.71 0.63 0.03 0.40 0  00:05:00

33 Sub-B8.1 0.52 0.3500 0.71 0.25 0.13 1.56 0  00:05:00

34 Sub-B9 0.13 0.8400 0.71 0.60 0.08 0.94 0  00:05:00

35 Sub-BLDG1 0.23 0.9500 0.71 0.67 0.16 1.87 0  00:05:00

36 Sub-BLDG10 0.19 0.9500 0.71 0.67 0.13 1.57 0  00:05:00

37 Sub-BLDG11 0.08 0.9500 0.71 0.67 0.05 0.63 0  00:05:00

38 Sub-BLDG12 0.12 0.9500 0.71 0.67 0.08 0.94 0  00:05:00

39 Sub-BLDG13 0.23 0.9500 0.71 0.67 0.16 1.89 0  00:05:00

40 Sub-BLDG2 0.08 0.9500 0.71 0.67 0.05 0.62 0  00:05:00

41 Sub-BLDG3 0.08 0.9500 0.71 0.67 0.05 0.62 0  00:05:00

42 Sub-BLDG4 0.12 0.9500 0.71 0.67 0.08 0.93 0  00:05:00

43 Sub-BLDG5 0.08 0.9500 0.71 0.67 0.05 0.62 0  00:05:00

44 Sub-BLDG6 0.08 0.9500 0.71 0.67 0.05 0.62 0  00:05:00

45 Sub-BLDG7 0.15 0.9500 0.71 0.67 0.10 1.25 0  00:05:00

46 Sub-BLDG8 0.16 0.9500 0.71 0.67 0.10 1.26 0  00:05:00

47 Sub-BLDG9 0.16 0.9500 0.71 0.67 0.10 1.26 0  00:05:00

48 Sub-G4 0.22 0.7700 0.71 0.55 0.12 1.46 0  00:05:00

49 Sub-G6 0.32 0.7600 0.71 0.54 0.17 2.10 0  00:05:00

50 Sub-G8 0.11 0.9200 0.71 0.65 0.07 0.85 0  00:05:00

51 Sub-S3.1 0.09 0.3300 1.36 0.45 0.04 0.17 0  00:13:42

52 Sub-S4 0.68 0.3600 1.54 0.55 0.37 1.32 0  00:17:00

53 Sub-S5 1.21 0.3400 1.47 0.50 0.60 2.34 0  00:15:30

54 Sub-S6 1.07 0.3700 1.57 0.58 0.62 2.10 0  00:17:42

55 Sub-S7 0.92 0.3600 1.33 0.48 0.44 1.99 0  00:13:24

56 Sub-S8 1.81 0.3900 1.53 0.60 1.08 3.85 0  00:16:48

57 Sub-S9 2.24 0.4000 2.06 0.82 1.84 3.79 0  00:29:12

58 Sub-T10 0.03 0.3500 0.71 0.25 0.01 0.10 0  00:05:00

59 Sub-T12 1.84 0.2800 1.86 0.52 0.96 2.38 0  00:24:06

60 Sub-T2 0.26 0.5800 0.71 0.41 0.11 1.30 0  00:05:00

61 Sub-T3 0.32 0.5500 0.71 0.39 0.13 1.51 0  00:05:00

62 Sub-T4 0.54 0.5100 0.71 0.36 0.20 2.35 0  00:05:00

63 Sub-T5.1 0.02 0.9500 0.71 0.67 0.01 0.14 0  00:05:00

64 Sub-T5.2 0.05 0.6200 0.71 0.44 0.02 0.27 0  00:05:00

65 Sub-T6 0.24 0.4100 0.71 0.29 0.07 0.83 0  00:05:00

66 Sub-T7 0.23 0.4600 0.71 0.33 0.08 0.91 0  00:05:00

67 Sub-T8 1.86 0.3600 1.81 0.65 1.21 3.17 0  00:22:48

68 Sub-T9 2.47 0.2900 2.08 0.60 1.49 3.00 0  00:29:54
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STANDARD E&S WORKSHEET # 12 12/18/24

PROJECT NAME: Trooper Ridge
LOCATION: Montgomery

PREPARED BY: ZHR
CHECKED BY: ZHR

BASIN NUMBER 1

PERMANENT OR TEMPORARY BASIN?                                   (P or T) P

SPECIAL PROTECTION WATERSHED?                              (YES OR NO) N

Karst soils?                                                                              (YES OR NO) N

(A) MAXIMUM TOTAL DRAINAGE AREA                                        (AC) 7.1

IS DRAINAGE AREA (A) MORE THAN 10% LARGER THAN THE 
PRECONSTRUCTION CONDITION?                                    (YES OR NO)

No

(A1) DISTURBED ACRES IN DRAINAGE AREA                             (AC) 7.07

(I) INITIAL REQ’D DEWATERING ZONE (5,000 X A)                     (CF) 35500

(T) REDUCTION FOR TOP DEWATERING (-700 X A)                 (CF) 0

(P) REDUCTION FOR PERMANENT POOL (-700 X A)                (CF) 0

(L) REDUCTION FOR 4:1 FLOW LENGTH:WIDTH  (-350 X A)    (CF) 2485

(D) REDUCTION FOR 4 TO 7 DAY DEWATERING (- 350 X A)    (CF) 2485

(Sv) REQUIRED DEWATERING ZONE [I - (T+P+L+D)]1                              (CF) 30530

(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X A1)     (CF) 7070

(St) TOTAL REQUIRED STORAGE VOLUME (Sv + Sd)               (CF) 37600

TOTAL STORAGE VOLUME PROVIDED (@ ELEV 3)2                                  (CF) 37600

DEWATERING TIME FOR DEWATERING ZONE                        (DAYS) 7.0

REQUIRED DISCHARGE CAPACITY (2 X A)                                (CFS)3 14.2

PRINCIPAL SPILLWAY TYPE (PERFORATED RISER, SKIMMER, etc.) Skimmer

PEAK FLOW FROM 10 YR/24 HR STORM FOR DRAINAGE AREA (A) n/a

PRINCIPAL SPILLWAY CAPACITY (@ ELEV 5 )                           (CFS)4 16.0

EMERGENCY SPILLWAY CAPACITY (@ ELEV 5 )                      (CFS)4 19.8

TOTAL BASIN DISCHARGE CAPACITY (@ ELEV 5)                    (CFS) 35.80

EMERGENCY SPILLWAY PROTECTIVE LINING5 Yes

OUTLET TO A SURFACE WATER?                                     (YES OR NO)6 No

PEAK FLOW FROM A 100 YR/24 HR STORM FOR DRG. AREA   (A) n/a

1 The minimum dewatering zone capacity for sediment basins is (3,600 X A).  No reduction is permitted

in Special Protection (HQ and EV) Watersheds.
2 Total Storage Volume provided at riser crest.
3 Or provide calculations to show peak flow from 25 yr./24 hr. storm for area (A) is routed through the basin.
4 Provide supporting computations.
5 If grass lining is proposed, spillway should be constructed in original ground unless a suitable TRM
lining is used. Wherever a TRM is used, riprap should be placed at the bottom of the embankment to prevent scour.
6 If no, and basin is permanent or drainage area is more than 10% larger than pre-construction, provide
supporting calculations to show accelerated erosion will not result from the proposed discharge.  
For discharges increasing volume or rate of flow onto a neighboring property prior to entering a surface water, 

 an easement should be obtained prior to plan submittal.
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STANDARD E&S WORKSHEET # 13 12/18/24

Sediment Basin Dimensions and Elevations
PROJECT NAME: Trooper Ridge
LOCATION: Montgomery

PREPARED BY: ZHR
CHECKED BY: ZHR

For irregular shaped traps, provide stage storage data

BASIN NUMBER 1

1.  DISCHARGE PIPE ELEVATION                                                    (FT) 346.50
2.  ELEVATION AT TOP OF SEDIMENT STORAGE ZONE (@ Sd)   (FT)

(MIN. 1.0’ ABOVE ELEVATION 7)
357.90

3.  ELEVATION AT TOP OF DEWATERING ZONE (St)                     (FT) (CREST OF 
PRINCIPAL SPILLWAY)

360.80

4.  EMERGENCY SPILLWAY CREST ELEVATION                            (FT) (MIN. 0.5’ 
ABOVE ELEVATION 3 )

362.50

5.  2 CFS/ACRE OR 25-YR/24-HR FLOW ELEVATION                      (FT) 363.00
6. TOP OF EMBANKMENT ELEVATION                                          (FT)

(MIN. 24” ABOVE ELEVATION 5
OR 12” WITH ROUTED 100-YR/24-HR STORM)

365.00

7.  BASIN BOTTOM ELEVATION                                                       (FT) 357.00
AVERAGE BOTTOM WIDTH                                                              (FT) 28
AVERAGE BOTTOM LENGTH                                                           (FT) 235
(SAmin) REQUIRED SURFACE AREA AT ELEVATION 2            (SQ. FT.) 7253
SURFACE AREA PROVIDED AT ELEVATION 2                        (SQ. FT.) 9400
AVERAGE BASIN WIDTH (W) AT ELEVATION 3                              (FT) 40
FLOW LENGTH (L) AT ELEVATION 3                                                (FT) 250
FLOW LENGTH:WIDTH RATIO AT ELEVATION 3                           (L/W) 6.3

SILT CURTAIN OR FOREBAY?                                     (IF YES, INDICATE WHICH) Silt Curtain
EMBANKMENT TOP WIDTH                                                  (FT, 8’ MIN.) 10

EMBANKMENT SOIL TYPE(S) Silt Loam
KEY TRENCH DEPTH                                                            (FT, 2’ MIN.) 2
KEY TRENCH WIDTH                                                            (FT, 4’ MIN.) 4
RISER DIAMETER/TYPE                                                           (15” MIN.) 6x6 Conc Box
BARREL DIAMETER/TYPE                                                       (12” MIN.) 36" HDPE
Lb (BARREL LENGTH)                                                                         (FT) 230
EMERGENCY SPILLWAY WIDTH                                                      (FT) 20
EMERGENCY SPILLWAY SIDE SLOPES                                         (H:V) 3
EMERGENCY SPILLWAY DEPTH                                                      (FT) 0.5
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STANDARD E&S WORKSHEET #14 12/18/24

Sediment Basin/Sediment Trap Storage Data

PROJECT NAME: Trooper Ridge

LOCATION: Montgomery

PREPARED BY: ZHR

CHECKED BY: ZHR
SEDIMENT BASIN 1

INCREMENTAL TOTAL

94325

119327

20927
364 22584

25042

1

1

20905

25002
119327

365
0

13750 0 0
365 27500
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STANDARD E&S WORKSHEET # 17 12/18/24

Sediment Basin Discharge Capacity

PROJECT NAME: Trooper Ridge
LOCATION: Montgomery
PREPARED BY: ZHR
CHECKED BY: ZHR

PRINCIPAL SPILLWAY DISCHARGE CAPACITY
BASIN NO: 1

ORIFICE 
FLOW1

Q(CFS)

WEIR
FLOW 
Q(CFS)

ORIFICE 
FLOW1

Q(CFS)

HEAD2

(FT)

362.50 0.00 0.00 40.00 11.50 16.00

EMERGENCY SPILLWAY DISCHARGE CAPACITY

1.    Flow into top of riser only (Flow through perforations not included)
2.    Water surface elevation minus elevation at centerline of pipe outlet
3.    Least of orifice, weir, or pipe flow (Peak flow from 10 yr/24 hr storm Min.)
4.    24” below top of embankment (12” if 100-year storm routed through basin)
5.    8 Ft. minimum
6.    Use Tables 7.5 through 7.8 or equation for broad-crested weir [Q = CLH1. 5, where C  < 2.8 (MAX)];
for Riprap larger than R-3 or flows less than 1.5’ deep adjust C downward]
7.    Principal Spillway Capacity + Emergency Spillway Capacity
363-2134-008 / March 31, 2012 / Page 388

1.70 0.50 16.00 106.03

WATER SURFACE 
ELEVATION4 (FT)

Flow into Top of
TEMPORARY RISER

Flow into Top of
PERMANENT RISER

BARREL PIPE 
FLOW

PRINCIPAL 
SPILLWAY 
CAPACITY3 

(CFS)HEAD (FT)
HEAD 
(FT)

WEIR
FLOW 
Q(CFS)

Q (CFS)

TOTAL
DISCHARGE CAPACITY 

PROVIDED (CFS)7

363.00 20 2.8 19.8 14.2 35.8

WATER SURFACE 
ELEVATION4 (FT)

EMERGENCY
SPILLWAY BOTTOM 

WIDTH 5 (FT)

TABLE OR C 
VALUE USED6

EMERGENC
Y SPILLWAY 
CAPACITY 

(CFS)

REQUIRED 
DISCHARGE 
CAPACITY 

(CFS)

259



Calculate Skimmer Size
Basin Volume in Cubic Feet 41,000 Cu.Ft Skimmer Size 2.5 Inch

Days to Drain* 7 Days Orifice Radius 1.2 Inch[es]

Orifice Diameter 2.4 Inch[es]
*In NC assume 3 days to drain

Estimate Volume of Basin Length Width

Top of water surface in feet Feet VOLUME 0 Cu. Ft.

Bottom dimensions in feet Feet
Depth in feet Feet
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:12,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Montgomery County, Pennsylvania
Survey Area Data: Version 19, Sep 5, 2024

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 3, 2022—Jul 20, 
2022

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

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

AbB Abbottstown silt loam, 3 to 8 
percent slopes

8.3 16.6%

Bo Bowmansville-Knauers silt 
loams

1.7 3.4%

LaD Lansdale loam, 15 to 25 
percent slopes

1.8 3.5%

PlC Penn-Lansdale complex, 8 to 
15 percent slopes

9.1 18.1%

ReB Readington silt loam, 3 to 8 
percent slopes

4.9 9.8%

RhB Reaville silt loam, 3 to 8 percent 
slopes

3.9 7.8%

RhC Reaville silt loam, 8 to 15 
percent slopes

13.3 26.5%

Rt Rowland silt loam, terrace 0.7 1.5%

UrxD Urban land-Penn complex, 8 to 
25 percent slopes

1.5 3.0%

UryB Urban land-Readington 
complex, 0 to 8 percent 
slopes

5.0 9.9%

Totals for Area of Interest 50.3 100.0%

Map Unit Descriptions
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, 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 
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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.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

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

Custom Soil Resource Report

13 301



Montgomery County, Pennsylvania

AbB—Abbottstown silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2v7gd
Elevation: 130 to 660 feet
Mean annual precipitation: 40 to 48 inches
Mean annual air temperature: 52 to 57 degrees F
Frost-free period: 190 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Abbottstown and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Abbottstown

Setting
Landform: Hillslopes
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Parent material: Acid reddish brown residuum weathered from shale and siltstone

Typical profile
Ap - 0 to 10 inches: silt loam
Bt - 10 to 20 inches: silt loam
Bx - 20 to 39 inches: channery silt loam
BCg - 39 to 48 inches: channery silt loam
R - 48 to 58 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 18 to 22 inches to fragipan; 40 to 60 inches to lithic 

bedrock
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood - 

Conifer Forest
Hydric soil rating: No
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Minor Components

Klinesville
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

Croton
Percent of map unit: 5 percent
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: Yes

Penn
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

Bo—Bowmansville-Knauers silt loams

Map Unit Setting
National map unit symbol: 2lh87
Elevation: 150 to 900 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 45 to 57 degrees F
Frost-free period: 150 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Bowmansville and similar soils: 41 percent
Knauers and similar soils: 39 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bowmansville

Setting
Landform: Flood plains
Landform position (two-dimensional): Footslope, toeslope
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Landform position (three-dimensional): Head slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Parent material: Recent alluvial deposits weathered from sandstone and siltstone

Typical profile
Ap - 0 to 7 inches: silt loam
Bg - 7 to 26 inches: silty clay loam
Cg - 26 to 43 inches: fine sandy loam
2Cg - 43 to 65 inches: stratified gravel to sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 72 to 99 inches to lithic bedrock
Drainage class: Somewhat poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: About 0 to 18 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Ecological site: F148XY028PA - Moist, Triassic, Riparian Zone, Ecotonal 

Meadow-Shrub-Forest
Hydric soil rating: No

Description of Knauers

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Parent material: Recent alluvium derived from sandstone and shale

Typical profile
A - 0 to 8 inches: silt loam
Bg1 - 8 to 17 inches: silt loam
Bg2 - 17 to 24 inches: gravelly sandy loam
2Cg - 24 to 60 inches: stratified sand to gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 72 to 99 inches to lithic bedrock
Drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: Occasional
Frequency of ponding: Frequent
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Available water supply, 0 to 60 inches: Low (about 5.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Ecological site: F148XY031PA - Hydric, Triassic, Riparian Zone, Swamp Meadow-

Shrub-Forest
Hydric soil rating: Yes

Minor Components

Rowland
Percent of map unit: 20 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

LaD—Lansdale loam, 15 to 25 percent slopes

Map Unit Setting
National map unit symbol: 2fgfp
Elevation: 70 to 1,000 feet
Mean annual precipitation: 40 to 55 inches
Mean annual air temperature: 48 to 55 degrees F
Frost-free period: 160 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Lansdale and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lansdale

Setting
Landform: Hillsides
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone and/or residuum weathered 

from conglomerate

Typical profile
Ap - 0 to 8 inches: loam
Bt - 8 to 34 inches: channery sandy loam
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C - 34 to 46 inches: channery sandy loam
R - 46 to 50 inches: bedrock

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: 42 to 60 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood - 

Conifer Forest
Hydric soil rating: No

Minor Components

Reaville
Percent of map unit: 8 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

PlC—Penn-Lansdale complex, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2dzby
Elevation: 70 to 1,300 feet
Mean annual precipitation: 36 to 55 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 130 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Penn and similar soils: 50 percent
Lansdale and similar soils: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Penn

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Residuum weathered from shale and siltstone

Typical profile
Ap - 0 to 10 inches: channery silt loam
Bt - 10 to 22 inches: channery silt loam
C - 22 to 28 inches: very channery silt loam
R - 28 to 48 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: F148XY022PA - Dry, Triassic, Upland, Mixed Oak Heath / Oak-

Pine Woodland
Hydric soil rating: No

Description of Lansdale

Setting
Landform: Hillsides
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone and/or residuum weathered 

from conglomerate

Typical profile
Ap - 0 to 10 inches: channery loam
Bt - 10 to 30 inches: sandy loam
C - 30 to 47 inches: channery loamy sand
R - 47 to 57 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 42 to 60 inches to lithic bedrock
Drainage class: Well drained
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Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood - 

Conifer Forest
Hydric soil rating: No

Minor Components

Klinesville
Percent of map unit: 6 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Interfluve, nose slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Reaville
Percent of map unit: 4 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

ReB—Readington silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2w05x
Elevation: 70 to 950 feet
Mean annual precipitation: 38 to 55 inches
Mean annual air temperature: 43 to 57 degrees F
Frost-free period: 170 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Readington and similar soils: 85 percent
Minor components: 15 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Readington

Setting
Landform: Hills
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope, base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Triassic colluvium derived from shale and siltstone and/or triassic 

residuum weathered from shale and siltstone

Typical profile
Ap - 0 to 10 inches: silt loam
Bt1 - 10 to 17 inches: silt loam
Bt2 - 17 to 34 inches: silty clay loam
Btx - 34 to 48 inches: clay loam
C - 48 to 58 inches: channery silt loam
R - 58 to 68 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: 20 to 36 inches to fragipan; 40 to 60 inches to lithic 

bedrock
Drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood - 

Conifer Forest
Hydric soil rating: No

Minor Components

Penn
Percent of map unit: 5 percent
Landform: Ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Reaville
Percent of map unit: 5 percent
Landform: Depressions
Landform position (two-dimensional): Footslope
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Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Abbottstown
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Head slope, base slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: No

RhB—Reaville silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2dy7c
Elevation: 200 to 1,300 feet
Mean annual precipitation: 36 to 55 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 130 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Reaville and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Reaville

Setting
Landform: Hillslopes, hills
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Red triassic residuum weathered from sandstone and shale

Typical profile
Ap - 0 to 8 inches: silt loam
Bt - 8 to 19 inches: channery silty clay loam
C - 19 to 32 inches: very channery silt loam
R - 32 to 42 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Moderately well drained
Runoff class: Very high

Custom Soil Resource Report

22 310



Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 6 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood - 

Conifer Forest
Hydric soil rating: No

Minor Components

Klinesville
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Interfluve, nose slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Penn
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

Readington
Percent of map unit: 3 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope, base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

Croton
Percent of map unit: 2 percent
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: Yes
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RhC—Reaville silt loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2dy7h
Elevation: 250 to 1,300 feet
Mean annual precipitation: 36 to 55 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 130 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Reaville and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Reaville

Setting
Landform: Hillslopes, hills
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Red triassic residuum weathered from sandstone and shale

Typical profile
Ap - 0 to 8 inches: silt loam
Bt - 8 to 20 inches: channery silty clay loam
C - 20 to 33 inches: very channery silt loam
R - 33 to 42 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood - 

Conifer Forest
Hydric soil rating: No
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Minor Components

Readington
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Base slope, head slope, side slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

Penn
Percent of map unit: 4 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

Klinesville
Percent of map unit: 3 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Interfluve, nose slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Croton
Percent of map unit: 3 percent
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: Yes

Rt—Rowland silt loam, terrace

Map Unit Setting
National map unit symbol: l56t
Elevation: 150 to 1,000 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 48 to 57 degrees F
Frost-free period: 150 to 200 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Rowland and similar soils: 82 percent
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Minor components: 14 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rowland

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Head slope, base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Alluvium derived from sandstone and shale

Typical profile
A - 0 to 12 inches: silt loam
B - 12 to 34 inches: silty clay loam
Cg - 34 to 46 inches: silty clay loam
2Cg - 46 to 61 inches: stratified gravel to sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 60 to 99 inches to lithic bedrock
Drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: About 12 to 36 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Ecological site: F148XY028PA - Moist, Triassic, Riparian Zone, Ecotonal 

Meadow-Shrub-Forest
Hydric soil rating: No

Minor Components

Knauers
Percent of map unit: 8 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: Yes

Abbottstown
Percent of map unit: 6 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
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Hydric soil rating: No

UrxD—Urban land-Penn complex, 8 to 25 percent slopes

Map Unit Setting
National map unit symbol: 2dtz4
Elevation: 200 to 1,000 feet
Mean annual precipitation: 36 to 55 inches
Mean annual air temperature: 44 to 57 degrees F
Frost-free period: 130 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 65 percent
Penn and similar soils: 25 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Pavement, buildings and other artifically covered areas

Typical profile
C - 0 to 6 inches: variable

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 10 to 79 inches to lithic bedrock
Available water supply, 0 to 60 inches: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Penn

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Residuum weathered from shale and siltstone

Typical profile
Ap - 0 to 8 inches: channery silt loam
Bt - 8 to 21 inches: channery silt loam
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C - 21 to 34 inches: very channery silt loam
R - 34 to 44 inches: bedrock

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: F148XY022PA - Dry, Triassic, Upland, Mixed Oak Heath / Oak-

Pine Woodland
Hydric soil rating: No

Minor Components

Croton
Percent of map unit: 4 percent
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: Yes

Readington
Percent of map unit: 4 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Base slope, head slope, side slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

Reaville
Percent of map unit: 2 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No
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UryB—Urban land-Readington complex, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2dtzd
Elevation: 200 to 900 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 160 to 215 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 65 percent
Readington and similar soils: 25 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Pavement, buildings and other artifically covered areas

Typical profile
C - 0 to 6 inches: variable

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 10 to 100 inches to lithic bedrock
Available water supply, 0 to 60 inches: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Readington

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Base slope, head slope, side slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Residuum weathered from shale and siltstone

Typical profile
Ap - 0 to 8 inches: silt loam
Bt - 8 to 29 inches: silt loam
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Btx - 29 to 58 inches: channery silt loam
R - 58 to 68 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 20 to 36 inches to fragipan; 40 to 70 inches to lithic 

bedrock
Drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood - 

Conifer Forest
Hydric soil rating: No

Minor Components

Croton
Percent of map unit: 5 percent
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: Yes
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April 4, 2025 

 

Mr. Dan DeMeno, Township Manager 

Township of Worcester 

1721 Valley Forge Road, PO Box 767 

Worcester, PA 19490-0767 

 

RE: 1035 Trooper Road 

 Parcel No. 67-00-01540-004  

 Westrum Development Company 

 CKS – Preliminary Land Development Plan Review Response 

  

Dear Mr. DeMeno: 

 

We are in receipt of the CKS Engineers review letter dated February 20, 2025 regarding the above referenced 

Preliminary Plan.  On behalf of the applicant, Westrum Development Company, T&M offers the following 

responses to the above-mentioned review letter. Our responses are in bold-standard font for clarity. 

 

1. Ordinance No. 285 adopted June 16, 2021 made the MR Multi-Residential Overlay District applicable 

to this property with underlying zoning districts to remain. The existing 15.12- acre lot consists of two 

zoning districts, approximately 21% C-Commercial and 79% R-100 Residential. Once subdivided, Lot 1 

will be entirely R-100 and Lot 2 will be approximately 29% C-Commercial, with the remainder being 

zoned R-100 Residential. 

2. The proposed use of Lot 1, single-family detached dwelling with a detached barn for storage and 

workshop use incidental to the principal dwelling use of the lot garage, is permitted by-right in the R-

100 Zoning District and Multi-Residential Overlay. (150-67.B, 150-67.C and 150-83.A) 

3. While a Zoning Data table is supplied on Sheet 2, compliance of Lot 1 cannot be verified as the plan 

does not depict the entirety of proposed Lot 1. The plan must be revised to show the full extents of Lot 

1. Additional zoning comments may apply upon future submission of Lot 1 details. (150-68, 150-84 

and 130-33.B.4) 

T&M Response:  The plans have been revised to show the entire property including Lot 1, see sheets 4 

and 8. 

4. The proposed use of Lot 2, multi-family dwellings consisting of 45 townhouses, is permitted in the 

Multi-Residential District at a density of four units per developable acre. The plan notes a lot area of 

11.82 net acres; therefore, 45 townhouses results in a permissible density of 3.8 du/acre. (150-83.B 

and 150-89.E.1) 

5. The plan shows compliance with the 50% impervious coverage limit for townhouses in the MR Zoning 

District and 40% requirement for single-family dwelling in the R-100/MR Overlay. A tabulation of 

impervious surface types must be provided with their respective areas so our office may confirm the 

proposed impervious coverage areas on each lot. (150-86.B) 

T&M Response:  A tabulation of existing and proposed impervious surfaces by type and area has been 

added to Sheet 2.  

6. The twenty units with rears oriented towards Trooper Road will have basements with floor slabs 

approximately 10 feet below the finished floor elevation at the street side. While the Zoning Data table 

on Sheet 2 notes a 30-foot proposed height for all structures, we question the asterisk which states, 

“units will have basements with a majority of the basement wall area below finished grade.” The 

ordinance definition of basement requires the basement floor to be below subgrade on all sides. 
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Additionally, the ordinance defines building height as the vertical distance measured from the average 

elevation of the existing grade at the location of the building or its highest point of a flat or multi-level 

roof. A height variance may be required for the units in question if any are to exceed 35 feet or two 

stories. If any other units will have basements, the proposed floor elevation(s) must be added to Sheet 

7. (150-9 and 150-87.A.1) 

T&M Response:  The height of the buildings will comply with the 2-story/35-foot height requirement.  

7. The lighting plan must include a compliance table and show light distribution patterns and intensities. 

(150-89.E.4 and 150-200) 

T&M Response:  A lighting plan showing compliance to the ordinance has been added as Sheet 12.  

8. The plans show a stormwater management basin located in the front yard setback of Trooper Road. 

For multi-family residential districts, no part of any detention basin shall occupy more than 35% of the 

required yard area of any district yard. A calculation must be provided indicating what percentage of 

the setback is occupied by the basin. Additionally, no detention basin shall be located closer to any 

building containing two or more multi-family dwelling units than the minimum distance required 

between buildings. We note that a required 30-ft. separation is required between the stormwater 

facility and the townhomes and appears to be provided from adjacent building clusters, but a setback 

dimension should be shown on the plan. (150-89.D and 150-203) 

T&M Response:  The required yard area and area of the detention basin within it have been added to 

the Site Plan, Sheet 7, showing compliance with this section. A 30 foot setback from the basin has also 

been shown on Sheet 7. 

9. A 20-foot-wide screen planting buffer shall be provided in the exterior 50 feet of the 75- foot buffer 

area. (150-89.E.6.b) 

T&M Response:  A 20-foot-wide screen planting area has been provided. Existing trees to remain fulfill 

the requirement in some area as shown on the landscape plan, Sheet 12.  

10. If the townhouses are to be operated under a homeowners association, the future association 

declaration and by-laws may need to include language prohibiting the keeping of recreational vehicles 

and travel trailers. (150-160) 

T&M Response:  Acknowledged; the HOA documents will include this restriction.  

11. The type and location of mail delivery must be indicated on the plan. The applicant must provide a 

mail collection area at a central location(s) if cluster boxes are mandated by the Postmaster. We 

recommend placement in the landscaped islands for overflow parking, near pedestrian crossings for 

ease of access. A level approach and concrete pad for a standing area should be also provided in front 

of each cluster so residents and the postal carrier may access mailboxes without standing in the 

cartway. (150-177.A.7) 

 T&M Response:  Centralized cluster mailbox locations have been provided in each of the two islands. 

See the Site Plan, Sheet 7. 

12. All structures, buildings, parking areas, regraded slopes, and substantial improvements (with the 

exception of driveway and utility crossings when no other location is feasible) are prohibited on slopes 

of 25% or greater. A tabulation of steep slope disturbance must be added to the plan. A variance may 

be necessary if slopes over 25% are disturbed. (150- 146.4.B.1) 

T&M Response:  Steep slope area are shown on the Existing Conditions Plan and the Grading Plan. No 

slopes over 25% are proposed to be disturbed.  

13. All buildings shall be designed as a single architectural scheme. The applicant must provide the 

Township with renderings of the intended building design scheme for the townhouses to ensure the 

continued character of the Township. Additionally, elevation views shall be provided of the townhomes 

backing up to Trooper Road. (150-89.E.2) 



          Dan DeMeno 

  4/04/2025 

  Page 3 

 
T&M Response:  The applicant will comply with this request under separate cover letter.  

14. The applicant must provide further details of the proposed amenity area at the southeast corner of Lot 

2. We note that the Township’s Open Space Preservation Plan contains an “implementation item” for 

the consideration of recreational space in the Fairview Village area. We recommend an inclusive 

facility with elements for all ages and abilities be considered, such as accessible play equipment, 

benches or similar seating areas, tables, and weather-protected gathering space. At the Board of 

Supervisors’ discretion, the Township may a require a fee-in-lieu of outdoor recreational facilities. 

(150-89.E.7) 

T&M Response:  The applicant has determined that a fee-in-lieu of an amenity space would be 

preferable and will request this option from the Board of Supervisors.  

15. The use of the accessory structure on Lot 1 must be discussed with the Township. The Zoning Table 

should be updated to reflect any applicable zoning data related to accessory structures. (150-177.A) 

T&M Response:  Current owner of Lot 1 to continue to use the accessory structure for a habitable 

recreation space and storage.  

 

 SUBDIVISION AND LAND DEVELOPMENT 

The following comments are based upon the Worcester Township Subdivision and Land Development 

Ordinance: 

1. The plan must include a calculation of the net lot area. Sheet 2 and Sheet 4 note a 15.12- acre gross 

tract area and Sheet 4 lists a tract area of 14.30 acres to the legal right-of-way line. For reference, 

constrained land areas must be separately tabulated per the Zoning Ordinance. (130-33.C.5) 

 T&M Response:  A table for the net lot area calculation for each lot has been added to Sheet 2. 

2. The location and size of any existing sanitary sewer, storm drains, and water supplies must be noted 

on the plans. (130-33.C.4.c) 

T&M Response:  All existing storm drains within the adjacent public ROWs and the septic location and 

water well for the existing house are shown on the Existing Conditions Plan, Sheets 6 and 7. 

3. General ERSA Note No. 3 on Sheet 12 indicates the site does have verified wetlands and that the 

wetlands are delineated on the plans. The wetlands are unfounded and must be clearly shown, if 

applicable. An investigation report which determined the presence of wetlands must be furnished for 

review. If no wetlands are present, the note must be revised. (130-33.C.3.e) 

T&M Response:  The site has been field investigated for wetlands and none were found to exist. The 

note has been revised accordingly. 

4. Based on General ERSA Note No. 1 on Sheet 12, a Pennsylvania Natural Diversity Index (PNDI) search 

was conducted. We recommend the Township apply restrictions on tree removal timeframes 

consistent with the habitat protection guidelines (i.e. avoid removals from May 15th to August 15th). 

(130-33.C.3.j) 

T&M Response:  Acknowledged and agreed. 

5. Whenever possible, the applicant shall preserve trees, groves, and/or waterways. If more than 25% of 

the existing trees on site with six-inch DBH or more are destroyed because of development, then all 

trees over the 25% threshold shall be replaced in addition to other landscaping requirements. (130-

14.C)(130-28.F.7.b) 

T&M Response:  Tree removal and replacement calculations have been included on the Landscape 

Schedule on Sheet 33. 
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6. The applicant must determine if there are any deed restrictions, covenants, easements, and/or other 

encumbrances which may preclude the development as proposed. (130- 33.C.4.e) 

T&M Response:  There are no encumbrances on the property which would preclude the development of 

the property as proposed.  

7. Existing cartway widths must be labeled on the plans. (130.C.2.a) 

T&M Response:  The existing cartway widths have been labeled, see Sheets 3 and 4. 

8. Subdivisions and land developments should be laid out so as to avoid the necessity for excessive cut 

or fill unless specifically warranted by terrain or location. Dwellings located along the northern side of 

the tract result in excessive cut and those closer to Trooper Road will require fill. The applicant should 

demonstrate to the Township that no alternative layout is feasible that would minimize cut and fill 

operations. (130-14.D) 

T&M Response:  Given the existing grades throughout the site, there is no alternative development 

layout that would reduce the amount of cut and fill. The applicant is requesting a waiver on street 

grades for the driveway off Trooper Road to reduce the amount of cut and fill that would otherwise be 

required to reasonably develop the site. The use of walk-out basements for the units backing to 

Trooper Road is another strategy used to reduce the amount of cut and fill that would otherwise be 

required.  

9. A portion of the retaining walls are proposed in steep slope areas. Retaining walls are not permitted 

unless the applicant can demonstrate that steeper slopes or retaining walls can be stabilized and 

maintained adequately and that they more effectively preserve the landscape in its scenic and/or 

natural state. (130-32.1.C.4) 

T&M Response:  Calculations for the construction of the retaining walls will be submitted under 

separate cover.  

10. Street names must be proposed for consideration by the Township Planning Commission and Board of 

Supervisors. Proposed names shall not closely resemble any other existing streets. (130-16.A.8) 

T&M Response:  The applicant will provide this information to the Township when it is available.  

11. The plans must demonstrate that a 200-foot sight distance is provided along the proposed streets 

along the centerline, measured at the driver’s eye height of five feet. (130-16.B.1) 

T&M Response:  Site distances have been added to the Landscape Plan on Sheet 12. 

12. The radius of horizontal curves shall not exceed 150 feet for residential streets. Curves through the 

north and south loops do not comply and will require a waiver unless reconfigured. (130-16.B.2.a) 

T&M Response:  Internal access drives for multi-family developments do not appear to have a 

horizontal curve requirement. However, in the event the Township would still require a waiver, one is 

being requested for Section 130-16.B.2.a. No reasonable design can be completed to meet this 

requirement given the long and narrow shape of the property. In addition, the small radii permit the 

creation of small, landscaped courts that create endpoints at either end of the internal access drive that 

are more in keeping with a cohesive community than a “J” or “T” turn-around would be. 

13. Even if to be a private street, a 50-foot-wide right-of-way must be proposed for the internal roads. The 

plans must be revised to show the limits of the proposed right(s)-of-way. (130- 16.C.1.a.4) 

 T&M Response:  Internal access drives for multi-family developments do not appear to have a right-of-

way requirement. However, in the event the Township would still require a waiver, one is being 

requested for Section 130-16.C.1.a.4.  

14. The paved cartway width of residential street shall be 32 feet or a reduced 28- to 30-foot width where 

such width is unreasonable. The proposed paved cartway is shown to be 24 feet wide and will require 
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a waiver. If a waiver is requested and granted, we recommend it be contingent upon an on-street 

parking prohibition along the curb lines on both sides of all streets. (130-16.C.1.a.4). 

T&M Response:  Internal access drives for multi-family developments are permitted to have a paving 

width of 24 feet for two-way traffic per SLDO Section 130-17.B.3. However, in the event the Township 

would still require a waiver, one has been requested from Section 130-16.C.1.a.4. 

15. The area between an existing title line and the ultimate right-of-way line should be offered for 

dedication to the authority having jurisdiction over the road when land is subdivided or developed 

along an existing right-of-way. This offer should be noted on a plan to be recorded and metes and 

bounds provided on the plan for such strips of land. (130- 16.C.2.c) 

T&M Response:  An offer of dedication for the ultimate right-of-way area has been noted on Sheet 7. A 

metes and bounds plan shall be provided with the submission of the Final Plan. 

16. Sheet 24 provides the following paving section details: 

a. Right-of-Way Pavement Section detail 

b. Parking Lot Paving Section detail (light duty) 

c. Heavy-Light Duty Pavement Match detail 

 

The plan must graphically depict the limits of where each of these pavement sections will be installed. 

While proposed as a private roadway, the internal road system should be constructed to Township 

standards. (130-16.D) 

T&M Response:  The paving sections appropriate for each type have been identified on Sheet 7. 

17. The intersection approach to Trooper Road from the main access road and to the cross street 

northwest of the north loop has a slope of 4% per the Sheet 20 profile. This must be reduced to 3% for 

a minimum distance of 50 feet at both locations, or a waiver requested. We defer to the Township 

Traffic Engineer for further comment. (130-16.E.7) 

T&M Response:  A waiver is being requested to allow a steeper slope in order to reduce cuts and fills on 

the site.  

18. Driveways shall be a minimum of 40 feet from street intersections. Some unit driveways do not comply 

and those two which are within the main access drive intersection with the loop street are of greatest 

concern. The applicant should reconfigure the units as necessary to minimize the number of driveways 

occurring at street intersections. (130- 17.B.2) 

T&M Response:  There does not appear to be a minimum distance between unit parking spaces and the 

intersections of internal access drives for multi-family developments. However, in the event the 

Township would still require a waiver, one has been requested from Section 130-17.B.2. 

19. Perpendicular parking as proposed for the 24 overflow guest parking spaces is prohibited along 

private roadways unless separated by barrier curbing and located a minimum of seven feet from the 

cartway. (130-17.D.2) 

T&M Response:  There does not appear to be a prohibition for parking spaces along internal access 

drives for multi-family developments. However, in the event the Township would still require a waiver, 

one has been requested from Section 130-17.D.2. 

20. Guest parking spaces must be a minimum of 10 feet wide by 20 feet deep. The detail on Sheet 24 

states “see plans” for dimensions, but none are provided on Sheet 6. (130-17.D.7 and 130-17.D.11) 

T&M Response:  Dimensions for the guest parking spaces has been added to Sheet 7. 

21. At least one van-accessible ADA parking space must be provided for guests since the parking will be 

for public use. We recommend placement in the parking row closest to the amenity space. The 

quantity of overflow spaces must still satisfy zoning ordinance requirements based on the number of 

dwellings proposed if this item requires changes to proposed striping. (130-17.D.11 and 150-158) 
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T&M Response:  One ADA parking space has been shown in each island, one of which is van-accessible, 

as shown on Sheet 7. 

22. An emergency access is being provided off of Germantown Pike into the proposed development. We 

question the design of the emergency access and have concerns that it will appear to drivers as a 

second local access into the development. The access proposes a locking gate and “Knox Box” to limit 

vehicular access. We recommend that sufficient signage be added to the plans to post the access for 

Emergency Vehicles Only from the Germantown Pike and internal road approaches. A detail of the sign 

panel and post-mount should be provided on the plans. Further, additional measures may be 

necessary such as knock-down bollards or similar barriers to prevent motorists from attempting to 

enter the site from Germantown Pike. 

T&M Response:  The emergency access has been reconfigured to make it appear less like an access for 

the general public. This includes using grass pavers for the portion of the drive outside the ultimate 

ROW, moving the gate closer to W Germantown Pike, and adding “Do Not Enter” signs on both sides of 

the gate location. The Fire Marshal’s review of the plan found the configuration of the emergency 

access to be adequate.  

23. Sidewalks shall be provided along all streets, unless the Township Supervisors deem it unnecessary 

for public safety. East of the proposed access drive at Trooper Road, no sidewalks are provided on the 

plan. A partial waiver may be required for this portion of the Lot 2 frontage and the entire Lot 1 

frontage. (130-18.A.1) 

T&M Response:  The sidewalk along Trooper Road has been extended to the existing asphalt driveway 

at the existing house on Lot 1. A partial waiver is being requested to not construct the sidewalk to the 

northern property boundary due to large existing trees and sloped areas.  

24. The minimum required width of sidewalks, 4 feet, must be noted on Sheet 23 details. Where sidewalk 

is less than five feet wide, ADA compliant passing zones must be provided and may not be contained 

within dwelling driveways or aprons. (130-18.A0 

T&M Response:  The sidewalk width has been noted on the details, Sheet 26. ADA compliant passing 

zones have been added to the sidewalk on Sheet 7.  

25. The location of the sidewalk relative to the right-of-way line could not be reviewed for the private road 

system. The right-of-way line must be added and sidewalks must be five feet from the curb line, within 

the right-of-way. (130-18.A.3) 

T&M Response:  Sidewalks are four feet from the curbline; a waiver is being requested to allow four 

feet instead of five feet. No ROW for the internal access drive is proposed. Please see #13 above. 

26. Curbing is shown to be Belgian Block material interior to the site at the threshold of the ultimate 

rights-of-way. A waiver will be required as curbing must be constructed of concrete. (130-18.B.1.a) 

T&M Response:  A waiver is being requested to provide Belgian Block curb instead of concrete. 

27. The Township may wish to comment on the appropriateness of the amenity space and consider if its 

placement effectively preserves the site’s natural features. We note the northern end of the site, 

where it is proposed to be located, contains steep slopes and medium-aged trees, whereas other 

portions of the site are presently meadow with fewer trees. The applicant may wish to consider a more 

central location to all proposed dwellings; however, proximity to overflow parking is preferred. (130-

21) 

T&M Response:  The applicant has determined a fee-in-lieu-of request is better suited to this 

community and the amenity space has been removed from the plan.  

28. A blanket stormwater easement is proposed per General Note 31 on Sheet 2. This note should 

indicate if the easement applies only to Lot 2 as it appears no stormwater facilities will be constructed 

upon Lot 1. (130-22.D.3) 
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T&M Response:  The stormwater easement note on Sheet 2 has been revised under General Notes #31 

to refer to only Lot 2.  

29. The location of all trash receptacle areas must be shown. If curbside collection is to be provided, it 

must be noted on a plan to be recorded. We recommend at least one permanent receptacle be 

provided at the amenity space and the party responsible for maintenance of the receptacle be listed. If 

the requested receptacle is added, a detail should be provided. (130-28.E.2) 

T&M Response:  Acknowledged. Homeowners will store their trash receptacles in their garages and a 

note has been added to Sheet 7 stating this.  

30. The plan should show the entire tract boundary with bearings and distances. Lot 1 is only partially 

shown. The extent of the subdivision line is not clear due to the partial plan presentation. (130-33.B.4) 

T&M Response:  The plans have been revised to show the entire perimeter boundary, see Sheets 7 and 

8. 

31. Existing and proposed monumentation must be shown on the plans. Additional monuments are 

required to differentiate Lot 1 from Lot 2. Monuments shall be stone or concrete and located on the 

right-of-way lines at corners, angle points, beginning and end of curves, and otherwise required. (130-

23) 

 T&M Response:  Existing and proposed monumentation has been shown on the plans, see sheets 7 and 

8 

32. A note should be added to a plan that will be recorded indicating that all proposed utilities are to be 

installed underground. (130-27) 

T&M Response:  Note 35 has been added to Sheet 2 stating all proposed utilities are to be installed 

underground.  

33. Further quantification is required to evaluate compliance regarding steep slopes. The grayscale 

rendering on Sheets 5 and 12 and 1’ = 100’ plan scale of Sheet 12 are difficult to evaluate. The plan 

scale must be increased and the steep slope areas tabulated on both sheets. (130-32.1) 

T&M Response:  The steep slope areas have been revised to be more clear. A tabulation of the steep 

slope areas has been added to the Existing Conditions Plan, Sheets 3 and 4. 

34. Unit numbers for each townhouse must be added to all plans. 

T&M Response:  Unit numbers have been added to each townhouse on Sheet 7. 

35. A "Tree Survey Plan" was not included with the submission. Relative information is depicted on Sheet 

5, Demolition Plan, and Sheet 12, Natural Resources Protection Plan, which is acceptable. Tree counts 

of sample areas and tree removal calculations are outlined on Sheet 12, Natural Resources Protection 

Plan. We request that the applicant or their consultant contact this office to arrange a site visit to 

verify the information provided. Furthermore, the sampling methodology must be submitted to 

Worcester Township for approval. (130-28.E.1) 

T&M Response:  Acknowledged. We will contact the Township Engineer’s office to arrange a site visit 

and will submit the sampling methodology to the Township following the site visit.  

36. A location map showing zoning district designations for the site and adjacent properties is to be shown 

on the Landscape Plan. (130-28.E.2.a.) 

T&M Response:  A location map showing zoning district designations has been added to the Landscape 

Plan on Sheet 12.  

37. The plant list is to be revised and expanded to include planting height and spread for trees and height 

and spread for shrubs at installation. (130-28.E.2.g.) 
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T&M Response:  The requested additional information has been added to the plan schedule on Sheet 

34. 

38. Existing and proposed contours shall be clearly labeled and areas with slopes in excess of 10% shall 

be indicated on the Landscape Plan. (130-28.E.2.i.) 

T&M Response:  The Landscape Plan has been revised to show existing and proposed contours. Slopes 

over 10% have also been added on Sheet 12. 

39. We offer the following comments and recommendations relative to the Plant Schedule and Landscape 

Planting Notes and Specifications: (130-28.E.2.g & .j) 

a. We recommend for clarity that Landscape Details (Sheet 30) and Landscape Schedule (Sheet 

31) plan sheets are referenced on the Landscape Plan (Sheet 10). 

 

b. We recommend that an installation detail is provided for trees to be installed on steep slopes. 

 

c. Provide the intended spacing of shrubs. Designed spacing for each shrub species proposed 

should be reviewed based on the mature size of the species and intent of the design. 

 

d. We recommend shrubs be included in a continuous mulch bed for ease of ongoing 

maintenance. A note should be added accordingly. 

 

e. We recommend that a note be added to the Plant Schedule indicating the quantity of male 

Winterberry shrubs to be provided as pollinators to the female shrubs. 

 

f. Note No. 7 on Sheet 30 should be expanded to include the Township Engineer for review of 

species substitution requests. 

 

 T&M Response:  The recommended notes and details have been added or revised accordingly 

 

40. We offer the following comments relative to tree preservation and removal (130-28.F.): 

a. In cases where natural features that exist and will be retained on site duplicate the planting 

requirements of Subsection G, any and all of such requirements may be waived by the 

Township. Notes in the Landscape Requirements Chart indicate that existing woods to remain 

along the rear and side yard to the north to count toward meeting perimeter buffer 

requirements. The extent of existing perimeter vegetation should be clearly indicated in plan 

view for further review. 

T&M Response:  A callout indicating areas of existing vegetation to remain has been added to 

the Landscape Plan on Sheet 12. 

b. Since vegetation to remain is intended by the Applicant to count toward Landscaping 

requirements, it is recommended that the following note, or similar, be added to the 

Landscape Plan: The Township reserves the right to require additional landscape buffer 

plantings, following substantial completion of construction, should vegetation to be preserved 

not be preserved or not otherwise be as represented on the Final Landscape Plan(s). 

T&M Response:  The recommended note has been added, see note 30 of the Landscape 

Planting Notes and Specifications, Sheet 33. 

c. A tree protection fence installation detail has been provided. The limits of the protection 

fencing are to be depicted on the Erosion and Sediment Control Plan (Sheet 11). 

T&M Response:  Tree protection fence has been added to the E&S Control Plan on Sheet 14. 

d. Planting is proposed within an area of vegetation shown to remain. The planting design 

should be adjusted to eliminate this conflict. 
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T&M Response:  The proposed buffer planting has been adjusted to eliminate the conflict. 

Proposed buffer plantings are to be planted up to the edge of existing vegetation to remain as 

shown on Sheet 12. 

e. The Township encourages native species for replacement trees, and these shall not be all the 

same size. 

T&M Response:  Native species have been substituted in for replacement trees – Zelkova have 

been replaced with American Beech. The proposed sizes specified for replacement trees have 

been adjusted to provide greater variety. See the plant schedule on Sheet 34. 

f. Pignut Hickory, used toward meeting replacement tree requirements, is not included in the 

Recommended Plant List. While the species is native, it is not widely available at nurseries. 

Another option should be considered. 

T&M Response:  Pignut Hickory has been replaced with Swamp White Oak (Sheet 34). 

g. Minimum 2-1/2" caliper River Birch trees are proposed, yet are specified as multi- stem trees. 

It is acceptable to specify these trees as multi-stem trees, as long as the minimum height 

specified is the same as a minimum 2-1/2" caliper single-stem shade tree. 

T&M Response:  Proposed Multi-Stem River Birches have had min. caliper size removed in lieu 

of height and spread recommended sizes, both of which are within the same expected sizes of 

other single leader 2-1/2” shade trees (Sheet 34). 

41. Plantings should be selected and located where they will not create or contribute to conditions 

hazardous to the public's safety. We offer the following comments and recommendations relative to 

tree placement: (130-28.G.2) 

a. Location of all existing and proposed above and underground utilities are to be added to the 

Landscape & Lighting Plan, Sheet 10, to ensure landscaping and utilities will not be in conflict 

with one another. Except where precluded altogether by an easement or right-of-way, it is 

recommended that new trees be installed no closer than 5 feet measured horizontally from 

any underground utility. 

 

b. Street trees shall not be located within the street right-of-way of Trooper Road. 

  

c. Trees and shrubs shall not be planted within swales. Proposed plantings must be relocated 

elsewhere. 

 

d. Clear sight triangles are to be labeled on the Landscape & Lighting Plan, Sheet 10. 

 

e. The proposed tree layout and lighting design should be coordinated and adjusted as 

appropriate to reduce conflict between trees and proposed lighting. 

 

T&M Response:  Proposed plantings have been relocated to avoid the above-mentioned utility and site 

conflicts (Sheet 12). 

42. Street trees are required along existing streets where missing and along access driveways to 

residential developments having more than four dwelling units. We note that trees along Lot 1’s 

Trooper Road frontage could not be reviewed and the main access driveway to Lot 2 is deficient. (130-

28.G.4.a.3.&4.) 

T&M Response:  There are no proposed improvements on Lot 1; please refer to the EXC-2 Sheet 4 of 39 

where 8 existing trees along Trooper Ridge are to remain along Lot 1’s frontage. Additional street trees 

have been provided along the access driveways into Lot 2 as shown on Sheet 12. 

43. The planting design provides for Softening buffers. However, Perimeter screen buffer planting shall be 

provided. (150-89.E.6. and 130-28.G.5.f.) 
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T&M Response:  The softening buffer has been replaced with a screening buffer, see Sheet 12. 

44. Off-street parking landscape plantings shall be provided. (130-28.G.6.) 

T&M Response:  Parking lot landscaping has been added to the plan and calculations added to the 

landscape requirements chart, Sheets 12 and 34. 

45. Individual lot landscape plantings shall be provided in addition to all other required plantings. (130-

28.G.9.b.) 

T&M Response:  Individual lot landscaping has been added to the plan and calculations added to the 

landscape requirements chart, see sheets 12 and 34. 

46. We offer the following comments relative to detention basin perimeter plantings: (129- 

18.24.c. and 130-28.G.7.f) 

a. The ordinance reference for Drainage Area and Detention Basin Landscaping within the 

Landscape Requirements chart should be corrected. 

 

T&M Response:  The ordinance reference has been revised in the landscape requirements 
chart, Sheet 34.  
 

b. The extent of Detention Basin perimeter should be verified and additional plantings provided 

accordingly. The Landscape Requirements chart lists 707 linear feet. However, our 

measurements result in approximately 770 linear feet. 

 

T&M Response:  Detention basin perimeter has been revised to 770 LF and provided planting 
quantities revised accordingly, Sheet 12. 

 

c. The overall intent of the landscaping requirements should be considered with relation to the 

design and layout of the basin area plantings, in particular, 130-28.A.2.b. which reads, 

“Reduce stormwater runoff velocity and quantity by … providing planting areas where runoff 

velocities are reduced and stormwater can infiltrate, ultimately recharging local groundwater 

supplies.” 

 

T&M Response:  Basin area plantings are provided in accordance with §130-28G(7) and 129-
18(24)(c)[1]. Additional plug plantings have been provided to the basin bottom for faster and 
more robust vegetative establishment, see Sheets 12 and 34.  

 

d. We recommend plantings proposed in association with detention basins are native species. 

 

T&M Response:  Plantings have been revised to provide a majority of native species, however, 
several proposed evergreens are non-native, but well-established, non-invasive species 
provided for greater biodiversity, see sheets 12 and 34.  
 

e. Sawtooth Oak tree is not recommended as it is currently on the PA DCNR Invasive Plant 

Watch List. 

 

T&M Response:  Sawtooth Oak has been replaced with Swamp White Oak, see Sheet 34. 

47. We offer the following comments relative to the proposed species: (130-28.H.) 

a. Due to Serviceberry being a cohost for Cedar Apple Rust, these should not be planted in close 

proximity to Eastern Red Cedars. One of the species should be switched out. 

T&M Response:  Downy Serviceberry has been replaced with Flowering Dogwood, see Sheet 34. 

b. Downy Serviceberry and Flowering Cherry trees are not in the Recommended Plant List. With 

exception as noted above, both species are acceptable as proposed, between townhome units 

and between buildings. 
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T&M Response:  Acknowledged. Downy Serviceberry has been replaced with Flowering 

Dogwood per comment 47.a above, see Sheet 34.  

c. White Spruce evergreen trees are not on the Recommended Plant List. We believe the use and 

placement of these trees as proposed is acceptable. 

 

T&M Response:  Acknowledged, it has been retained on the plan.  

d. Dwarf Fothergilla, Sweetspire, Alleghany Viburnum and Snow Queen Oakleaf Hydrangea 

shrubs are not on the Recommended Plant List. We believe the use and placement of these 

shrubs as proposed is acceptable. However, availability of Dwarf Fothergilla and Sweetspire at 

the sizes specified should be verified. Furthermore, Common Name for Alleghany Viburnum 

should be corrected for clarification. 

 

T&M Response:  Shrub sizes have been adjusted to more appropriate standard nursery stock 

sizes as generally available. Alleghany Viburnum common name has been revised in the plant 

schedule, see Sheet 34.  

e. Parson’s Juniper is not on the Recommended Plant List. We do not believe a ground cover is 

appropriate as proposed. 

 

T&M Response:  Parson’s Juniper has been replaced with Red Twig Dogwood, see sheet 34. 

48. The applicant must provide a written summary of waivers from the Subdivision and Land Development 

Ordinance with any future submissions. Sheet 1 only identifies one waiver request from the 

Stormwater Ordinance as follows: 

a. From Section 129-18, to allow for High Density Polyethelene (HDPE) pipe in lieu of the 

required reinforced concrete pipe material. We take no exception to this request given the 

drainage piping will be contained upon a private tract with private roadways. 

T&M Response:  Acknowledged, the waiver request letter included with this submission has 

been updated.  

 SANITARY SEWER 

1. A pressure sanitary sewer extension will be constructed to serve the proposed townhouse 

development. This pressure sewer extension will be constructed within the development and continue 

into W. Germantown Pike. The flow from this project will flow through the system to Township MH 

HD1.1A and flow by gravity to the Heritage Village Pumping Station. This pumping station has been 

evaluated and determined to have adequate capacity. We note that sewer treatment from this 

development will be treated at the Berwick Place WWTP. Currently, this plant is projected to have an 

organic overload within five years. A Corrective Action Plan (CAP) is currently under review by PADEP. 

No new connections will be allowed until the CAP is approved by PADEP. 

T&M Response:  The applicant is aware and understands that until the CAP is approved, no new 

connections will be permitted.  

2. The applicant will be required to prepare a Planning Module for this project for sanitary sewer service. 

This module will need to be submitted to the Pennsylvania Department of Environmental Protection 

(PADEP) for review and approval in order to revise the Township’s current Act 537 Plan. The Township 

will need to review the planning module prior to submission and execution for PADEP. 

T&M Response:  The applicant’s sewer engineer is preparing a Planning Module that will be submitted 

to the Township for review under separate cover letter.  

3. Manhole HD1.1A must be core drilled for the new lateral connection. Additionally, MH HD1.1A and 

HD1.1 must be lined with an epoxy coating. Both of these requirements must be noted on the plans. 
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T&M Response:  A note has been added to the Utility Plan, Sheet 10, stating that the existing manholes 

will be core-drilled for the new lateral connection and that it must be lined with an epoxy coating.  

4. The design of pressure sanitary system, including calculations, must be submitted to the Township for 

review. 

T&M Response:  The applicant’s sewer engineer will provide the requested information to the 

Township under separate cover.  

5. Please identify all new sanitary sewer force main piping as SDR-21 pipe. All pipe size and material 

must be included on the utility plan and profile sheet. 

T&M Response:  The sanitary sewer force main has been identified as SDR-21 pipe and pipe sizing has 

been noted on Sheet 10.  

6. The Applicant should contact Worcester Township Code Enforcement Officer to determine if residential 

fire suppression systems will be required in the proposed townhouse buildings. 

T&M Response:  Sprinklers are proposed for the townhouse units. 

7. The Applicant should confirm with the Pennsylvania American Water Company the type of meter pits (if 

any) that will be required for this project. 

T&M Response:  PAWC-approved water meter cut sheets have been added to the plan set, Sheet 32. 

8. The Worcester Fire Marshal should review the plans to verify that he is satisfied with the number and 

location of fire hydrants shown on the plans. 

T&M Response:  The Fire Marshal has approved the number of and location of the fire hydrants.  

9. The Applicant will be required to purchase sanitary sewer tapping fees from the Township. The 

Township will determine the adequate number of EDUs required for this project and convey that 

information to the Applicant. 

T&M Response:  The applicant acknowledges that the required number of EDUs must be purchased 

from the Township. 

10. Capped sanitary and water laterals from Lot 2 to Lot 1 are capped off at the proposed property 

boundary. When capped sewers are provided, on-site disposal facilities shall also be provided until 

connection to Lot 1 is made. (130-26.5) 

T&M Response:  Lot 1 has an existing septic system and well that will remain until connection is made 

to public water and sanitary sewer. 

11. We recommend the stubbed utilities which will extend to Lot 1’s property line be reoriented to not 

pass below the amenity space. Regardless of their location, a utility easement will be required in favor 

of the Lot 1 property owner. 

T&M Response:  The amenity space has been removed from the plan and an easement for the stubbed 

utility lines has been shown on Lot 2 (Sheet 7).  

 

 

 

 

 STORMWATER MANAGEMENT, GRADING, EROSION AND SEDIMENT CONTROL 

The following comments are based upon the Worcester Township Stormwater Management Ordinance: 
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1. An NPDES permit and erosion and sedimentation adequacy letter will be required from the 

Montgomery County Conservation District and PADEP. (130-32 and 129-20) 

T&M Response:  The NPDES permit application for this project is currently under review by 

Montgomery County Conservation District.  

2. The plan should note if the stormwater basin will be owned/maintained by a HOA or if it is to be 

offered for dedication. If a stormwater management facility is accepted by the Township for 

dedication, the applicant shall pay a specified amount to the Township Maintenance Fund for periodic 

inspections and maintenance. (129-42.A) 

T&M Response:  A note has been added to Sheet 7 stating that all Stormwater Management Facilities 

on Lot 2 shall be owned and maintained by the homeowners’ association. 

3. An O&M agreement will be required for all stormwater facilities, in a form acceptable to the Township 

Solicitor. (129-39.A) 

T&M Response:  The applicant will execute an O&M agreement with the Township for the stormwater 

facilities.  

4. West of the basin, contour 377 is intersecting with an unlabeled contour. Contours should be verified 

and may not intersect. 

T&M Response:  The 377 contour has been revised and additional contour labels have been added to 

the plan for clarity (Sheet 9). 

5. The following storm structures and pipe segments have varying elevations on the Sheet 9 table 

relative to the storm sewer profiles on Sheets 14 through 17: 

a. A1.1 – Top of grate on profiles is 365.05. 

b. A2 – The invert listed does not match profiles. 

c. B3.1 – The invert listed does not match profiles. 

d. B5 - The invert listed does not match profiles. 

e. MH T5 - The invert listed does not match profiles. 

f. OCS A3 – The TG/rim listed does not match profiles 

g. S3 - The invert listed does not match profiles. 

h. T2 – The TG/rim listed does not match profiles. 

i. The following pipe segments have HDPE as the proposed material listed on the table; 

however, the profiles show RCP: G2 to G1, S2-S9, T1.1 to T1, and T8 to T11). 

T&M Response:  The drainage plan and profiles have been revised as enumerated in comment a 

through i above (Sheet 9, Sheets 14-17).  

6. While a typical detail is provided on Sheet 25, the applicant must confirm that all headwalls 

/endwalls will be of reinforced concrete. If any alternative materials are proposed, a waiver will be 

required. (129-18.C.5) 

 

T&M Response:  The detail has been revised to confirm that headwalls/enwalls will be of reinforced 

concrete, Sheet 28. 

7. Anti-seep collars shall be cast-in-place. Storm Sewer Note No. 4 on Sheet 2 must be revised and a 

typical detail provided reflecting the same. (129-18.H.16) 

T&M Response:  The note has been revised and a detail has been provided, Sheet 28. 
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8. We note that infiltration testing encountered bedrock at TP-2 and TP-4, at elevations 357.42 and 

359.92. The proposed basin floor is shown to be at elevation 361.00 and the subsurface stone bed 

will extend to 351.00. The limiting zone must be considered in the basin design. 

T&M Response:  The basin is designed with an impermeable liner to separate the media/stone from 

groundwater that may be present below the bedrock elevation. A buoyancy calculation is also provided 

with this submission that accounts for groundwater present at elevation 360.    

9. If bedrock cannot be ripped, blasting may be required. General Demolition Note 6 should be revised to 

explicitly include approval from Worcester Township is required for any blasting. 

T&M Response:  The note has been revised accordingly, Sheet 2. 

10. We note that flow to inlets S8 and S9 atop the northernmost retaining wall and inlet B8.1 in the yard 

between Buildings 7 and 8 are approaching or exceed 4.0 cfs of inflow. We recommend the inlets be 

upsized to a Type 6 top and box. Further, the drainage area to inlets S8 and S9 are 1.8 and 2.2 acres, 

respectively. While this is capturing off-site flow, this is a significant contributing drainage area. Inlets 

T8, T9 and T12 are also shown to have drainage areas ranging from 1.8 to 2.4 acres and may benefit 

from providing additional structures upgradient to reduce the contributing drainage areas. (129-

18.C.10) 

T&M Response:  The drainage plan has been revised to show the inlets in question as Type Ms with a 

Type 4  box. Additionally, a trash rack is proposed for each inlet, Sheet 11. 

11. Slopes for the basin sides behind buildings 10 through 12 are shown to be steeper than 5V:1H; a 

waiver will be required. (129-18.H.9) 

T&M Response:  Labels have been added to the plan for interior and exterior side slopes for the basin. 

The interior side slopes are 5:1 to the top of berm elevation, Sheet 11. 

12. All proposed slopes steeper than 3:1 must be labeled on the plans. It appears that there are proposed 

slopes greater than 3:1 upstream of the basin. (SMO 129.G(4) and 129.G(5)) 

T&M Response:  Labels have been added to the plan for slopes greater than 3:1, Sheet 9. 

13. All proposed grading must be located five feet from a property boundary. (SMO 129.G(6)) 

T&M Response:  The grading has been revised accordingly, Sheet 9. 

14. The basin bottom slope must be 2% unless landscaped and provided with a design which encourages 

infiltration. We acknowledge the placement of the gabion wall to increase the flow path travel time 

through the basin floor; however, we recommend some plantings beyond the ERNMX-181 seeding be 

proposed. (129-18.H.10) 

T&M Response:  The basin bottom must be flat to meet PADEP guidance for MRC. Basin plantings have 

been revised to meet the MRC design requirements, Sheets 10 and 12. 

15. The spillway lining material is noted to be “SC-150” or “NAG-75” erosion control blanket. If not to be of 

concrete checkerblocks, a waiver may be required. (129.-18.H.12) 

T&M Response:  A waiver has been requested from this requirement.  

16. A section drawing of the proposed basin is required showing the configuration above and below grade. 

The profile must also dimension the top of berm width as 10 feet. (129.18.H.14) 

T&M Response:  The section view is provided on the plans showing the basin configuration and top of 

berm width, Sheet 40. 

17. A stabilized access drive will be required for Basin 1 and an access gate must be provided in the split 

rail fence surrounding the basin. The basin must be reachable by the service drive with a depressed 

curb and concrete apron at the right-of-way. An easement must be established for access by 
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Worcester Township or its designee. The split rail fence is proposed to contain wire mesh within its 

voids. The mesh specification must be included on the plans to ensure emergency spillway operation 

is not encumbered as the fence extends across the spillway. (129-18.H.22 and 129-18.H.23) 

T&M Response:  An access path to the basin is provided from the road to the east. A blanket easement  

(note 31, Sheet 2) is provided for the basin and all stormwater facilities to allow the Township or its 

designee access for inspection or other action as deemed appropriate by the Township. The detail for 

the split rail fence with mesh specifications has been added to the plan, Sheet 26. 

18. We note that the maximum allowable water depth for basins is 2 ft. for the 2- and 10-year storms and 

3 ft for 100-year storm. The basin 2-year and 100-year water surface elevations are noted to be 

362.36’ and 363.49’, respectively, per the PCSM report; however, there is conflicting information 

regarding the bottom of bed elevation. If to be 357.00, the water depth exceeds the allowable limits 

for these storms. (129-18.H.3) 

T&M Response:  The standing water depth for design storms would be measured from the floor/top of 

media for the surface basin (elevation 361.00’).   

19. While supported by this office, the gabion wall within 100-year water surface through spillway will 

require a waiver. A typical construction detail for the gabion wall must be added to the plans. (129-

18.H.21) 

T&M Response:  The plan has been revised to show a riprap berm within the basin. A detail is provided 

on Sheet 41. 

20. Skewed or angled storm pipe crossings above or below utilities are not allowed unless approved by the 

authorities having jurisdiction of the facilities being crossed. There are multiple angled crossings 

throughout the storm network. While this cannot be entirely avoided, we recommend the applicant 

confirm all other utility providers are agreeable to the storm pipe configurations as shown. (129-

18.C.16) 

T&M Response:  The applicant will confirm with the applicable utility providers are in agreement with 

the storm pipe crossing points 

21. Numerous inlets are proposed directly in front of depressed curbs serving unit driveways. We 

recommend these inlets be relocated elsewhere or the driveway spacing adjusted to minimize travel 

over the grates. 

T&M Response:  The plan has been revised to reduce the number of inlets located in front of unit 

driveways. Please note that the inlets that are still located in front of unit driveways will have a Type S 

top that will match the elevation of the depressed curb (refer to belgian curb detail).    

22. A minimum of 6 inches is required between the emergency spillway elevation and the top of grade 

elevation of the outlet structure. Six inches is also required between the 100-year water surface 

elevation and the top of grade of the outlet structure. The basin outlet configuration must be adjusted 

accordingly. (SMO 129-18.H(19)) 

T&M Response:  A waiver has been requested from this requirement.  

 23. Basin 1 outlet piping must be watertight O-ring RCP. (SMO 129-18.H(18)). 

T&M Response:  The plan has been revised to note watertight O-ring RCP, see Sheet 40. 

24. A Stormwater Management Agreement will be required. The Agreement shall be reviewed and 

approved by the Township Solicitor prior to plan approval. (SMO 129-138) 

T&M Response:  The applicant acknowledges the requirement for a Stormwater Management 

Agreement with the Township. 

25. Roof drain and sump pump discharge locations must be indicated on the plan. (SMO 129- 18(C)(20)) 
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T&M Response:  Units 11-16 and 42-45 will have manifolds that pick up roof drains for those units. All 

other units’ roof drains will flow to inlets or the basin (Sheet 11).  

 

 GENERAL ENGINEERING & DRAFTING 

The following are general comments and considerations generated during the course of our review: 

1. The portion of the existing driveway that Lot 1 utilizes will now be located on Lot 2. The applicant must 

indicate if the driveway is to remain. If this section of driveway is to remain, an access easement may 

be required. 

T&M Response:  The portion of the driveway on Lot 2 will be removed, Sheet 6. 

2. Legend(s) should be added to the plan sheets throughout the plan set, as applicable. 

T&M Response:  Legends have been added to the plan sheets. 

3. On all the sheets, the northern lot line appears to be cut off, not showing the total of the lot 

subdivision. 

T&M Response:  The plan sheets have been revised to show all lot lines.  

4. Sheet 37 illustrates truck turning movements for the aerial fire apparatus only. We offer the following 

comments on the provided template: 

 

a. At the access driveway, egress movements are shown in the opposing lane. 

 

b. Access into the site must be depicted from Trooper Road as well. 

 

c. The approach through the emergency access is shown to have a 9% grade. We recommend 

the designer confirm the apparatus can successfully traverse this slope. 

 

d. Movements of a waste hauling vehicle must also be modeled. 

 

e. The locations of any on-street parking located outside of the 24 guest spaces must be 

considered in these templates, if applicable. 

 

T&M Response:  The turning templates have been revised to address above comments a through e 

(Sheets 43-46).  

 

5. The project proposes several retaining walls. Notes on Sheet 2 and 24 are acceptable, however; all 

walls must be reviewed and approved before construction commences. 

T&M Response:  The engineered design for the retaining walls will be submitted to the Township for 

review prior to the issuance of building permits.  

6. Methacton School District should comment on any potential bus stop location if to be a private road 

network. There may be a need for a waiting area on Trooper for student pick- up/drop-off. If necessary, 

a bench for seating and weather protection are recommended for students and guardians. 

T&M Response:  The applicant has contacted the school district who recommended a gathering location 

for students at the Trooper Road access point. This gather location has been noted on the Site Plan, 

Sheet 7.  

7. Sheet No. 1 includes a list of utility users. There are other utilities (East Norriton) listed which may or 

may not be impacted by this project and the Applicant should review those and provide an accurate 

listing of only utilities impacted. 
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 T&M Response:  Acknowledged. 

8. The title sheet must indicate which sheets are to be recorded. Additionally, on each sheet to be 

recorded, an ‘xx’ of ‘xx’ must be added to the title block. 

T&M Response:  The notations for sheets to be recorded has been added to the sheet list, Sheet 1. 

9. The plans must be submitted for review and comment to the following agencies: 

a. Montgomery County Planning Commission 

b. Montgomery County Conservation District 

c. PennDOT – Trooper Road 

d. Montgomery County Roads and Bridges Department W. Germantown Pike 

e. PADEP 

f. PA American Water 

g. Township Traffic Engineer 

h. Fire Marshal 

 

T&M Response:  Plans have been submitted to MCPC, MCCD, and the Township Traffic Engineer. We 

acknowledge the requirement that PennDOT, Montgomery County Roads and Bridges, PADEP, and the 

Fire Marshal must also receive plans for comment.  

 

If you have any questions or need any clarification or additional information, please contact me. 

Very truly yours,  

T&M Associates 

 

Barry G. Stingel, PLA 

Supervising Landscape Architect  



 

 

 

 

April 4, 2025 

 

Mr. Dan DeMeno, Township Manager 

Township of Worcester 

1721 Valley Forge Road, PO Box 767 

Worcester, PA 19490-0767 

 

RE: 1035 Trooper Road 

 BowmanTraffic Review #3 Response 

 Parcel No. 67-00-01540-004  

 Westrum Development Company 

   

Dear Mr. DeMeno: 

 

We are in receipt of the Bowman Engineers review letter dated February 5, 2025 regarding the above 

referenced Preliminary Plan.  On behalf of the applicant, Westrum Development Company, T&M offers the 

following responses to the above-mentioned review letter. Our responses are in bold-standard font for clarity. 

 

General 

1. A response letter must be provided with the resubmission detailing how each comment below has 

been addressed, and where each can be found in the resubmission materials (i.e., page number(s)) to 

assist in the re-review process. Additional comments may follow upon review of any resubmitted 

during the land development process. 

Horner & Canter Associates (HCA) response:  A response letter has been provided with this 

resubmission. 

2. According to the Township’s Roadway Sufficiency Analysis, the proposed development is located in 

Transportation Service Area South, which has a corresponding impact fee of $3,125 per “new” 

weekday afternoon peak hour trip and the applicant will be required to pay a Transportation Impact 

Fee in accordance with the Township’s Transportation Impact Fee Ordinance. Based on information 

provided in Table 1 of the study, the proposed 45 townhouse units are expected to generate 26 “new” 

trips during the weekday afternoon peak hour resulting in a transportation impact fee of $81,250. 

HCA response:  The applicant acknowledges the Transportation Impact Fee calculation to be paid at 

plan recordation. 

3. A Highway Occupancy Permit (HOP) is required for this project from both PennDOT and Montgomery 

County for the proposed site accesses and work that may be completed within the legal right of way on 

North Trooper Road (S.R. 3002) and West Germantown Pike since North Trooper Road (S.R. 3002) is 

a State Roadway and West Germantown Pike is a County roadway. Furthermore, since the site borders 

the adjacent municipality of East Norriton Township, and the site adjacent traffic signal at the 

intersection of West Germantown Pike and North Trooper Road (S.R. 3002) is owned and maintained 

by East Norriton Township, any roadway/signal improvements at the intersection or along North 

Trooper Road (S.R. 3002) extending into that jurisdiction will require the review and approval of that 

municipality, as well. The Township and our office must be copied on all TIA and HOP submissions, as 

well as correspondence between the applicant, PennDOT, and Montgomery County, and invited to any 

and all meetings among these parties. 

HCA Response:  HOP permits will be applied for to both PennDOT and Montgomery County Roads and 

Bridges.   
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4. Upon resubmission, our office will evaluate the information in concert with PennDOT and Montgomery 

County and will provide additional reviews of engineering and supplemental submission details as we 

receive them. 

HCA Response:  The applicant acknowledges that additional reviews will be forthcoming. 

Transportation Impact Assessment 

5. Since the site is situated along North Trooper Road (S.R. 3002), which is a state road, and West 

Germantown Pike, which is a County road, the transportation impact assessment (TIA) is 

recommended to be concurrently reviewed by PennDOT and Montgomery County. In addition, since 

the site is located immediately adjacent to East Norriton Township, the TIA should be shared and 

reviewed by East Norriton Township for their knowledge of the site access and associated 

roadway/signal improvements concluded from the study. Any comments from PennDOT, Montgomery 

County, and East Norriton Township should also be coordinated with our office and the Township and 

evaluated and addressed accordingly. 

HCA Response:  The applicant has submitted a transportation impact assessment to all parties 

referenced above. 

6. The TIA submitted by the applicant’s traffic engineer was prepared using the industry’s generally 

accepted transportation impact study practices. The TIA was jointly scoped with PennDOT and the 

Township (via our office) in preparation of the study included for review. It is unclear if the study was 

scoped with Montgomery County. 

HCA Response:  It is noted that the study was also scoped with Montgomery County. 

7. The study presents the following recommendations/conclusions, that should minimally be required of 

the applicant. There may be additional or modified improvements, or driveway design considerations 

based on the comments in this letter and responses to them, as well as those from PennDOT and 

Montgomery County, as the applicant must obtain their concurrence and approvals since North 

Trooper Road (S.R. 3002) is a state highway and West Germantown Pike is a county highway: 

West Germantown Pike and North Trooper Road (S.R. 3002) 

• Widen West Germantown Pike approximately 12 feet along the site frontage in order to 

restripe the western leg of this intersection to provide a separate left-turn lane and a shared 

through/right-turn lane on the eastbound West Germantown Pike approach. Note: This 

widening is also intended to provide for a minimum 14-foot curb lane in the westbound 

direction of West Germantown Pike in the future. Note: The frontage widening along West 

Germantown Pike and improvement of the northwest radius of the West Germantown 

Pike/North Trooper Road (S.R. 3002) intersection will require replacement of the existing 

signal pole at this corner to accommodate the improvements. 

• Traffic signal timing modifications. 

HCA Response:  Acknowledged and requested improvements are reflected on the revised plan. We 

understand the existing signal pole at the corner will need to be replaced and this will be reflected on 

our future HOP plans.  

8. With the proposed improvements noted above to widen the West Germantown Pike site frontage and 

to provide for roadway restriping and a designated eastbound left-turn lane at the intersection, the 

applicant is helping to mitigate their impact and working towards the larger long-term solution to 

alleviate the congestion experienced by vehicles along West Germantown Pike in the vicinity of the 

site. These are improvements that were identified in the West Germantown Pike Corridor Study 

completed for Montgomery County in the early 2000’s as well as the capital improvement plan 

completed for the adjacent signalized intersection in the Worcester Township Act 209 study., Under 

the County review, however, they may comment on their desire to provide for a shoulder or designated 

bike lane between a future westbound travel lane and the currently proposed new curb line along the 
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West Germantown Pike site frontage to accommodate two westbound through lanes and a 5-lane 

cross-section (plus bike lanes/pedestrian ways). 

HCA Response:  Acknowledged. 

9. The widened lane closest to the site should be striped to provide gore pavement markings in the 

interim and allow for the conversion into an additional westbound through lane (plus shoulder if the 

County requires) in the future. 

HCA Response:  Gore striping has been provided, see Sheet 7. 

10. The analysis worksheets should be revised to show all analysis inputs (i.e., saturated flow rate, lane 

 widths, grades, heavy vehicles percentages, etc.), in order to confirm the inputs used in the analysis. 

HCA Response:  An updated Traffic Impact Assessment has been completed and includes the printouts 

showing the analysis inputs. The updated TIS is included with this submission.  

11. The base critical headway and follow up headway factors for all unsignalized intersections should be 

adjusted to be consistent with PennDOT Publication 46, Chapter 10 parameters. 

HCA Response:  The base critical headway and follow-up headway factors are consistent with 

PennDOT’s parameters. 

12. The applicant’s traffic engineer should verify the traffic signal timings/phasing used in the analysis 

conditions at the intersection West Germantown Pike and Park Avenue/Valley Forge Road (S.R. 0363) 

during both peak hours to confirm they match the traffic signal permit plan. 

HCA Response:  The traffic signal timings/phasing in the updated study have been confirmed to match 

the traffic signal permit plan.  

13. The study utilizes a background growth rate of 0.21 percent per year which is consistent with data 

contained in PennDOT table entitled, Growth Factors for August 2023 to July 2024 for urban non- 

interstates in Montgomery County. It should be noted that the study should have used a background 

growth rate is 0.17 percent per year as contained in PennDOT table entitled, Growth Factors for 

August 2024 to July 2025, for urban non-interstates in Montgomery County. The analyses do not need 

to be revised specifically for this growth factor as the growth rate used in the study is higher, and 

therefore considered more conservative. However, to address other capacity/LOS items the 

applicant’s engineer may re-run analyses with the lower rate. 

HCA Response:  The updated study applies a 0.17% per year growth factor.  

14. Please provide volume development spreadsheets in the appendices that clearly indicate the existing 

volumes, baseline traffic growth volumes, traffic generated by planned or approved projects in the 

study area, and the proposed site volumes. 

HCA Response:  The updated study includes the volume development spreadsheets in Appendix H. 

15. The applicant’s traffic engineer should verify if they contacted East Norriton Township to determine if 

there are any proposed/planned nearby developments in that Township that should have been 

included in the future conditions traffic volume projections. If this was not done, please do so. 

HCA Response:  East Norriton Township has been contacted and confirmed that no proposed/planned 

developments are to be included in the study. 

16. The traffic signal timings at the intersection of West Germantown Pike and North Trooper Road (S.R. 

3002) should be optimized under 2029 future base conditions as required by current PennDOT TIS 

guidelines. 

HCA Response:  The updated study optimizes the future base conditions for this intersection. 
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17. The HCM worksheets for the unsignalized study intersections during both the weekday morning and 

weekday afternoon peak hours under all analysis conditions should be revised to include the overall 

levels-of-service/delay in order to confirm the overall levels-of-service/delay results shown in Table 3. 

HCA Response:  The HCS program does not include an overall LOS/delay.  The information in Table 3 is 

calculated as a weighted average delay for all movements. 

18. The 2029 future no-build and build queues at the following intersections exceed the available storage 

lengths on one or more of the turn lanes between no-build to build conditions according to the queue 

analysis provided in Table 4: 

• West Germantown Pike and North Trooper Road (S.R. 3002) – westbound left-turn lane 

• West Germantown Pike and Park Avenue/Valley Forge Road (S.R. 0363) – eastbound left-turn 

lane 

Therefore, the applicant’s engineer must evaluate feasible additional improvements required in order 

to reduce the queue lengths at these intersections during both peak hours or must provide an 

Alternative Transportation Plan (ATP) to provide necessary storage and/or infrastructure 

improvements in the study area that are feasible and will improve transportation (multi-modal) 

mobility. 

HCA Response:  The queue conditions referenced are due to No-Build traffic volumes.  The 

development traffic has very little impact on these queue conditions and it is the applicant’s position 

that no further mitigation is required. 

19. Crash analysis for the most recent five years of available crash data (i.e., 2019-2023) must be 

 included in the study for all study intersections. 

HCA Response:  Crash data has been requested and will be provided under separate cover. 

20. The applicant’s traffic engineer will likely be required by PennDOT to complete a comprehensive 

pedestrian study for the existing signalized intersection of West Germantown Pike and North Trooper 

Road (SR 3002). An inquiry should be made to the County and PennDOT to confirm before completing. 

This pedestrian study would include documentation of the existing pedestrian accommodations and 

generators at the intersection and improvements proposed as part of the site development. It should 

be noted that upgrades to the existing pedestrian signal equipment may result from the study with the 

other intersection improvements at this location, as well as provision of appropriate ADA facilities and 

crosswalks. 

HCA Response:  Acknowledged, a pedestrian study will be prepared in conjunction with the PennDOT 

HOP submission. 

21. It is noted that the applicant is proposing to provide a dedicated left-turn lane for eastbound West 

Germantown Pike as part of the traffic study and project improvements. Due to curve in West 

Germantown Pike through the intersection and grades, the vehicles waiting to make the left-turn on 

the eastbound approach may impact the unobstructed view of oncoming through traffic for motorists 

turning left from westbound West Germantown Pike onto southbound North Trooper Road (SR 3002). 

Due to this, PennDOT may necessitate the implementation of protected-prohibited left-turn phasing for 

the westbound West Germantown Pike left-turn lane. Implementation of protected-prohibited phasing 

will likely impact the traffic analysis results and could potentially require additional mitigation 

measures. We request that the applicant’s traffic engineer evaluate this potential sight-distance 

concern in the field, and then recommend that a technical meeting with PennDOT, County, and 

Township representatives be scheduled to confirm what, if anything, should be done with the signal 

timing/phasing for the left turn approaches. With the conclusions and guidance discussed, then revise 

the TIA accordingly. 
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HCA Response:  The sight distance has been reviewed and it is our position that the sight lines will be 

acceptable to allow protected-permitted left-turn phasing on WB Germantown Pike. The 

timing/phasing can be further evaluated during the HOP review process with PennDOT and the County. 

22. As noted in a prior comment, the radius improvements proposed on the northwest corner of the 

existing signalized intersection of West Germantown Pike and North Trooper Road (SR 3002) will 

impact the existing signal equipment and require it to be relocated and replaced. 

HCA Response:  Plans for the signal equipment relocation will be included in the HOP application. 

23. The applicant’s traffic engineer shall provide left-turn conflict analysis calculations to confirm the need 

for left-turn phases at the existing signalized intersection of West Germantown Pike and North Trooper 

Road (SR 3002). Additional signal equipment may need to be replaced to accommodate the phasing 

requirements determined by the analysis, and the structural integrity of the existing equipment must 

then be evaluated to discern if it needs to be upgraded. 

HCA Response:  A left-turn conflict analysis has been included in the updated study (Appendix K). The 

WB left turn is the only left turn movement that requires a protected phase which is present under 

existing conditions. 

24. To reiterate an earlier point, East Norriton Township owns and maintains the traffic signal at the 

intersection of West Germantown Pike and North Trooper Road (SR 3002). All design plans and 

documents related to the traffic signal must be also submitted to East Norriton Township for review 

and approvals. 

HCA Response:  Acknowledged; all traffic signal related plans will be provided to East Norriton 

Township for review with the submission of the HOP applications.  

 

Preliminary Land Development Plans 

25. The cartway widths along the North Trooper Road (S.R. 3002) and West Germantown Pike site 

frontages should be clearly labeled on the plans and be in accordance with Section 130-16.C of the 

Subdivision and Land Development Ordinance. The applicant’s traffic engineer indicates in its 

response that the cartway widths have been provided (labeled) on the preliminary land development 

plans, however, we are unable to locate them in this submission. 

T&M Response:  The cartway widths along North Trooper Road and West Germantown Pike have been 

labeled on Sheet 3. 

26. A note must be added to the plan stating that the area between legal right-of-way line and ultimate 

right-of-way line along North Trooper Road (S.R. 3002) and West Germantown Pike should be offered 

for dedication to the authority having jurisdiction over the road as required by Section 130-16.C(2)(c) 

of the Subdivision and Land Development Ordinance. The applicant’s traffic engineer indicates in its 

response that a note will be added to the land development plans. 

T&M Response:  A note has been added to the Site Plan for the area between the legal and ultimate 

ROW lines stating that the area is offered for dedication to PennDOT for North Trooper Road and 

Montgomery County for West Germantown Pike, Sheet 7. 

27. According to Section 130-18.A of the Subdivision and Land Development Ordinance, sidewalk should 

be provided along the site frontages of North Trooper Road (S.R. 3002) and West Germantown Pike. 

The applicant’s traffic engineer indicates in its response that sidewalk has been provided along the 

North Trooper Road (S.R. 3002) and West Germantown Pike site frontages, however, the plans 

currently show sidewalk along the West Germantown Pike site frontage and along only a portion of the 

North Trooper Road (S.R. 3002) site frontage from West Germantown Pike to the proposed site 

access, thereby satisfying the ordinance requirement for West Germantown Pike but not satisfying the 

ordinance requirement for North Trooper Road (S.R. 3002). The plans must either be revised to show 
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sidewalk along the entire North Trooper Road (S.R. 3002) site frontage, or a waiver/partial waiver 

must be requested from this ordinance requirement with a detailed explanation why it is being 

requested. We note to the Township that no sidewalk currently exists along either side of North 

Trooper Road (S.R. 3002) in the vicinity of the site. The Board of Supervisors may consider deferring 

this obligation that is required of the applicant until such a time as may be required by the PennDOT or 

the Township for this property, whether under present or future land ownership, and at no cost to 

Worcester Township, or may desire to consider a fee in lieu of sidewalk to be kept in escrow for future 

sidewalk installations in the Township and/or area of these properties. 

T&M Response:  The sidewalk along Trooper Road has been extended to the driveway for the existing 

house on proposed Lot 1. We are requesting a partial waiver from the requirement to provide sidewalk 

on Trooper Road beyond this point because there is no sidewalk to which a connection can be made. 

The existing topography in this location is not appropriate for a sidewalk.  

28. The plans have been revised to show curbing along the West Germantown Pike site frontage and 

along the North Trooper Road (S.R. 3002) site frontage for Lot 2 from West Germantown Pike to a 

point to the north of the gravel driveway for the existing single-family home and garage on the northern 

end of the site, however, it is unclear if the applicant is proposing to install curbing entirely along the 

Lot 1 site frontage to the northern property line on North Trooper Road (S.R. 3002) as is required in 

Section 130- 18.B of the Subdivision and Land Development Ordinance. The applicant’s traffic 

engineer indicates in its response that curbing is provided along the West Germantown Pike and North 

Trooper Road (S.R. 3002) site frontages for the parcel (Lot 2). We recommend that the plans be 

revised to clearly show curbing along the entire site frontage (both Lots 1 and 2) of North Trooper 

Road (S.R. 3002), or a waiver/partial waiver must be requested from this ordinance section with a 

detailed explanation of why it is being requested. We do note to the Township that there is currently no 

curbing along either side of North Trooper Road (S.R. 3002) in the immediate vicinity of the site. 

Alternatively, the Board of Supervisors may also consider deferring this obligation that is required of 

the applicant until such a time as may be required by the PennDOT or the Township for this property, 

whether under present or future land ownership, and at no cost to Worcester Township, or may desire 

to consider a fee in lieu of curb to be kept in escrow for future curb installations in the Township 

and/or area of these properties. 

T&M Response:  The plans have been revised to show curb along the entire frontage on Trooper Road.   

29. As previously commented upon in the prior review, adequate connectivity of the proposed sidewalk 

along the West Germantown Pike and North Trooper Road (S.R. 3002) site frontages to the signalized 

intersection of West Germantown Pike/North Trooper Road (S.R. 3002) must be provided. In addition, 

provision of ADA ramps and a crosswalk across North Trooper Road (S.R. 3002) from the site to the 

Norriton Presbyterian Cemetery should be incorporated into the plans. 

The applicant’s traffic engineer indicates in its response that ADA ramps and crosswalks are not 

shown on the plans at the intersection of West Germantown Pike and North Trooper Road (S.R. 3002) 

connecting the site and the Norriton Presbyterian Cemetery since there is no corresponding ADA ramp 

on the opposite side of North Trooper Road (S.R. 3002) for which to connect a crosswalk, and that 

further discussion will be required between the County, PennDOT, and the Township. We concur that 

this item should be discussed along with other items in this letter with the agencies involved. 

T&M Response:  As discussed with PennDOT and Montgomery County Roads and Bridges 

representatives, the plans have been revised to show an ADA ramp to the intersection of Trooper Road 

and West Germantown Pike and a crosswalk on Trooper Road. We have also shown ADA ramps for the 

crossings on the church property but have noted that an easement or ROW must be confirmed on the 

church property before the ADA ramps can be constructed. 

30. According to Section 130-18.A(3) of the Subdivision and Land Development Ordinance, a minimum of 

five feet should be provided between the curb and sidewalk. There is currently approximately four feet 

of separation between the curb and sidewalk along the roadways throughout out the site, and no 

separation provided between the curb and sidewalk in the island in the northern parking area, thereby 
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not satisfying the ordinance requirement. The plans should be revised to show a minimum of five feet 

between the curb and sidewalk along the roadways throughout the site and in the island in the 

northern parking area, or a waiver must be requested from this ordinance requirement with a detailed 

explanation of why it cannot be provided per ordinance. 

T&M Response:  A waiver is being requested to allow the distance between the curb and sidewalk to be 

four feet instead of five feet. The sidewalk on the northern island has been moved to be four feet back 

from the curb so that it is consistent with the other sidewalks. 

31. According to Section 130-17.B(2) of the Subdivision and Land Development Ordinance, driveways 

shall be located no less than 40 feet from a street intersection. The plans currently show less than 40 

feet between the intersections in the northern and southern parking areas and the driveways for the 

individual townhouses along the internal roads in the vicinity of these intersections. The plans should 

be revised to show a minimum of 40 feet between the driveways and intersections in the northern and 

southern parking areas, or waiver must be requested from this ordinance requirement. 

T&M Response:  The proposed internal access drive serving the townhouse units fits the description of 

a private driveway as described in SLDO Section 130-17.C. If the internal access drive is determined to 

be a private driveway, the requirement for sight distance from each, individual townhouse driveway 

would not apply as the individual townhouse driveways are performing the function of parking spaces 

instead of driveways. However, in the event the Township would still require a waiver, one has been 

requested from Section 130-17.B.2. for units 1, 10, and 45 to have their parking spaces less than 40 feet 

from an intersection.  The edges of the units’ parking spaces are approximately 38 feet from the 

centerline of the intersecting driveway and would constitute de minimis relief 

32. The curb radii should be labeled on the plans at the proposed driveway intersections with North 

Trooper Road (S.R. 3002) and West Germantown Pike and be in accordance with Section 130-17.B(3) 

of the Subdivision and Land Development Ordinance. The applicant’s traffic engineer indicates in its 

response that the curb radii at the West Germantown Pike and North Trooper Road (S.R. 3002) 

driveways are 35 feet and that they will be labeled on future plans. 

T&M Response:  The curb radii have been labeled on the plans at the intersections of Trooper Road and 

West Germantown Pike on Sheet 7.  

33. The designer should ensure sufficient sight distance is provided for the proposed driveways along the 

internal road in accordance with Section 130-17.B(1) of the Subdivision and Land Development 

Ordinance. The applicant’s traffic engineer indicates in its response that sight distance requirements 

for individual driveways along an internal road are not required in Section 130-17 and it will discuss 

this with the Township Traffic Engineer. Since this ordinance section pertains to driveway intersections 

with streets, the sight distance for the individual driveways along the internal road should be provided. 

T&M Response:  Sight lines have been added to the Landscape Plan to show reasonable sight distances 

at the internal accessway intersections on Sheet 7. 

34. According to Section 130-17.D(2) of the Subdivision and Land Development Ordinance, at no time 

shall angle or perpendicular parking along the curbs of local, public, or private access roads or streets 

be permitted. All parking other than parallel parking shall be physically separated from the cartway by 

a minimum of seven feet and confined to barrier parking. The plans do not show any separation 

between the perpendicular parking and the cartway in the parking areas on the northern and southern 

ends of the site, thereby not satisfying the ordinance requirement. The plans should be revised to 

show a minimum of seven feet of separation between the perpendicular parking and cartways in these 

parking areas, or a waiver must be requested from this ordinance requirement. 

T&M Response:  Please see the response to #31. However, in the event the internal access driveway is 

reviewed as a street, a waiver is requested to allow perpendicular guest parking along the private 

driveway serving the multifamily townhouse units.  
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35. Horizontal curvature information should be provided on the plans for the internal roadway and be in 

accordance with Section 130-16.B(2) of the Subdivision and Land Development Ordinance. 

T&M Response:  Horizontal curvature information for the internal access driveway has been provided 

on the plans on Sheets 23-25. 

36. The proposed profiles should be revised to include the points of intersecting streets and be in 

accordance with Section 130-16.E.7 of the Subdivision and Land Development Ordinance. 

T&M Response:  The points of intersecting streets have been added to the profile on Sheets 23-25. 

37. The proposed profiles on Sheets 20-22 should be updated to provide the proposed elevations on the 

bottom informational band. 

T&M Response:  The profiles have been updated to provide the proposed elevations at the bottom on 

Sheets 23-25. 

38. The proposed crosswalk areas must be shown on the proposed profiles and have ADA compliant 

slopes. 

T&M Response:  the proposed crosswalk areas have been provided on the profiles and are ADA 

compliant on Sheets 23-25. 

39. Detailed ADA designs and CS-4401 forms must be submitted for review for all ADA ramps located 

within the Township right-of-way, along with any necessary TIF forms, for municipal concurrence. 

Crosswalks across the accesses should be designed to cross in front of the stop bar. 

T&M Response:  Acknowledged; this will be done as part of the HOP submissions.  

40. The required and available sight distances must be provided and labeled on the plans for the 

intersections of the proposed roadway and North Trooper Road (SR 3002) and West Germantown 

Pike. 

T&M Response:  The required and available sight distances have been provided on Sheet 7. 

41. The designer must evaluate the proposed pipe connection with existing inlet T1, as well as proposed 

Inlet A11. Based on the information provided, it does not appear that either inlet is constructible. 

T&M Response:  Inlet T1 will be replaced with a Type-4 box to accommodate the pipe connections, see 

Sheet 29. Inlet A11 and its adjacent inlets are located to maximize stormwater capture but if needed 

the C tops can be replaced with steel grates 

42. The designer should clarify where the detail for concrete curb on Sheet 23 of the plan set will be used. 

T&M Response:  Curb detail has been labeled for use along public streets, Sheet 26.  

43. The design ESALS for the proposed PennDOT pavement legend provided on Sheet 24 of the plan set 

should be verified. 

T&M Response:  The design is based on another project nearby on West Germantown Pike. This 

information will be verified as part of the HOP application.  

44. The designer should consider placing the proposed sidewalk closer to the ultimate right-of-way line in 

order to better accommodate the future ultimate widening of West Germantown Pike. 

T&M Response:  Acknowledged; this will be discussed with Montgomery County Roads and Bridges.  

45. Parking along the edges of both sides of the internal roadway based on the site design, road widths, 

and location of driveways will need to be prohibited by adequate signing. The Township Engineer and 

Fire Marshal may also comment on this design. The applicant’s traffic engineer indicates in its 

response that “No Parking” signs will be added to the plan in future submissions. 
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T&M Response:  No parking signs have been added to the plans, Sheet 7. 

46. Turning templates must be provided demonstrating the ability of trash trucks and the largest expected 

delivery vehicle/moving trucks to maneuver into and out of the full-movement driveway along North 

Trooper Road (S.R. 3002), as well as entirely through the site’s private street system. 

The applicant’s traffic engineer indicates in its response that these turning templates have been 

provided in this submission, however, we are unable to locate them in the submission. 

T&M Response:  Turning templates have been provided with this submission, Sheets 43-46. 

47. The Township Fire Marshal should review the emergency vehicle turning templates for accessibility 

and circulation needs of emergency apparatus. Ensure that any correspondence, including any review 

comments and/or approvals, is included in subsequent submissions. The applicant’s traffic engineer 

indicates in its response that no correspondence from the Fire Marshal has been received to date and 

any correspondence will be included in future submissions. 

T&M Response:  The Township Fire Marshal commented on the application in a memo dated 3/6/2024. 

With the exception of adding no parking signs, there were no other items to address from the review 

memo. No parking signs have since been added to the plan, see Sheet 7. 

48. All proposed signs should be clearly labeled on the plans in subsequent submissions. The applicant’s 

traffic engineer indicates in its response that all proposed signs have been labeled on the plans, 

however, several signs throughout the proposed development are not clearly labeled on the plans. 

T&M Response:  All signs have been labeled on the Site Plans, Sheet 7. 

49. We recommend that the proposed Knox Box gate should likely be moved closer to the southern side of 

the emergency-only access along West Germantown Pike just inside the ultimate right-of-way line so 

that vehicles from West Germantown Pike see it and do not improperly use it to access the site. In 

addition, both ends of the emergency-only access should be signed to clearly indicate it is for 

emergency use only with special “Do Not Enter” signs for emergency vehicles only. If this is going to 

remain an emergency-only access, the County can weigh in on the provision of smaller radii or perhaps 

a depressed curb driveway, so it is less likely to be mistaken for an access roadway to/from the 

property for everyday vehicles to use. The pavement section between the curbline and internal 

roadway should also be discussed and potentially be designed with pavers capable of carrying an 

emergency vehicle. 

The applicant’s traffic engineer indicates in its response that the location of the Knox Box gate 

currently shown on the plans was chosen to allow emergency vehicles to pull off of West Germantown 

Pike to unlock the gate and that its ultimate location will be discussed with the Fire Marshal. The Fire 

Marshal should comment on this. 

T&M Response: “Do not enter” signs have been added at both ends of the emergency access lane and 

the gate has been moved closer to W Germantown Pike, see Sheet 7. The Fire Marshal stated in his 

review that the configuration of the emergency access is acceptable.   

50. A total of 24 guest parking spaces (12 at each end of the development) are proposed. With the 

provision of narrower roads and parking to be prohibited except in driveways (approximately 20’ to 22’ 

deep and 20’ wide, allowing up to two driveway cars not in garage) and in the guest parking spaces, 

the adequacy of parking should be evaluated and provided by the applicant and their team. 

Depending on the demographic of residents to live in this community, holiday and special gatherings 

may require more overflow parking than available in this community, and the roadways and site layout 

are not designed to allow for on-street parking and two-way travel for other vehicles to circulate. No 

parking is to be provided along West Germantown Pike or North Trooper Road (S.R. 3002). 

The applicant’s traffic engineer indicates in its response that the proposed number of guest parking 

spaces complies with Township requirements and that additional guest parking spaces can be added 

if determined to be necessary. Since the Township Ordinance does not specify any requirements for 
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guest space parking, we recommend that the applicant try to provide as many guest parking spaces as 

possible throughout the site to accommodate for the potential for additional overflow parking needs 

throughout the development. 

T&M Response:  The number of guest parking spaces has been increased from 24 to 27.    

51. Retaining wall design documents, including reports and specifications, must be submitted to the 

Township Engineer for review and concurrence. The applicant’s traffic engineer indicates in its 

response that the retaining wall design documents will be submitted to the Township under separate 

cover. 

T&M Response:  Upon their completion, design plans for the retaining walls will be submitted to the 

Township under separate cover letter. 

 

If you have any questions or need any clarification or additional information, please contact me. 

Very truly yours,  

T&M Associates 

 

Barry G. Stingel, PLA 

Supervising Landscape Architect  



 

 

 

 

April 4, 2025 

 

Mr. Dan DeMeno, Township Manager 

Township of Worcester 

1721 Valley Forge Road, PO Box 767 

Worcester, PA 19490-0767 

 

RE: 1035 Trooper Road 

 Parcel No. 67-00-01540-004  

 Westrum Development Company 

 Fire Marshal – Preliminary Land Development Plan Review Response 

  

Dear Mr. DeMeno: 

 

We are in receipt of the Fire Marshal review memo dated March 6, 2025 regarding the above referenced Preliminary 

Plan.  On behalf of the applicant, Westrum Development Company, T&M offers the following responses to the above-

mentioned review letter. Our responses are in bold-standard font for clarity. 

 

1) Fire Truck Turning Template 

a)  The provided plan, Sheet 37 of 37, provides for a twenty-four foot cartway concurrent 

      with §130-16 C.1 (a) [1][b]. Township of Worcester Code. This will be acceptable 

      pending the installation, or identification, of “No Parking” Signage or markings along 

      the entire curb length where the cartway is less than twenty-eight feet in width. 

 

T&M Response:  No Parking signs have been added along the internal access drive, shown on Sheet 7. 

 

2) Fire Hydrant(s) 

a. The spacing and locations of the fire hydrants are acceptable as proposed. The 

                 hydrants are proposed, Sheet 8 of 37, in accordance with §130-31 G, with 600 feet of 

                 all existing and proposed structures. 

 

T&M Response:  Fire hydrant locations are unchanged from the first Preliminary Plan submission. 

 

3) Emergency Access Lane – is acceptable. The gate lock shall be a Knox Lock and locked on 

     the end, opposite additional locks, if non-motorized. This lane shall be always maintained, 

     including during inclement weather. 

T&M Response:  We acknowledge the requirement for year-round maintenance. Note that some minor changes have 

been made to the emergency access on the current submission (Sheet 7). Those changes include: 

• A portion of the lane outside of the public ROW will have a grass paver surface instead of asphalt 

• The gate has been moved closer to W Germantown Pike. 

• “Do Not Enter” signs have been shown at both ends of the emergency access lane. 

 

If you have any questions or need any clarification or additional information, please contact me. 

Very truly yours,  

T&M Associates 

 

Barry G. Stingel, PLA 

Supervising Landscape Architect  



  

 

  

 

May 15, 2025 
 Ref: #C0005084 
 
 
 
Township of Worcester 
1721 Valley Forge Road 
PO Box 767 
Worcester, PA 19490-0767 
 
Attention: Dan DeMeno, Township Manager 
 
Reference: 1035 Trooper Road  
  Parcel No. 67-00-01540-00-4 

“Trooper Ridge” Minor Subdivision and Residential Land Development 
Preliminary Review (2nd Review) 

 
Dear Dan: 
 
 Our office is in receipt of your request for review of a Preliminary Plan for the above-
referenced site. The submission consists of a 46-sheet plan dated December 19, 2024, last 
revised March 26, 2025, and a Post Construction Stormwater Management and Erosion and 
Sediment Control Report dated December 18, 2024, and last revised March 26, 2025, both 
prepared by T&M Associates. 

 
The applicant proposes subdivision of an existing 15.12-acre (gross) 13.32±-acre (net) 

parcel to create two lots. Lot 1 will be a 1.45-acre (gross) 0.94-acre (net) lot to contain an existing 
single-family detached dwelling with a detached garage located entirely in the R-100 Residential 
Zoning District and Multi-Residential Use Overlay district. Lot 2 will be a 13.66-acre (gross) 11.27-
acre (net) lot to contain 45 townhouses in nine building clusters ranging from four to six units 
each, all with a two-car garage and driveway accessed by a 24-ft.-wide private roadway, with 24 
perpendicular overflow parking spaces in two separate parking areas, an aboveground 
stormwater basin, and an amenity space. The existing parcel is a split-zoned lot in both the R-
100 Residential, C-Commercial Zoning Districts, as well as the MR - Multi-Residential Use 
Overlay District. Access to Lot 2 will be provided via one full-movement access at the 
southeasterly frontage along Trooper Road (State Route 3002) with one emergency access to 
Germantown Pike (Montgomery County Route) at the southwesterly frontage. The three existing 
driveway accesses serving Lot 1 will remain unchanged. All townhouses are proposed to be 
connected to public water and sewer service and stubs to Lot 1 will be provided for future 
connection. 

 
We offer the following comments for consideration by the Township: 

 
ZONING: 
 

The following comments are based upon the Worcester Township Zoning Ordinance: 
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1. Ordinance No. 285 adopted June 16, 2021 made the MR Multi-Residential Overlay District 
applicable to this property with underlying zoning districts to remain. The existing 15.12- 
acre lot consists of two zoning districts, approximately 21% C-Commercial and 79% R-
100 Residential. Once subdivided, Lot 1 will be entirely R-100 and Lot 2 will be 
approximately 29% C-Commercial, with the remainder being zoned R-100 Residential. 

 
2. The proposed use of Lot 1, single-family detached dwelling with a detached barn for 

storage and workshop use incidental to the principal dwelling use, is permitted by right in 
the R-100 Zoning District and Multi-Residential Overlay. (150-67.B, 150-67.C and 150-
83.A) 

 
3. The use of the accessory structure on Lot 1 must be discussed with the Township. The 

Zoning Table should be updated to reflect any applicable zoning data related to accessory 
structures. (150-177.A) 

 
4. Per our previous comments, the plans have been revised to show Lot 2 in its entirety. Due 

to the proposed lot line of the subdivision, non-conforming yard setbacks may be created 
at the west and rear of the accessory structure. Dimensions from the proposed lot line to 
the structure must be added to the plans to evaluate compliance with the zoning 
ordinance. (150-69) 

 
5. The proposed use of Lot 2, multi-family dwellings consisting of 45 townhouses, is 

permitted in the Multi-Residential District at a density of four units per developable acre. 
The plan notes a lot area of 11.27 net acres; therefore, 45 townhouses results in a 
permissible density of 3.99 d.u./acre. (150-83.B and 150-89.E.1) 

 
6. The twenty units with rears oriented towards Trooper Road will have basements with floor 

slabs approximately 10 feet below the finished floor elevation at the street side. While the 
Zoning Data table on Sheet 2 notes a 30-foot proposed height for all structures, we 
question the asterisk which states, “units will have basements with a majority of the 
basement wall area below finished grade.” The ordinance definition of basement requires 
the basement floor to be below subgrade on all sides. Additionally, the ordinance defines 
building height as the vertical distance measured from the average elevation of the 
existing grade at the location of the building or its highest point of a flat or multi-level roof. 
A height variance may be required for the units in question if any are to exceed 35 feet or 
two stories. If any other units will have basements, the proposed floor elevation(s) must 
be added to Sheet 7. (150-9 and 150-87.A.1) 

 
The applicant’s engineer’s response states that all buildings will comply with the 
Township’s height requirements. 

 
7. A 20-foot-wide screen planting buffer has been provided in the exterior 50 feet of the 75-

foot buffer area. The plan proposes to use existing vegetation towards the buffer. The 
Township must determine if the existing vegetation is sufficient as a buffer. (150-89.E.6.b) 

 
8. If the townhouses are to be operated under a homeowners association, the future 

association declaration and by-laws may need to include language prohibiting the keeping 
of recreational vehicles and travel trailers. (150-160) 

 
9. All buildings shall be designed as a single architectural scheme. The applicant must 

provide the Township with renderings of the intended building design scheme for the 
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townhouses to ensure the continued character of the Township. Additionally, elevation 
views shall be provided of the townhomes backing up to Trooper Road. (150-89.E.2) 

 
The applicant states that architectural drawings will be provided under separate cover. At 
the time of issuance of this letter, the Township has not received architectural plans. 
 

10. The applicant must propose an amenity area. We note that the Township’s Open Space 
Preservation Plan contains an “implementation item” for the consideration of recreational 
space in the Fairview Village area. We recommend an inclusive facility with elements for 
all ages and abilities be considered, such as accessible play equipment, benches or 
similar seating areas, tables, and weather-protected gathering space. At the Board of 
Supervisors’ discretion, the Township may a require a fee-in-lieu of outdoor recreational 
facilities. The applicant proposes a fee-in-lieu for the amenity space. (150-89.E.7) 

 
SUBDIVISION AND LAND DEVELOPMENT 
 

The following comments are based upon the Worcester Township Subdivision and Land 
Development Ordinance: 

 
1. The location and water supply must be noted on the plans. (130-33.C.4.c) 

 
2. General ERSA Note No. 3 on Sheet 12 has been revised to indicate that the site does not 

have wetlands. The consultant that performed the wetland investigation and the date of 
the investigation must be added to this note. (130-33.C.3.e) 
 

3. Whenever possible, the applicant shall preserve trees, groves, and/or waterways. If more 
than 25% of the existing trees on site with six-inch DBH or more are destroyed because 
of development, then all trees over the 25% threshold shall be replaced in addition to other 
landscaping requirements. The location of the existing trees to be removed must be shown 
on the plans. (130-14.C) & (130-28.F.7.b) 

 
4. A portion of the retaining walls are proposed in steep slope areas. Retaining walls are not 

permitted unless the applicant can demonstrate that steeper slopes or retaining walls can 
be stabilized and maintained adequately and that they more effectively preserve the 
landscape in its scenic and/or natural state. The applicant indicates that retaining wall 
design will be under separate cover. (130-32.1.C.4) 
 

5. Street names must be proposed for consideration by the Township Planning Commission 
and Board of Supervisors. Proposed names shall not closely resemble any other existing 
streets. (130-16.A.8) 
 

6. The plans must demonstrate that a 200-foot sight distance is provided along the proposed 
streets along the centerline, measured at the driver’s eye height of five feet. The plans 
were revised to show 150 ft. of sight distance which must be revised to 200 ft. (130-16.B.1) 
 

7. It is noted that the area between the title line and ultimate right-of-way is being offered to 
the Township for dedication. A legal description providing metes and bounds for this area 
shall be provided. We recommend the portion of the existing dwelling at proposed Lot 1, 
which encroaches this area, be excluded from the overall area to be offered. 
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8. If the Township requires an amenity area and not a fee-in-lieu of, the Township shall 
comment on the appropriateness of the amenity space and consider if its placement 
effectively preserves the site’s natural features. We note the northern end of the site, 
where it is proposed to be located, contains steep slopes and medium-aged trees, 
whereas other portions of the site are presently meadow with fewer trees. The applicant 
may wish to consider a more central location to all proposed dwellings; however, proximity 
to overflow parking is preferred. (130-21) 

 
9. A "Tree Survey Plan" was not included with the submission.  Relative information is 

depicted on Sheet 5, Demolition Plan, and Sheet 12, Natural Resources Protection Plan, 
which is acceptable. Tree counts of sample areas and tree removal calculations are 
outlined on Sheet 12, Natural Resources Protection Plan.  We request that the applicant 
or their consultant contact this office to arrange a site visit to verify the information 
provided.  Furthermore, the sampling methodology must be submitted to Worcester 
Township for approval.  The applicant’s response indicates a site meeting with the 
Township Engineer will be scheduled in the future once the site meeting has occurred and 
revised plans have been submitted. Additional comments regarding the “Tree Survey 
Plan” may be generated in future revisions. (130-28.E.1) 

 
10. General Landscaping Note Number 1 shall be revised to reflect current plan sheet 

numbers. 
 
11. The installation detail provided for trees to be installed on steep slopes is difficult to read. 

The detail must be revised. 
 
12. We recommend that a note be added to the Plant Schedule indicating the quantity of male 

Winterberry shrubs to be provided as pollinators to the female shrubs. 
 
13. Planting is proposed within an area of vegetation shown to remain.  The planting design 

should be adjusted to eliminate this conflict. 
 
14. Except where precluded altogether by an easement or right-of-way, it is recommended 

that new trees be installed no closer than 5 feet measured horizontally from any 
underground utility. 

 
15. Trees and shrubs shall not be planted within swales. Proposed plantings located in the 

swale system of B3.1 must be relocated elsewhere. 
 
16. Clear sight triangles are to be labeled on the Landscape & Lighting Plan, Sheet 12. 
 
17. The planting design provides for Softening buffers.  Perimeter screen buffer plantings are 

also required. The plans propose that the existing vegetation will be used towards this 
requirement. Landscape Requirement No. 2 must be broken out into screening and 
softening buffer requirements. (150-89.E.6. and 130-28.G.5.f.) 

 
18. Due to Serviceberry being a cohost for Cedar Apple Rust, these should not be planted in 

close proximity to Eastern Red Cedars.  One of the species should be switched out.  
 
19. The following waivers have been requested by the applicant from the Worcester Township 

Subdivision and Land Development Ordinance as requested in a letter dated April 4, 2025 
prepared by T and M  Associates: 
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 a. From Section 129-18.C(2)  - requiring all storm sewer piping to be Class III 
reinforced concrete pipe. 

 
  This partial waiver is to allow High Density Poly Ethylene (HDPE) for two storm 

runs. The storm runs are outside roadways. We take no exception to this waiver 
request. 

 
 b. From Section 129-18.H(12) – requiring emergency spillways that discharge over 

embankments to be reinforced concrete checker block. 
 
  The plans propose the installation of vegetated spillway with a permanent liner. 

We take no exception to this waiver request. 
 
 c. From Section 129-18.H(19) – requiring basins to have a minimum of 6 inches 

between the emergency spillway and the top of the outlet structure and 6 inches 
between the 100-year water surface elevation and the top of grade at the outlet 
structure. 

 
  Due to the lack of infiltration rates, the basin was designed as a Managed Release 

Concept (MRC) basin which makes meeting these ordinances difficult. 
 
 d. From Section 130-16.B(2)(a) – requiring horizontal curves for streets to have a 

minimum radius of 150 ft. for residential streets. 
 
  The applicant proposes that the internal roads are to be private streets which will 

not be dedicated to the Township. 
 
 e. From Section 130-16.C(1)(a)[4] – requiring 50-ft. right-of-way for residential 

streets.  
 
  The applicant is proposing a 40-ft.-wide private right-of-way which is the 

requirement for marginal access streets. 
 
 f. From Section 130-16.C(1)(a)[4] – requiring that residential streets have a minimum 

paved width of 32 feet which may be reduced to 28 or 30 feet if the conditions are 
unreasonable. 

 
  The plans propose a 24-ft.-wide paving width. We note that the plans propose “No 

Parking Signs” along all streets. 
 
 g. From Section 130-17.B(2) – requiring driveways to be located no closer than 40 

feet from a street intersection. 
 
  We take no exception to this request. 
 
 h. From Section 130-17.D.2 – requiring that no angle or perpendicular parking be 

allowed along local, public, or private streets. 
 
  We note four guest parking areas are located perpendicular to private roadways. 

Since this will be a private road, we take no exceptions to this request. 
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 i. From Section 130-18.A.1 – requiring sidewalks along all streets. 
 
  We note this is a partial waiver to not install sidewalk along a 240-ft. portion of 

Trooper Road at the easterly frontage of proposed Lot 1 only. 
 
  The Township may desire a fee-in-lieu of the required sidewalk or a deferral of this 

requirement until the installation of this sidewalk is warranted. 
 
 j. From Section 130-18.A.3 – requiring sidewalks be located 5 feet from the curb line. 
 
  We note the plans propose the sidewalk to be 4 feet from the curb. We take no 

exception to this request.  
 
 k. From Section 130-18.B(1)(a) – requiring all curbing to be concrete. 
 
  The plans propose Belgian Block curbing outside the public right-of-way. We note 

that the roads are proposed to be privately owned. We take no exception to this 
request. 

 
 All waivers must be included on a plan sheet that is to be recorded. 
 
SANITARY SEWER 
 
1. A pressure sanitary sewer extension will be constructed to serve the proposed townhouse 

development. This pressure sewer extension will be constructed within the development 
and continue into W. Germantown Pike. The flow from this project will flow through the 
system to Township MH HD1.1A and flow by gravity to the Heritage Village Pumping 
Station. This pumping station has been evaluated and determined to have adequate 
capacity. We note that sewer treatment from this development will be treated at the 
Berwick Place WWTP. Currently, this plant is projected to have an organic overload within 
five years. A Corrective Action Plan (CAP) is currently under review by PADEP. No new 
connections will be allowed until the CAP is approved by PADEP. 

 
2. The applicant will be required to prepare a Planning Module for this project for sanitary 

sewer service. This module will need to be submitted to the Pennsylvania Department of 
Environmental Protection (PADEP) for review and approval in order to revise the 
Township’s current Act 537 Plan. The Township will need to review the planning module 
prior to submission and execution for PADEP. 

 
3. The design of pressure sanitary system, including calculations, must be submitted to the 

Township for review. The Engineer’s response indicates this will be under separate cover. 
 
4. The applicant will be required to purchase sanitary sewer tapping fees from the Township. 

The Township will determine the adequate number of EDUs required for this project and 
convey that information to the applicant. 

 
5. Capped sanitary and water laterals from Lot 2 to Lot 1 are capped off at the proposed 

property boundary. When capped sewers are provided, on-site disposal facilities shall also 
be provided until connection to Lot 1 is made.  A note must be added to the plans that if 
and when Lot 1 is to be connected to public sewer and water, approval must be obtained 
from the Township and PA American Water Company. Any additional fees, including the 
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appropriate tapping fees, must be paid prior to connection. Also, the ends of the lateral 
and water service must be permanently marked in the field to allow for location in the 
future. (130-26.5) 

 
6. Metes and bounds must be added to the Utility Easement for Lot 1. A legal description 

must be provided for review. 
 
STORMWATER MANAGEMENT, GRADING, EROSION AND SEDIMENT CONTROL 
 

The following comments are based upon the Worcester Township Stormwater 
Management Ordinance: 
 
1. An NPDES permit and erosion and sedimentation adequacy letter will be required from 

the Montgomery County Conservation District and PADEP. (130-32 and 129-20 
 

2. An O&M agreement will be required for all stormwater facilities, in a form acceptable to 
the Township Solicitor. (129-39.A) 

 
3. A Stormwater Management Agreement will be required. The Agreement shall be reviewed 

and approved by the Township Solicitor prior to plan approval. (SMO 129-138) 
 
4. The following storm structures and pipe segments have varying elevations on the Sheet 

11 table relative to the storm sewer profiles on Sheets 17 through 25:  
 
a. A2 - A profile of this pipe must be added to the plans. 
b. MH T5 – T5 is missing from the storm structure table on Sheet 11. 

 
5. Multiple inlets are noted to be surcharged within the storm sewer calculations. The 

calculations and/or plans must be revised to not surcharge inlets. Additionally, design 
capacity of the pipes must not be less than the calculated capacity to the surcharged 
pipes. (129-18.C(10)) 

 
6. All inlets in the storm sewer calculations are considered ‘on-sag’. Inlets that are not 

sumped should be revised to be ‘on grade’ and the calculations updated accordingly. (129-
18.C(10)) 

 
7. One foot of freeboard must be provided for all inlets and manholes (129-18.(13)) 
 
8. As requested, slope labels have been added to the plans. The slopes behind units 1-10 

and 37 and 38 are indicated as 2:1. No excavation or fill may be greater than 4:1. (129-
18.G(4) & (5)) 

 
9. Sump pump discharge locations must be indicated on the plan. (SMO 129-18(C)(20)) 
 
10. Multiple pipes enter inlet boxes into the corner of inlet boxes. Storm sewer pipes may not 

enter inlet boxes at the corner of the structure. The plans must be revised. 
 
GENERAL ENGINEERING & DRAFTING 
 

The following are general comments and considerations generated during the course of 
our review: 
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1. The portion of the existing driveway that Lot 1 utilizes will now be located on Lot 2. The 
applicant has indicated that the driveway is be removed. We note that a portion of the 
driveway is still located on Lot 2 and  an access easement will be required. 
 
a. Sheet 37 illustrates truck turning movements for the aerial fire apparatus only. The 

approach through the emergency access is shown to have a 9% grade. We 
recommend the designer confirm the apparatus can successfully traverse this 
slope. 

 
2. The project proposes several retaining walls. Notes on Sheet 2 and 24 are acceptable, 

however; all walls must be reviewed and approved before construction commences.  
 

3. As requested, a bus stop location has been shown on the plans. The Township should 
discuss the need for a bench for seating and weather protection for students and 
guardians. 

 
4. Sheet No. 1 includes a list of utility users. There are other utilities (East Norriton) listed 

which may or may not be impacted by this project and the applicant should review those 
and provide an accurate listing of only utilities impacted.  

 
5. The proposed split rail fence must be shown on the Record Plan. 
 
6. The plans must be submitted for review and comment to the following agencies: 
 

a. Montgomery County Planning Commission 
b. Montgomery County Conservation District 
c. PennDOT – Trooper Road 
d. Montgomery County Roads and Bridges Department W. Germantown Pike 
e. PADEP 
f. PA American Water 
g. Township Traffic Engineer 
h. Fire Marshal 

 
The above represents our comments on this Preliminary Plan Submission. Please contact 

me if you have any questions or need additional assistance on this project. 
 

Very truly yours, 
       CKS ENGINEERS 
       Township Engineers 
        
 
 
       John Evarts, P.E. 

JWE/klk 
cc: Christian Jones, Assistant Township Manager (via email) 
 Casey Moore, Township Traffic Engineer (via email) 
 James O’Donnell, Owner 
 Robert Gundlach, Esquire, Fox Rothschild (via email) 

Michael Maier, Commerce Pursuit Capital, L.P. (via email) 
Barry Stingel, P.E., T&M Associates (via email) 

 File 



Matthew T. McCloskey 

Fire Marshal 

Tredyffrin Township 

Phone: 484-928-8133 

Email: mmccloskey@barryisett.com 

 

 
To:  Dan DeMeno, Township Manager 
 
From:  Matthew T. McCloskey, Fire Marshal        

 

RE:  LD2025-01 Trooper Ridge Subdivision – Response (04-04-2025) 
1035 North Trooper Road, Worcester Township, Montgomery County, Pennsylvania 

 
Date: May 2, 2025 
 

  
A review of the response letter dated April 4, 2025 was completed and all items in the original letter 
have been satisfactorily addressed. 
 
 
        
        
 



               MEMORANDUM 
 
 
 
 
 
TO: Worcester Township Planning Commission 
FROM: Dan DeMeno, Township Manager 
DATE: May 6, 2025 
SUBJECT: Final Draft Ordinance – Accessory Structures and Associated Definitions 
 
Attached for your review is the final draft ordinance amending regulations for accessory structures and 
associated definitions within Chapter 150 of the Worcester Township Zoning Ordinance. This draft 
reflects prior Planning Commission discussion as well as staff and Board input. 
 
As I have not received any written feedback following the April Planning Commission meeting as 
requested, only one change has been made to the draft: the addition of a de minimis exemption for very 
small accessory structures. I have also included clarifying edits and explanatory comments within the 
document. Please refer to those comments regarding the rationale behind certain revisions and the 
decision to leave some provisions unchanged. 
 
Key Features of the Final Draft Include: 

• New and Revised Definitions (§150-9): 
o Adds definitions for Accessory Structure, Barn, Greenhouse, Silo, and Agricultural 

Products. 
o Revises Building Height to be measured from average finished grade at foundation 

corners to the highest point, excluding chimneys and similar projections. 
o Removes the height restriction for silos, reflecting their distinct functional and structural 

characteristics in agricultural settings. 
 

• Updated Accessory Structure Regulations (§150-177): 
o Permits structures in rear and side yards only, subject to the following size-based 

standards: 
▪ ≤250 sq ft: 10-foot setbacks, 12-foot max height 
▪ 251–1,200 sq ft: 15-foot setbacks, 20-foot max height 
▪ 1,201–2,999 sq ft: 20-foot setbacks, 25-foot max height 
▪ ≥3,000 sq ft: 30-foot setbacks, height capped at principal structure maximum 

o Establishes an exemption for de minimis structures with a footprint of less than one foot 
in diameter and a maximum height of 25 feet. These structures, such as residential 
flagpoles, are exempt from permitting and setback regulations so long as they do not 
pose safety hazards or violate other code provisions.  They also have a maximum height 
of 25 ft – the standard height for a residential type flagpole. 

o Prohibits dwelling units within accessory structures. 
o Maintains or updates requirements for pools, sports courts, barns and stables, utility 

structures, and school athletic facilities, including provisions for lighting, stormwater, 
and landscape screening. 



 
• Code Clean-Up (Section III): 

o Deletes outdated accessory use language in 11 sections across the zoning code, 
consolidating all relevant standards into §150-177 for clarity and ease of enforcement. 

 
This ordinance provides clarity, consistency, and flexibility while preserving the character of our 
neighborhoods and rural areas. 
 
The Township’s expectation is that the Planning Commission will take a formal vote on this draft—
whether in favor or not—so that it may be appropriately advanced or revised for future consideration by 
the Board of Supervisors. 
 
Please let me know if you have any questions or require additional materials in preparation for your 
meeting. 
 
Sincerely, 
 
 
 
Dan DeMeno 
Township Manager 
 



 
 

 

 

 

 

TOWNSHIP OF WORCESTER 
MONTGOMERY COUNTY, PENNSYLVANIA 

 
ORDINANCE 2025-____ 

 
AN ORDINANCE AMENDING SECTIONS OF THE TOWNSHIP CODE 

REGARDING ACCESSORY STRUCTURES AND ASSOCIATED DEFINITIONS 
 
 

WHEREAS, from time to time, corrections and other revisions are required to be made to the 
Township Code of Worcester Township;  
 
WHEREAS, the Commonwealth of Pennsylvania mandates that municipalities have published in a 
newspaper of general circulation all proposed ordinances that make such corrections and revisions, 
at a great expense to municipalities;  
 
WHEREAS, Worcester Township consolidates such corrections and revisions into one proposed 
ordinance, in lieu of individual ordinances, so as to minimize the expense incurred by the taxpayers 
in meeting this unfunded advertisement mandate; and 
 
WHEREAS, the Board of Supervisors of Worcester Township has determined that it is in the best 
interests of the Township to amend the Township Code as set forth herein below. 
 
NOW, THEREFORE, the Board of Supervisors of Worcester Township, Montgomery County, 
Pennsylvania, hereby ordains and enacts as follows: 
 
SECTION I 
 

1. Chapter 150, Zoning, Section §150-9 shall be modified as follows: 

a. Definition of Accessory Building shall be modified to read:  See Accessory 
Structure 

b. Definition of Accessory Structure shall be added and read:  A structure that is 
accessory to and incidental to that of the principal structure(s) and that is located 
on the same lot. 

c. Definition of Barn shall be added and read: a large farm building used for storing 
grain, hay or straw, or for housing livestock. 

d. Definition of Greenhouse shall be added and read:  A building in which plants are 
grown that need protection from cold weather. 

e. Definition of Silo shall be added and read: A tall cylinder used for bulk storage of 
agricultural products. 

f. Definition of Agricultural Products shall be added and read:  Any commodity or 
product that comes from agriculture, whether raw or processed, and is intended 
for human or animal consumption. 

a.g. Definition of Building Height shall be modified to read:  The vertical distance 
measured from the average finished grade at the foundation corners to the 
highest point of the building or structure, excluding chimneys and similar 
projections. 
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SECTION II 
 

1. Chapter 150, Zoning, Section §150-177 shall be deleted in its entirety, and replaced 
to read: 

 

A. Accessory uses and structures to a single-family detached residential use shall 
be regulated as follows: 

(1) In the AGR, R-175, and R-AG-175 Districts, structures accessory to single-
family residential uses, except those regulated in Subsection A(2) through (9) 
below, shall be located in the rear yard or side yard only, and no closer than 
15 feet to a property line. In all other districts, and at all properties created 
pursuant to Option 1 or Option 2, as set forth in Article XVIA, Conservation 
Subdivisions, structures accessory to single- family residential uses, except 
those regulated in Subsection A(2) through (9) below, accessory structures 
shall be located in the rear yard or side yard only; said accessory structures 
may be erected in the rear yard not closer than 10 feet to the rear property 
linesubject to the following requirements: 

 

i. Accessory structures 250 square feet or less in gross floor area have a 
minimum rear and side setback requirement of 10 feet and a maximum 
height of 12 feet 

ii. Accessory structures between 250 square feet and 1200 square feet in 
gross floor area have a minimum rear and side setback requirement of 
15 feet and a maximum height of 20 feet. 

iii. Accessory structures 1200 square feet or greater and less than 3000 
square feet in gross floor area have a minimum rear and side setback 
requirement of 20 feet and a maximum height of 25 feet. 

i.iv. Accessory structures - 3000 square feet or greater in gross floor area 
have a minimum rear and side setback requirement of 30 feet and a 
maximum height of no greater than the maximum allowed principal 
building height in that location. 

(2) Unless otherwise permitted below, accessory structures in any zoning district 
shall not be higher than 15 feet. [Amended 5-16-2018 by Ord. No. 277; 5-19-
2021 by Ord. No. 284] 

(2) Exemption for De Minimis Accessory Structures - Accessory structures with a 
footprint of one (1) foot or less in diameter shall be exempt from the 
requirements of this section. Such structures are considered de minimis in 
nature and shall not be subject to permitting or setback limitations set forth 
herein, provided they do not present a public safety hazard or violate other 
provisions of the Township Code.  These structures shall not exceed 25 feet in 
height. 

(3) Private garages  (whether attached or detached) may not encroach on any 
yard setback and must be located entirely within the building envelope of the 
lot on which they are located. Attached garages shall not exceed the height 
restriction for principal buildings in the applicable zoning district, and detached 
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garages shall not exceed 20 feet in height.such  unoccupied and 

(4)(3) Private swimming pools shall be constructed in accordance with the 
applicable Township ordinances and shall be located entirely within the rear 
yard of the lot on which the pool is located and at least 10 feet behind the closest 
part of the main building. However, in no case shall the distance from the pool 
to the side or rear property line be less than 25 feet. In the AGR, R-175, and 
R-AG-175 districts, excluding properties created pursuant to Option 1 or Option 
2, as set forth in Article XVIA, Conservation Subdivisions, the distance from the 
pool to the side and rear property lines shall be not less than 50 feet. The water 
edge shall be the line for measurement of these setbacks. All filters, heaters 
and accessory structures incidental thereto shall meet the same setback 
criteria. Freestanding spas and hot tubs shall be exempt from the requirement 
to be located at least 10 feet behind the closest part of the main building. 
[Amended 5-19-2021 by Ord. No. 284] 

 

(5)(4) Private tennis courts and private sports courts and all facilities incidental 
thereto shall be located on a lot 60,000 square feet or larger and in the rear 
yard only. Except as set forth below for lighted courts, a private tennis court 
shall not be less than 50 feet from the side and rear property lines, and a private 
sports court shall not be less than 75 feet from the side and rear property lines. 
A vegetative screening landscape buffer in accordance with the Worcester 
Township Landscape Ordinance requirements for rear and side yards as set 
forth in § 130-28 of the Worcester Township Subdivision and Land Development 
Ordinance shall be provided for all private tennis courts and private sports 
courts and all facilities incidental thereto. To the extent required by the 
Township Engineer, all tennis courts and sports courts shall have stormwater 
management facilities. All required stormwater management facilities shall 
be approved by the Township Engineer. 

The lighting of a private tennis court or private sports court shall conform to § 150-200. 
Any lighted private tennis court or sports court shall not be less than 100 feet from the 
side and rear property lines. No tennis court or sports court shall be illuminated after 
9:00 p.m. Sunday through Thursday, or after 10:00 p.m. on Friday and Saturday. 

(6)(5) Private stables for the keeping of horses and livestock and barns shall be 
permitted on properties having a gross lot area of three acres or more. A gross 
lot area of three acres shall allow a maximum of two large animals (e.g., horses, 
cattle, llamas). Two small animals (e.g., goats, sheep, mini horses, ponies, 
yearling horses or cattle, donkeys) shall be the equivalent of one large animal. 
Each additional acre of gross lot area shall allow the keeping of one additional 
large animal or the equivalent. All grazing areas shall be suitably fenced to 
contain the animals at all times. All buildings and structures (including rings, 
but not including fencing) used for the housing, stabling, training, and 
recreational enjoyment of such animals shall be located within the building 
envelope and shall be no higher than 35 feet. 

(7) Decorative structures such as garden trellises, arbors, statues, benches, and 
the like, but specifically not including storage units, sheds, greenhouses, or 
other work areas, may be located no closer than 15 feet to any property line, 
but not within the ultimate right- of-way of any road. 

(8)(6) Private mailboxes shall be located as required by the United States Postal 
Service. Private newspaper boxes may be located adjacent to private 
mailboxes and no closer to the cartway than a private mailbox. 
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(9)(7) Private driveways shall be regulated by § 150-155, and private parking 
spaces shall be regulated by § 150-153. 

(8) Structures associated with public or private utilities (such as water, stormwater, 
sanitary waste, power, fuel, telephone, and cable) to serve permitted 
agricultural and single- family residential uses shall be exempt from the 
setbacks in this section. 

(10)(9) Dwelling units are expressly prohibited within any permitted accessory 
structure. 

B. Accessory uses authorized by this chapter shall not be interpreted to include 
nonpermanent structures for the sale of goods, which are prohibited by Chapter 

119,
1 

except as otherwise set forth therein. 

C. Private or public school uses. Accessory structures such as backstops, 
dugouts/team structures, retaining walls, scoreboards, bleachers (permanent or 
movable), benches, goals (permanent or movable), or similar accessory structures 
associated with outdoor sports and athletic facilities may be located or erected within 
50 feet of a front lot line or 40 feet of any other property line subject to the following: 
[Added 1-15-2014 by Ord. No. 248] 

(1) Backstops shall be permitted on any baseball or softball field but shall be 
limited to a maximum height of 40 feet; 

(2) Scoreboards shall be permitted and shall not be considered signs so long as 
the scoreboard complies with the following: 

(a) Scoreboards shall not contain any advertisement for any company, product, or 
service; 

(b) Scoreboards shall be limited to a maximum size of 36 feet by 10 feet; 

(c) Scoreboards shall be limited to one per field; 

(d) Scoreboards shall be limited to a maximum height, when mounted, of 20 feet from 
average surrounding grade within a stadium and 15 feet when mounted at all other 
fields on a single property; and 

(e) Scoreboards, if illuminated, shall: 

[1] Be internally illuminated LED displaying only the score and necessary game 
information and shall be illuminated only during the time of play and for a 
maximum period of 30 minutes following the end of play; and 

[2] Neither cast any illumination off of the subject property nor create a nuisance 
or intrusion to the privacy of adjacent residential property owners or the public; 

(3) Dugouts or team shelters shall be limited to two per field, one for the home 
team and one for the visiting team; 

(4) Dugouts or team shelters shall be a maximum size of 12 feet by 50 feet; 

(5) No structure shall be located or erected so as to interfere with the sight triangle 
of any intersection; and 

(6) Fences and walls shall be regulated by § 150-182LJ. 

Commented [DD11]: Per March feedback - adu’s will 

need to be addressed soon - will prioritize  

Commented [DD12]: Change to meet new section number 

in pending fence section amendment. 

Formatted: Not Expanded by / Condensed by 



 
 

 

 

 

 
SECTION III 
 

1. Chapter 150, Zoning, Section §150-15, Subsection A shall be deleted in its entirety 

2. Chapter 150, Zoning, Section §150-23, Subsection B shall be deleted in its entirety. 

3. Chapter 150, Zoning, Section §150-25.4, Subsection B shall be deleted in its entirety. 

4. Chapter 150, Zoning, Section §150-31, Subsection A shall be deleted in its entirety. 

5. Chapter 150, Zoning, Section §150-39, Subsection A shall be deleted in its entirety. 

6. Chapter 150, Zoning, Section §150-55, Subsection A shall be deleted in its entirety. 

7. Chapter 150, Zoning, Section §150-71, Subsection B shall be deleted in its entirety. 

8. Chapter 150, Zoning, Section §150-79, Subsection B shall be deleted in its entirety. 

9. Chapter 150, Zoning, Section §150-87, Subsection A(3) shall be deleted in its entirety. 

10. Chapter 150, Zoning, Section §150-95, Subsection B shall be deleted in its entirety. 

(6)  
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               MEMORANDUM 
 
 
 
 
To: Worcester Township Planning Commission 
From: Dan DeMeno, Township Manager 
Subject: Revised Draft – Childcare Zoning Text Amendment 
Date: May 13, 2025 
 
Attached for your review is a refined version of the zoning text amendment concerning childcare uses, 
which builds upon the draft created by the childcare center’s counsel and discussed by the Commission 
and Board of Supervisors. This updated draft addresses the concerns of the Board while aligning with 
regulatory best practices and community needs. 
 
Summary of Key Changes in This Draft 

• New and Expanded Definitions: 
The revised draft includes clear definitions for various childcare-related terms, including 
“Childcare Center,” “Family Childcare Home,” “Group Childcare Home,” and “Childcare Facility 
in a Place of Worship.” These additions help distinguish between types of care based on size, 
location, and operational structure. 

• Reasonable Conditions for Approval: 
Conditions for approval have been added that reflect common zoning standards across 
Pennsylvania, including limits on signage, parking requirements, and outdoor play areas. These 
conditions aim to balance the need for accessible childcare with protections for surrounding 
residential areas. 

• Comprehensive Coverage of Childcare Types: 
This draft provides zoning guidance for both in-home and institutional childcare providers, 
making it applicable to operations in residential, commercial, and institutional settings. 

• Inclusion of Childcare Facilities in Places of Worship: 
Recognizing that many childcare programs operate out of churches and other religious 
institutions, the amendment includes specific language allowing such uses with reasonable 
guidelines applied. 

 
Next Steps 
This amendment is important not only for zoning consistency but also for supporting working families 
and broadening childcare access across the Township. 
 
Please review the revised draft in advance of our next meeting. I welcome your feedback and 
respectfully request that the Commission be prepared to offer a recommendation—either to advance 
the draft to the Board of Supervisors or to return it with specific, actionable revisions. 
 
Please feel free to contact me with any questions or comments in the meantime. 
 
 
 



 
 
Respectfully, 
 
 
 
Dan DeMeno 
Township Manager 
 



 

 

TOWNSHIP OF WORCESTER 
MONTGOMERY COUNTY, PENNSYLVANIA 

 
ORDINANCE 2025-____ 

 
AN ORDINANCE AMENDING THE WORCESTER TOWNSHIP ZONING 

ORDINANCE TO ESTABLISH REGULATIONS AND DEFINITIONS FOR CHILDCARE 
CENTERS AND FAMILY CHILDCARE HOMES, AND TO CLARIFY PARKING 

REQUIREMENTS FOR SUCH USES 
 

WHEREAS, the Board of Supervisors of Worcester Township recognizes the growing 
need for quality childcare services and the importance of providing regulatory clarity and 
flexibility to support such uses in appropriate zoning districts; 
 
WHEREAS, the Board of Supervisors seeks to define and regulate Childcare Centers 
and Family Childcare Homes in a manner that ensures public safety, preserves 
neighborhood character, and aligns with applicable Commonwealth licensing standards; 
 
WHEREAS, the Board of Supervisors finds it necessary to amend the Worcester 
Township Zoning Ordinance to permit Childcare Centers by right in the C Commercial 
District, allow Family Childcare Homes as a by-right use on residential properties, and 
establish appropriate definitions and parking standards for such uses; 
 
NOW, THEREFORE, be it ordained and enacted by the Board of Supervisors of 
Worcester Township, Montgomery County, Pennsylvania, as follows: 

Section 1. Amendment to Section 150-9, Definitions. 

Childcare Center – A facility licensed or approved by the Pennsylvania Department of 

Human Services, providing supervised care, instruction, or developmental guidance to 

seven (7) or more children under the age of sixteen (16) who are not related by blood, 

marriage, or adoption to the operator, for fewer than twenty-four (24) hours per day. 

Family Childcare Home – A residence where the operator resides and provides 

supervised care, instruction, or developmental guidance to three (3) to six (6) children 

under the age of sixteen (16) who are not related by blood, marriage, or adoption to the 

operator, for fewer than twenty-four (24) hours per day. The facility must be licensed by 

the Pennsylvania Department of Human Services if more than three children are served. 

School – A facility or institution, public or private, that provides a structured curriculum of 

elementary, secondary, or higher education approved or licensed by the Pennsylvania 

Department of Education, including associated buildings, playgrounds, athletic fields, 

and accessory structures customarily incidental to educational uses. This term includes 

primary schools, secondary schools, vocational schools, colleges, universities, and 

similar educational facilities, but excludes childcare facilities, trade schools for adults, or 

private tutoring centers not offering a formal academic curriculum. 



 

 

Section 2. Amendment to Section 150-112, Use Regulations in the C 

Commercial District. 

Worcester Township Zoning Ordinance, Article XVII ('C Commercial District'), Section 

150-112 ('Use regulations') is hereby amended to add a new subsection K as follows: 

K. Childcare Center. Childcare centers are permitted by right within the C Commercial 

District, subject to compliance with the following standards: 

- The facility shall provide a dedicated outdoor play area, located within the side or rear 

yard, fenced, secured, and landscaped to minimize impacts on adjoining properties. 

- A traffic management plan shall be submitted demonstrating safe daily operations and 

event management, subject to review and approval by the Township. This plan shall be 

submitted during the land development or building permit review process. 

- All childcare centers must maintain a current license issued by the Pennsylvania 

Department of Human Services. 

Section 3. Childcare Centers Accessory to Places of Worship. 

Childcare centers operated as an accessory use to a place of worship are permitted by 

right, provided that: 

- The childcare center is located on the same lot or contiguous lots under common 

ownership with the place of worship; 

- The childcare center is operated, sponsored, or directly overseen by the place of 

worship, and is not a third-party tenant or independent operator unrelated to the religious 

institution; 

- The childcare center maintains a valid license from the Pennsylvania Department of 

Human Services; 

- The childcare center complies with the outdoor play area, traffic management, and 

parking requirements set forth for Childcare Centers. 

Section 4. Family Childcare Homes Permitted by Right in Residential 

Properties. 

Family Childcare Homes shall be permitted by right on any property that is used for 

residential purposes subject to the following conditions: 

1. The Family Childcare Home shall be located within the operator’s primary residence. 

2. No more than six (6) unrelated children may be cared for at any one time. 

3. The operator shall submit a valid license issued by the Pennsylvania Department of 

Human Services prior to commencing operation. 



 

 

4. The use shall not alter the residential character of the dwelling, and no exterior 

signage shall be permitted. 

5. No non-resident employees or assistants shall be permitted. All childcare must be 

provided by residents of the home. 

Section 5. Amendment to Section 150-153.B, Required Off-Street 

Parking Facilities. 

Worcester Township Zoning Ordinance, Article XXII ('Off-Street Parking and Loading'), 

Section 150-153.B ('Required off-street parking facilities') is hereby amended to add a 

new subsection (13) as follows: 

13) Childcare center: One (1) space per employee, plus one (1) space per fifteen (15) 

children enrolled, plus overflow parking equal to twenty-five percent (25%) of the total 

required parking. 

Section 6. Savings Clause. 

The provisions of this Ordinance are severable. If any section, sentence, clause, or 

phrase of this Ordinance is for any reason held to be invalid by a court of competent 

jurisdiction, such decision shall not affect the validity of the remaining provisions of this 

Ordinance. 

Section 7. Repealer. 

All ordinances or parts of ordinances inconsistent with the provisions of this Ordinance 

are hereby repealed to the extent of such inconsistency. 

Section 8. Effective Date. 

This Ordinance shall become effective as provided by law. 

ORDAINED AND ENACTED this ___ day of ___________, 2025. 

BOARD OF SUPERVISORS 

WORCESTER TOWNSHIP 

 

By: ___________________________ 

Rick DeLello, Chair 

 

Attest: ________________________ 

Daniel DeMeno, Secretary 
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