
   

  
 

Easton Staff Development Review 
MEETING AGENDA 

Wednesday, February 26, 2025 - 11:00 AM 
Council Chambers, Easton Town Office 

14 S Harrison Street  
 

 

 
1. Discussion Items  
  
  a. Application Number: 2025 - 1369 / ESDR 25 - 01 

Applicant: Lane Engineering LLC 
Location: 28580 Mary's Court (Somerset Well 

Drilling) 
Tax Map 0025, Parcel 0046, Lots 16 & 
20 

Zoning District: BC 
Request: Sketch site plan review for the addition 

of two (2) 3-sided pole buildings with 
associated stormwater management 
facilities and other facility 
improvements. 

   
  b. Application Number: 2025 - 1391 / ESDR 25 - 04 

Applicant: Lane Engineering LLC 
Location: 8275 Ocean Gateway  

Tax Map 0103, Grid 00EA, Parcel 2861 
Zoning District: CG 
Request: Sketch site plan review for the 

redevelopment of the existing property 
and structure to be converted to a fast-
food establishment (Zaxbys). 
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TOWN OF 

EASTON 
 Project Status 

Date: 1/24/2025 
Project Name: Somerset Well Drilling 
Project Address: 28580 Marys Court 
Description of Project: (2) 9,000 SF storage buildings, gravel access, SWM, 
abandonment of existing SDA, utility connections, reservation of  (2) 8,000 SF future 
building locations. A subdivision of the site is anticipated but not currently submitted 
to the Town. 

Applicant: Brittany Wallace 
Applicant Email: 
bwallace@leinc.com 
Applicant Phone Number: 
4108228003  

Engineer: Brittany Wallacee 
Engineering Firm: Lane 
Engineering 
Contact: 
bwallace@leinc.com 

Owner of Property:Mike 
Hall 
Owner Email: 
mike@somersetwell.com 
Owner Phone Number: 
4437839950 

Submission History: 
● 2024-08-28 ESDR Submission (Text Amendment - Rezoning) - Determination and

Comments Returned 2024-8-28
● 2024-9-19 Planning Commission (Text Amendment - Rezoning) Determination

Returned 2024-9-24
● Town Council (Text Amendment - Rezoning) - Ordinance
● 1/22/2025 ESDR Submission (Sketch Site Plan) – Determination and Comments

returned 1/24/2025

Approval Status: 
​ Growth Allocation - County Approval Bill 1551 1/2/2024 
​ Growth Allocation - Council Approval Ordinance 807 4/23/2024 
​ Growth Allocation - CAC approved 11/8/2024 
​ ESDR (Text Amendment - Rezoning) 8/28/2024 approved for PC  
​ Planning Commission (Text Amendment - Rezoning) 9/19/2024 Positive 
recommendation for Council 

​ Town Council (Text Amendment - Rezoning) 11/18/2024 Ordinance 836 
​ ESDR - Sketch Site Plan Resubmittal Required 
​ Planning Commission  
​ Fees Paid 
​ Site Development Review 
​ Subdivision Plat Review 
​ Soil Conservation Approval 
​ Easement Exhibits Provided Prior to Final Approval 
​ Site Plan Approval 
​ Legal Documents Recorded 
​ Sureties Posted 
​ Plat Recorded 

P.O. Box 520, Easton, Maryland 21601 
410-820-8822 

Engineering@EastonMD.gov - www.EastonMD.gov 
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28580 Mary’s Court - Plan Review Status 
 

 
Review Fees Required: 

​ Site Plan Review $2,700 Paid 
1/2/2025 

​ Zoning Map / Text Amendment 
$5,000 Paid 8/5/2024 

​ Growth Allocation $5,000 Paid 
9/16/2020 

​ Critical Area $150 
​ SWM Plan Review $3,000 Paid 
1/2/2025 

​ Capital Charges  - Contact EU 
​ Building Permit - Contact BID 
​ Impact Fees - TBD 
​ Subdivision $800  
​ As-Built Review & Inspections 
-$300 

 
Sureties Required 
SWM $TBD 
ROW $TBD 
Forest Conservation $TBD 
 

 
Legal Documents Required 

​​ Declaration of Covenants 
​​ Public Works Agreement 
​​ Sidewalk Easement 
​​ Utility Easement 
​​ Conditions and Restrictions for Stormwater  
​​ SWM Easement  
​​ Forest Conservation TBD 

 
Notes from Town Staff: 
The sketch site plan is expected to be resubmitted for a subsequent ESDR review 
prior to attending a Planning Commission meeting. 
 
Attached please find: 

●​ ESDR Determination Letter 
●​ P&Z review comments 
●​ TOE Engineering Comments 
●​ EUC Review Comments 
●​ TCHD Review Letter 
●​ Building Department Review Letter 
●​ EVFD Review Letter 
●​ CAC Submission receipt 
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TOWN OF EASTON 
Planning & Zoning Department 
14 South Harrison Street 
P.O. Box 520 
Easton, Maryland 21601 

 

Easton Staff Development Review Worksheet 

Date: January 22, 2025 
Project: 28580 Mary’s Court 
To: Brittany Wallace, Lane Engineering, LLC. 
CC: Somerset Well Drilling Co., Inc ℅ Mike Hall 
 
The Easton Staff Development Review (ESDR) Committee meeting was held on January 22nd at 11:00 
am. Staff reviewed the proposed Site Sketch Plan for a proposed addition of two 3-sided pole buildings 
for storage and gravel access with associated SWM, removal of existing septic system, installation of a 
new grinder pump and force main system and abandonment of two existing sewage reserve areas, 
located at 28580 Mary’s Court, Lots 16 & 20, also known as Tax Map 025, Parcel 46.   
 
The Committee determined that the project will need to address all agency comments as specified in the 
attached review letters and at ESDR. It was determined by the Committee that due to the additional 
changes required by the Committee, the application will return to the next available ESDR meeting. 
Please submit all revised documents.  

At this time, based on the ESDR sketch plan submission, Staff did not identify any constraints which 
would require action by the Board of Zoning Appeals.  

The next Easton Staff Development Review (ESDR) meeting is scheduled for Wednesday, February 26, 
2025 at 11:00 am. Submit all documentation to the Planning and Zoning Department no later than 
Wednesday, February 5th at 12:00 pm. Provide a digital submittal (via email) of all supporting documents 
necessary for the ESDR review, including three paper copies.  
 
 
Please contact the Planning & Zoning Department at 410 822-1943 with any questions. 
Sincerely, 
 
 
Joseph A. Mayer 
Plan Reviewer 
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TOWN OF EASTON 
PLANNING & ZONING DEPARTMENT 
P.O. Box 520 

Easton, Maryland 21601 
410-822-1943 

www.EastonMD.gov 
 

DATE:    January 22, 2025 
TO:        Brittany Wallace – Lane Engineering, LLC.  (Agent) 
              Mike Hall - ℅ Somerset Well Drilling Co., Inc. (Owner) 
Cc:         Miguel Salinas – Director of Planning & Zoning Department  
                Rick VanEmburgh – Town Engineer  
 
FROM:    Joseph A. Mayer - Plan Reviewer, Planning & Zoning Department                                                                

 SUBJECT: 28580 Mary’s Court, Lots 16 & 20   
 

We reviewed the January 2, 2025 Sketch Plan Submittal for the Subject Project and 
have the following comments: 
 

PLANNING & ZONING COMMENTS 
 

  Sketch Site Plan Review #1​                                                                                                   

1.​ Per Appendix B, Sketch Plan Submittal Checklist requires conceptual building elevations 
or renderings illustrating the character, scale, and materials of all proposed structures. 
Such elevations or renderings shall be sealed by a licensed professional as described 
above. Provide a color elevation for the exterior of the proposed buildings.  

2.​ The ESDR Application indicates two three-sided pole buildings. The architectural plans 
depict a four-sided building with garage doors. Please revise. 

3.​ Per Appendix B, Sketch Plan Submittal Checklist, show the location of the refuse 
collection for the proposed buildings. 

4.​ Per Chapter 28-1007.3.A.6 of the Zoning Code, Include a statement regarding "the 
nature of the proposed use, its expected impact on its surrounding area, expected truck 
traffic, and any other information necessary to provide a fair and accurate assessment 
of the impacts of the proposed use on the subject property and the surrounding area." 

5.​ Show the truck loading space location and its dimensions on the sketch plan. Each 
loading space shall be not less than ten (10) feet in width and forty-five (45) feet in 
length, and shall have a minimum overhead clearance of fourteen (14) feet. 

6.​ Per item #8 on the Appendix B-1 Submittal Checklist and Chapter 28-901.3 A 1 of the 
Zoning Code, show the location of proposed fencing on the sketch plan. Indicate the 
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type of fencing and its minimum height. 

7.​ Show all entrance and garage locations to proposed buildings on all plan views. 

8.​ Provide dimensions between the building units (existing, proposed & future) and 
property lines. 

9.​ Label all existing road paving widths on all plan views.  

10.​Dimension the width of the proposed gravel pavement. 

11.​Revise Development Data *Note on Existing Conditions Plan, sheet 1 of 2, to reference 
the Critical Area Commission’s condition of obtaining approval within the 120 days of 
the Commission's approval dated November 6, 2024.  

12.​Revise Development Data Phasing Note on Existing Conditions Plan, sheet 1 of 2, 
elaborate more in detail if the drive aisles and parking facilities for future buildings ‘C’ 
and ‘D’ will be constructed during Phase 2. 

13.​The Project Notes and Comprehensive Plan Design Principles Response Narrative have 
overlapping text on the Existing Conditions Plan, sheet 1 of 2. Revise text for legibility. 

14.​Per Appendix B, Sketch Plan Submittal Checklist, general location and description (r.e. 
intended function, proposed species, etc.) of proposed landscaping. Describe the 
species for the proposed shrub hedge. 

15.​There are two designated existing parking facilities. The minimum number of accessible 
parking spaces must be determined separately for each parking facility. (§ 208.3 from 
the ADA Standards for Accessible Design). Show the existing parking spaces for the two 
parking facilities and provide the minimum number of accessible parking spaces (§ 

208.2). Please revise all site plan views. In addition, will the required parking for 
proposed building ‘A’ and ‘B’ be utilized within the existing parking lots? 

16.​Revise the Parking Required within the Development Data on the Existing Conditions 
Plan, sheet 1 of 2, to include the existing parking requirements  

17.​Prior to Development Site Plan approval, verify and add slope information for all ADA 
spaces, ramps, access aisles and landing areas. Check all ADA related spot elevations 
and obtain approval from the Building Inspection Department. 

18.​Prior to Development Site Plan approval, provide Van Accessible ADA Parking Sign 
Detail to include the sign  "No Parking in Access Aisle" with an arrow pointing to the 
access aisle, place bollards at ADA aisles adjacent to the buildings with details and 
dimension between the bollards to verify ADA access. 
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Plan Review Status 

Sketch Site Plan Review Comments 

 
Plans Approved 

☐Y ☒ N 
Please review the comments above. Revise  and resubmit. 

 
Forest Stand Delineation & 

Forest Conservation Plan 

 

☐ Required  

☐ Submitted  

☒ Approved 

The Easton Forest Conservation Requirements of the Town Code, Article III, § 31-3.1 
Relevance, states that the requirements are applicable to any person making 
application for a subdivision, project plan, grading, or sediment and erosion control 
approval on units of land 40,000 square feet or greater after the effective date of the 
Ordinance. 
 
Analysis - The development of this site has already been mitigated for Forest Conservation 
under the 1997 Forest Conservation Plan, recorded on record plat MAS 4/35G. Any impact 
into the existing Forest Conservation area would require an updated plan. See the Critical 
Area Commission requirements below for the Forest Protection Areas. 

Other  

☒ Required  

☐  Submitted  

☐  Approved 

  IMPACT FEES 

Please note, any future buildings will require Impact Fees.  The Town’s Impact Fees and 
Inspection Fees are to be paid upon the time you pick up your Building Permit. Please 
provide building square footage with appropriate use for calculation of Impact Fee.  

Any required Talbot County Impact Fees are due prior to obtaining your Building Permit. 
Please provide receipt of payment to the Town’s Building Inspection Division.  

Demolition Permit Application 
To be submitted to the Building Inspection Division for review. 
 
Fence Permit Application 
To be submitted to the Building Inspection Division for review. 
 
Critical Area Commission 
On November 6, 2024, the Critical Area Commission concurred that the growth allocation 
request could be reviewed as a refinement to the Town’s Critical Area program. At that 
same meeting, the growth allocation request to redesignate 8.348 acres of land from 
Resource Conservation Area (RCA) to Intensely Developed Area (IDA), as provided on the 
site plan and accompanying materials accepted by Commission staff on August 13, 2024, 
with the following conditions:  

1.      All areas of forest on Lots 16 and 20 shall be placed in a Forest Protection 
Area easement (excluding the existing Drainage Easement and Stormwater 
Management Easement).  
2.      The remaining areas of Buffer on Lot 16 shall be fully established in 
accordance with COMAR 27.01.09 and §28-401.4 of the Town of Easton’s Zoning 
Code.  
3.      Within 120 days of Commission approval, the Town shall submit the 
following to Commission staff:  

a.   A copy of the recorded line revision plat showing:  

Page 7 of 221



I. The consolidation of Lots 20 and 16; 
Ii. The new zoning designation of revised Lot 16; and  
Iii. The revised Forest Protection Area encompassing all existing 
forest onsite (excluding the existing Drainage Easement and 
Stormwater Management Easement) and the area of Buffer 
establishment on Lot 16. 

b.   A Buffer Management Plan in accordance with COMAR 27.01.09 
showing full Buffer establishment on Lot 16 and its inclusion in the Forest 
Protection Area and a signed Planting Agreement Form.  

c.  A copy of all final reviews or authorizations regarding stormwater 
management, sediment and erosion control, and DNR Wildlife and 
Heritage Service (WHS).  

    Analysis - Please submit all required items and obtain approval/recordation prior 
to the 120 days of Critical Area Commission approval dated November 6, 
2024. 

Please contact me if you have any questions. Thank you. 
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‭TOWN OF‬

‭EASTON‬
‭ENGINEERING DEPARTMENT‬

‭DATE:‬ ‭January 22, 2025‬

‭TO:‬ ‭Brittany Wallace - Lane Engineering‬

‭cc:‬ ‭Sierra Clem - Town of Easton‬

‭FROM:‬ ‭Rick Van Emburgh, P.E. – Town Engineer‬

‭SUBJECT:‬ ‭Somerset Well Drilling‬
‭Sketch Site Plan &‬
‭Sketch Stormwater Management Plan‬

‭I reviewed the Application for the Subject project received on 1/02/2025.‬

‭The‬ ‭Sketch‬ ‭Site‬ ‭Plan‬ ‭and‬ ‭Sketch‬ ‭Stormwater‬ ‭Management‬ ‭Plan‬ ‭should‬ ‭be‬
‭revised to address the following before Planning Commission:‬

‭1.‬ ‭POI#3 indicates an increase in runoff . Please revise.‬

‭2.‬ ‭Provide‬ ‭Critical‬ ‭Area‬ ‭10%‬ ‭Rule‬ ‭Calculations‬ ‭in‬ ‭the‬ ‭form‬ ‭of‬ ‭the‬ ‭State‬
‭Spreadsheet‬‭for‬‭each‬‭of‬‭the‬‭3‬‭Drainage‬‭Areas.‬‭The‬‭RR‬‭Required‬‭and‬‭Provided‬
‭should be added to the ESD SUMMARY CHART on Sheet 2 of 2.‬

‭Please‬ ‭address‬ ‭the‬ ‭comments‬ ‭above‬ ‭and‬ ‭submit‬ ‭a‬ ‭revised‬ ‭Sketch‬ ‭Site‬ ‭Plan‬ ‭and‬
‭Sketch Stormwater Management Plan.‬

‭END OF DOCUMENT‬

‭P.O. Box 520, Easton, Maryland 21601‬
‭410-820-8822‬

‭Engineering@EastonMD.gov‬‭- www.EastonMD.gov‬
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TOWN OF EASTON 

PO Box 520 
Easton, Maryland 21601 

(410)-822-2526 Fax (410)-822-8738 
                                      
                                     Office of Building Inspection. 
ESDR- Building Inspection and Permit Department Comments  

Date: January 21, 2025 

Project; 28520 Mary’s Court     Somerset Well Drilling Co. 

A Town of Easton Building Permit is required for all new construction.  
Information regarding Building Construction is not the same as listed in your application. 

Contact this Department and verify current Building Codes including the Town of Easton’s 
modifications prior to preparation of Building plans.  

The following lists items required on the construction drawings in order to apply for a Building 
Permit for a three sided open storage building. 

• Construction Documents (3 sets) for any new construction will be required. 
Documents must be prepared by a registered Maryland Registered Architect, with 
original plans signed and sealed. A code analysis completed by a Registered Maryland 
Architect including, classification (use group), construction type, and occupant 
loads must be completed and included with the application materials.                                                                                 

• An appointment may be set up with this department to review your permit application 
materials prior to permit application submission.     
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2

SUBM: 1 Status: 

ITEM:

DRAWING / 

PAGE

1 2 of 2

COMMENTS: 

See Electric Comments

From: Kia Gibbs on behalf of Aaron Goller, PE

Approved as NotedPhase:

Regarding:

Sketch Site Plan

Somerset Well Drilling (28580 Mary's Ct)

No. of Pages:

Easton Utilities Commission

Plan Review Comments

Wednesday, January 22, 2025

Sierra Clem, Nancy Pinkney

Date:

To:

Easton Utilities Commission has reviewed the above referenced plans and have provided the following 

comments. Please provide your corrections as listed below. Additional reviews will be required to 

ensure comments have been addressed. Items or documents not provided on initial submission will be 

subject to further review. Please contact Kia Gibbs, Admin Support at kgibbs@eucmail.com should you 

have any questions. 

 201 N. Washington Street | Easton, Maryland 21601

Telephone: 410-822-6110 | Fax: 410-822-0743 | eastonutilities.com
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Samantha Smith <ssmith@eastonmd.gov>

Re: Quick Update: 28580 Mary's Court (Somerset Well Drilling) January ESDR
1 message

Daryl Caldwell <1st.lieutenant@eastonvfd.org> Sat, Jan 18, 2025 at 11:14 AM
To: Samantha Smith <ssmith@eastonmd.gov>

Good Morning

     I am ( Assist Chief Daryl Caldwell) from the Easton Vol. Fire Department.  We only have a few concerns about the
project.  The following concerns will be listed.

1.). Please make sure the Sprinkler system and please make sure the connection.

2.) Make sure it is MARKED and VISIBLE for the Sprinkler system.

3.) Make sure the electrical room is MARKED AND VISIBLE.

4.) Make sure the roads are wide enough for our fire apparatus.

5.) A sign that indicates NOT TO BLOCK THE SPRINKLER CONNETION.

Thank you

Assist Chief Daryl Caldwell
Easton Vol. Fire Department.   

---- On Thu, 02 Jan 2025 12:51:09 -0500 Samantha Smith via Smartsheet <user@app.smartsheet.com> wrote ---

   

 
Good afternoon,

Please find the submission items for "28580 Mary's Court - Somerset Well Drilling" for January
ESDR review. All comments are due by January 20th. Paper copies will be provided for EUC and
TCHD.

Thanks,

Sam

28580 Mary's Court - Somerset Well
Drilling
Row 32
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Primary
Column Application and Plans

Date Received 01/02/25

Date Due

Date Completed

Item Status

Item Complete

Attachments

 

2024.12.19 Building Plans.pdf (3M) (Row 32)

2025.01.01 Illustrative Site Plan.pdf (2M) (Row 32)

2025.01.01 Sketch Site Plan.pdf (1M) (Row 32)

2025.01.02 ESDR Application.pdf (357k) (Row 32)

2025.01.02 Site Plan Application.pdf (249k) (Row 32)

2025.01.02 Sketch Site Plan Checklist.pdf (75k) (Row 32)

2025.01.02 Sketch SWM Plan Checklist.pdf (136k) (Row 32)

December 2024 Concept SWM Narrative.pdf (3M) (Row 32)

View in Smartsheet

Sent using Smartsheet - the leading work execution platform that empowers teams and organizations
to move their ideas to impact - fast.
Sent by ssmith@eastonmd.gov
File links in this email will be active until February 1, 2025
© 2025 Smartsheet Inc. | Contact | Privacy Policy | User Agreement | Report Abuse/Spam

Page 15 of 221

https://click.smartsheet.com/f/a/MjVzK4kqX8Vjt39LgpLe_A~~/AARF7wA~/RgRpWVcNP0UIZG93bmxvYWREV2h0dHBzOi8vYXBwLnNtYXJ0c2hlZXQuY29tL2IvZG93bmxvYWQvYXR0LzEvMzk5MjcwNDk2Mjc0NDE5Ni93Y2pkcThwb3hmNTQ5empveTVhZHBuYWE1d1cDc3BjQgpnZQ3SdmevTghTUhwxc3QubGlldXRlbmFudEBlYXN0b252ZmQub3JnWAQAAAAA
https://click.smartsheet.com/f/a/6--QJmdio1wzw3ycrbvLjg~~/AARF7wA~/RgRpWVcNP0UIZG93bmxvYWREV2h0dHBzOi8vYXBwLnNtYXJ0c2hlZXQuY29tL2IvZG93bmxvYWQvYXR0LzEvMzk5MjcwNDk2Mjc0NDE5Ni9ncW5ja29nZDM1cDljMWR2ZXhoM2Fyb2hsalcDc3BjQgpnZQ3SdmevTghTUhwxc3QubGlldXRlbmFudEBlYXN0b252ZmQub3JnWAQAAAAA
https://click.smartsheet.com/f/a/iDtLmYrXjiK_OzfiToO3tw~~/AARF7wA~/RgRpWVcNP0UIZG93bmxvYWREV2h0dHBzOi8vYXBwLnNtYXJ0c2hlZXQuY29tL2IvZG93bmxvYWQvYXR0LzEvMzk5MjcwNDk2Mjc0NDE5Ni9hYmZncGR3aTh5bTdsYjlkOWFrZjJpaWc3M1cDc3BjQgpnZQ3SdmevTghTUhwxc3QubGlldXRlbmFudEBlYXN0b252ZmQub3JnWAQAAAAA
https://click.smartsheet.com/f/a/K3TaQEFlO-SJT5T6d07dqg~~/AARF7wA~/RgRpWVcNP0UIZG93bmxvYWREV2h0dHBzOi8vYXBwLnNtYXJ0c2hlZXQuY29tL2IvZG93bmxvYWQvYXR0LzEvMzk5MjcwNDk2Mjc0NDE5Ni8xcjEwZzQ5aTlva3UzdzhpajIzbTVnanN3a1cDc3BjQgpnZQ3SdmevTghTUhwxc3QubGlldXRlbmFudEBlYXN0b252ZmQub3JnWAQAAAAA
https://click.smartsheet.com/f/a/LEJMCVMuBHT_n7JHd67SyA~~/AARF7wA~/RgRpWVcNP0UIZG93bmxvYWREV2h0dHBzOi8vYXBwLnNtYXJ0c2hlZXQuY29tL2IvZG93bmxvYWQvYXR0LzEvMzk5MjcwNDk2Mjc0NDE5Ni9lcjRiYm1qYXFtbGNucjhkeWNjYjJ5MG42dlcDc3BjQgpnZQ3SdmevTghTUhwxc3QubGlldXRlbmFudEBlYXN0b252ZmQub3JnWAQAAAAA
https://click.smartsheet.com/f/a/SA7rPUbbeA4VcO63rdj8HQ~~/AARF7wA~/RgRpWVcNP0UIZG93bmxvYWREV2h0dHBzOi8vYXBwLnNtYXJ0c2hlZXQuY29tL2IvZG93bmxvYWQvYXR0LzEvMzk5MjcwNDk2Mjc0NDE5Ni82ZjlzMDdidXExNW90dDZpaHdvcTZxNjd1eFcDc3BjQgpnZQ3SdmevTghTUhwxc3QubGlldXRlbmFudEBlYXN0b252ZmQub3JnWAQAAAAA
https://click.smartsheet.com/f/a/mfnux9RTm6Ghg6tqDfGnzA~~/AARF7wA~/RgRpWVcNP0UIZG93bmxvYWREV2h0dHBzOi8vYXBwLnNtYXJ0c2hlZXQuY29tL2IvZG93bmxvYWQvYXR0LzEvMzk5MjcwNDk2Mjc0NDE5Ni8yOXRhMGl2aHh4czk0a2p6eGZnYnVyZHNleVcDc3BjQgpnZQ3SdmevTghTUhwxc3QubGlldXRlbmFudEBlYXN0b252ZmQub3JnWAQAAAAA
https://click.smartsheet.com/f/a/4xpsEJ0Srp0PjihEeq5hew~~/AARF7wA~/RgRpWVcNP0UIZG93bmxvYWREV2h0dHBzOi8vYXBwLnNtYXJ0c2hlZXQuY29tL2IvZG93bmxvYWQvYXR0LzEvMzk5MjcwNDk2Mjc0NDE5Ni9va3RneDUwMHFnYXZydWZrOGpwcGc1MnBlMFcDc3BjQgpnZQ3SdmevTghTUhwxc3QubGlldXRlbmFudEBlYXN0b252ZmQub3JnWAQAAAAA
https://click.smartsheet.com/f/app/p4EEdEjpcymGGJFVfVu-nw~~/AARF7wA~/RgRpWVcNP0UGc2hlZXRzRGdodHRwczovL2FwcC5zbWFydHNoZWV0LmNvbS9zaGVldHMvZm1YNFFWSGpIUWpyZ3FXNzdXUjZDbVY3Y3ZxY0M5VkZWOUhSSmhtMT9yb3dJZD01NTgwMTQxNjUyODczMDkyJm10PTgxVwNzcGNCCmdlDdJ2Z69OCFNSHDFzdC5saWV1dGVuYW50QGVhc3RvbnZmZC5vcmdYBAAAAAA~
http://www.smartsheet.com/?mt=81
mailto:ssmith@eastonmd.gov
https://click.smartsheet.com/f/a/K4o00HDl-_NPgLxd2JPnCg~~/AARF7wA~/RgRpWVcNP0QuaHR0cHM6Ly93d3cuc21hcnRzaGVldC5jb20vY29udGFjdD9zc19sYz1lbl9VU1cDc3BjQgpnZQ3SdmevTghTUhwxc3QubGlldXRlbmFudEBlYXN0b252ZmQub3JnWAQAAAAA
https://click.smartsheet.com/f/a/4DjxR1_I0wU3E3it0ounUQ~~/AARF7wA~/RgRpWVcNP0QjaHR0cHM6Ly93d3cuc21hcnRzaGVldC5jb20vcHJpdmFjeS9XA3NwY0IKZ2UN0nZnr04IU1IcMXN0LmxpZXV0ZW5hbnRAZWFzdG9udmZkLm9yZ1gEAAAAAA~~
https://click.smartsheet.com/f/a/Q4-xVX6JzmPNiRZbGryUnw~~/AARF7wA~/RgRpWVcNP0QyaHR0cHM6Ly93d3cuc21hcnRzaGVldC5jb20vZmlsZXMvVXNlckFncmVlbWVudC5wZGZXA3NwY0IKZ2UN0nZnr04IU1IcMXN0LmxpZXV0ZW5hbnRAZWFzdG9udmZkLm9yZ1gEAAAAAA~~
https://click.smartsheet.com/f/a/b2MWZMDCaY8zChK-1D1BTQ~~/AARF7wA~/RgRpWVcNP0SGaHR0cHM6Ly9hcHAuc21hcnRzaGVldC5jb20vYi9yZXBvcnRhYnVzZT9tbGk9YXBwLWRlZmF1bHQtMzgxLjAuMC02NTdiNGRjOTc2LWt4N3o0LmFwcC1mZmlqNTJpaHBzdXludGIwejN1ZjJ0N21zYiZtc3VpPTY2NzAxODIzNTg3NzE1ODhXA3NwY0IKZ2UN0nZnr04IU1IcMXN0LmxpZXV0ZW5hbnRAZWFzdG9udmZkLm9yZ1gEAAAAAA~~


����������	
��������
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Wes Moore Erik Fisher 
Governor  Chair 

Aruna Miller Katherine Charbonneau 
Lt. Governor Executive Director 

STATE OF MARYLAND 

CRITICAL AREA COMMISSION 

CHESAPEAKE AND ATLANTIC COASTAL BAYS 

1804 West Street, Suite 100, Annapolis, Maryland 21401 – (410) 260-3460 

dnr.maryland.gov/criticalarea/ – TTY users call via the Maryland Relay Service 

November 8, 2024 

Mr. Miguel Salinas 

Town of Easton Planning and Zoning 

14 South Harrison Street 

Easton, MD 21601 

Re: Cohee Growth Allocation 

Town of Easton Ordinance No. 807 

Talbot County Bill No. 1551 (Supplemental Growth Allocation) 

Dear Mr. Salinas: 

The purpose of this letter is to officially notify you of the Critical Area Commission’s action on 

the above-referenced growth allocation, which is an amendment to the Town of Easton’s Critical 

Area map. On November 6, 2024, the Critical Area Commission concurred with my 

determination that the growth allocation request could be reviewed as a refinement to the Town’s 

Critical Area program. At that same meeting, I approved the growth allocation request to 

redesignate 8.348 acres of land from Resource Conservation Area (RCA) to Intensely Developed 

Area (IDA), as provided on the site plan and accompanying materials accepted by Commission 

staff on August 13, 2024, with the following conditions: 

1. All areas of forest on Lots 16 and 20 shall be placed in a Forest Protection Area easement

(excluding the existing Drainage Easement and Stormwater Management Easement).

2. The remaining areas of Buffer on Lot 16 shall be fully established in accordance with

COMAR 27.01.09 and §28-401.4 of the Town of Easton’s Zoning Code.

3. Within 120 days of Commission approval, the Town shall submit the following to

Commission staff:

a. A copy of the recorded line revision plat showing:

i. The consolidation of Lots 20 and 16;

ii. The new zoning designation of revised Lot 16; and

iii. The revised Forest Protection Area encompassing all existing forest

onsite (excluding the existing Drainage Easement and Stormwater

Management Easement) and the area of Buffer establishment on Lot 16.

b. A Buffer Management Plan in accordance with COMAR 27.01.09 showing full

Buffer establishment on Lot 16 and its inclusion in the Forest Protection Area

and a signed Planting Agreement Form.
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Mr. Miguel Salinas Cohee 

Growth Allocation 

November 8, 2024 

Page 2 of 2 

1804 West Street, Suite 100, Annapolis, Maryland 21401 – (410) 260-3460 

dnr.maryland.gov/criticalarea/ – TTY users call via the Maryland Relay Service 

c. A copy of all final reviews or authorizations regarding stormwater management,

sediment and erosion control, and DNR Wildlife and Heritage Service (WHS).

Please note that the map designation change must be reflected on the Town’s Critical Area map 

within 120 days of the completion of the above conditions. Once finalized, please forward an 

electronic file with the Town’s updated Critical Area designation layer showing this parcel with 

the new Critical Area designation so that Commission staff can incorporate the change into the 

Critical Area map update layer. 

On behalf of the Critical Area Commission and its staff, I would personally like to thank you for 

your help and cooperation throughout the growth allocation process. If you have any questions, 

you may contact Annie Sekerak at (410) 260-3466 or ann.sekerak@maryland.gov. 

Sincerely, 

Erik Fisher, AICP 

Chair 
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Lane Engineering, LLC 
Established 1986 

Civil Engineering •  Land Planning  •  Land Surveyors 

15 Washington Street 117 Bay Street 354 Pennsylvania Avenue 
Cambridge, Maryland 21613 P.O. Box 1767 Centreville, Maryland 21617 

Tel 410-221-0818 Easton, Maryland 21601 Tel 410-758-2095 
Fax 410-476-9942 Tel 410-822-8003 Fax 410-758-4422 

Fax 410-822-2024 

www.leinc.com 
general@leinc.com 

February 4, 2025 

Mr. Joeseph Mayer 
Plan Reviewer 
Town of Easton 
14 South Harrison Street 
Easton, MD 21601 

Subject: 28580 Mary’s Court – Somerset Well Drilling Co, Inc. 
Lane Project No. 240060 
Lane File No. A037 

Dear Mr. Mayer, 

The following is a point-by-point response to the comment letters dated January 22, 2025. On behalf of 
our client, we are pleased to provide the Town with our detailed responses to comments which correspond 
to our re-submission of revised site construction plans and other miscellaneous attachments.  

For ease of reference, the Town’s comments have been reiterated below with our detailed responses 
included in italics. 

ENGINEERING DEPT COMMENTS: 

1. POI#3 indicates an increase in runoff . Please revise.

The proposed grading has been modified to reduce the overall drainage area to POI #3, resulting in 
a decrease in post-development runoff for all storm events. 

2. Provide Critical Area 10% Rule Calculations in the form of the State Spreadsheet for each of the
3 Drainage Areas. The RR Required and Provided should be added to the ESD SUMMARY
CHART on Sheet 2 of 2.

The CAC spreadsheet is now included in the stormwater narrative. A digital copy is also included in 
the submittal package 

PLANNING & ZONING DEPT COMMENTS: 

1. Per Appendix B, Sketch Plan Submittal Checklist requires conceptual building elevations or
renderings illustrating the character, scale, and materials of all proposed structures. Such
elevations or renderings shall be sealed by a licensed professional as described above. Provide a
color elevation for the exterior of the proposed buildings.

Building elevations illustrating character, scale and materials have been provided. 
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2. The ESDR Application indicates two three-sided pole buildings. The architectural plans depict a 
four-sided building with garage doors. Please revise. 

Apologies. The building labels, project notes, and applications have all been updated to remove 
references to a 3-sided pole building.  

3. Per Appendix B, Sketch Plan Submittal Checklist, show the location of the refuse collection for 
the proposed buildings. 

A location for refuse collection for Buildings C and D is shown and labeled on the plans. Buildings A 
and B will utilize the existing refuse collection for the existing adjacent buildings. 

4. Per Chapter 28-1007.3.A.6 of the Zoning Code, Include a statement regarding "the nature of the 
proposed use, its expected impact on its surrounding area, expected truck traffic, and any other 
information necessary to provide a fair and accurate assessment of the impacts of the proposed 
use on the subject property and the surrounding area”. 

Information regarding the nature of the proposed use for improvements in both phases was included 
in the ‘Proposed Development’ section of the Project Data. A statement regarding the impact on the 
surrounding areas and expected truck traffic resulting from Phase 1 has been added. A similar 
statement for the Phase 2 improvements will be provided at the time of development. 

5. Show the truck loading space location and its dimensions on the sketch plan. Each loading space 
shall be not less than ten (10) feet in width and forty-five (45) feet in length, and shall have a 
minimum overhead clearance of fourteen (14) feet. 

Truck loading space location is now shown and labeled. 

6. Per item #8 on the Appendix B-1 Submittal Checklist and Chapter 28-901.3 A 1 of the Zoning 
Code, show the location of proposed fencing on the sketch plan. Indicate the type of fencing and 
its minimum height. 

The fencing is now called out as being 8’ tall vinyl on the plans. 

7. Show all entrance and garage locations to proposed buildings on all plan views. 

All doors and associated landing pads have been added to the plans. 

8. Provide dimensions between the building units (existing, proposed & future) and property lines. 

Dimensions from all buildings to the property lines have been added to a table within the project data 
on sheet 1. 

9. Label all existing road paving widths on all plan views. 

Existing road widths have been labeled on sheet 1 of 2. 

10. Dimension the width of the proposed gravel pavement. 

This dimension has been added. 

11. Revise Development Data *Note on Existing Conditions Plan, sheet 1 of 2, to reference the 
Critical Area Commission’s condition of obtaining approval within the 120 days of the 
Commission's approval dated November 6, 2024. 

The *Note has been updated to specify that the approval letter dictates that the map designation 
change must be reflected on the Town’s critical area map within 120 days from the date of the letter. 

12. Revise Development Data Phasing Note on Existing Conditions Plan, sheet 1 of 2, elaborate more 
in detail if the drive aisles and parking facilities for future buildings ‘C’ and ‘D’ will be 
constructed during Phase 2. 
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The note has been revised to explain that Buildings C and D and their associated parking lots and 
stormwater facilities are to be constructed in a future second phase. 

13. The Project Notes and Comprehensive Plan Design Principles Response Narrative have 
overlapping text on the Existing Conditions Plan, sheet 1 of 2. Revise text for legibility. 

This has been corrected. Apologies. 

14. Per Appendix B, Sketch Plan Submittal Checklist, general location and description (r.e. intended 
function, proposed species, etc.) of proposed landscaping. Describe the species for the proposed 
shrub hedge. 

Potential Proposed Native Species have been added to the Landscape Legend in regard to the shrub 
hedge. 

15. There are two designated existing parking facilities. The minimum number of accessible parking 
spaces must be determined separately for each parking facility. (§ 208.3 from the ADA Standards 
for Accessible Design). Show the existing parking spaces for the two parking facilities and 
provide the minimum number of accessible parking spaces (§ 208.2). Please revise all site plan 
views. In addition, will the required parking for proposed building ‘A’ and ‘B’ be utilized within 
the existing parking lots? 

The required parking for buildings ‘a’ and ‘b’ will be utilized within the concrete pad in the existing 
storage yard and the proposed gravel parking. The required ADA space will be striped and signage 
provided on the concrete pad in the existing storage yard. Lane Engineering has field verified the 
slope compliance at the proposed location. 

Existing ADA ramps are located at the entrances of both existing buildings, however, we are 
proposing new striping and signage to be installed as part of the Phae 1 construction. Lane 
Engineering has field verified the slope compliance at these locations. 

16. Revise the Parking Required within the Development Data on the Existing Conditions Plan, sheet 
1 of 2, to include the existing parking requirements. 

Parking requirements for the existing buildings is now included in the Project Data.  

17. Prior to Development Site Plan approval, verify and add slope information for all ADA spaces, 
ramps, access aisles and landing areas. Check all ADA related spot elevations and obtain 
approval from the Building Inspection Department. 

Acknowledged. Detailed grading information for ADA spaces and ramps will be shown prior to 
Development Site Plan approval. 

18. Prior to Development Site Plan approval, provide Van Accessible ADA Parking Sign Detail to 
include the sign "No Parking in Access Aisle" with an arrow pointing to the access aisle, place 
bollards at ADA aisles adjacent to the buildings with details and dimension between the bollards 
to verify ADA access.  

Acknowledged. Details for ADA parking space signage will be shown prior to Development Site Plan 
approval. 

BUILDING INSPECTION AND PERMIT DEPT COMMENTS: 

1. Construction Documents (3 sets) for any new construction will be required. Documents must be 
prepared by a registered Maryland Registered Architect, with original plans signed and sealed. A 
code analysis completed by a Registered Maryland Architect including, classification (use group), 
construction type, and occupant loads must be completed and included with the application 
materials. 

Acknowledged. 
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2. An appointment may be set up with this department to review your permit application materials 
prior to permit application submission. 

Acknowledged. 

EASTON UTILITIES COMMENTS: 

1. Sheet 2 of 2: See electric comments. 

A note to this effect will be included on detailed grading plan on the subsequent Site Construction 
Plans. 

OFFICE OF ENVIRONMENTAL HEALTH COMMENTS: 

1. Sewage disposal areas (SDA) should be abandoned prior to issuance of building permits that may 
infringe upon the SDAs. As per COMAR 26.04.02.04(E) any SDAs shall be “… exclusive of 
easements, right-of-ways, buildings, and any other permanent or physical objects…”. 

Understood. A line revision plat has been submitted to the Town and will call out the abandonment of 
the existing SDAs. 

2. Abandonment of the on-site sewage disposal system (OSDS) on lot 16 should be accomplished 
by a licensed septic installer in Talbot County. A list of licensed septic installers can be found on 
our website here: https://talbothealth.org/environmental-health/septic-systems-sewage/ 

a. Additionally, abandonment of the OSDS should only be performed under permit of a 
sanitary construction permit. Applications can be found on the website above and have no 
cost for the purposes of abandonment. Inspection should still be completed by a licensed 
environmental health specialist from this Office after the sanitary construction permit is 
issued. 

The owner will be submitting the required application to the Health Department. 

3. The existing drinking water supply well should be abandoned by a licensed well driller. A copy 
of the abandonment report should be submitted to this Office for review. 

The owner wishes to retain the existing water supply well while also connecting the site to the 
available public water system, as the Health Department indicated in previous discussions that this 
would be possible. 

4. A lot line revision for the removal of the lot lines between lots 16 & 20, as well as the 
abandonment of the SDAs, should be submitted to this office for review and comment. The cost 
of a minor line revision plat by this office is $100 at this time. 

A copy of the line revision plat will be submitted to the Health Department under separate cover. 

FIRE DEPARTMENT COMMENTS: 

1. Please make sure the sprinkler system and please make sure the connection. 

None of the existing buildings have a sprinkler system. Per the architect, a sprinkler system is not 
required for the Phase 1 pole buildings.  

2. Make sure it is MARKED and VISIBLE for the sprinkler system. 

See previous response. 

3. Make sure the electrical room is MARKED and VISIBLE. 

See previous response. 

4. Make sure the roads are wide enough for our fire apparatus. 

See previous response. 
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5. A sign that indicates NOT TO BLOCK THE SPRINKLER CONNECTION. 

See previous response. 

 
Should you have any questions, please feel free to contact me at (410) 822-8003. 
 
 
 
Sincerely, 
LANE ENGINEERING, LLC 
 
 
 
 
Brittany Wallace, P.E. 
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Town of Easton

Engineering, Planning and Zoning

14 South Harrison Street, Easton, MD 21601

Address

Tax Map Grid Parcel Lot

Deed Refernce: Liber Folio

Plat Reference: Liber Folio

Base Zoning District

Purpose of Application / Description of Work:

Name

Mailing Address

Telephone No.      E-mailEmail

Name

Mailing Address

Telephone No.      E-mailEmail

Name License No.

Mailing Address

Telephone No.      E-mailEmail

Any modifications during review shall warrant an updated application.

I do hereby solemnly declare and affirm that the information provided by this application 

and the documents attached hereto accurately represent the conditions of the request 

and that submission of an incomplete application will be returned for correction 

prior to processing.

Signature of Applicant or Agent  

Printed Name of Applicant or Agent 

Historic District  Y     N    Planning Redevelopment   Y     N   

Easton Staff Development Review

Surveyor / Engineer

Expiration Date

Property Information

Owner

Applicant / Agent

Page 1 of 2

ADDITION OF TWO POLE BUILDINGS FOR STORAGE AND ASSOCIATED GRAVEL ACCESS AND 
STORMWATER MANAGEMENT, REMOVAL OF EXISTING SEPTIC SYSTEM, INSTALLATION OF NEW GRINDER PUMP 
AND FORCE MAIN SYSTEM, ABANDONMENT OF TWO EXISTING SEWAGE RESERVE AREAS

Date 2/4/25
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For Office Use Only

Easton Staff Development Review Meeting Required  

Easton Staff Development Review Meeting Date

Completeness Check Date

Revisions/Resubmissions Required  

Resubmission Date Documents Received

Staff Determination

 Planning Commission Required

 BOZA Required

 Historic District Commission Required

 Resubmission for ESDR Required Y        N   
 Staff Signature Date

Revised 02-2019

Y        N   

Y        N   

Y        N   

Y        N   

Y        N   

Y        N   

Page 2 of 2

X

02/26/2025
ESDR 25-01 / 2025-1369

02/05/2025
X

02/05/2025 X

TBD

TBD

Scheduled for February 26, 2025 Easton Staff Development Review 
January 22, 2025 Easton Staff Development Review : Resubmission required.

x

TBD

02/05/2025
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Town of Easton

Engineering, Planning and Zoning

14 South Harrison Street, Easton, MD 21601

Name

Original Property Size Acres Square Feet

Telephone No. Email

Property Size Acres Square Feet

Structure’s Floor Area Structure’s Square Feet

Area of Disturbance Number of Dwelling Units

Address

Tax Map Grid Parcel Lot

Deed Refernce: Liber Folio

Plat Reference: Liber Folio

Base Zoning District Historic   Y          N    Planned Redevelopment  Y          N   

Source of Electricity

Name

Mailing Address

Telephone No.      E-mailEmail

Name

Mailing Address

Telephone No. Email

Name License No.

Mailing Address

Telephone No.      E-mailEmail

Any modifications during review shall warrant an updated application.

I hereby certify that I have reviewed and satisfied the Town of Easton Development 

Standards and that submission of an incomplete application will be returned for correction prior to 

processing.

Site Plan, PUD, Planned Healthcare Application

Application Type

Planned Unit Development   Amendment    Health Care (HC)   Site Plan  

Surveyor / Engineer

Expiration Date

Subdivision Information

Site Plan Information

Property Information

Owner

Applicant or Agent

Page 1 of 2

x

x x

28520 MARY'S COURT
25 46 16 & 20

3111 84
4 35G

BC & A1
EASTON

SOMERSET  WELL DRILLING CO, INC. C/O MIKE HALL
P.O. BOX 67, WESTOVER, MD 21871
443-786-9950 MIKE@SOMERSETWELL.COM

LANE ENGINEERING, LLC C/O BRITTANY WALLACE
117 BAY STREET, EASTON, MD 21601

117 BAY STREET, EASTON, MD 21601

410-822-8003 BWALLACE@LEINC.COM

60891 4/13/25BRITTANY WALLACE

410-822-8003 BWALLACE@LEINC.COM

MARY'S COURT / TALBOT COMMERCE PARK

13.99 AC 609,801 SF
34,000 SF 34,000 SF

0147,554 SF
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Signature of Applicant or Agent  

Date

Printed Name of Applicant or Agent 

For Office Use Only

Planning Commission Required    Y          N   

Planning Commission Meeting Date

Sketch Approval Date Project No.

Prelim/Dev. Approval Date Application No.

Final Approval Date Sketch Fee Paid

Recordation Date Develop. Fee Paid

Revised 02-2019

Page 2 of 2

2/4/25
BRITTANY M WALLACE

TBD
ESDR 25 - 01

2025-1369
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Introduction 
This report addresses the impacts of stormwater runoff as a result of the proposed improvements on Lots 16 and 20 of 
the Talbot Commerce Park, located in Easton, MD. The stormwater management plan incorporates the requirements of 
the 2000 Maryland Stormwater Design Manual Volumes I and II (Manual) as currently updated. This report addresses 
stormwater requirements and meets the intent of the guidelines and methodologies presented in the MDE document 
Environmental Site Design (ESD) Process & Computations dated July 2010. 

General Site Information 
This project is located on Parcel 46, Lots 16 and 20, on Marys Court.  The parcel is within Tax Map 25 and is zoned BC – 
Business Commercial with a combined site area of 13.99 acres± and a Limits of Disturbance (LOD) for all phases of 
proposed development of 3.39 acres±. The project site is located partially inside the Chesapeake Bay Critical Area.  

Figure 1: Aerial View of Site 
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Existing Conditions 
 

Lots 16 and 20 are both currently developed lots within the Talbot Commerce Park.  The central portion of Lot 16 
contains a 4,600 square foot office building with approximately 8,010 sf of semi-detached warehouse storage space 
and a 25,250 concrete pad for equipment storage, as well as a 12,150 sf office building with an asphalt parking lot in the 
southwest corner of the lot. An existing sewage reserve area, that serves all existing buildings, is located to the north of 
the equipment storage pad. An existing regional stormwater management pond is located within an easement on the 
central portion of Lot 20, to the west of the existing office building. To the south of the stormwater pond, the lot is 
undeveloped. To the north of the pond, the lot is undeveloped save for a small shed on a concrete pad (approximately 
800 sf) which is located on an unused sewage disposal area. Lot 20 currently has no vehicular access points from 
Mary’s Court. 

It is proposed that both sewage reserve areas on each lot be abandoned. A new grinder pump and force main system is 
proposed to be installed on Lot 16 to serve both the existing buildings and any future buildings, and will tie to the public 
sewer system located in Mary’s Court. Water is served by a well located on Lot 16. 

The entirety of Lot 20 and part of Lot 16 are inside the IDA Critical Area zone. Both lots are subject to stream buffers and 
an existing forest conservation area on their northern boundaries.  

The existing building and equipment pad on Lot 16 act as a high point, directing drainage to the forest conservation area 
to the north and east before entering Glebe Creek, and to a drainage ditch to the west, which then enters a closed storm 
drain system direct to the regional stormwater pond on Lot 20. An existing high point is located generally in the east-
central portion of the development area on Lot 20, directing drainage via overland flow to the regional stormwater pond 
to the southwest and the forest conservation area and Glee Creek to the north. 

Within the proposed development area are Hydrologic Group C/D soils, per published soil maps for Talbot County.   

Symbol Soils Name Soil Group 
CsA Crosiadore Silt Loam C/D 
MtA Mattapex Silt Loam C 
MtB Mattapex Silt Loam C 
WoA Woodstown Loam C 
WoB Woodstown Loam C 

Zk Zekiah C/D 

Proposed Project 
Of the approximately 13.99 acre site, roughly 3.39 acres is proposed to be developed. For development in the 
immediate future- two enclosed pole buildings for storage and an associated gravel access drive and parking pad, the 
removal of an existing septic system to be replaced with a grinder pump and force main, and the abandonment of two 
existing sewage reserve areas. There is a possibility for additional developments, two single story office buildings with 
associated parking lots and an access drive providing connection to the existing parking lots on Lot 16, on Lot 20 at 
some point in the future. Sewer stubs will be installed as part of the current construction to serve the future buildings.  

The site LOD encompasses the demolition of existing site features, all proposed construction, including the possible 
future improvements, and landscaping. Refer to the Site Construction Plans for additional detailed information.  
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Stormwater Management 
The overall project layout includes two submerged gravel wetlands, one located on the northern side of lots 16 and 20, 
bordering the existing forest conservation area, and one on Lot 20 to the west of the proposed future improvements, to 
capture runoff for water quality treatment and to provide quantity management.  A network of open and closed storm 
drain systems and overland sheet flow will direct runoff to these facilities. A small portion of the future access road will 
drain into the existing regional stormwater pond, located in an easement on Lot 20. 

The stormwater management quantity and quality computations are based on the overall proposed limits of disturbance 
(LOD) area, the proposed impervious areas within it, and the soil types present on site, as required. 

Stormwater Quantity Management 
There are 3 locations where runoff generally exits the site as it exists currently, identified on the drainage area maps as 
“points of interest” or POI’s, which were used to evaluate the effects on downstream/offsite drainage patterns based on 
the changes that will occur as part of the proposed construction. Each POI was analyzed for the 2-, 10-, and 100-year 
storm events per the Delmarva Hydrograph, in both existing and proposed conditions. 

The site was analyzed using HydroCAD software, with the following results: 

POI 

Peak Runoff (cfs) 
2-year 10-year 100-year 

Pre  Post  Pre  Post Pre Post 

1 2.22 0.00 4.69 0.92 7.86 5.76 

2 0.45 0.00 0.95 0.11 1.60 2.17 

3 0.36 0.32 0.76 0.62 1.27 1.00 

Total Runoff Leaving Site 2.94 0.32 6.22 1.65 10.44 8.93 
 

As seen above, the peak runoff exiting the project site will be reduced under proposed conditions for all storm events, 
and flow velocities for all POIs during all storm events are non-erosive. 

Please see Appendix A for quantity management calculations. Please see Appendix c for drainage area maps. 

Stormwater Quality Management 
A target Environmental Site Design Volume (ESDv) of 14,560 cf was computed based on the project’s LOD, which covers 
approximately 3.39 acres and includes the future Phase 2 improvements. Approximately 60% of the LOD will be an 
impervious ground cover.   

ESD Practices Evaluation 
Alternative Surfaces  

 Green Rooftops – Not economical for Industrial usage 
 Permeable Pavements – Permeable pavements require significant maintenance and are not desirable for 

commercial applications or areas of repeated heavy equipment loading. 
 Reinforced Turf - Reinforced turf areas are commonly used for emergency equipment access or for areas 

that receive minimal vehicular use. Reinforced turf is not desirable for commercial applications. 

Nonstructural practices 
 Disconnection of Rooftop Runoff – Insufficient greenspace onsite to meet the required design criterion. 
 Disconnection of Non-Rooftop Runoff – Insufficient greenspace onsite to meet the required design criterion. 
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 Sheetflow to Conservation Area – The configuration of the improvements do not allow for sheetflow 
discharge to site adjacent forest conservation areas. 

Micro-scale practices  
 Rainwater Harvesting – Opportunities for on-site reuse of harvested rainwater is limited.  Irrigation is not 

proposed for the site. Operations and maintenance, especially during cold-weather periods, is also a 
concern.   

 Submerged Gravel Wetlands – This practice is best suited for sites with a high groundwater table and poor 
soils.  Mapped soils are predominantly C/D soils and ponds of significant excavation are likely to intercept 
groundwater if placed on the lower elevation portion of the site. 

 Landscape Infiltration – It is assumed there is not a significant infiltration potential within the project LOD 
without additional geotechnical exploration. 

 Infiltration Berms – The requirements of the proposed development do not leave enough room for the 
implementation of this practice. 

 Dry Wells – This practice is viewed as undesirable in Talbot County where many sites frequently have 
seasonal high ground water and other maintenance concerns.  Dry wells are typically reserved for the 
treatment of building rooftops and would therefore require additional practices to supplement. 

 Micro-Bioretention – This practice will provide significant treatment.  Maintenance for this practice is 
reasonable. 

 Rain Gardens – This practice is better suited for residential environments. 
 Swales – This practice provides the required treatment, is relatively easy to construct and maintain, and will 

enhance existing site drainage patterns. 

Due to the poor in-situ soils, as mapped and observed by field inspection, it appears that Submerged Gravel Wetland 
represents the most economical form of quality treatment. Gravel wetlands are ideal for large drainage areas that 
generate significant runoff as they need to maintain a saturated media.  

Submerged Gravel Wetlands are proposed to address the ESDv requirement. The total ESDv provided by ponding storage 
from these practices is 15,258 cf.  Refer to Appendix B for calculations. It is proposed that SGW 1 be constructed intially 
at a size that would satisfy the ESDv requirement for the current development, and later expanded to satisfy the additional 
ESDv required for the future development. 

Conclusion 
This stormwater management analysis indicates that the proposed design will successfully meet stormwater quality 
requirements with quantity management being previously satisfied at the time of the industrial park subdivision. 
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APPENDIX A 

HYDROCAD QUANTITY MANAGEMENT ANALYSIS  
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1S

EX DA-1 (ORANGE)

2S

EX DA-2 (PURPLE)

3S

EX DA-3 (BLUE)

30S

DA-1e (orange)

31S

DA-1c (orange)

32S

DA-1b (orange)

33S

DA-1a (orange)
34S

DA-1d (orange)

51S

DA TO SGW 2  (purple)

54S

DA-3a (blue)

55S

DA-3b (blue)

36R

15" HDPE

37R

15" HDPE
38R

15" HDPE

39R

15" HDPE

40P

SGW 1

52P

SGW 2

42L

POI 1

53L

POI 2

56L

POI 3 (EX SWM POND)

Routing Diagram for 240060 - Concept
Prepared by {enter your company name here},  Printed 2/4/2025

HydroCAD® 10.00-17  s/n 03788  © 2016 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Summary for Subcatchment 1S: EX DA-1 (ORANGE)

Runoff = 1.51 cfs @ 12.15 hrs,  Volume= 0.174 af,  Depth> 1.01"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.80"

Area (sf) CN Description
* 224 98 existing shed

89,802 79 50-75% Grass cover, Fair, HSG C
90,026 79 Weighted Average
89,802 99.75% Pervious Area

224 0.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.1 150 0.0358 0.14 Sheet Flow, a-b

Grass: Dense   n= 0.240   P2= 2.40"
1.2 220 0.0358 3.05 Shallow Concentrated Flow, b-c

Unpaved   Kv= 16.1 fps
19.3 370 Total

Subcatchment 1S: EX DA-1 (ORANGE)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
1-YR Rainfall=2.80"

Runoff Area=90,026 sf
Runoff Volume=0.174 af

Runoff Depth>1.01"
Flow Length=370'

Slope=0.0358 '/'
Tc=19.3 min

CN=79

1.51 cfs
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Summary for Subcatchment 2S: EX DA-2 (PURPLE)

Runoff = 0.30 cfs @ 12.30 hrs,  Volume= 0.049 af,  Depth> 1.00"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.80"

Area (sf) CN Description
25,377 79 50-75% Grass cover, Fair, HSG C
25,377 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.2 150 0.0108 0.09 Sheet Flow, A-B

Grass: Dense   n= 0.240   P2= 2.40"
1.7 171 0.0108 1.67 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
30.9 321 Total

Subcatchment 2S: EX DA-2 (PURPLE)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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=2.80"

Runoff Area=25,377 sf
Runoff Volume=0.049 af

Runoff Depth>1.00"
Flow Length=321'

Slope=0.0108 '/'
Tc=30.9 min

CN=79

0.30 cfs
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Summary for Subcatchment 3S: EX DA-3 (BLUE)

Runoff = 0.25 cfs @ 12.60 hrs,  Volume= 0.058 af,  Depth> 1.05"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.80"

Area (sf) CN Description
28,117 79 50-75% Grass cover, Fair, HSG C

998 98 Paved parking, HSG C
29,115 80 Weighted Average
28,117 96.57% Pervious Area

998 3.43% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.4 150 0.0025 0.05 Sheet Flow, A-B

Grass: Dense   n= 0.240   P2= 2.40"
0.5 23 0.0025 0.81 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
52.9 173 Total

Subcatchment 3S: EX DA-3 (BLUE)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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=2.80"
Runoff Area=29,115 sf
Runoff Volume=0.058 af
Runoff Depth>1.05"
Flow Length=173'
Slope=0.0025 '/'
Tc=52.9 min
CN=80

0.25 cfs
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Summary for Subcatchment 30S: DA-1e (orange)

Runoff = 0.74 cfs @ 11.97 hrs,  Volume= 0.044 af,  Depth> 2.12"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.80"

Area (sf) CN Description
8,909 98 Paved parking, HSG C
1,820 74 >75% Grass cover, Good, HSG C

10,729 94 Weighted Average
1,820 16.96% Pervious Area
8,909 83.04% Impervious Area

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

4.6 14 0.0095 0.05 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.4 48 0.0134 1.86 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.1 13 0.0075 1.76 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

5.1 75 Total

Subcatchment 30S: DA-1e (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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
1-YR Rainfall=2.80"

Runoff Area=10,729 sf
Runoff Volume=0.044 af

Runoff Depth>2.12"
Flow Length=75'

Tc=5.1 min
CN=94

0.74 cfs
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Summary for Subcatchment 31S: DA-1c (orange)

Runoff = 0.93 cfs @ 11.94 hrs,  Volume= 0.052 af,  Depth> 2.53"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.80"

Area (sf) CN Description
10,698 98 Paved parking, HSG C
10,698 100.00% Impervious Area

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

2.8 67 0.0016 0.40 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 2.40"

0.3 34 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

3.1 101 Total

Subcatchment 31S: DA-1c (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
1-YR Rainfall=2.80"

Runoff Area=10,698 sf
Runoff Volume=0.052 af

Runoff Depth>2.53"
Flow Length=101'

Tc=3.1 min
CN=98

0.93 cfs
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Summary for Subcatchment 32S: DA-1b (orange)

Runoff = 0.57 cfs @ 11.91 hrs,  Volume= 0.029 af,  Depth> 2.54"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.80"

Area (sf) CN Description
6,000 98 Paved parking, HSG C
6,000 100.00% Impervious Area

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

0.9 39 0.0100 0.75 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 2.40"

0.3 34 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.2 73 Total

Subcatchment 32S: DA-1b (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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
1-YR Rainfall=2.80"

Runoff Area=6,000 sf
Runoff Volume=0.029 af

Runoff Depth>2.54"
Flow Length=73'
Slope=0.0100 '/'

Tc=1.2 min
CN=98

0.57 cfs
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Summary for Subcatchment 33S: DA-1a (orange)

Runoff = 3.23 cfs @ 11.99 hrs,  Volume= 0.185 af,  Depth> 1.46"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.80"

Area (sf) CN Description
32,038 98 Paved parking, HSG C
34,100 74 >75% Grass cover, Good, HSG C
66,138 86 Weighted Average
34,100 51.56% Pervious Area
32,038 48.44% Impervious Area

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

5.0 33 0.0439 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.6 87 0.0253 2.56 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

5.6 120 Total

Subcatchment 33S: DA-1a (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

3

2

1

0

Type II 24-hr
1-YR Rainfall=2.80"

Runoff Area=66,138 sf
Runoff Volume=0.185 af

Runoff Depth>1.46"
Flow Length=120'

Tc=5.6 min
CN=86

3.23 cfs
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Summary for Subcatchment 34S: DA-1d (orange)

Runoff = 0.66 cfs @ 11.92 hrs,  Volume= 0.031 af,  Depth> 1.94"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.80"

Area (sf) CN Description
6,157 98 Paved parking, HSG C
2,081 74 >75% Grass cover, Good, HSG C
8,238 92 Weighted Average
2,081 25.26% Pervious Area
6,157 74.74% Impervious Area

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

0.7 34 0.0156 0.87 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 2.40"

0.7 76 0.0075 1.76 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.4 110 Total

Subcatchment 34S: DA-1d (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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
1-YR Rainfall=2.80"

Runoff Area=8,238 sf
Runoff Volume=0.031 af

Runoff Depth>1.94"
Flow Length=110'

Tc=1.4 min
CN=92

0.66 cfs
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Summary for Subcatchment 51S: DA TO SGW 2  (purple)

Runoff = 1.60 cfs @ 12.01 hrs,  Volume= 0.105 af,  Depth> 1.46"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.80"

Area (sf) CN Description
18,394 98 Paved parking, HSG C
19,120 74 >75% Grass cover, Good, HSG C
37,514 86 Weighted Average
19,120 50.97% Pervious Area
18,394 49.03% Impervious Area

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

4.6 14 0.0095 0.05 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.4 35 0.0075 1.39 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

2.8 190 0.0051 1.15 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

7.8 239 Total

Subcatchment 51S: DA TO SGW 2  (purple)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s) 1

0

Type II 24-hr
1-YR Rainfall=2.80"

Runoff Area=37,514 sf
Runoff Volume=0.105 af

Runoff Depth>1.46"
Flow Length=239'

Tc=7.8 min
CN=86

1.60 cfs
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Summary for Subcatchment 54S: DA-3a (blue)

Runoff = 0.14 cfs @ 11.99 hrs,  Volume= 0.009 af,  Depth> 1.39"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.80"

Area (sf) CN Description
1,480 98 Paved parking, HSG C
1,736 74 >75% Grass cover, Good, HSG C
3,216 85 Weighted Average
1,736 53.98% Pervious Area
1,480 46.02% Impervious Area

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

6.3 37 0.0300 0.10 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

Subcatchment 54S: DA-3a (blue)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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=2.80"

Runoff Area=3,216 sf
Runoff Volume=0.009 af

Runoff Depth>1.39"
Flow Length=37'
Slope=0.0300 '/'

Tc=6.3 min
CN=85

0.14 cfs
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Summary for Subcatchment 55S: DA-3b (blue)

Runoff = 0.09 cfs @ 12.05 hrs,  Volume= 0.007 af,  Depth> 1.07"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.80"

Area (sf) CN Description
850 98 Paved parking, HSG C

2,725 74 >75% Grass cover, Good, HSG C
3,575 80 Weighted Average
2,725 76.22% Pervious Area

850 23.78% Impervious Area

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

8.5 46 0.0222 0.09 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.4 100 0.0050 3.79 2.98 Pipe Channel, 12" HDPE
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

1.7 202 0.0149 1.97 Shallow Concentrated Flow, EX SWALE TO INLET 4
Unpaved   Kv= 16.1 fps

10.6 348 Total

Subcatchment 55S: DA-3b (blue)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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=2.80"

Runoff Area=3,575 sf
Runoff Volume=0.007 af

Runoff Depth>1.07"
Flow Length=348'

Tc=10.6 min
CN=80

0.09 cfs
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Summary for Reach 36R: 15" HDPE

Inflow Area = 0.246 ac,100.00% Impervious,  Inflow Depth > 2.53"    for  1-YR event
Inflow = 0.93 cfs @ 11.94 hrs,  Volume= 0.052 af
Outflow = 0.93 cfs @ 11.95 hrs,  Volume= 0.052 af,  Atten= 1%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.30 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 0.99 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 20 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.44 cfs

15.0"  Round Pipe
n= 0.011  PVC, smooth interior
Length= 71.0'   Slope= 0.0051 '/'
Inlet Invert= 11.16',  Outlet Invert= 10.80'

Reach 36R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.246 ac
Avg. Flow Depth=0.35'

Max Vel=3.30 fps
15.0"

Round Pipe
n=0.011
L=71.0'

S=0.0051 '/'
Capacity=5.44 cfs

0.93 cfs
0.93 cfs
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Stage-Area-Storage for Reach 36R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.16 0.0 0
11.18 0.0 0
11.20 0.0 1
11.22 0.0 2
11.24 0.0 2
11.26 0.0 3
11.28 0.1 4
11.30 0.1 5
11.32 0.1 7
11.34 0.1 8
11.36 0.1 9
11.38 0.1 10
11.40 0.2 12
11.42 0.2 13
11.44 0.2 15
11.46 0.2 16
11.48 0.2 18
11.50 0.3 19
11.52 0.3 21
11.54 0.3 22
11.56 0.3 24
11.58 0.4 26
11.60 0.4 27
11.62 0.4 29
11.64 0.4 31
11.66 0.5 33
11.68 0.5 34
11.70 0.5 36
11.72 0.5 38
11.74 0.6 40
11.76 0.6 41
11.78 0.6 43
11.80 0.6 45
11.82 0.7 47
11.84 0.7 48
11.86 0.7 50
11.88 0.7 52
11.90 0.8 54
11.92 0.8 55
11.94 0.8 57
11.96 0.8 59
11.98 0.9 61
12.00 0.9 62
12.02 0.9 64
12.04 0.9 66
12.06 0.9 67
12.08 1.0 69
12.10 1.0 70
12.12 1.0 72
12.14 1.0 73
12.16 1.1 75
12.18 1.1 76
12.20 1.1 77

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

12.22 1.1 79
12.24 1.1 80
12.26 1.1 81
12.28 1.2 82
12.30 1.2 83
12.32 1.2 84
12.34 1.2 85
12.36 1.2 86
12.38 1.2 87
12.40 1.2 87
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Summary for Reach 37R: 15" HDPE

Inflow Area = 0.383 ac,100.00% Impervious,  Inflow Depth > 2.53"    for  1-YR event
Inflow = 1.47 cfs @ 11.93 hrs,  Volume= 0.081 af
Outflow = 1.46 cfs @ 11.94 hrs,  Volume= 0.081 af,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.71 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.12 fps,  Avg. Travel Time= 1.1 min

Peak Storage= 28 cf @ 11.94 hrs
Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.36 cfs

15.0"  Round Pipe
n= 0.011
Length= 71.0'   Slope= 0.0049 '/'
Inlet Invert= 10.80',  Outlet Invert= 10.45'

Reach 37R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.383 ac
Avg. Flow Depth=0.45'

Max Vel=3.71 fps
15.0"

Round Pipe
n=0.011
L=71.0'

S=0.0049 '/'
Capacity=5.36 cfs

1.47 cfs
1.46 cfs
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Stage-Area-Storage for Reach 37R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

10.80 0.0 0
10.82 0.0 0
10.84 0.0 1
10.86 0.0 2
10.88 0.0 2
10.90 0.0 3
10.92 0.1 4
10.94 0.1 5
10.96 0.1 7
10.98 0.1 8
11.00 0.1 9
11.02 0.1 10
11.04 0.2 12
11.06 0.2 13
11.08 0.2 15
11.10 0.2 16
11.12 0.2 18
11.14 0.3 19
11.16 0.3 21
11.18 0.3 22
11.20 0.3 24
11.22 0.4 26
11.24 0.4 27
11.26 0.4 29
11.28 0.4 31
11.30 0.5 33
11.32 0.5 34
11.34 0.5 36
11.36 0.5 38
11.38 0.6 40
11.40 0.6 41
11.42 0.6 43
11.44 0.6 45
11.46 0.7 47
11.48 0.7 48
11.50 0.7 50
11.52 0.7 52
11.54 0.8 54
11.56 0.8 55
11.58 0.8 57
11.60 0.8 59
11.62 0.9 61
11.64 0.9 62
11.66 0.9 64
11.68 0.9 66
11.70 0.9 67
11.72 1.0 69
11.74 1.0 70
11.76 1.0 72
11.78 1.0 73
11.80 1.1 75
11.82 1.1 76
11.84 1.1 77

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.86 1.1 79
11.88 1.1 80
11.90 1.1 81
11.92 1.2 82
11.94 1.2 83
11.96 1.2 84
11.98 1.2 85
12.00 1.2 86
12.02 1.2 87
12.04 1.2 87
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Summary for Reach 38R: 15" HDPE

Inflow Area = 0.246 ac, 83.04% Impervious,  Inflow Depth > 2.12"    for  1-YR event
Inflow = 0.74 cfs @ 11.97 hrs,  Volume= 0.044 af
Outflow = 0.74 cfs @ 11.98 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.4 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.10 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 0.96 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 14 cf @ 11.98 hrs
Average Depth at Peak Storage= 0.31'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.49 cfs

15.0"  Round Pipe
n= 0.011
Length= 60.0'   Slope= 0.0052 '/'
Inlet Invert= 11.82',  Outlet Invert= 11.51'

Reach 38R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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=0.246 ac
Avg. Flow Depth=0.31'

Max Vel=3.10 fps
15.0"

Round Pipe
n=0.011
L=60.0'

S=0.0052 '/'
Capacity=5.49 cfs

0.74 cfs
0.74 cfs
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Stage-Area-Storage for Reach 38R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.82 0.0 0
11.84 0.0 0
11.86 0.0 1
11.88 0.0 1
11.90 0.0 2
11.92 0.0 3
11.94 0.1 4
11.96 0.1 5
11.98 0.1 6
12.00 0.1 7
12.02 0.1 8
12.04 0.1 9
12.06 0.2 10
12.08 0.2 11
12.10 0.2 12
12.12 0.2 14
12.14 0.2 15
12.16 0.3 16
12.18 0.3 18
12.20 0.3 19
12.22 0.3 20
12.24 0.4 22
12.26 0.4 23
12.28 0.4 25
12.30 0.4 26
12.32 0.5 28
12.34 0.5 29
12.36 0.5 30
12.38 0.5 32
12.40 0.6 33
12.42 0.6 35
12.44 0.6 36
12.46 0.6 38
12.48 0.7 39
12.50 0.7 41
12.52 0.7 42
12.54 0.7 44
12.56 0.8 45
12.58 0.8 47
12.60 0.8 48
12.62 0.8 50
12.64 0.9 51
12.66 0.9 53
12.68 0.9 54
12.70 0.9 55
12.72 0.9 57
12.74 1.0 58
12.76 1.0 59
12.78 1.0 61
12.80 1.0 62
12.82 1.1 63
12.84 1.1 64
12.86 1.1 65

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

12.88 1.1 67
12.90 1.1 68
12.92 1.1 69
12.94 1.2 70
12.96 1.2 70
12.98 1.2 71
13.00 1.2 72
13.02 1.2 73
13.04 1.2 73
13.06 1.2 74
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Summary for Reach 39R: 15" HDPE

Inflow Area = 0.435 ac, 79.43% Impervious,  Inflow Depth > 2.04"    for  1-YR event
Inflow = 1.35 cfs @ 11.94 hrs,  Volume= 0.074 af
Outflow = 1.33 cfs @ 11.95 hrs,  Volume= 0.074 af,  Atten= 1%,  Lag= 0.5 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.80 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.15 fps,  Avg. Travel Time= 2.5 min

Peak Storage= 60 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.72 cfs

15.0"  Round Pipe
n= 0.011
Length= 171.0'   Slope= 0.0056 '/'
Inlet Invert= 11.41',  Outlet Invert= 10.45'

Reach 39R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.435 ac
Avg. Flow Depth=0.41'

Max Vel=3.80 fps
15.0"

Round Pipe
n=0.011
L=171.0'

S=0.0056 '/'
Capacity=5.72 cfs

1.35 cfs
1.33 cfs
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Stage-Area-Storage for Reach 39R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.41 0.0 0
11.43 0.0 1
11.45 0.0 2
11.47 0.0 4
11.49 0.0 6
11.51 0.0 8
11.53 0.1 10
11.55 0.1 13
11.57 0.1 16
11.59 0.1 19
11.61 0.1 22
11.63 0.1 25
11.65 0.2 28
11.67 0.2 32
11.69 0.2 35
11.71 0.2 39
11.73 0.2 42
11.75 0.3 46
11.77 0.3 50
11.79 0.3 54
11.81 0.3 58
11.83 0.4 62
11.85 0.4 66
11.87 0.4 70
11.89 0.4 74
11.91 0.5 78
11.93 0.5 83
11.95 0.5 87
11.97 0.5 91
11.99 0.6 95
12.01 0.6 100
12.03 0.6 104
12.05 0.6 108
12.07 0.7 112
12.09 0.7 117
12.11 0.7 121
12.13 0.7 125
12.15 0.8 129
12.17 0.8 134
12.19 0.8 138
12.21 0.8 142
12.23 0.9 146
12.25 0.9 150
12.27 0.9 154
12.29 0.9 158
12.31 0.9 162
12.33 1.0 166
12.35 1.0 169
12.37 1.0 173
12.39 1.0 176
12.41 1.1 180
12.43 1.1 183
12.45 1.1 187

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

12.47 1.1 190
12.49 1.1 193
12.51 1.1 196
12.53 1.2 198
12.55 1.2 201
12.57 1.2 203
12.59 1.2 205
12.61 1.2 207
12.63 1.2 209
12.65 1.2 210
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Summary for Pond 40P: SGW 1

Inflow Area = 2.337 ac, 62.67% Impervious,  Inflow Depth > 1.75"    for  1-YR event
Inflow = 5.84 cfs @ 11.96 hrs,  Volume= 0.340 af
Outflow = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Peak Elev= 10.74' @ 23.00 hrs   Surf.Area= 10,304 sf   Storage= 14,812 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 7.44' 28,534 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)
7.44 9,804 575.0 0.0 0 0 9,804
7.45 9,804 575.0 40.0 39 39 9,810

10.44 9,804 575.0 40.0 11,726 11,765 11,529
10.45 9,804 575.0 100.0 98 11,863 11,535
11.45 11,558 594.0 100.0 10,669 22,532 13,396
11.95 12,457 604.0 100.0 6,002 28,534 14,396

Device Routing     Invert Outlet Devices
#1 Primary 10.12' 15.0"  Round Culvert   

L= 31.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 10.12' / 10.00'   S= 0.0039 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 1.23 sf   

#2 Device 1 11.45' 18.8' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 2.00 hrs  HW=7.44'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 40P: SGW 1

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

6

5

4

3

2

1

0

Inflow Area=2.337 ac
Peak Elev=10.74'

Storage=14,812 cf

5.84 cfs

0.00 cfs
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Stage-Area-Storage for Pond 40P: SGW 1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

7.44 9,804 0
7.49 9,804 196
7.54 9,804 392
7.59 9,804 588
7.64 9,804 784
7.69 9,804 980
7.74 9,804 1,176
7.79 9,804 1,373
7.84 9,804 1,569
7.89 9,804 1,765
7.94 9,804 1,961
7.99 9,804 2,157
8.04 9,804 2,353
8.09 9,804 2,549
8.14 9,804 2,745
8.19 9,804 2,941
8.24 9,804 3,137
8.29 9,804 3,333
8.34 9,804 3,529
8.39 9,804 3,726
8.44 9,804 3,922
8.49 9,804 4,118
8.54 9,804 4,314
8.59 9,804 4,510
8.64 9,804 4,706
8.69 9,804 4,902
8.74 9,804 5,098
8.79 9,804 5,294
8.84 9,804 5,490
8.89 9,804 5,686
8.94 9,804 5,882
8.99 9,804 6,078
9.04 9,804 6,275
9.09 9,804 6,471
9.14 9,804 6,667
9.19 9,804 6,863
9.24 9,804 7,059
9.29 9,804 7,255
9.34 9,804 7,451
9.39 9,804 7,647
9.44 9,804 7,843
9.49 9,804 8,039
9.54 9,804 8,235
9.59 9,804 8,431
9.64 9,804 8,628
9.69 9,804 8,824
9.74 9,804 9,020
9.79 9,804 9,216
9.84 9,804 9,412
9.89 9,804 9,608
9.94 9,804 9,804
9.99 9,804 10,000

10.04 9,804 10,196

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

10.09 9,804 10,392
10.14 9,804 10,588
10.19 9,804 10,784
10.24 9,804 10,980
10.29 9,804 11,177
10.34 9,804 11,373
10.39 9,804 11,569
10.44 9,804 11,765
10.49 9,871 12,256
10.54 9,956 12,752
10.59 10,041 13,252
10.64 10,126 13,756
10.69 10,212 14,265
10.74 10,298 14,777
10.79 10,384 15,294
10.84 10,471 15,816
10.89 10,558 16,341
10.94 10,645 16,872
10.99 10,733 17,406
11.04 10,821 17,945
11.09 10,910 18,488
11.14 10,999 19,036
11.19 11,088 19,588
11.24 11,178 20,145
11.29 11,268 20,706
11.34 11,358 21,271
11.39 11,449 21,842
11.44 11,540 22,416
11.49 11,629 22,996
11.54 11,717 23,579
11.59 11,806 24,167
11.64 11,896 24,760
11.69 11,985 25,357
11.74 12,075 25,958
11.79 12,166 26,564
11.84 12,256 27,175
11.89 12,347 27,790
11.94 12,439 28,410
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Summary for Pond 52P: SGW 2

Inflow Area = 0.861 ac, 49.03% Impervious,  Inflow Depth > 1.46"    for  1-YR event
Inflow = 1.60 cfs @ 12.01 hrs,  Volume= 0.105 af
Outflow = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Peak Elev= 13.38' @ 23.00 hrs   Surf.Area= 4,017 sf   Storage= 4,566 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 10.54' 12,413 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)
10.54 4,017 447.0 0.0 0 0 4,017
10.55 4,017 447.0 40.0 16 16 4,021
13.54 4,017 447.0 40.0 4,804 4,820 5,358
13.55 4,017 447.0 100.0 40 4,861 5,362
14.55 5,386 466.0 100.0 4,685 9,545 6,816
15.05 6,092 475.0 100.0 2,868 12,413 7,530

Device Routing     Invert Outlet Devices
#1 Primary 13.25' 15.0"  Round Culvert   L= 35.5'   Ke= 0.500   

Inlet / Outlet Invert= 13.25' / 13.02'   S= 0.0065 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 1.23 sf   

#2 Device 1 14.55' 18.8' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 2.00 hrs  HW=10.54'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 52P: SGW 2

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s) 1

0

Inflow Area=0.861 ac
Peak Elev=13.38'
Storage=4,566 cf

1.60 cfs

0.00 cfs
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Stage-Area-Storage for Pond 52P: SGW 2

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

10.54 4,017 0
10.59 4,017 80
10.64 4,017 161
10.69 4,017 241
10.74 4,017 321
10.79 4,017 402
10.84 4,017 482
10.89 4,017 562
10.94 4,017 643
10.99 4,017 723
11.04 4,017 803
11.09 4,017 884
11.14 4,017 964
11.19 4,017 1,044
11.24 4,017 1,125
11.29 4,017 1,205
11.34 4,017 1,285
11.39 4,017 1,366
11.44 4,017 1,446
11.49 4,017 1,526
11.54 4,017 1,607
11.59 4,017 1,687
11.64 4,017 1,767
11.69 4,017 1,848
11.74 4,017 1,928
11.79 4,017 2,009
11.84 4,017 2,089
11.89 4,017 2,169
11.94 4,017 2,250
11.99 4,017 2,330
12.04 4,017 2,410
12.09 4,017 2,491
12.14 4,017 2,571
12.19 4,017 2,651
12.24 4,017 2,732
12.29 4,017 2,812
12.34 4,017 2,892
12.39 4,017 2,973
12.44 4,017 3,053
12.49 4,017 3,133
12.54 4,017 3,214
12.59 4,017 3,294
12.64 4,017 3,374
12.69 4,017 3,455
12.74 4,017 3,535
12.79 4,017 3,615
12.84 4,017 3,696
12.89 4,017 3,776
12.94 4,017 3,856
12.99 4,017 3,937
13.04 4,017 4,017
13.09 4,017 4,097
13.14 4,017 4,178

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.19 4,017 4,258
13.24 4,017 4,338
13.29 4,017 4,419
13.34 4,017 4,499
13.39 4,017 4,579
13.44 4,017 4,660
13.49 4,017 4,740
13.54 4,017 4,820
13.59 4,068 5,022
13.64 4,132 5,227
13.69 4,197 5,435
13.74 4,262 5,647
13.79 4,327 5,862
13.84 4,393 6,080
13.89 4,460 6,301
13.94 4,527 6,526
13.99 4,595 6,754
14.04 4,663 6,985
14.09 4,731 7,220
14.14 4,800 7,458
14.19 4,870 7,700
14.24 4,940 7,945
14.29 5,011 8,194
14.34 5,082 8,446
14.39 5,153 8,702
14.44 5,226 8,962
14.49 5,298 9,225
14.54 5,371 9,492
14.59 5,441 9,762
14.64 5,510 10,036
14.69 5,579 10,313
14.74 5,649 10,594
14.79 5,719 10,878
14.84 5,790 11,166
14.89 5,861 11,457
14.94 5,933 11,752
14.99 6,005 12,050
15.04 6,077 12,352

Page 69 of 221



Type II 24-hr  1-YR Rainfall=2.80"240060 - Concept
  Printed  2/4/2025Prepared by {enter your company name here}

Page 27HydroCAD® 10.00-17  s/n 03788  © 2016 HydroCAD Software Solutions LLC

Summary for Link 42L: POI 1

Inflow Area = 2.337 ac, 62.67% Impervious,  Inflow Depth = 0.00"    for  1-YR event
Inflow = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs

Link 42L: POI 1

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=2.337 ac

0.00 cfs
0.00 cfs
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Summary for Link 53L: POI 2

Inflow Area = 0.861 ac, 49.03% Impervious,  Inflow Depth = 0.00"    for  1-YR event
Inflow = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs

Link 53L: POI 2

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.861 ac

0.00 cfs
0.00 cfs
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Summary for Link 56L: POI 3 (EX SWM POND)

Inflow Area = 0.156 ac, 34.31% Impervious,  Inflow Depth > 1.22"    for  1-YR event
Inflow = 0.23 cfs @ 12.01 hrs,  Volume= 0.016 af
Primary = 0.23 cfs @ 12.01 hrs,  Volume= 0.016 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs

Link 56L: POI 3 (EX SWM POND)

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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=0.156 ac
0.23 cfs

0.23 cfs
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Summary for Subcatchment 1S: EX DA-1 (ORANGE)

Runoff = 2.22 cfs @ 12.15 hrs,  Volume= 0.249 af,  Depth> 1.45"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=3.40"

Area (sf) CN Description
* 224 98 existing shed

89,802 79 50-75% Grass cover, Fair, HSG C
90,026 79 Weighted Average
89,802 99.75% Pervious Area

224 0.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.1 150 0.0358 0.14 Sheet Flow, a-b

Grass: Dense   n= 0.240   P2= 2.40"
1.2 220 0.0358 3.05 Shallow Concentrated Flow, b-c

Unpaved   Kv= 16.1 fps
19.3 370 Total

Subcatchment 1S: EX DA-1 (ORANGE)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

2

1

0

Type II 24-hr
2-YR Rainfall=3.40"

Runoff Area=90,026 sf
Runoff Volume=0.249 af

Runoff Depth>1.45"
Flow Length=370'

Slope=0.0358 '/'
Tc=19.3 min

CN=79

2.22 cfs
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Summary for Subcatchment 2S: EX DA-2 (PURPLE)

Runoff = 0.45 cfs @ 12.30 hrs,  Volume= 0.070 af,  Depth> 1.44"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=3.40"

Area (sf) CN Description
25,377 79 50-75% Grass cover, Fair, HSG C
25,377 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.2 150 0.0108 0.09 Sheet Flow, A-B

Grass: Dense   n= 0.240   P2= 2.40"
1.7 171 0.0108 1.67 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
30.9 321 Total

Subcatchment 2S: EX DA-2 (PURPLE)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

0.5
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

Type II 24-hr
2-YR Rainfall=3.40"

Runoff Area=25,377 sf
Runoff Volume=0.070 af

Runoff Depth>1.44"
Flow Length=321'

Slope=0.0108 '/'
Tc=30.9 min

CN=79

0.45 cfs
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Summary for Subcatchment 3S: EX DA-3 (BLUE)

Runoff = 0.36 cfs @ 12.59 hrs,  Volume= 0.083 af,  Depth> 1.49"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=3.40"

Area (sf) CN Description
28,117 79 50-75% Grass cover, Fair, HSG C

998 98 Paved parking, HSG C
29,115 80 Weighted Average
28,117 96.57% Pervious Area

998 3.43% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.4 150 0.0025 0.05 Sheet Flow, A-B

Grass: Dense   n= 0.240   P2= 2.40"
0.5 23 0.0025 0.81 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
52.9 173 Total

Subcatchment 3S: EX DA-3 (BLUE)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type II 24-hr
2-YR Rainfall=3.40"
Runoff Area=29,115 sf
Runoff Volume=0.083 af
Runoff Depth>1.49"
Flow Length=173'
Slope=0.0025 '/'
Tc=52.9 min
CN=80

0.36 cfs
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Summary for Subcatchment 30S: DA-1e (orange)

Runoff = 0.93 cfs @ 11.97 hrs,  Volume= 0.055 af,  Depth> 2.70"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=3.40"

Area (sf) CN Description
8,909 98 Paved parking, HSG C
1,820 74 >75% Grass cover, Good, HSG C

10,729 94 Weighted Average
1,820 16.96% Pervious Area
8,909 83.04% Impervious Area

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

4.6 14 0.0095 0.05 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.4 48 0.0134 1.86 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.1 13 0.0075 1.76 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

5.1 75 Total

Subcatchment 30S: DA-1e (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
2-YR Rainfall=3.40"

Runoff Area=10,729 sf
Runoff Volume=0.055 af

Runoff Depth>2.70"
Flow Length=75'

Tc=5.1 min
CN=94

0.93 cfs
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Summary for Subcatchment 31S: DA-1c (orange)

Runoff = 1.14 cfs @ 11.94 hrs,  Volume= 0.064 af,  Depth> 3.12"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=3.40"

Area (sf) CN Description
10,698 98 Paved parking, HSG C
10,698 100.00% Impervious Area

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

2.8 67 0.0016 0.40 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 2.40"

0.3 34 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

3.1 101 Total

Subcatchment 31S: DA-1c (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
2-YR Rainfall=3.40"

Runoff Area=10,698 sf
Runoff Volume=0.064 af

Runoff Depth>3.12"
Flow Length=101'

Tc=3.1 min
CN=98

1.14 cfs
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Summary for Subcatchment 32S: DA-1b (orange)

Runoff = 0.70 cfs @ 11.91 hrs,  Volume= 0.036 af,  Depth> 3.12"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=3.40"

Area (sf) CN Description
6,000 98 Paved parking, HSG C
6,000 100.00% Impervious Area

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

0.9 39 0.0100 0.75 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 2.40"

0.3 34 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.2 73 Total

Subcatchment 32S: DA-1b (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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
2-YR Rainfall=3.40"

Runoff Area=6,000 sf
Runoff Volume=0.036 af

Runoff Depth>3.12"
Flow Length=73'
Slope=0.0100 '/'

Tc=1.2 min
CN=98

0.70 cfs
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Summary for Subcatchment 33S: DA-1a (orange)

Runoff = 4.32 cfs @ 11.98 hrs,  Volume= 0.250 af,  Depth> 1.97"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=3.40"

Area (sf) CN Description
32,038 98 Paved parking, HSG C
34,100 74 >75% Grass cover, Good, HSG C
66,138 86 Weighted Average
34,100 51.56% Pervious Area
32,038 48.44% Impervious Area

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

5.0 33 0.0439 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.6 87 0.0253 2.56 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

5.6 120 Total

Subcatchment 33S: DA-1a (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

4

3

2

1

0

Type II 24-hr
2-YR Rainfall=3.40"

Runoff Area=66,138 sf
Runoff Volume=0.250 af

Runoff Depth>1.97"
Flow Length=120'

Tc=5.6 min
CN=86

4.32 cfs
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Summary for Subcatchment 34S: DA-1d (orange)

Runoff = 0.84 cfs @ 11.92 hrs,  Volume= 0.039 af,  Depth> 2.50"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=3.40"

Area (sf) CN Description
6,157 98 Paved parking, HSG C
2,081 74 >75% Grass cover, Good, HSG C
8,238 92 Weighted Average
2,081 25.26% Pervious Area
6,157 74.74% Impervious Area

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

0.7 34 0.0156 0.87 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 2.40"

0.7 76 0.0075 1.76 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.4 110 Total

Subcatchment 34S: DA-1d (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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
2-YR Rainfall=3.40"

Runoff Area=8,238 sf
Runoff Volume=0.039 af

Runoff Depth>2.50"
Flow Length=110'

Tc=1.4 min
CN=92

0.84 cfs
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Summary for Subcatchment 51S: DA TO SGW 2  (purple)

Runoff = 2.16 cfs @ 12.01 hrs,  Volume= 0.141 af,  Depth> 1.97"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=3.40"

Area (sf) CN Description
18,394 98 Paved parking, HSG C
19,120 74 >75% Grass cover, Good, HSG C
37,514 86 Weighted Average
19,120 50.97% Pervious Area
18,394 49.03% Impervious Area

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

4.6 14 0.0095 0.05 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.4 35 0.0075 1.39 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

2.8 190 0.0051 1.15 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

7.8 239 Total

Subcatchment 51S: DA TO SGW 2  (purple)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

2

1

0

Type II 24-hr
2-YR Rainfall=3.40"

Runoff Area=37,514 sf
Runoff Volume=0.141 af

Runoff Depth>1.97"
Flow Length=239'

Tc=7.8 min
CN=86

2.16 cfs
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Summary for Subcatchment 54S: DA-3a (blue)

Runoff = 0.19 cfs @ 11.99 hrs,  Volume= 0.012 af,  Depth> 1.89"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=3.40"

Area (sf) CN Description
1,480 98 Paved parking, HSG C
1,736 74 >75% Grass cover, Good, HSG C
3,216 85 Weighted Average
1,736 53.98% Pervious Area
1,480 46.02% Impervious Area

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

6.3 37 0.0300 0.10 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

Subcatchment 54S: DA-3a (blue)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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=3.40"

Runoff Area=3,216 sf
Runoff Volume=0.012 af

Runoff Depth>1.89"
Flow Length=37'
Slope=0.0300 '/'

Tc=6.3 min
CN=85

0.19 cfs
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Summary for Subcatchment 55S: DA-3b (blue)

Runoff = 0.14 cfs @ 12.05 hrs,  Volume= 0.010 af,  Depth> 1.52"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=3.40"

Area (sf) CN Description
850 98 Paved parking, HSG C

2,725 74 >75% Grass cover, Good, HSG C
3,575 80 Weighted Average
2,725 76.22% Pervious Area

850 23.78% Impervious Area

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

8.5 46 0.0222 0.09 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.4 100 0.0050 3.79 2.98 Pipe Channel, 12" HDPE
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

1.7 202 0.0149 1.97 Shallow Concentrated Flow, EX SWALE TO INLET 4
Unpaved   Kv= 16.1 fps

10.6 348 Total

Subcatchment 55S: DA-3b (blue)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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=3.40"

Runoff Area=3,575 sf
Runoff Volume=0.010 af

Runoff Depth>1.52"
Flow Length=348'

Tc=10.6 min
CN=80

0.14 cfs
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Summary for Reach 36R: 15" HDPE

Inflow Area = 0.246 ac,100.00% Impervious,  Inflow Depth > 3.12"    for  2-YR event
Inflow = 1.14 cfs @ 11.94 hrs,  Volume= 0.064 af
Outflow = 1.13 cfs @ 11.95 hrs,  Volume= 0.064 af,  Atten= 1%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.50 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.06 fps,  Avg. Travel Time= 1.1 min

Peak Storage= 23 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.39'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.44 cfs

15.0"  Round Pipe
n= 0.011  PVC, smooth interior
Length= 71.0'   Slope= 0.0051 '/'
Inlet Invert= 11.16',  Outlet Invert= 10.80'

Reach 36R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.246 ac
Avg. Flow Depth=0.39'

Max Vel=3.50 fps
15.0"

Round Pipe
n=0.011
L=71.0'

S=0.0051 '/'
Capacity=5.44 cfs

1.14 cfs
1.13 cfs
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Stage-Area-Storage for Reach 36R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.16 0.0 0
11.18 0.0 0
11.20 0.0 1
11.22 0.0 2
11.24 0.0 2
11.26 0.0 3
11.28 0.1 4
11.30 0.1 5
11.32 0.1 7
11.34 0.1 8
11.36 0.1 9
11.38 0.1 10
11.40 0.2 12
11.42 0.2 13
11.44 0.2 15
11.46 0.2 16
11.48 0.2 18
11.50 0.3 19
11.52 0.3 21
11.54 0.3 22
11.56 0.3 24
11.58 0.4 26
11.60 0.4 27
11.62 0.4 29
11.64 0.4 31
11.66 0.5 33
11.68 0.5 34
11.70 0.5 36
11.72 0.5 38
11.74 0.6 40
11.76 0.6 41
11.78 0.6 43
11.80 0.6 45
11.82 0.7 47
11.84 0.7 48
11.86 0.7 50
11.88 0.7 52
11.90 0.8 54
11.92 0.8 55
11.94 0.8 57
11.96 0.8 59
11.98 0.9 61
12.00 0.9 62
12.02 0.9 64
12.04 0.9 66
12.06 0.9 67
12.08 1.0 69
12.10 1.0 70
12.12 1.0 72
12.14 1.0 73
12.16 1.1 75
12.18 1.1 76
12.20 1.1 77

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

12.22 1.1 79
12.24 1.1 80
12.26 1.1 81
12.28 1.2 82
12.30 1.2 83
12.32 1.2 84
12.34 1.2 85
12.36 1.2 86
12.38 1.2 87
12.40 1.2 87
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Summary for Reach 37R: 15" HDPE

Inflow Area = 0.383 ac,100.00% Impervious,  Inflow Depth > 3.12"    for  2-YR event
Inflow = 1.79 cfs @ 11.93 hrs,  Volume= 0.100 af
Outflow = 1.79 cfs @ 11.94 hrs,  Volume= 0.100 af,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.91 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.20 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 32 cf @ 11.94 hrs
Average Depth at Peak Storage= 0.50'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.36 cfs

15.0"  Round Pipe
n= 0.011
Length= 71.0'   Slope= 0.0049 '/'
Inlet Invert= 10.80',  Outlet Invert= 10.45'

Reach 37R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=0.383 ac
Avg. Flow Depth=0.50'

Max Vel=3.91 fps
15.0"

Round Pipe
n=0.011
L=71.0'

S=0.0049 '/'
Capacity=5.36 cfs

1.79 cfs
1.79 cfs
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Stage-Area-Storage for Reach 37R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

10.80 0.0 0
10.82 0.0 0
10.84 0.0 1
10.86 0.0 2
10.88 0.0 2
10.90 0.0 3
10.92 0.1 4
10.94 0.1 5
10.96 0.1 7
10.98 0.1 8
11.00 0.1 9
11.02 0.1 10
11.04 0.2 12
11.06 0.2 13
11.08 0.2 15
11.10 0.2 16
11.12 0.2 18
11.14 0.3 19
11.16 0.3 21
11.18 0.3 22
11.20 0.3 24
11.22 0.4 26
11.24 0.4 27
11.26 0.4 29
11.28 0.4 31
11.30 0.5 33
11.32 0.5 34
11.34 0.5 36
11.36 0.5 38
11.38 0.6 40
11.40 0.6 41
11.42 0.6 43
11.44 0.6 45
11.46 0.7 47
11.48 0.7 48
11.50 0.7 50
11.52 0.7 52
11.54 0.8 54
11.56 0.8 55
11.58 0.8 57
11.60 0.8 59
11.62 0.9 61
11.64 0.9 62
11.66 0.9 64
11.68 0.9 66
11.70 0.9 67
11.72 1.0 69
11.74 1.0 70
11.76 1.0 72
11.78 1.0 73
11.80 1.1 75
11.82 1.1 76
11.84 1.1 77

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.86 1.1 79
11.88 1.1 80
11.90 1.1 81
11.92 1.2 82
11.94 1.2 83
11.96 1.2 84
11.98 1.2 85
12.00 1.2 86
12.02 1.2 87
12.04 1.2 87
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Summary for Reach 38R: 15" HDPE

Inflow Area = 0.246 ac, 83.04% Impervious,  Inflow Depth > 2.70"    for  2-YR event
Inflow = 0.93 cfs @ 11.97 hrs,  Volume= 0.055 af
Outflow = 0.93 cfs @ 11.98 hrs,  Volume= 0.055 af,  Atten= 0%,  Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.31 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.02 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 17 cf @ 11.98 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.49 cfs

15.0"  Round Pipe
n= 0.011
Length= 60.0'   Slope= 0.0052 '/'
Inlet Invert= 11.82',  Outlet Invert= 11.51'

Reach 38R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.246 ac
Avg. Flow Depth=0.35'

Max Vel=3.31 fps
15.0"

Round Pipe
n=0.011
L=60.0'

S=0.0052 '/'
Capacity=5.49 cfs

0.93 cfs
0.93 cfs
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Stage-Area-Storage for Reach 38R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.82 0.0 0
11.84 0.0 0
11.86 0.0 1
11.88 0.0 1
11.90 0.0 2
11.92 0.0 3
11.94 0.1 4
11.96 0.1 5
11.98 0.1 6
12.00 0.1 7
12.02 0.1 8
12.04 0.1 9
12.06 0.2 10
12.08 0.2 11
12.10 0.2 12
12.12 0.2 14
12.14 0.2 15
12.16 0.3 16
12.18 0.3 18
12.20 0.3 19
12.22 0.3 20
12.24 0.4 22
12.26 0.4 23
12.28 0.4 25
12.30 0.4 26
12.32 0.5 28
12.34 0.5 29
12.36 0.5 30
12.38 0.5 32
12.40 0.6 33
12.42 0.6 35
12.44 0.6 36
12.46 0.6 38
12.48 0.7 39
12.50 0.7 41
12.52 0.7 42
12.54 0.7 44
12.56 0.8 45
12.58 0.8 47
12.60 0.8 48
12.62 0.8 50
12.64 0.9 51
12.66 0.9 53
12.68 0.9 54
12.70 0.9 55
12.72 0.9 57
12.74 1.0 58
12.76 1.0 59
12.78 1.0 61
12.80 1.0 62
12.82 1.1 63
12.84 1.1 64
12.86 1.1 65

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

12.88 1.1 67
12.90 1.1 68
12.92 1.1 69
12.94 1.2 70
12.96 1.2 70
12.98 1.2 71
13.00 1.2 72
13.02 1.2 73
13.04 1.2 73
13.06 1.2 74
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Summary for Reach 39R: 15" HDPE

Inflow Area = 0.435 ac, 79.43% Impervious,  Inflow Depth > 2.61"    for  2-YR event
Inflow = 1.70 cfs @ 11.94 hrs,  Volume= 0.095 af
Outflow = 1.68 cfs @ 11.95 hrs,  Volume= 0.095 af,  Atten= 1%,  Lag= 0.5 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.05 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 1.22 fps,  Avg. Travel Time= 2.3 min

Peak Storage= 71 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.46'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.72 cfs

15.0"  Round Pipe
n= 0.011
Length= 171.0'   Slope= 0.0056 '/'
Inlet Invert= 11.41',  Outlet Invert= 10.45'

Reach 39R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.435 ac
Avg. Flow Depth=0.46'

Max Vel=4.05 fps
15.0"

Round Pipe
n=0.011
L=171.0'

S=0.0056 '/'
Capacity=5.72 cfs

1.70 cfs
1.68 cfs
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Stage-Area-Storage for Reach 39R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.41 0.0 0
11.43 0.0 1
11.45 0.0 2
11.47 0.0 4
11.49 0.0 6
11.51 0.0 8
11.53 0.1 10
11.55 0.1 13
11.57 0.1 16
11.59 0.1 19
11.61 0.1 22
11.63 0.1 25
11.65 0.2 28
11.67 0.2 32
11.69 0.2 35
11.71 0.2 39
11.73 0.2 42
11.75 0.3 46
11.77 0.3 50
11.79 0.3 54
11.81 0.3 58
11.83 0.4 62
11.85 0.4 66
11.87 0.4 70
11.89 0.4 74
11.91 0.5 78
11.93 0.5 83
11.95 0.5 87
11.97 0.5 91
11.99 0.6 95
12.01 0.6 100
12.03 0.6 104
12.05 0.6 108
12.07 0.7 112
12.09 0.7 117
12.11 0.7 121
12.13 0.7 125
12.15 0.8 129
12.17 0.8 134
12.19 0.8 138
12.21 0.8 142
12.23 0.9 146
12.25 0.9 150
12.27 0.9 154
12.29 0.9 158
12.31 0.9 162
12.33 1.0 166
12.35 1.0 169
12.37 1.0 173
12.39 1.0 176
12.41 1.1 180
12.43 1.1 183
12.45 1.1 187

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

12.47 1.1 190
12.49 1.1 193
12.51 1.1 196
12.53 1.2 198
12.55 1.2 201
12.57 1.2 203
12.59 1.2 205
12.61 1.2 207
12.63 1.2 209
12.65 1.2 210
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Summary for Pond 40P: SGW 1

Inflow Area = 2.337 ac, 62.67% Impervious,  Inflow Depth > 2.28"    for  2-YR event
Inflow = 7.58 cfs @ 11.96 hrs,  Volume= 0.444 af
Outflow = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Peak Elev= 11.17' @ 23.00 hrs   Surf.Area= 11,047 sf   Storage= 19,334 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 7.44' 28,534 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)
7.44 9,804 575.0 0.0 0 0 9,804
7.45 9,804 575.0 40.0 39 39 9,810

10.44 9,804 575.0 40.0 11,726 11,765 11,529
10.45 9,804 575.0 100.0 98 11,863 11,535
11.45 11,558 594.0 100.0 10,669 22,532 13,396
11.95 12,457 604.0 100.0 6,002 28,534 14,396

Device Routing     Invert Outlet Devices
#1 Primary 10.12' 15.0"  Round Culvert   

L= 31.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 10.12' / 10.00'   S= 0.0039 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 1.23 sf   

#2 Device 1 11.45' 18.8' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 2.00 hrs  HW=7.44'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 40P: SGW 1

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

8

7

6

5

4

3

2

1

0

Inflow Area=2.337 ac
Peak Elev=11.17'

Storage=19,334 cf

7.58 cfs

0.00 cfs
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Stage-Area-Storage for Pond 40P: SGW 1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

7.44 9,804 0
7.49 9,804 196
7.54 9,804 392
7.59 9,804 588
7.64 9,804 784
7.69 9,804 980
7.74 9,804 1,176
7.79 9,804 1,373
7.84 9,804 1,569
7.89 9,804 1,765
7.94 9,804 1,961
7.99 9,804 2,157
8.04 9,804 2,353
8.09 9,804 2,549
8.14 9,804 2,745
8.19 9,804 2,941
8.24 9,804 3,137
8.29 9,804 3,333
8.34 9,804 3,529
8.39 9,804 3,726
8.44 9,804 3,922
8.49 9,804 4,118
8.54 9,804 4,314
8.59 9,804 4,510
8.64 9,804 4,706
8.69 9,804 4,902
8.74 9,804 5,098
8.79 9,804 5,294
8.84 9,804 5,490
8.89 9,804 5,686
8.94 9,804 5,882
8.99 9,804 6,078
9.04 9,804 6,275
9.09 9,804 6,471
9.14 9,804 6,667
9.19 9,804 6,863
9.24 9,804 7,059
9.29 9,804 7,255
9.34 9,804 7,451
9.39 9,804 7,647
9.44 9,804 7,843
9.49 9,804 8,039
9.54 9,804 8,235
9.59 9,804 8,431
9.64 9,804 8,628
9.69 9,804 8,824
9.74 9,804 9,020
9.79 9,804 9,216
9.84 9,804 9,412
9.89 9,804 9,608
9.94 9,804 9,804
9.99 9,804 10,000

10.04 9,804 10,196

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

10.09 9,804 10,392
10.14 9,804 10,588
10.19 9,804 10,784
10.24 9,804 10,980
10.29 9,804 11,177
10.34 9,804 11,373
10.39 9,804 11,569
10.44 9,804 11,765
10.49 9,871 12,256
10.54 9,956 12,752
10.59 10,041 13,252
10.64 10,126 13,756
10.69 10,212 14,265
10.74 10,298 14,777
10.79 10,384 15,294
10.84 10,471 15,816
10.89 10,558 16,341
10.94 10,645 16,872
10.99 10,733 17,406
11.04 10,821 17,945
11.09 10,910 18,488
11.14 10,999 19,036
11.19 11,088 19,588
11.24 11,178 20,145
11.29 11,268 20,706
11.34 11,358 21,271
11.39 11,449 21,842
11.44 11,540 22,416
11.49 11,629 22,996
11.54 11,717 23,579
11.59 11,806 24,167
11.64 11,896 24,760
11.69 11,985 25,357
11.74 12,075 25,958
11.79 12,166 26,564
11.84 12,256 27,175
11.89 12,347 27,790
11.94 12,439 28,410
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Summary for Pond 52P: SGW 2

Inflow Area = 0.861 ac, 49.03% Impervious,  Inflow Depth > 1.97"    for  2-YR event
Inflow = 2.16 cfs @ 12.01 hrs,  Volume= 0.141 af
Outflow = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Peak Elev= 13.86' @ 23.00 hrs   Surf.Area= 4,417 sf   Storage= 6,157 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 10.54' 12,413 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)
10.54 4,017 447.0 0.0 0 0 4,017
10.55 4,017 447.0 40.0 16 16 4,021
13.54 4,017 447.0 40.0 4,804 4,820 5,358
13.55 4,017 447.0 100.0 40 4,861 5,362
14.55 5,386 466.0 100.0 4,685 9,545 6,816
15.05 6,092 475.0 100.0 2,868 12,413 7,530

Device Routing     Invert Outlet Devices
#1 Primary 13.25' 15.0"  Round Culvert   L= 35.5'   Ke= 0.500   

Inlet / Outlet Invert= 13.25' / 13.02'   S= 0.0065 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 1.23 sf   

#2 Device 1 14.55' 18.8' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 2.00 hrs  HW=10.54'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 52P: SGW 2

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=0.861 ac
Peak Elev=13.86'
Storage=6,157 cf

2.16 cfs

0.00 cfs
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Stage-Area-Storage for Pond 52P: SGW 2

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

10.54 4,017 0
10.59 4,017 80
10.64 4,017 161
10.69 4,017 241
10.74 4,017 321
10.79 4,017 402
10.84 4,017 482
10.89 4,017 562
10.94 4,017 643
10.99 4,017 723
11.04 4,017 803
11.09 4,017 884
11.14 4,017 964
11.19 4,017 1,044
11.24 4,017 1,125
11.29 4,017 1,205
11.34 4,017 1,285
11.39 4,017 1,366
11.44 4,017 1,446
11.49 4,017 1,526
11.54 4,017 1,607
11.59 4,017 1,687
11.64 4,017 1,767
11.69 4,017 1,848
11.74 4,017 1,928
11.79 4,017 2,009
11.84 4,017 2,089
11.89 4,017 2,169
11.94 4,017 2,250
11.99 4,017 2,330
12.04 4,017 2,410
12.09 4,017 2,491
12.14 4,017 2,571
12.19 4,017 2,651
12.24 4,017 2,732
12.29 4,017 2,812
12.34 4,017 2,892
12.39 4,017 2,973
12.44 4,017 3,053
12.49 4,017 3,133
12.54 4,017 3,214
12.59 4,017 3,294
12.64 4,017 3,374
12.69 4,017 3,455
12.74 4,017 3,535
12.79 4,017 3,615
12.84 4,017 3,696
12.89 4,017 3,776
12.94 4,017 3,856
12.99 4,017 3,937
13.04 4,017 4,017
13.09 4,017 4,097
13.14 4,017 4,178

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.19 4,017 4,258
13.24 4,017 4,338
13.29 4,017 4,419
13.34 4,017 4,499
13.39 4,017 4,579
13.44 4,017 4,660
13.49 4,017 4,740
13.54 4,017 4,820
13.59 4,068 5,022
13.64 4,132 5,227
13.69 4,197 5,435
13.74 4,262 5,647
13.79 4,327 5,862
13.84 4,393 6,080
13.89 4,460 6,301
13.94 4,527 6,526
13.99 4,595 6,754
14.04 4,663 6,985
14.09 4,731 7,220
14.14 4,800 7,458
14.19 4,870 7,700
14.24 4,940 7,945
14.29 5,011 8,194
14.34 5,082 8,446
14.39 5,153 8,702
14.44 5,226 8,962
14.49 5,298 9,225
14.54 5,371 9,492
14.59 5,441 9,762
14.64 5,510 10,036
14.69 5,579 10,313
14.74 5,649 10,594
14.79 5,719 10,878
14.84 5,790 11,166
14.89 5,861 11,457
14.94 5,933 11,752
14.99 6,005 12,050
15.04 6,077 12,352
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Summary for Link 42L: POI 1

Inflow Area = 2.337 ac, 62.67% Impervious,  Inflow Depth = 0.00"    for  2-YR event
Inflow = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs

Link 42L: POI 1

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=2.337 ac

0.00 cfs
0.00 cfs

Page 98 of 221



Type II 24-hr  2-YR Rainfall=3.40"240060 - Concept
  Printed  2/4/2025Prepared by {enter your company name here}

Page 56HydroCAD® 10.00-17  s/n 03788  © 2016 HydroCAD Software Solutions LLC

Summary for Link 53L: POI 2

Inflow Area = 0.861 ac, 49.03% Impervious,  Inflow Depth = 0.00"    for  2-YR event
Inflow = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs

Link 53L: POI 2

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.861 ac

0.00 cfs
0.00 cfs
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Summary for Link 56L: POI 3 (EX SWM POND)

Inflow Area = 0.156 ac, 34.31% Impervious,  Inflow Depth > 1.70"    for  2-YR event
Inflow = 0.32 cfs @ 12.01 hrs,  Volume= 0.022 af
Primary = 0.32 cfs @ 12.01 hrs,  Volume= 0.022 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs

Link 56L: POI 3 (EX SWM POND)

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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=0.156 ac
0.32 cfs

0.32 cfs
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Summary for Subcatchment 1S: EX DA-1 (ORANGE)

Runoff = 4.69 cfs @ 12.14 hrs,  Volume= 0.514 af,  Depth> 2.98"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=5.30"

Area (sf) CN Description
* 224 98 existing shed

89,802 79 50-75% Grass cover, Fair, HSG C
90,026 79 Weighted Average
89,802 99.75% Pervious Area

224 0.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.1 150 0.0358 0.14 Sheet Flow, a-b

Grass: Dense   n= 0.240   P2= 2.40"
1.2 220 0.0358 3.05 Shallow Concentrated Flow, b-c

Unpaved   Kv= 16.1 fps
19.3 370 Total

Subcatchment 1S: EX DA-1 (ORANGE)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

5

4

3

2

1

0

Type II 24-hr
10-YR Rainfall=5.30"

Runoff Area=90,026 sf
Runoff Volume=0.514 af

Runoff Depth>2.98"
Flow Length=370'

Slope=0.0358 '/'
Tc=19.3 min

CN=79

4.69 cfs
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Summary for Subcatchment 2S: EX DA-2 (PURPLE)

Runoff = 0.95 cfs @ 12.29 hrs,  Volume= 0.144 af,  Depth> 2.97"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=5.30"

Area (sf) CN Description
25,377 79 50-75% Grass cover, Fair, HSG C
25,377 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.2 150 0.0108 0.09 Sheet Flow, A-B

Grass: Dense   n= 0.240   P2= 2.40"
1.7 171 0.0108 1.67 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
30.9 321 Total

Subcatchment 2S: EX DA-2 (PURPLE)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
10-YR Rainfall=5.30"

Runoff Area=25,377 sf
Runoff Volume=0.144 af

Runoff Depth>2.97"
Flow Length=321'

Slope=0.0108 '/'
Tc=30.9 min

CN=79

0.95 cfs
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Summary for Subcatchment 3S: EX DA-3 (BLUE)

Runoff = 0.76 cfs @ 12.58 hrs,  Volume= 0.169 af,  Depth> 3.03"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=5.30"

Area (sf) CN Description
28,117 79 50-75% Grass cover, Fair, HSG C

998 98 Paved parking, HSG C
29,115 80 Weighted Average
28,117 96.57% Pervious Area

998 3.43% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.4 150 0.0025 0.05 Sheet Flow, A-B

Grass: Dense   n= 0.240   P2= 2.40"
0.5 23 0.0025 0.81 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
52.9 173 Total

Subcatchment 3S: EX DA-3 (BLUE)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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
10-YR Rainfall=5.30"
Runoff Area=29,115 sf
Runoff Volume=0.169 af
Runoff Depth>3.03"
Flow Length=173'
Slope=0.0025 '/'
Tc=52.9 min
CN=80

0.76 cfs
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Summary for Subcatchment 30S: DA-1e (orange)

Runoff = 1.51 cfs @ 11.97 hrs,  Volume= 0.093 af,  Depth> 4.54"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=5.30"

Area (sf) CN Description
8,909 98 Paved parking, HSG C
1,820 74 >75% Grass cover, Good, HSG C

10,729 94 Weighted Average
1,820 16.96% Pervious Area
8,909 83.04% Impervious Area

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

4.6 14 0.0095 0.05 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.4 48 0.0134 1.86 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.1 13 0.0075 1.76 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

5.1 75 Total

Subcatchment 30S: DA-1e (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
10-YR Rainfall=5.30"

Runoff Area=10,729 sf
Runoff Volume=0.093 af

Runoff Depth>4.54"
Flow Length=75'

Tc=5.1 min
CN=94

1.51 cfs
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Summary for Subcatchment 31S: DA-1c (orange)

Runoff = 1.78 cfs @ 11.94 hrs,  Volume= 0.102 af,  Depth> 4.98"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=5.30"

Area (sf) CN Description
10,698 98 Paved parking, HSG C
10,698 100.00% Impervious Area

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

2.8 67 0.0016 0.40 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 2.40"

0.3 34 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

3.1 101 Total

Subcatchment 31S: DA-1c (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
10-YR Rainfall=5.30"

Runoff Area=10,698 sf
Runoff Volume=0.102 af

Runoff Depth>4.98"
Flow Length=101'

Tc=3.1 min
CN=98

1.78 cfs
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Summary for Subcatchment 32S: DA-1b (orange)

Runoff = 1.09 cfs @ 11.91 hrs,  Volume= 0.057 af,  Depth> 4.98"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=5.30"

Area (sf) CN Description
6,000 98 Paved parking, HSG C
6,000 100.00% Impervious Area

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

0.9 39 0.0100 0.75 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 2.40"

0.3 34 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.2 73 Total

Subcatchment 32S: DA-1b (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
10-YR Rainfall=5.30"
Runoff Area=6,000 sf

Runoff Volume=0.057 af
Runoff Depth>4.98"

Flow Length=73'
Slope=0.0100 '/'

Tc=1.2 min
CN=98

1.09 cfs
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Summary for Subcatchment 33S: DA-1a (orange)

Runoff = 7.88 cfs @ 11.98 hrs,  Volume= 0.466 af,  Depth> 3.69"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=5.30"

Area (sf) CN Description
32,038 98 Paved parking, HSG C
34,100 74 >75% Grass cover, Good, HSG C
66,138 86 Weighted Average
34,100 51.56% Pervious Area
32,038 48.44% Impervious Area

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

5.0 33 0.0439 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.6 87 0.0253 2.56 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

5.6 120 Total

Subcatchment 33S: DA-1a (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

8

7

6

5

4

3

2

1

0

Type II 24-hr
10-YR Rainfall=5.30"

Runoff Area=66,138 sf
Runoff Volume=0.466 af

Runoff Depth>3.69"
Flow Length=120'

Tc=5.6 min
CN=86

7.88 cfs
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Summary for Subcatchment 34S: DA-1d (orange)

Runoff = 1.39 cfs @ 11.92 hrs,  Volume= 0.068 af,  Depth> 4.32"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=5.30"

Area (sf) CN Description
6,157 98 Paved parking, HSG C
2,081 74 >75% Grass cover, Good, HSG C
8,238 92 Weighted Average
2,081 25.26% Pervious Area
6,157 74.74% Impervious Area

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

0.7 34 0.0156 0.87 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 2.40"

0.7 76 0.0075 1.76 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.4 110 Total

Subcatchment 34S: DA-1d (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
10-YR Rainfall=5.30"
Runoff Area=8,238 sf

Runoff Volume=0.068 af
Runoff Depth>4.32"

Flow Length=110'
Tc=1.4 min

CN=92

1.39 cfs
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Summary for Subcatchment 51S: DA TO SGW 2  (purple)

Runoff = 3.95 cfs @ 12.01 hrs,  Volume= 0.264 af,  Depth> 3.68"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=5.30"

Area (sf) CN Description
18,394 98 Paved parking, HSG C
19,120 74 >75% Grass cover, Good, HSG C
37,514 86 Weighted Average
19,120 50.97% Pervious Area
18,394 49.03% Impervious Area

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

4.6 14 0.0095 0.05 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.4 35 0.0075 1.39 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

2.8 190 0.0051 1.15 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

7.8 239 Total

Subcatchment 51S: DA TO SGW 2  (purple)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

4

3

2

1

0

Type II 24-hr
10-YR Rainfall=5.30"

Runoff Area=37,514 sf
Runoff Volume=0.264 af

Runoff Depth>3.68"
Flow Length=239'

Tc=7.8 min
CN=86

3.95 cfs
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Summary for Subcatchment 54S: DA-3a (blue)

Runoff = 0.36 cfs @ 11.99 hrs,  Volume= 0.022 af,  Depth> 3.58"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=5.30"

Area (sf) CN Description
1,480 98 Paved parking, HSG C
1,736 74 >75% Grass cover, Good, HSG C
3,216 85 Weighted Average
1,736 53.98% Pervious Area
1,480 46.02% Impervious Area

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

6.3 37 0.0300 0.10 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

Subcatchment 54S: DA-3a (blue)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type II 24-hr
10-YR Rainfall=5.30"
Runoff Area=3,216 sf

Runoff Volume=0.022 af
Runoff Depth>3.58"

Flow Length=37'
Slope=0.0300 '/'

Tc=6.3 min
CN=85

0.36 cfs
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Summary for Subcatchment 55S: DA-3b (blue)

Runoff = 0.28 cfs @ 12.04 hrs,  Volume= 0.021 af,  Depth> 3.09"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=5.30"

Area (sf) CN Description
850 98 Paved parking, HSG C

2,725 74 >75% Grass cover, Good, HSG C
3,575 80 Weighted Average
2,725 76.22% Pervious Area

850 23.78% Impervious Area

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

8.5 46 0.0222 0.09 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.4 100 0.0050 3.79 2.98 Pipe Channel, 12" HDPE
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

1.7 202 0.0149 1.97 Shallow Concentrated Flow, EX SWALE TO INLET 4
Unpaved   Kv= 16.1 fps

10.6 348 Total

Subcatchment 55S: DA-3b (blue)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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
10-YR Rainfall=5.30"
Runoff Area=3,575 sf

Runoff Volume=0.021 af
Runoff Depth>3.09"

Flow Length=348'
Tc=10.6 min

CN=80

0.28 cfs
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Summary for Reach 36R: 15" HDPE

Inflow Area = 0.246 ac,100.00% Impervious,  Inflow Depth > 4.98"    for  10-YR event
Inflow = 1.78 cfs @ 11.94 hrs,  Volume= 0.102 af
Outflow = 1.77 cfs @ 11.95 hrs,  Volume= 0.102 af,  Atten= 1%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.96 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.23 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 32 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.49'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.44 cfs

15.0"  Round Pipe
n= 0.011  PVC, smooth interior
Length= 71.0'   Slope= 0.0051 '/'
Inlet Invert= 11.16',  Outlet Invert= 10.80'

Reach 36R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.246 ac
Avg. Flow Depth=0.49'

Max Vel=3.96 fps
15.0"

Round Pipe
n=0.011
L=71.0'

S=0.0051 '/'
Capacity=5.44 cfs

1.78 cfs
1.77 cfs
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Stage-Area-Storage for Reach 36R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.16 0.0 0
11.18 0.0 0
11.20 0.0 1
11.22 0.0 2
11.24 0.0 2
11.26 0.0 3
11.28 0.1 4
11.30 0.1 5
11.32 0.1 7
11.34 0.1 8
11.36 0.1 9
11.38 0.1 10
11.40 0.2 12
11.42 0.2 13
11.44 0.2 15
11.46 0.2 16
11.48 0.2 18
11.50 0.3 19
11.52 0.3 21
11.54 0.3 22
11.56 0.3 24
11.58 0.4 26
11.60 0.4 27
11.62 0.4 29
11.64 0.4 31
11.66 0.5 33
11.68 0.5 34
11.70 0.5 36
11.72 0.5 38
11.74 0.6 40
11.76 0.6 41
11.78 0.6 43
11.80 0.6 45
11.82 0.7 47
11.84 0.7 48
11.86 0.7 50
11.88 0.7 52
11.90 0.8 54
11.92 0.8 55
11.94 0.8 57
11.96 0.8 59
11.98 0.9 61
12.00 0.9 62
12.02 0.9 64
12.04 0.9 66
12.06 0.9 67
12.08 1.0 69
12.10 1.0 70
12.12 1.0 72
12.14 1.0 73
12.16 1.1 75
12.18 1.1 76
12.20 1.1 77

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

12.22 1.1 79
12.24 1.1 80
12.26 1.1 81
12.28 1.2 82
12.30 1.2 83
12.32 1.2 84
12.34 1.2 85
12.36 1.2 86
12.38 1.2 87
12.40 1.2 87
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Summary for Reach 37R: 15" HDPE

Inflow Area = 0.383 ac,100.00% Impervious,  Inflow Depth > 4.98"    for  10-YR event
Inflow = 2.81 cfs @ 11.93 hrs,  Volume= 0.159 af
Outflow = 2.80 cfs @ 11.94 hrs,  Volume= 0.159 af,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.40 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.40 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 45 cf @ 11.93 hrs
Average Depth at Peak Storage= 0.64'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.36 cfs

15.0"  Round Pipe
n= 0.011
Length= 71.0'   Slope= 0.0049 '/'
Inlet Invert= 10.80',  Outlet Invert= 10.45'

Reach 37R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

3

2

1

0

Inflow Area=0.383 ac
Avg. Flow Depth=0.64'

Max Vel=4.40 fps
15.0"

Round Pipe
n=0.011
L=71.0'

S=0.0049 '/'
Capacity=5.36 cfs

2.81 cfs
2.80 cfs
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Stage-Area-Storage for Reach 37R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

10.80 0.0 0
10.82 0.0 0
10.84 0.0 1
10.86 0.0 2
10.88 0.0 2
10.90 0.0 3
10.92 0.1 4
10.94 0.1 5
10.96 0.1 7
10.98 0.1 8
11.00 0.1 9
11.02 0.1 10
11.04 0.2 12
11.06 0.2 13
11.08 0.2 15
11.10 0.2 16
11.12 0.2 18
11.14 0.3 19
11.16 0.3 21
11.18 0.3 22
11.20 0.3 24
11.22 0.4 26
11.24 0.4 27
11.26 0.4 29
11.28 0.4 31
11.30 0.5 33
11.32 0.5 34
11.34 0.5 36
11.36 0.5 38
11.38 0.6 40
11.40 0.6 41
11.42 0.6 43
11.44 0.6 45
11.46 0.7 47
11.48 0.7 48
11.50 0.7 50
11.52 0.7 52
11.54 0.8 54
11.56 0.8 55
11.58 0.8 57
11.60 0.8 59
11.62 0.9 61
11.64 0.9 62
11.66 0.9 64
11.68 0.9 66
11.70 0.9 67
11.72 1.0 69
11.74 1.0 70
11.76 1.0 72
11.78 1.0 73
11.80 1.1 75
11.82 1.1 76
11.84 1.1 77

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.86 1.1 79
11.88 1.1 80
11.90 1.1 81
11.92 1.2 82
11.94 1.2 83
11.96 1.2 84
11.98 1.2 85
12.00 1.2 86
12.02 1.2 87
12.04 1.2 87
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Summary for Reach 38R: 15" HDPE

Inflow Area = 0.246 ac, 83.04% Impervious,  Inflow Depth > 4.54"    for  10-YR event
Inflow = 1.51 cfs @ 11.97 hrs,  Volume= 0.093 af
Outflow = 1.52 cfs @ 11.98 hrs,  Volume= 0.093 af,  Atten= 0%,  Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.79 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.18 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 24 cf @ 11.98 hrs
Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.49 cfs

15.0"  Round Pipe
n= 0.011
Length= 60.0'   Slope= 0.0052 '/'
Inlet Invert= 11.82',  Outlet Invert= 11.51'

Reach 38R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s) 1

0

Inflow Area=0.246 ac
Avg. Flow Depth=0.45'

Max Vel=3.79 fps
15.0"

Round Pipe
n=0.011
L=60.0'

S=0.0052 '/'
Capacity=5.49 cfs

1.51 cfs
1.52 cfs
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Stage-Area-Storage for Reach 38R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.82 0.0 0
11.84 0.0 0
11.86 0.0 1
11.88 0.0 1
11.90 0.0 2
11.92 0.0 3
11.94 0.1 4
11.96 0.1 5
11.98 0.1 6
12.00 0.1 7
12.02 0.1 8
12.04 0.1 9
12.06 0.2 10
12.08 0.2 11
12.10 0.2 12
12.12 0.2 14
12.14 0.2 15
12.16 0.3 16
12.18 0.3 18
12.20 0.3 19
12.22 0.3 20
12.24 0.4 22
12.26 0.4 23
12.28 0.4 25
12.30 0.4 26
12.32 0.5 28
12.34 0.5 29
12.36 0.5 30
12.38 0.5 32
12.40 0.6 33
12.42 0.6 35
12.44 0.6 36
12.46 0.6 38
12.48 0.7 39
12.50 0.7 41
12.52 0.7 42
12.54 0.7 44
12.56 0.8 45
12.58 0.8 47
12.60 0.8 48
12.62 0.8 50
12.64 0.9 51
12.66 0.9 53
12.68 0.9 54
12.70 0.9 55
12.72 0.9 57
12.74 1.0 58
12.76 1.0 59
12.78 1.0 61
12.80 1.0 62
12.82 1.1 63
12.84 1.1 64
12.86 1.1 65

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

12.88 1.1 67
12.90 1.1 68
12.92 1.1 69
12.94 1.2 70
12.96 1.2 70
12.98 1.2 71
13.00 1.2 72
13.02 1.2 73
13.04 1.2 73
13.06 1.2 74
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Summary for Reach 39R: 15" HDPE

Inflow Area = 0.435 ac, 79.43% Impervious,  Inflow Depth > 4.44"    for  10-YR event
Inflow = 2.79 cfs @ 11.94 hrs,  Volume= 0.161 af
Outflow = 2.77 cfs @ 11.95 hrs,  Volume= 0.161 af,  Atten= 1%,  Lag= 0.4 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.62 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.42 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 103 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.61'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.72 cfs

15.0"  Round Pipe
n= 0.011
Length= 171.0'   Slope= 0.0056 '/'
Inlet Invert= 11.41',  Outlet Invert= 10.45'

Reach 39R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

3

2

1

0

Inflow Area=0.435 ac
Avg. Flow Depth=0.61'

Max Vel=4.62 fps
15.0"

Round Pipe
n=0.011
L=171.0'

S=0.0056 '/'
Capacity=5.72 cfs

2.79 cfs
2.77 cfs
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Stage-Area-Storage for Reach 39R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.41 0.0 0
11.43 0.0 1
11.45 0.0 2
11.47 0.0 4
11.49 0.0 6
11.51 0.0 8
11.53 0.1 10
11.55 0.1 13
11.57 0.1 16
11.59 0.1 19
11.61 0.1 22
11.63 0.1 25
11.65 0.2 28
11.67 0.2 32
11.69 0.2 35
11.71 0.2 39
11.73 0.2 42
11.75 0.3 46
11.77 0.3 50
11.79 0.3 54
11.81 0.3 58
11.83 0.4 62
11.85 0.4 66
11.87 0.4 70
11.89 0.4 74
11.91 0.5 78
11.93 0.5 83
11.95 0.5 87
11.97 0.5 91
11.99 0.6 95
12.01 0.6 100
12.03 0.6 104
12.05 0.6 108
12.07 0.7 112
12.09 0.7 117
12.11 0.7 121
12.13 0.7 125
12.15 0.8 129
12.17 0.8 134
12.19 0.8 138
12.21 0.8 142
12.23 0.9 146
12.25 0.9 150
12.27 0.9 154
12.29 0.9 158
12.31 0.9 162
12.33 1.0 166
12.35 1.0 169
12.37 1.0 173
12.39 1.0 176
12.41 1.1 180
12.43 1.1 183
12.45 1.1 187

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

12.47 1.1 190
12.49 1.1 193
12.51 1.1 196
12.53 1.2 198
12.55 1.2 201
12.57 1.2 203
12.59 1.2 205
12.61 1.2 207
12.63 1.2 209
12.65 1.2 210
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Summary for Pond 40P: SGW 1

Inflow Area = 2.337 ac, 62.67% Impervious,  Inflow Depth > 4.04"    for  10-YR event
Inflow = 13.14 cfs @ 11.96 hrs,  Volume= 0.787 af
Outflow = 0.92 cfs @ 12.79 hrs,  Volume= 0.265 af,  Atten= 93%,  Lag= 50.1 min
Primary = 0.92 cfs @ 12.79 hrs,  Volume= 0.265 af

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Peak Elev= 11.51' @ 12.79 hrs   Surf.Area= 11,666 sf   Storage= 23,239 cf

Plug-Flow detention time= 322.6 min calculated for 0.264 af (34% of inflow)
Center-of-Mass det. time= 189.5 min ( 964.3 - 774.8 )

Volume Invert Avail.Storage Storage Description
#1 7.44' 28,534 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)
7.44 9,804 575.0 0.0 0 0 9,804
7.45 9,804 575.0 40.0 39 39 9,810

10.44 9,804 575.0 40.0 11,726 11,765 11,529
10.45 9,804 575.0 100.0 98 11,863 11,535
11.45 11,558 594.0 100.0 10,669 22,532 13,396
11.95 12,457 604.0 100.0 6,002 28,534 14,396

Device Routing     Invert Outlet Devices
#1 Primary 10.12' 15.0"  Round Culvert   

L= 31.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 10.12' / 10.00'   S= 0.0039 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 1.23 sf   

#2 Device 1 11.45' 18.8' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.92 cfs @ 12.79 hrs  HW=11.51'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.92 cfs of 4.36 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 0.92 cfs @ 0.81 fps)
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Pond 40P: SGW 1

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=2.337 ac
Peak Elev=11.51'

Storage=23,239 cf

13.14 cfs

0.92 cfs
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Stage-Area-Storage for Pond 40P: SGW 1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

7.44 9,804 0
7.49 9,804 196
7.54 9,804 392
7.59 9,804 588
7.64 9,804 784
7.69 9,804 980
7.74 9,804 1,176
7.79 9,804 1,373
7.84 9,804 1,569
7.89 9,804 1,765
7.94 9,804 1,961
7.99 9,804 2,157
8.04 9,804 2,353
8.09 9,804 2,549
8.14 9,804 2,745
8.19 9,804 2,941
8.24 9,804 3,137
8.29 9,804 3,333
8.34 9,804 3,529
8.39 9,804 3,726
8.44 9,804 3,922
8.49 9,804 4,118
8.54 9,804 4,314
8.59 9,804 4,510
8.64 9,804 4,706
8.69 9,804 4,902
8.74 9,804 5,098
8.79 9,804 5,294
8.84 9,804 5,490
8.89 9,804 5,686
8.94 9,804 5,882
8.99 9,804 6,078
9.04 9,804 6,275
9.09 9,804 6,471
9.14 9,804 6,667
9.19 9,804 6,863
9.24 9,804 7,059
9.29 9,804 7,255
9.34 9,804 7,451
9.39 9,804 7,647
9.44 9,804 7,843
9.49 9,804 8,039
9.54 9,804 8,235
9.59 9,804 8,431
9.64 9,804 8,628
9.69 9,804 8,824
9.74 9,804 9,020
9.79 9,804 9,216
9.84 9,804 9,412
9.89 9,804 9,608
9.94 9,804 9,804
9.99 9,804 10,000

10.04 9,804 10,196

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

10.09 9,804 10,392
10.14 9,804 10,588
10.19 9,804 10,784
10.24 9,804 10,980
10.29 9,804 11,177
10.34 9,804 11,373
10.39 9,804 11,569
10.44 9,804 11,765
10.49 9,871 12,256
10.54 9,956 12,752
10.59 10,041 13,252
10.64 10,126 13,756
10.69 10,212 14,265
10.74 10,298 14,777
10.79 10,384 15,294
10.84 10,471 15,816
10.89 10,558 16,341
10.94 10,645 16,872
10.99 10,733 17,406
11.04 10,821 17,945
11.09 10,910 18,488
11.14 10,999 19,036
11.19 11,088 19,588
11.24 11,178 20,145
11.29 11,268 20,706
11.34 11,358 21,271
11.39 11,449 21,842
11.44 11,540 22,416
11.49 11,629 22,996
11.54 11,717 23,579
11.59 11,806 24,167
11.64 11,896 24,760
11.69 11,985 25,357
11.74 12,075 25,958
11.79 12,166 26,564
11.84 12,256 27,175
11.89 12,347 27,790
11.94 12,439 28,410
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Summary for Pond 52P: SGW 2

Inflow Area = 0.861 ac, 49.03% Impervious,  Inflow Depth > 3.68"    for  10-YR event
Inflow = 3.95 cfs @ 12.01 hrs,  Volume= 0.264 af
Outflow = 0.11 cfs @ 15.95 hrs,  Volume= 0.044 af,  Atten= 97%,  Lag= 236.5 min
Primary = 0.11 cfs @ 15.95 hrs,  Volume= 0.044 af

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Peak Elev= 14.56' @ 15.95 hrs   Surf.Area= 5,406 sf   Storage= 9,623 cf

Plug-Flow detention time= 491.7 min calculated for 0.044 af (17% of inflow)
Center-of-Mass det. time= 331.1 min ( 1,125.6 - 794.6 )

Volume Invert Avail.Storage Storage Description
#1 10.54' 12,413 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)
10.54 4,017 447.0 0.0 0 0 4,017
10.55 4,017 447.0 40.0 16 16 4,021
13.54 4,017 447.0 40.0 4,804 4,820 5,358
13.55 4,017 447.0 100.0 40 4,861 5,362
14.55 5,386 466.0 100.0 4,685 9,545 6,816
15.05 6,092 475.0 100.0 2,868 12,413 7,530

Device Routing     Invert Outlet Devices
#1 Primary 13.25' 15.0"  Round Culvert   L= 35.5'   Ke= 0.500   

Inlet / Outlet Invert= 13.25' / 13.02'   S= 0.0065 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 1.23 sf   

#2 Device 1 14.55' 18.8' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.11 cfs @ 15.95 hrs  HW=14.56'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.11 cfs of 4.45 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 0.11 cfs @ 0.39 fps)
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Pond 52P: SGW 2

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

4

3

2

1

0

Inflow Area=0.861 ac
Peak Elev=14.56'
Storage=9,623 cf

3.95 cfs

0.11 cfs
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Stage-Area-Storage for Pond 52P: SGW 2

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

10.54 4,017 0
10.59 4,017 80
10.64 4,017 161
10.69 4,017 241
10.74 4,017 321
10.79 4,017 402
10.84 4,017 482
10.89 4,017 562
10.94 4,017 643
10.99 4,017 723
11.04 4,017 803
11.09 4,017 884
11.14 4,017 964
11.19 4,017 1,044
11.24 4,017 1,125
11.29 4,017 1,205
11.34 4,017 1,285
11.39 4,017 1,366
11.44 4,017 1,446
11.49 4,017 1,526
11.54 4,017 1,607
11.59 4,017 1,687
11.64 4,017 1,767
11.69 4,017 1,848
11.74 4,017 1,928
11.79 4,017 2,009
11.84 4,017 2,089
11.89 4,017 2,169
11.94 4,017 2,250
11.99 4,017 2,330
12.04 4,017 2,410
12.09 4,017 2,491
12.14 4,017 2,571
12.19 4,017 2,651
12.24 4,017 2,732
12.29 4,017 2,812
12.34 4,017 2,892
12.39 4,017 2,973
12.44 4,017 3,053
12.49 4,017 3,133
12.54 4,017 3,214
12.59 4,017 3,294
12.64 4,017 3,374
12.69 4,017 3,455
12.74 4,017 3,535
12.79 4,017 3,615
12.84 4,017 3,696
12.89 4,017 3,776
12.94 4,017 3,856
12.99 4,017 3,937
13.04 4,017 4,017
13.09 4,017 4,097
13.14 4,017 4,178

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.19 4,017 4,258
13.24 4,017 4,338
13.29 4,017 4,419
13.34 4,017 4,499
13.39 4,017 4,579
13.44 4,017 4,660
13.49 4,017 4,740
13.54 4,017 4,820
13.59 4,068 5,022
13.64 4,132 5,227
13.69 4,197 5,435
13.74 4,262 5,647
13.79 4,327 5,862
13.84 4,393 6,080
13.89 4,460 6,301
13.94 4,527 6,526
13.99 4,595 6,754
14.04 4,663 6,985
14.09 4,731 7,220
14.14 4,800 7,458
14.19 4,870 7,700
14.24 4,940 7,945
14.29 5,011 8,194
14.34 5,082 8,446
14.39 5,153 8,702
14.44 5,226 8,962
14.49 5,298 9,225
14.54 5,371 9,492
14.59 5,441 9,762
14.64 5,510 10,036
14.69 5,579 10,313
14.74 5,649 10,594
14.79 5,719 10,878
14.84 5,790 11,166
14.89 5,861 11,457
14.94 5,933 11,752
14.99 6,005 12,050
15.04 6,077 12,352
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Summary for Link 42L: POI 1

Inflow Area = 2.337 ac, 62.67% Impervious,  Inflow Depth > 1.36"    for  10-YR event
Inflow = 0.92 cfs @ 12.79 hrs,  Volume= 0.265 af
Primary = 0.92 cfs @ 12.79 hrs,  Volume= 0.265 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs

Link 42L: POI 1

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=2.337 ac
0.92 cfs

0.92 cfs
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Summary for Link 53L: POI 2

Inflow Area = 0.861 ac, 49.03% Impervious,  Inflow Depth > 0.61"    for  10-YR event
Inflow = 0.11 cfs @ 15.95 hrs,  Volume= 0.044 af
Primary = 0.11 cfs @ 15.95 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs

Link 53L: POI 2

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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

Inflow Area=0.861 ac
0.11 cfs

0.11 cfs
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Summary for Link 56L: POI 3 (EX SWM POND)

Inflow Area = 0.156 ac, 34.31% Impervious,  Inflow Depth > 3.32"    for  10-YR event
Inflow = 0.62 cfs @ 12.01 hrs,  Volume= 0.043 af
Primary = 0.62 cfs @ 12.01 hrs,  Volume= 0.043 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs

Link 56L: POI 3 (EX SWM POND)

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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=0.156 ac
0.62 cfs

0.62 cfs
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Summary for Subcatchment 1S: EX DA-1 (ORANGE)

Runoff = 7.86 cfs @ 12.14 hrs,  Volume= 0.864 af,  Depth> 5.02"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=7.60"

Area (sf) CN Description
* 224 98 existing shed

89,802 79 50-75% Grass cover, Fair, HSG C
90,026 79 Weighted Average
89,802 99.75% Pervious Area

224 0.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.1 150 0.0358 0.14 Sheet Flow, a-b

Grass: Dense   n= 0.240   P2= 2.40"
1.2 220 0.0358 3.05 Shallow Concentrated Flow, b-c

Unpaved   Kv= 16.1 fps
19.3 370 Total

Subcatchment 1S: EX DA-1 (ORANGE)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow
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0

Type II 24-hr
100-YR Rainfall=7.60"
Runoff Area=90,026 sf

Runoff Volume=0.864 af
Runoff Depth>5.02"

Flow Length=370'
Slope=0.0358 '/'

Tc=19.3 min
CN=79

7.86 cfs
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Summary for Subcatchment 2S: EX DA-2 (PURPLE)

Runoff = 1.60 cfs @ 12.28 hrs,  Volume= 0.242 af,  Depth> 4.99"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=7.60"

Area (sf) CN Description
25,377 79 50-75% Grass cover, Fair, HSG C
25,377 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.2 150 0.0108 0.09 Sheet Flow, A-B

Grass: Dense   n= 0.240   P2= 2.40"
1.7 171 0.0108 1.67 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
30.9 321 Total

Subcatchment 2S: EX DA-2 (PURPLE)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s) 1

0

Type II 24-hr
100-YR Rainfall=7.60"
Runoff Area=25,377 sf

Runoff Volume=0.242 af
Runoff Depth>4.99"

Flow Length=321'
Slope=0.0108 '/'

Tc=30.9 min
CN=79

1.60 cfs
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Summary for Subcatchment 3S: EX DA-3 (BLUE)

Runoff = 1.27 cfs @ 12.57 hrs,  Volume= 0.282 af,  Depth> 5.06"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=7.60"

Area (sf) CN Description
28,117 79 50-75% Grass cover, Fair, HSG C

998 98 Paved parking, HSG C
29,115 80 Weighted Average
28,117 96.57% Pervious Area

998 3.43% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.4 150 0.0025 0.05 Sheet Flow, A-B

Grass: Dense   n= 0.240   P2= 2.40"
0.5 23 0.0025 0.81 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
52.9 173 Total

Subcatchment 3S: EX DA-3 (BLUE)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf
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1

0

Type II 24-hr
100-YR Rainfall=7.60"
Runoff Area=29,115 sf
Runoff Volume=0.282 af
Runoff Depth>5.06"
Flow Length=173'
Slope=0.0025 '/'
Tc=52.9 min
CN=80

1.27 cfs
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Summary for Subcatchment 30S: DA-1e (orange)

Runoff = 2.21 cfs @ 11.97 hrs,  Volume= 0.139 af,  Depth> 6.79"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=7.60"

Area (sf) CN Description
8,909 98 Paved parking, HSG C
1,820 74 >75% Grass cover, Good, HSG C

10,729 94 Weighted Average
1,820 16.96% Pervious Area
8,909 83.04% Impervious Area

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

4.6 14 0.0095 0.05 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.4 48 0.0134 1.86 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.1 13 0.0075 1.76 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

5.1 75 Total

Subcatchment 30S: DA-1e (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

2

1

0

Type II 24-hr
100-YR Rainfall=7.60"
Runoff Area=10,729 sf

Runoff Volume=0.139 af
Runoff Depth>6.79"

Flow Length=75'
Tc=5.1 min

CN=94

2.21 cfs
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Summary for Subcatchment 31S: DA-1c (orange)

Runoff = 2.56 cfs @ 11.94 hrs,  Volume= 0.148 af,  Depth> 7.23"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=7.60"

Area (sf) CN Description
10,698 98 Paved parking, HSG C
10,698 100.00% Impervious Area

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

2.8 67 0.0016 0.40 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 2.40"

0.3 34 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

3.1 101 Total

Subcatchment 31S: DA-1c (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
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2

1

0

Type II 24-hr
100-YR Rainfall=7.60"
Runoff Area=10,698 sf

Runoff Volume=0.148 af
Runoff Depth>7.23"

Flow Length=101'
Tc=3.1 min

CN=98

2.56 cfs
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Summary for Subcatchment 32S: DA-1b (orange)

Runoff = 1.57 cfs @ 11.91 hrs,  Volume= 0.083 af,  Depth> 7.23"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=7.60"

Area (sf) CN Description
6,000 98 Paved parking, HSG C
6,000 100.00% Impervious Area

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

0.9 39 0.0100 0.75 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 2.40"

0.3 34 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.2 73 Total

Subcatchment 32S: DA-1b (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s) 1

0

Type II 24-hr
100-YR Rainfall=7.60"
Runoff Area=6,000 sf

Runoff Volume=0.083 af
Runoff Depth>7.23"

Flow Length=73'
Slope=0.0100 '/'

Tc=1.2 min
CN=98

1.57 cfs
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Summary for Subcatchment 33S: DA-1a (orange)

Runoff = 12.21 cfs @ 11.98 hrs,  Volume= 0.740 af,  Depth> 5.85"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=7.60"

Area (sf) CN Description
32,038 98 Paved parking, HSG C
34,100 74 >75% Grass cover, Good, HSG C
66,138 86 Weighted Average
34,100 51.56% Pervious Area
32,038 48.44% Impervious Area

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

5.0 33 0.0439 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.6 87 0.0253 2.56 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

5.6 120 Total

Subcatchment 33S: DA-1a (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432
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Type II 24-hr
100-YR Rainfall=7.60"
Runoff Area=66,138 sf

Runoff Volume=0.740 af
Runoff Depth>5.85"

Flow Length=120'
Tc=5.6 min

CN=86

12.21 cfs
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Summary for Subcatchment 34S: DA-1d (orange)

Runoff = 2.06 cfs @ 11.91 hrs,  Volume= 0.103 af,  Depth> 6.56"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=7.60"

Area (sf) CN Description
6,157 98 Paved parking, HSG C
2,081 74 >75% Grass cover, Good, HSG C
8,238 92 Weighted Average
2,081 25.26% Pervious Area
6,157 74.74% Impervious Area

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

0.7 34 0.0156 0.87 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 2.40"

0.7 76 0.0075 1.76 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.4 110 Total

Subcatchment 34S: DA-1d (orange)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
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s)

2

1

0

Type II 24-hr
100-YR Rainfall=7.60"
Runoff Area=8,238 sf

Runoff Volume=0.103 af
Runoff Depth>6.56"

Flow Length=110'
Tc=1.4 min

CN=92

2.06 cfs

Page 136 of 221



Type II 24-hr  100-YR Rainfall=7.60"240060 - Concept
  Printed  2/4/2025Prepared by {enter your company name here}

Page 94HydroCAD® 10.00-17  s/n 03788  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 51S: DA TO SGW 2  (purple)

Runoff = 6.14 cfs @ 12.00 hrs,  Volume= 0.420 af,  Depth> 5.85"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=7.60"

Area (sf) CN Description
18,394 98 Paved parking, HSG C
19,120 74 >75% Grass cover, Good, HSG C
37,514 86 Weighted Average
19,120 50.97% Pervious Area
18,394 49.03% Impervious Area

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

4.6 14 0.0095 0.05 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.4 35 0.0075 1.39 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

2.8 190 0.0051 1.15 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

7.8 239 Total

Subcatchment 51S: DA TO SGW 2  (purple)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432
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Type II 24-hr
100-YR Rainfall=7.60"
Runoff Area=37,514 sf

Runoff Volume=0.420 af
Runoff Depth>5.85"

Flow Length=239'
Tc=7.8 min

CN=86

6.14 cfs
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Summary for Subcatchment 54S: DA-3a (blue)

Runoff = 0.56 cfs @ 11.99 hrs,  Volume= 0.035 af,  Depth> 5.73"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=7.60"

Area (sf) CN Description
1,480 98 Paved parking, HSG C
1,736 74 >75% Grass cover, Good, HSG C
3,216 85 Weighted Average
1,736 53.98% Pervious Area
1,480 46.02% Impervious Area

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

6.3 37 0.0300 0.10 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

Subcatchment 54S: DA-3a (blue)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

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
100-YR Rainfall=7.60"
Runoff Area=3,216 sf

Runoff Volume=0.035 af
Runoff Depth>5.73"

Flow Length=37'
Slope=0.0300 '/'

Tc=6.3 min
CN=85

0.56 cfs
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Summary for Subcatchment 55S: DA-3b (blue)

Runoff = 0.46 cfs @ 12.04 hrs,  Volume= 0.035 af,  Depth> 5.15"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=7.60"

Area (sf) CN Description
850 98 Paved parking, HSG C

2,725 74 >75% Grass cover, Good, HSG C
3,575 80 Weighted Average
2,725 76.22% Pervious Area

850 23.78% Impervious Area

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

8.5 46 0.0222 0.09 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 2.40"

0.4 100 0.0050 3.79 2.98 Pipe Channel, 12" HDPE
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

1.7 202 0.0149 1.97 Shallow Concentrated Flow, EX SWALE TO INLET 4
Unpaved   Kv= 16.1 fps

10.6 348 Total

Subcatchment 55S: DA-3b (blue)

Runoff

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

0.5
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

Type II 24-hr
100-YR Rainfall=7.60"
Runoff Area=3,575 sf

Runoff Volume=0.035 af
Runoff Depth>5.15"

Flow Length=348'
Tc=10.6 min

CN=80

0.46 cfs
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Summary for Reach 36R: 15" HDPE

Inflow Area = 0.246 ac,100.00% Impervious,  Inflow Depth > 7.23"    for  100-YR event
Inflow = 2.56 cfs @ 11.94 hrs,  Volume= 0.148 af
Outflow = 2.55 cfs @ 11.95 hrs,  Volume= 0.148 af,  Atten= 1%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.36 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.39 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 42 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.60'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.44 cfs

15.0"  Round Pipe
n= 0.011  PVC, smooth interior
Length= 71.0'   Slope= 0.0051 '/'
Inlet Invert= 11.16',  Outlet Invert= 10.80'

Reach 36R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=0.246 ac
Avg. Flow Depth=0.60'

Max Vel=4.36 fps
15.0"

Round Pipe
n=0.011
L=71.0'

S=0.0051 '/'
Capacity=5.44 cfs

2.56 cfs
2.55 cfs
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Stage-Area-Storage for Reach 36R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.16 0.0 0
11.18 0.0 0
11.20 0.0 1
11.22 0.0 2
11.24 0.0 2
11.26 0.0 3
11.28 0.1 4
11.30 0.1 5
11.32 0.1 7
11.34 0.1 8
11.36 0.1 9
11.38 0.1 10
11.40 0.2 12
11.42 0.2 13
11.44 0.2 15
11.46 0.2 16
11.48 0.2 18
11.50 0.3 19
11.52 0.3 21
11.54 0.3 22
11.56 0.3 24
11.58 0.4 26
11.60 0.4 27
11.62 0.4 29
11.64 0.4 31
11.66 0.5 33
11.68 0.5 34
11.70 0.5 36
11.72 0.5 38
11.74 0.6 40
11.76 0.6 41
11.78 0.6 43
11.80 0.6 45
11.82 0.7 47
11.84 0.7 48
11.86 0.7 50
11.88 0.7 52
11.90 0.8 54
11.92 0.8 55
11.94 0.8 57
11.96 0.8 59
11.98 0.9 61
12.00 0.9 62
12.02 0.9 64
12.04 0.9 66
12.06 0.9 67
12.08 1.0 69
12.10 1.0 70
12.12 1.0 72
12.14 1.0 73
12.16 1.1 75
12.18 1.1 76
12.20 1.1 77

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

12.22 1.1 79
12.24 1.1 80
12.26 1.1 81
12.28 1.2 82
12.30 1.2 83
12.32 1.2 84
12.34 1.2 85
12.36 1.2 86
12.38 1.2 87
12.40 1.2 87
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Summary for Reach 37R: 15" HDPE

Inflow Area = 0.383 ac,100.00% Impervious,  Inflow Depth > 7.23"    for  100-YR event
Inflow = 4.04 cfs @ 11.93 hrs,  Volume= 0.231 af
Outflow = 4.03 cfs @ 11.93 hrs,  Volume= 0.231 af,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.78 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.57 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 60 cf @ 11.93 hrs
Average Depth at Peak Storage= 0.81'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.36 cfs

15.0"  Round Pipe
n= 0.011
Length= 71.0'   Slope= 0.0049 '/'
Inlet Invert= 10.80',  Outlet Invert= 10.45'

Reach 37R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

4

3

2

1

0

Inflow Area=0.383 ac
Avg. Flow Depth=0.81'

Max Vel=4.78 fps
15.0"

Round Pipe
n=0.011
L=71.0'

S=0.0049 '/'
Capacity=5.36 cfs

4.04 cfs
4.03 cfs
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Stage-Area-Storage for Reach 37R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

10.80 0.0 0
10.82 0.0 0
10.84 0.0 1
10.86 0.0 2
10.88 0.0 2
10.90 0.0 3
10.92 0.1 4
10.94 0.1 5
10.96 0.1 7
10.98 0.1 8
11.00 0.1 9
11.02 0.1 10
11.04 0.2 12
11.06 0.2 13
11.08 0.2 15
11.10 0.2 16
11.12 0.2 18
11.14 0.3 19
11.16 0.3 21
11.18 0.3 22
11.20 0.3 24
11.22 0.4 26
11.24 0.4 27
11.26 0.4 29
11.28 0.4 31
11.30 0.5 33
11.32 0.5 34
11.34 0.5 36
11.36 0.5 38
11.38 0.6 40
11.40 0.6 41
11.42 0.6 43
11.44 0.6 45
11.46 0.7 47
11.48 0.7 48
11.50 0.7 50
11.52 0.7 52
11.54 0.8 54
11.56 0.8 55
11.58 0.8 57
11.60 0.8 59
11.62 0.9 61
11.64 0.9 62
11.66 0.9 64
11.68 0.9 66
11.70 0.9 67
11.72 1.0 69
11.74 1.0 70
11.76 1.0 72
11.78 1.0 73
11.80 1.1 75
11.82 1.1 76
11.84 1.1 77

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.86 1.1 79
11.88 1.1 80
11.90 1.1 81
11.92 1.2 82
11.94 1.2 83
11.96 1.2 84
11.98 1.2 85
12.00 1.2 86
12.02 1.2 87
12.04 1.2 87
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Summary for Reach 38R: 15" HDPE

Inflow Area = 0.246 ac, 83.04% Impervious,  Inflow Depth > 6.79"    for  100-YR event
Inflow = 2.21 cfs @ 11.97 hrs,  Volume= 0.139 af
Outflow = 2.21 cfs @ 11.97 hrs,  Volume= 0.139 af,  Atten= 0%,  Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.20 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.34 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 31 cf @ 11.97 hrs
Average Depth at Peak Storage= 0.55'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.49 cfs

15.0"  Round Pipe
n= 0.011
Length= 60.0'   Slope= 0.0052 '/'
Inlet Invert= 11.82',  Outlet Invert= 11.51'

Reach 38R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=0.246 ac
Avg. Flow Depth=0.55'

Max Vel=4.20 fps
15.0"

Round Pipe
n=0.011
L=60.0'

S=0.0052 '/'
Capacity=5.49 cfs

2.21 cfs
2.21 cfs

Page 144 of 221



Type II 24-hr  100-YR Rainfall=7.60"240060 - Concept
  Printed  2/4/2025Prepared by {enter your company name here}

Page 102HydroCAD® 10.00-17  s/n 03788  © 2016 HydroCAD Software Solutions LLC

Stage-Area-Storage for Reach 38R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.82 0.0 0
11.84 0.0 0
11.86 0.0 1
11.88 0.0 1
11.90 0.0 2
11.92 0.0 3
11.94 0.1 4
11.96 0.1 5
11.98 0.1 6
12.00 0.1 7
12.02 0.1 8
12.04 0.1 9
12.06 0.2 10
12.08 0.2 11
12.10 0.2 12
12.12 0.2 14
12.14 0.2 15
12.16 0.3 16
12.18 0.3 18
12.20 0.3 19
12.22 0.3 20
12.24 0.4 22
12.26 0.4 23
12.28 0.4 25
12.30 0.4 26
12.32 0.5 28
12.34 0.5 29
12.36 0.5 30
12.38 0.5 32
12.40 0.6 33
12.42 0.6 35
12.44 0.6 36
12.46 0.6 38
12.48 0.7 39
12.50 0.7 41
12.52 0.7 42
12.54 0.7 44
12.56 0.8 45
12.58 0.8 47
12.60 0.8 48
12.62 0.8 50
12.64 0.9 51
12.66 0.9 53
12.68 0.9 54
12.70 0.9 55
12.72 0.9 57
12.74 1.0 58
12.76 1.0 59
12.78 1.0 61
12.80 1.0 62
12.82 1.1 63
12.84 1.1 64
12.86 1.1 65

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

12.88 1.1 67
12.90 1.1 68
12.92 1.1 69
12.94 1.2 70
12.96 1.2 70
12.98 1.2 71
13.00 1.2 72
13.02 1.2 73
13.04 1.2 73
13.06 1.2 74
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Summary for Reach 39R: 15" HDPE

Inflow Area = 0.435 ac, 79.43% Impervious,  Inflow Depth > 6.69"    for  100-YR event
Inflow = 4.10 cfs @ 11.94 hrs,  Volume= 0.243 af
Outflow = 4.08 cfs @ 11.94 hrs,  Volume= 0.243 af,  Atten= 1%,  Lag= 0.4 min

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.06 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.61 fps,  Avg. Travel Time= 1.8 min

Peak Storage= 138 cf @ 11.94 hrs
Average Depth at Peak Storage= 0.78'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.72 cfs

15.0"  Round Pipe
n= 0.011
Length= 171.0'   Slope= 0.0056 '/'
Inlet Invert= 11.41',  Outlet Invert= 10.45'

Reach 39R: 15" HDPE

Inflow
Outflow

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

4

3

2

1

0

Inflow Area=0.435 ac
Avg. Flow Depth=0.78'

Max Vel=5.06 fps
15.0"

Round Pipe
n=0.011
L=171.0'

S=0.0056 '/'
Capacity=5.72 cfs

4.10 cfs
4.08 cfs
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Stage-Area-Storage for Reach 39R: 15" HDPE

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

11.41 0.0 0
11.43 0.0 1
11.45 0.0 2
11.47 0.0 4
11.49 0.0 6
11.51 0.0 8
11.53 0.1 10
11.55 0.1 13
11.57 0.1 16
11.59 0.1 19
11.61 0.1 22
11.63 0.1 25
11.65 0.2 28
11.67 0.2 32
11.69 0.2 35
11.71 0.2 39
11.73 0.2 42
11.75 0.3 46
11.77 0.3 50
11.79 0.3 54
11.81 0.3 58
11.83 0.4 62
11.85 0.4 66
11.87 0.4 70
11.89 0.4 74
11.91 0.5 78
11.93 0.5 83
11.95 0.5 87
11.97 0.5 91
11.99 0.6 95
12.01 0.6 100
12.03 0.6 104
12.05 0.6 108
12.07 0.7 112
12.09 0.7 117
12.11 0.7 121
12.13 0.7 125
12.15 0.8 129
12.17 0.8 134
12.19 0.8 138
12.21 0.8 142
12.23 0.9 146
12.25 0.9 150
12.27 0.9 154
12.29 0.9 158
12.31 0.9 162
12.33 1.0 166
12.35 1.0 169
12.37 1.0 173
12.39 1.0 176
12.41 1.1 180
12.43 1.1 183
12.45 1.1 187

Elevation
(feet)

End-Area
(sq-ft)

Storage
(cubic-feet)

12.47 1.1 190
12.49 1.1 193
12.51 1.1 196
12.53 1.2 198
12.55 1.2 201
12.57 1.2 203
12.59 1.2 205
12.61 1.2 207
12.63 1.2 209
12.65 1.2 210
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Summary for Pond 40P: SGW 1

Inflow Area = 2.337 ac, 62.67% Impervious,  Inflow Depth > 6.23"    for  100-YR event
Inflow = 19.87 cfs @ 11.96 hrs,  Volume= 1.214 af
Outflow = 5.76 cfs @ 12.19 hrs,  Volume= 0.691 af,  Atten= 71%,  Lag= 13.7 min
Primary = 5.76 cfs @ 12.19 hrs,  Volume= 0.691 af

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Peak Elev= 11.94' @ 12.19 hrs   Surf.Area= 12,440 sf   Storage= 28,420 cf

Plug-Flow detention time= 202.1 min calculated for 0.691 af (57% of inflow)
Center-of-Mass det. time= 100.1 min ( 865.5 - 765.4 )

Volume Invert Avail.Storage Storage Description
#1 7.44' 28,534 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)
7.44 9,804 575.0 0.0 0 0 9,804
7.45 9,804 575.0 40.0 39 39 9,810

10.44 9,804 575.0 40.0 11,726 11,765 11,529
10.45 9,804 575.0 100.0 98 11,863 11,535
11.45 11,558 594.0 100.0 10,669 22,532 13,396
11.95 12,457 604.0 100.0 6,002 28,534 14,396

Device Routing     Invert Outlet Devices
#1 Primary 10.12' 15.0"  Round Culvert   

L= 31.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 10.12' / 10.00'   S= 0.0039 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 1.23 sf   

#2 Device 1 11.45' 18.8' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=5.76 cfs @ 12.19 hrs  HW=11.94'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 5.76 cfs @ 4.69 fps)

2=Sharp-Crested Rectangular Weir  (Passes 5.76 cfs of 20.92 cfs potential flow)
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Pond 40P: SGW 1

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Inflow Area=2.337 ac
Peak Elev=11.94'

Storage=28,420 cf

19.87 cfs

5.76 cfs
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Stage-Area-Storage for Pond 40P: SGW 1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

7.44 9,804 0
7.49 9,804 196
7.54 9,804 392
7.59 9,804 588
7.64 9,804 784
7.69 9,804 980
7.74 9,804 1,176
7.79 9,804 1,373
7.84 9,804 1,569
7.89 9,804 1,765
7.94 9,804 1,961
7.99 9,804 2,157
8.04 9,804 2,353
8.09 9,804 2,549
8.14 9,804 2,745
8.19 9,804 2,941
8.24 9,804 3,137
8.29 9,804 3,333
8.34 9,804 3,529
8.39 9,804 3,726
8.44 9,804 3,922
8.49 9,804 4,118
8.54 9,804 4,314
8.59 9,804 4,510
8.64 9,804 4,706
8.69 9,804 4,902
8.74 9,804 5,098
8.79 9,804 5,294
8.84 9,804 5,490
8.89 9,804 5,686
8.94 9,804 5,882
8.99 9,804 6,078
9.04 9,804 6,275
9.09 9,804 6,471
9.14 9,804 6,667
9.19 9,804 6,863
9.24 9,804 7,059
9.29 9,804 7,255
9.34 9,804 7,451
9.39 9,804 7,647
9.44 9,804 7,843
9.49 9,804 8,039
9.54 9,804 8,235
9.59 9,804 8,431
9.64 9,804 8,628
9.69 9,804 8,824
9.74 9,804 9,020
9.79 9,804 9,216
9.84 9,804 9,412
9.89 9,804 9,608
9.94 9,804 9,804
9.99 9,804 10,000

10.04 9,804 10,196

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

10.09 9,804 10,392
10.14 9,804 10,588
10.19 9,804 10,784
10.24 9,804 10,980
10.29 9,804 11,177
10.34 9,804 11,373
10.39 9,804 11,569
10.44 9,804 11,765
10.49 9,871 12,256
10.54 9,956 12,752
10.59 10,041 13,252
10.64 10,126 13,756
10.69 10,212 14,265
10.74 10,298 14,777
10.79 10,384 15,294
10.84 10,471 15,816
10.89 10,558 16,341
10.94 10,645 16,872
10.99 10,733 17,406
11.04 10,821 17,945
11.09 10,910 18,488
11.14 10,999 19,036
11.19 11,088 19,588
11.24 11,178 20,145
11.29 11,268 20,706
11.34 11,358 21,271
11.39 11,449 21,842
11.44 11,540 22,416
11.49 11,629 22,996
11.54 11,717 23,579
11.59 11,806 24,167
11.64 11,896 24,760
11.69 11,985 25,357
11.74 12,075 25,958
11.79 12,166 26,564
11.84 12,256 27,175
11.89 12,347 27,790
11.94 12,439 28,410
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Summary for Pond 52P: SGW 2

Inflow Area = 0.861 ac, 49.03% Impervious,  Inflow Depth > 5.85"    for  100-YR event
Inflow = 6.14 cfs @ 12.00 hrs,  Volume= 0.420 af
Outflow = 2.17 cfs @ 12.28 hrs,  Volume= 0.199 af,  Atten= 65%,  Lag= 16.5 min
Primary = 2.17 cfs @ 12.28 hrs,  Volume= 0.199 af

Routing by Dyn-Stor-Ind method, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs
Peak Elev= 14.66' @ 12.28 hrs   Surf.Area= 5,534 sf   Storage= 10,133 cf

Plug-Flow detention time= 223.9 min calculated for 0.199 af (47% of inflow)
Center-of-Mass det. time= 117.7 min ( 900.0 - 782.3 )

Volume Invert Avail.Storage Storage Description
#1 10.54' 12,413 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)
10.54 4,017 447.0 0.0 0 0 4,017
10.55 4,017 447.0 40.0 16 16 4,021
13.54 4,017 447.0 40.0 4,804 4,820 5,358
13.55 4,017 447.0 100.0 40 4,861 5,362
14.55 5,386 466.0 100.0 4,685 9,545 6,816
15.05 6,092 475.0 100.0 2,868 12,413 7,530

Device Routing     Invert Outlet Devices
#1 Primary 13.25' 15.0"  Round Culvert   L= 35.5'   Ke= 0.500   

Inlet / Outlet Invert= 13.25' / 13.02'   S= 0.0065 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 1.23 sf   

#2 Device 1 14.55' 18.8' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=2.14 cfs @ 12.28 hrs  HW=14.66'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 2.14 cfs of 4.83 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 2.14 cfs @ 1.07 fps)
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Pond 52P: SGW 2

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)
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1

0

Inflow Area=0.861 ac
Peak Elev=14.66'

Storage=10,133 cf

6.14 cfs

2.17 cfs
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Stage-Area-Storage for Pond 52P: SGW 2

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

10.54 4,017 0
10.59 4,017 80
10.64 4,017 161
10.69 4,017 241
10.74 4,017 321
10.79 4,017 402
10.84 4,017 482
10.89 4,017 562
10.94 4,017 643
10.99 4,017 723
11.04 4,017 803
11.09 4,017 884
11.14 4,017 964
11.19 4,017 1,044
11.24 4,017 1,125
11.29 4,017 1,205
11.34 4,017 1,285
11.39 4,017 1,366
11.44 4,017 1,446
11.49 4,017 1,526
11.54 4,017 1,607
11.59 4,017 1,687
11.64 4,017 1,767
11.69 4,017 1,848
11.74 4,017 1,928
11.79 4,017 2,009
11.84 4,017 2,089
11.89 4,017 2,169
11.94 4,017 2,250
11.99 4,017 2,330
12.04 4,017 2,410
12.09 4,017 2,491
12.14 4,017 2,571
12.19 4,017 2,651
12.24 4,017 2,732
12.29 4,017 2,812
12.34 4,017 2,892
12.39 4,017 2,973
12.44 4,017 3,053
12.49 4,017 3,133
12.54 4,017 3,214
12.59 4,017 3,294
12.64 4,017 3,374
12.69 4,017 3,455
12.74 4,017 3,535
12.79 4,017 3,615
12.84 4,017 3,696
12.89 4,017 3,776
12.94 4,017 3,856
12.99 4,017 3,937
13.04 4,017 4,017
13.09 4,017 4,097
13.14 4,017 4,178

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.19 4,017 4,258
13.24 4,017 4,338
13.29 4,017 4,419
13.34 4,017 4,499
13.39 4,017 4,579
13.44 4,017 4,660
13.49 4,017 4,740
13.54 4,017 4,820
13.59 4,068 5,022
13.64 4,132 5,227
13.69 4,197 5,435
13.74 4,262 5,647
13.79 4,327 5,862
13.84 4,393 6,080
13.89 4,460 6,301
13.94 4,527 6,526
13.99 4,595 6,754
14.04 4,663 6,985
14.09 4,731 7,220
14.14 4,800 7,458
14.19 4,870 7,700
14.24 4,940 7,945
14.29 5,011 8,194
14.34 5,082 8,446
14.39 5,153 8,702
14.44 5,226 8,962
14.49 5,298 9,225
14.54 5,371 9,492
14.59 5,441 9,762
14.64 5,510 10,036
14.69 5,579 10,313
14.74 5,649 10,594
14.79 5,719 10,878
14.84 5,790 11,166
14.89 5,861 11,457
14.94 5,933 11,752
14.99 6,005 12,050
15.04 6,077 12,352
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Summary for Link 42L: POI 1

Inflow Area = 2.337 ac, 62.67% Impervious,  Inflow Depth > 3.55"    for  100-YR event
Inflow = 5.76 cfs @ 12.19 hrs,  Volume= 0.691 af
Primary = 5.76 cfs @ 12.19 hrs,  Volume= 0.691 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs

Link 42L: POI 1

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

6

5

4

3

2

1

0

Inflow Area=2.337 ac
5.76 cfs

5.76 cfs
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Summary for Link 53L: POI 2

Inflow Area = 0.861 ac, 49.03% Impervious,  Inflow Depth > 2.77"    for  100-YR event
Inflow = 2.17 cfs @ 12.28 hrs,  Volume= 0.199 af
Primary = 2.17 cfs @ 12.28 hrs,  Volume= 0.199 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs

Link 53L: POI 2

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=0.861 ac
2.17 cfs

2.17 cfs
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Summary for Link 56L: POI 3 (EX SWM POND)

Inflow Area = 0.156 ac, 34.31% Impervious,  Inflow Depth > 5.43"    for  100-YR event
Inflow = 1.00 cfs @ 12.01 hrs,  Volume= 0.071 af
Primary = 1.00 cfs @ 12.01 hrs,  Volume= 0.071 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 2.00-23.00 hrs, dt= 0.05 hrs

Link 56L: POI 3 (EX SWM POND)

Inflow
Primary

Hydrograph

Time  (hours)
232221201918171615141312111098765432

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.156 ac
1.00 cfs

1.00 cfs
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Project: Somerset Well

Location: 28580 Marys Ct, Easton, MD

Job No.: 240060 Designed By:

File No.: A037 Date:

DESIGN PHASE: CONCEPT PRELIMINARY FINAL

Total Disturbance Area (A) = 147,534    sf
Proposed Impervious Area (A i) = 88,872      sf Percent Impervious (I) = 60 %

HSG A B C INPUT

Area (sf)          147,534 CONSTANT

% of Area 0% 0% 100% CALCULATED

HSG A B C
Area (sf)                      -                        -            147,534 

% of Area 0% 0% 100%

RCN 38 55 70 Weighted RCN= 70

Volumetric Runoff Coefficient (R v) = 0.59
Percent Impervious (I) = 60 % 60 % (from Table 5.3)

HSG A B C

Area (sf)                      -                        -            147,534 

Target PE (in) 2.0 2.0 2.0 Composite Target PE=                   2.0 in

Target ESDv = 14,560    cf

1.8

0%
77

Determine Target ESD v  for Entire Site

 use

D

                     -   

                     -   

2/4/2025

MARYLAND ENVIRONMENTAL SITE DESIGN (ESD) CALCULATIONS

Site Data



Site Soils
D

0%

Determine RCN for Woods in Good Condition

D

BMW

𝑅௩ = 0.05 + 0.009 (𝐼)

𝐸𝑆𝐷௩ = [(𝑃ா)(𝐴)(𝑅௩)]/12

J:\2024\0000\240060\Engineering (Red)\SWM\Concept\240060 - ESDCompsSpreadsheet - includes future development.xlsx
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Project: Somerset Well Drilling
Location: 28580 Marys Ct, Easton, MD

Job #: 240060
File #: A037

SWM Feature No. 1

Total Contributing Area (A) = 100,253  sf INPUT

Contributing Impervious Area (A i) = 63,802     sf CONSTANT

Percent Impervious (I) = 64 % CALCULATED

Volumetric Runoff Coefficient (R v) = 0.62
Target PE = 2 in

Target ESDv = 10,406      cf

1-yr, 24-hr ESDV= 15,609    cf

Temporary ponding depth = 1 ft
Provided ESDv = 10,651    cf

      10,651 cf

SWM Feature No. 2

Total Contributing Area (A) = 37,512     sf INPUT

Contributing Impervious Area (A i) = 18,393     sf CONSTANT

Percent Impervious (I) = 49 % CALCULATED

Volumetric Runoff Coefficient (R v) = 0.49
Target PE = 1.8 in

Target ESDv = 2,764         cf

1-yr, 24-hr ESDV= 4,607      cf

Temporary ponding depth = 1 ft
Provided ESDv = 4,832      cf

        4,607 cf

Determine Storage Volume Provided

The volume of runoff treated by this feature is

Contributing Drainage Area Data

Determine Limiting Storage Volume

The maximum treatment volume that can be credited to this practice is limited to the lesser of the amount of: a) runoff from 
the 1-year 24-hour storm (the Cpv storm=3.0 in) draining to it, or b) the computed ESDv provided.

The maximum treatment volume that can be credited to this practice is limited to the lesser of the amount of: a) runoff from the 1-
year 24-hour storm (the Cpv storm=3.0 in) draining to it, or b) the computed ESDv provided.

Determine Storage Volume Provided

The volume of runoff treated by this feature is

M-2: SUBMERGED GRAVEL WETLAND DESIGN CALCULATIONS

Contributing Drainage Area Data

Determine Limiting Storage Volume

𝑅௩ = 0.05 + 0.009 (𝐼)

𝐸𝑆𝐷௩ = [(𝑃ா)(𝐴)(𝑅௩)]/12

𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝐸𝑆𝐷௩ = [(3.0)(𝐴)(𝑅௩)]/12

𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝐸𝑆𝐷௩ = 𝑃𝑜𝑛𝑑𝑖𝑛𝑔 𝑠𝑡𝑜𝑟𝑎𝑔𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 𝑎𝑠 
𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒𝑑 𝑏𝑦 𝐻𝑦𝑑𝑟𝑜𝐶𝐴𝐷 𝑚𝑜𝑑𝑒𝑙 

𝑅௩ = 0.05 + 0.009 (𝐼)

𝐸𝑆𝐷௩ = [(𝑃ா)(𝐴)(𝑅௩)]/12

𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝐸𝑆𝐷௩ = [(3.0)(𝐴)(𝑅௩)]/12

𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝐸𝑆𝐷௩ = 𝑃𝑜𝑛𝑑𝑖𝑛𝑔 𝑠𝑡𝑜𝑟𝑎𝑔𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 𝑎𝑠 
𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒𝑑 𝑏𝑦 𝐻𝑦𝑑𝑟𝑜𝐶𝐴𝐷 𝑚𝑜𝑑𝑒𝑙 

J:\2024\0000\240060\Engineering (Red)\SWM\Concept\240060 - ESDCompsSpreadsheet - includes future development.xlsx
Designed By: BMW

Date: 2/4/2025
Page 159 of 221



 
J:\2024\0000\240060\Engineering (Red)\SWM\Concept\240060 - SWM Narrative - Concept bmw.docx  9 | Page  

 

 

APPENDIX C 
DRAINAGE AREA MAPS 

 

  

Page 160 of 221



©
 

Lane Engineering, LLCLane Engineering, LLC

PLANS ARE
ISSUED FOR

REVIEW ONLY

PLANS ARE NOT
APPROVED FOR
CONSTRUCTION

Page 161 of 221



©
 

Lane Engineering, LLCLane Engineering, LLC

PLANS ARE
ISSUED FOR

REVIEW ONLY

PLANS ARE NOT
APPROVED FOR
CONSTRUCTION

Page 162 of 221



 
J:\2024\0000\240060\Engineering (Red)\SWM\Concept\240060 - SWM Narrative - Concept bmw.docx  10 | Page  

 

 

APPENDIX D 
CRITICAL AREA COMMISSION 10% SPREADSHEET 

 

 

 

Page 163 of 221



Last Update: 12/5/2016

Project Name:
Date:

data input cells
calculation cells

Step 1: Complete ESD Implementation Checklist 

Yes - No - N/A
YES
YES
YES
YES
YES
YES
YES
YES
YES

YES

YES
NO

Step 3: Calculate Phosphorous Removal Requirement, RR for Critical Area Sites
Step 2: Calculate Site Imperviousness and Water Quality Volume, WQv (for redevelopment)

Development Category (for 10%)
Site Area, A (acres) 3.39
Existing Impervious Surface Area (acres) 0.05 New Development
Proposed Impervious Surface Area (acres) 1.96 Average Annual Predevelopment Load,  Lpre (lbs P / yr) 1.69
Rainfall Depth, P (in) 1.0

Redevelopment:
Existing Imperviousness, Ipre 1.4% Predevelopment Runoff Coefficient, Rv pre 0.06
Proposed Imperviousness, Ipost 57.8% Phosphorous Mean Concentration, C  (mg/L) 0.3

Average Annual Predevelopment Load, Lpre (lbs P / yr) 0.52
Water Quality Calculation for Redevelopment Only
Required Treatment Area (acres) 0.00 Post-Development Runoff Coefficient, Rv post 0.57
Runoff Coefficient, Rv 0.95 Average Annual Post-Development Load, Lpost (lbs P / yr) 4.73

Water Quality Volume, WQv (cf) 0 Removal Requirement, RR (lbs P / yr) 3.20

Step 4: Calculate Environmental Site Design (ESD) Rainfall Target, PE

Development Category (for ESD)

% Soil Type A 0%
% Soil Type B 0%
% Soil Type C 100%
% Soil Type D 0%

Pre-Developed Condition, RCNwoods 70

Soil Type A ESD Rainfall Target, PE  (in) 0.00
Soil Type B ESD Rainfall Target, PE  (in) 0.00
Soil Type C ESD Rainfall Target, PE  (in) 2.00
Soil Type D ESD Rainfall Target, PE  (in) 0.00

Maximum PE (in) 2.7

Site ESD Rainfall Target, PE  (in) 2.00

1.14

14,022

14,022

Tree PlantingWas Used at the Site to Convert Turf Areas into Forest 

ESD Runoff Depth, QE  (in)

Stream, Wetland and Shoreline Buffers Were Reserved

ESD Runoff Volume, ESDv (cf)

Total Treatment Volume (cf)

Natural Flow Paths Were Maintained Across the Site 

Erosion and Sediment Control Practices and Post Construction Stormwater Management 
Practices Were Integrated into a Comprehensive Plan

Site Grading Promoted Sheetflow From Impervious Areas to Pervious Ones
Site Design Was Evaluated to Reduce Creation of Needless Impervious Cover

Building Layout Was Fingerprinted to Reduce Clearing and Grading at Site

Site Design  Was Evaluated to Maximize Disconnection of Impervious Cover

New Development

Site Design Was Evaluated to Identify Potential Hotspot Generating Area for Stormwater 
Treatment

Maryland ESD Calculations and 10% Phosphorus Removal

Somereset Well Drilling Co, 28530 Marys Ct, Easton, MD
22-Jan-25

Disturbance of Permeable Soils Was Minimized

Environmental Mapping Was Conducted at Site Prior to Layout
Natural Areas Were Conserved (e.g., forests, wetlands, steep slopes, floodplains) 

Check all of the Following ESD Practices That Were Implemented at Site 

New Development

Page 164 of 221



Step 5: Select Nonstructural Practices to Treat the ESD Rainfall Target
Critical Area Credits

Nonstructural Practices
Contributing 

Drainage Area (sf)

Direct WQv or 
ESDv Received 
by Practice (cf)

WQv or ESDv 
from Up-
Gradient 

Practices (cf) PE Credit (in)
WQV or ESDv credit 

(cf) 
Runoff Volume 
Remaining (cf)

Baseline 
Phosphorous 

Removal 
Efficiency

Average Adjusted 
Removal Efficiency 

Rate
P Load to Practice 

(lbs/yr)
Load Reduction 

(lbs/yr)
Remaining Load

(lbs/yr)

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

Step 6: Select Micro-Scale Practices to Treat the ESD Rainfall Target

Micro-Scale Practices
Contributing 

Drainage Area (sf)

Direct ESDv 
Received by 
Practice (cf)

WQv or ESDv 
from Up-
Gradient 

Practices (cf)
WQv or ESDv 

credit (cf) 
Runoff Volume 
Remaining (cf)

Baseline 
Phosphorous 

Removal 
Efficiency

Average Adjusted 
Removal Efficiency 

Rate
P Load to Practice 

(lbs/yr)
Load Reduction 

(lbs/yr)
Remaining Load

(lbs/yr)

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

79% 4.56 3.59 0.98

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0

0 0

65%0

0

60%

65%

40%

60%

75%

40%

0

0

0

0

0

0

50%

50%

25%

25%

50%

25%

80%

80%

0

0

#DIV/0!0

0

Disconnection of Rooftop Runoff (C/D Soils)

Disconnection of Rooftop Runoff (A/B Soils)

Sheetflow to Conservation Areas (A/B Soils)

Disconnection of Non-Rooftop Runoff (A/B 
Soils)

0#DIV/0!0

PE Credit Description

0

0

0

0

0

0

0

0

0

0

0

0

18,265

N/A

0

0

0

00

0

Green Roof (Level 1)

Pemeable Pavement (A Soils) 

ESDv credit is based on roof thickness

Green Roof (Level 2)

Disconnection of Non-Rooftop Runoff (C/D 
Soils)

0

0

ESDv credit is based on design storage 
volume

Micro-Bioretention (C/D Soils)

0 0

Submerged Gravel Wetlands

Pemeable Pavement (C Soils)

137,765

0

0

0

Micro-Infiltration/Dry Wells

0

ESDv credit is based on design storage 
volume

00

0

0 00

ESDv credit is based on design storage 
volume

Micro-Bioretention (A/B Soils)

0

0
ESDv credit is based on design storage 

volumeRain Gardens (A/B Soils)

Rain Gardens (C/D Soils)

ESDv credit is based on design storage 
volume 0

ESDv credit is based on design storage 
volume

ESDv credit is based on design storage 
volumeGrass Swales (A/B Soils)

ESDv credit is based on design storage 

0

0

0

Landscape Infiltration

0

0

ESDv credit is based on design storage 
volume 0

0

0 0

0

00

0 0

N/A

0

N/A

0

0

00

N/A

0

0

0

N/A

0 0

#DIV/0!

#DIV/0!0 0

0

Up to 1 inch credit provided based upon 
disconnection flow length.

0

Up to 1 inch credit provided based upon 
conservation area width.

0

Up to 1 inch credit provided based upon 
disconnection and contributing flow 

lengths.

Up to 1 inch credit provided based upon 
conservation area width.

disconnection and contributing flow 
lengths.

ESDv credit is based on design storage 
volume and annual use

Sheetflow to Conservation Areas (C/D Soils)

PE Credit Description

ESDv credit is based on roof thickness

ESDv credit is based on subbase 
thickness

Pemeable Pavement (B Soils) 

Rainwater Harvesting

ESDv credit is based on subbase 
thickness

ESDv credit is based on subbase 
thickness

0
Up to 1 inch credit provided based upon 

disconnection flow length. 0

50%

25%

45%

0

0 45%

0

0

18,265

0

0 00

00 0

75%
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0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

0% 0.00 0.00 0.00

20%

0

0

0 0

Bio-swales (A/B Soils)

ESDv credit is based on design storage 
volume

ESDv credit is based on design storage 
volume

ESDv credit is based on design storage 
volume

Grass Swales (C/D Soils) volume

Wet Swales

Bio-swales (C/D Soils)

0

0

0

0 0

0

0 0 0

0

0

40%0

0 0

0

50%

75%

0
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Step 7: Check for ESDv to MEP compliance and Revise Site If Necessary

137,765 WQv or ESDv Treated (cf) 18,265 3.59
PE achieved (inches) 2.61 0.00

Entire ESDv Treated Through Environmental Site Design? YES
ESDv Remaining? (cf) 0

If ESDV is not fully treated, is ESD to MEP achieved?

Redevelopment WQv Requirements Met Through Environmental Site Design? N/A
New Development Water Quality Volume Requirements WQv Remaining? (cf) 0
Required Treatment Area (acres) 3.39
Runoff Coefficient, Rv 0.57
Water Quality Volume, WQv (cf) 7,011 New Development WQv Requirements Met Through Environmental Site Design? YES

WQv Remaining? (cf) 0
Step 8: Determine Reduced RCN and Volume Management Requirements Based Upon PE Achieved

Reduced RCN for Type A Soils N/A
Reduced RCN for Type B Soils N/A
Reduced RCN for Type C Soils N/A
Reduced RCN for Type D Soils N/A

Composite Reduced RCN N/A

QE (in) for Reduced RCN N/A QE (in) for RCN of 55 0.12
V (ft3) for Reduced RCN N/A V (ft3) for RCN of 55 1521

Volume Management Required (cf) 0

Step 9: Select Structural Practices to Meet Volume Management Requirements
Critical Area Credits

Structural Practices
Contributing 

Drainage Area (sf) % Impervious Cover

Direct ESDv 
Received by Practice 

(cf)

ESDv from 
Upstream 

Practices (cf)
Treatment 

Volume (cf)
Phosphorous 

Removal Efficiency

Adjusted 
Phosphorus 

Removal 
Efficiency

P Load to 
Practice (lbs/yr)

Load 
Reduction 

(lbs/yr)

Remaining 
Load
(lbs/yr)

Stormwater Ponds (Level 1) 0 0% 0 0 0 50% 0% 0.00 0.00 0.00
Stormwater Ponds (Level 2) 0 0% 0 0 0 75% 0% 0.00 0.00 0.00
Stormwater Wetlands (Level 1) 0 0% 0 0 0 50% 0% 0.00 0.00 0.00
Stormwater Wetlands (Level 2) 0 0% 0 0 0 75% 0% 0.00 0.00 0.00
Stormwater Filtering Systems (Level 1) 0 0% 0 0 0 60% 0% 0.00 0.00 0.00
Stormwater Filtering Systems (Level 2) 0 0% 0 0 0 65% 0% 0.00 0.00 0.00
Stormwater Infiltration (Level 1) 0 0% 0 0 0 60% 0% 0.00 0.00 0.00
Stormwater Infiltration (Level 2) 0 0% 0 0 0 90% 0% 0.00 0.00 0.00

0 Total Load Reduction (lbs P / year) 3.59
YES Total Load Reduction Remaining (lbs P / yr) 0.00

0

Total Load Reduction Remaining (lbs P / yr)
Total Load Reduction (lbs P / year)Drainage Area Treated (sf)

Volume Remaining (cf)
Management Requirement Met?
Total structural CPv provided
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Town of Easton

Engineering, Planning and Zoning

14 South Harrison Street, Easton, MD 21601

Address

Tax Map Grid Parcel Lot

Deed Refernce: Liber Folio

Plat Reference: Liber Folio

Base Zoning District

Purpose of Application / Description of Work:

Name

Mailing Address

Telephone No.      E-mailEmail

Name

Mailing Address

Telephone No.      E-mailEmail

Name License No.

Mailing Address

Telephone No.      E-mailEmail

Any modifications during review shall warrant an updated application.

I do hereby solemnly declare and affirm that the information provided by this application 

and the documents attached hereto accurately represent the conditions of the request 

and that submission of an incomplete application will be returned for correction 

prior to processing.

Signature of Applicant or Agent  

Date

Printed Name of Applicant or Agent 

Historic District  Y     N    Planning Redevelopment   Y     N   

Easton Staff Development Review

Surveyor / Engineer

Expiration Date

Property Information

Owner

Applicant / Agent

Page 1 of 2

8275 Ocean Gateway, Easton, MD 21601  (Zaxbys Easton)
103 EA

3059 79
2861 10-13

2 72
XGC

The proposed project is to revitalize and redevelop the former Wendy's fast-food restaurant site to convert to a
Zaxbys fast-food restaurant.

Delmarva Real Estate Management Group, LLC c/o Curtis S. Snyder, Esq. (Developer)
1807 Chancellor Point Road, Trappe, MD 21673

443-523-5620 curtis.snyder@delmarvarealestatemanagement.com

Lane Engineering, LLC c/o Brett Ewing, AICP
117 Bay Street, Easton, MD 21601

410-822-8003 bewing@leinc.com

Alec Chosta, P.E.
Lane Engineering, LLC, 117 Bay Street, Easton, MD 21601
410-822-8003 achosta@leinc.com

2/5/2025
Brett Ewing, Lane Engineering, LLC

X

51461 4/4/2026
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For Office Use Only

Easton Staff Development Review Meeting Required  

Easton Staff Development Review Meeting Date

Completeness Check Date

Revisions/Resubmissions Required  

Resubmission Date Documents Received

Staff Determination

 Planning Commission Required

 BOZA Required

 Historic District Commission Required

 Resubmission for ESDR Required Y        N   
 Staff Signature Date

Revised 02-2019

Y        N   

Y        N   

Y        N   

Y        N   

Y        N   

Y        N   

Page 2 of 2

x
02/26/2025

02/05/2025
TBD

Scheduled for February 26, 2025 Easton Staff Development Review.

TBD

TBD

X

TBD

02/05/2025

2025 - 1391 / ESDR 25 - 04
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Town of Easton

Engineering, Planning and Zoning

14 South Harrison Street, Easton, MD 21601

Name

Original Property Size Acres Square Feet

Telephone No. Email

Property Size Acres Square Feet

Structure’s Floor Area Structure’s Square Feet

Area of Disturbance Number of Dwelling Units

Address

Tax Map Grid Parcel Lot

Deed Refernce: Liber Folio

Plat Reference: Liber Folio

Base Zoning District Historic   Y          N    Planned Redevelopment  Y          N   

Source of Electricity

Name

Mailing Address

Telephone No.      E-mailEmail

Name

Mailing Address

Telephone No. Email

Name License No.

Mailing Address

Telephone No.      E-mailEmail

Any modifications during review shall warrant an updated application.

I hereby certify that I have reviewed and satisfied the Town of Easton Development 

Standards and that submission of an incomplete application will be returned for correction prior to 

processing.

Site Plan, PUD, Planned Healthcare Application

Application Type

Planned Unit Development   Amendment    Health Care (HC)   Site Plan  

Surveyor / Engineer

Expiration Date

Subdivision Information

Site Plan Information

Property Information

Owner

Applicant or Agent

Page 1 of 2

X

8275 Ocean Gateway, Easton, MD 21601

0

8275 Ocean Gateway, Easton, MD 21601  (Zaxbys Easton)
103 EA 2861

X X

3059 79
2 72

GC
Easton

Delmarva Real Estate Management Group, LLC c/o Curtis S. Snyder, Esq. (Developer)
1807 Chancellor Point Road, Trappe, MD 21673

443-523-5620 curtis.snyder@delmarvarealestatemanagement.com

Lane Engineering, LLC c/o Brett Ewing, AICP
117 Bay Street, Easton, MD 21601

410-822-8003 bewing@leinc.com

Alec Chosta, P.E.
Lane Engineering, LLC, 117 Bay Street, Easton, MD 21601

410-822-8003 achosta@leinc.com

37,763 SF0.867 AC
3,580 SF 3,580 SF

37,763 SF

51461 4/4/2026
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Signature of Applicant or Agent  

Date

Printed Name of Applicant or Agent 

For Office Use Only

Planning Commission Required    Y          N   

Planning Commission Meeting Date

Sketch Approval Date Project No.

Prelim/Dev. Approval Date Application No.

Final Approval Date Sketch Fee Paid

Recordation Date Develop. Fee Paid

Revised 02-2019

Page 2 of 2

2/5/2025
Brett Ewing, Lane Engineering, LLC

TBD
ESDR 25-04
2025-1391
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Town of Easton

Engineering, Planning and Zoning

14 South Harrison Street, Easton, MD 21601

Supplemental Waiver Request Application

Sidewalk     Parking Spaces     Parking/Aisle Dimension  

Landscaping & Buffering     Signage    Other  

Address

Tax Map Grid Parcel Lot

Zoning District PC Meeting Date   Historic District   Yes          No   

Owner or Agent

Mailing Address

Telephone No.      E-mailEmail

  Please attach a detailed description of the waiver request(s) being made and the 

  justification(s) for requesting said waiver(s).

     Ordinance Section Supporting Waiver Request.

Any modifications during review shall warrant an updated application.

I do hereby solemnly declare and affirm that the information provided by this application 

and the documents attached hereto accurately represent the conditions of the request 

and that submission of an incomplete application will be returned for correction 

prior to processing.

Signature of Applicant or Agent  

Date

Printed Name of Applicant or Agent 

Request Details

 Waiver Request Type

Project Information

Page 1 of 1

x

8275 Ocean Gateway, Easton, MD 21601
103 EA 2861

x3/20/25GC
Delmarva Real Estate Management Group, LLC c/o Curtis Snyder   Agent: Lane Engineering, LLC
1807 Chancellor Point Road, Trappe, MD 21673

443-523-5620 bewing@leinc.com; curtis.snyder@delmarvarealestatemanagement.com

§28-1014.6, 1014.7

The proposed project is a redevelopment of an existing fast-food restaurant site to establish a new fast-
food restaurant (Zaxbys Easton). The site is currently not compliant with the landscaping code. We are 
adding new landscaping, however, site limitations prevent full compliance with §28-1014.6.E: Overall 
trees - 26 trees required, 21 provided, requesting waiver of 5 trees; §28-1014.7.E Bufferyard - 6 canopy 
trees required, 2 provided, waiver of 4 trees; 3 evergreen trees required, 1 provided, waiver of 2 
evergreen trees.

2/5/2025
Brett Ewing, Lane Engineering, LLC

2025-1391 / W 25 -02
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Lane Engineering, LLCLane Engineering, LLC
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PREPARED FOR: 
Delmarva Real Estate Management Group, LLC 

c/o Curtis Snyder, Esquire 
1807 Chancellor Point Road 

Easton, Maryland 21629 
(443) 523-5620 

 

PREPARED BY: 
Alec F. Chosta, P.E. 

DATE PREPARED: 
February 5, 2025 

STORMWATER 
MANAGEMENT REPORT 

ZAXBY’S RESTAURANT  
TOWN OF EASTON, TALBOT COUNTY, MARYLAND  

LANE ENGINEERING, LLC 
117 BAY STREET 

EASTON, MARYLAND 21601 
410-822-8003 

PROFESSIONAL CERTIFICATION: I hereby certify 
that this document was prepared or approved by 

me, and that I am a duly licensed Professional 
Engineer under the laws of the State of Maryland, 
License No. 51461, Expiration Date: 4/04/2026. 

02/05/2025
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Introduction 
This report addresses the impacts of stormwater runoff as a result of the proposed re-development of the former 
Wendy’s site located in Easton, MD. This stormwater management plan incorporates the requirements of the 2000 
Maryland Stormwater Design Manual Volumes I and II (Manual) as currently updated. This report addresses stormwater 
requirements and meets the intent of the guidelines and methodologies presented in the MDE document Environmental 
Site Design (ESD) Process & Computations dated July 2010. 

General Site Information 
The project reference is Tax Map 103, Tax Parcel 2861 at 8275 Ocean Gateway with GC (General Commercial) zoning.  
The property has been previously developed as a franchise restaurant (Wendys) with associated parking & access to US 
50.  The Limit of Disturbance (LOD) associated with the restaurant re-development is 0.866 acres±.  The project site is 
located entirely outside of the Chesapeake Bay Critical Area.  Refer to the Site Improvement Plans for more detailed site 
information. 

Figure 1: Aerial View of Site 
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Existing Conditions 
The project is located north of the existing MDOT SHA District shop on westbound Ocean Gateway (US 50).  This site is 
previously developed with a restaurant, drive through, and parking lot.  Most of the site is covered in impervious surface 
and is already served by utilities. 

In general, the property is relatively flat with the existing building in the center of the lot creating a high point to shed 
water toward the edges of the property.  Unmanaged drainage runoff leaves the site in four (4) locations along the curb 
line bounding the parking lot. 

The site is mapped as Urban soils according to USDA soil maps.  Urban soils are assumed to act as Hydrologic Group D 
soils in absence of additional geotechnical evaluations that will be included in the preliminary stormwater report phase. 

Proposed Project 
The existing access points & improvements within the MDOT SHA Right-of-Way will be retained.  All existing onsite 
improvements will be removed. 

A new Zaxby’s restaurant & drive-thru will be constructed with 20 parking spaces for interior dining, a reduction from the 
approximately 45 spaces currently onsite and reflective of current dining trends.  Updated landscaping, accessible 
parking, and utility connections will be provided. 

In general, the existing use, function, and operation of the property will remain, but with updated materials and 
aesthetics for the current market. 

Stormwater Management 
There are four primary drainage areas within the development area – providing one point of interest (POI) roughly on 
each corner of the property.  Two drain toward the MDOT SHA right of way and two drain toward neighboring properties.  
No quantitative or qualitative management is currently provided by the existing site. 

The property sits within the Tanyard Branch Watershed and is therefore subject to additional quantitative requirements 
as practicable onsite. 

The stormwater management quality and quantity computations and management compliance are based on the overall 
proposed limits of disturbance (LOD) area, land cover and curve numbers, soil types, runoff characteristics and other 
parameters as required. 

Stormwater Quantity Management 
The existing property is dominated by impervious coverage with runoff leaving the site completely unmanaged.  Under 
the baseline quantity controls described by the Manual, any reduction in lot coverage or other form of onsite 
management would provide an implicit reduction in the total 2- and 10-year runoff from the site.  

However, the Town of Easton’s Tanyard Branch ordinance, as currently written, requires management of the 10-year 
post development runoff down to the 2-year predevelopment condition.  Under many circumstances this criterion can 
be met, generally with larger ponding volumes to be retained in micro-scale practices on-site.   

In the case of the current project, there is minimal room to construct micro-scale practices without substantial 
degradation of existing site functionality and vehicular access – to accommodate a micro-bioretention or similar feature 
would result in further reductions to parking & drive-thru access making the site unviable as a franchise restaurant.  
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Lacking a deep storm drain system adjacent to the site also limits options for retaining storage using underground 
practices or other less conventional systems. 

The project team & ownership have met with Town Engineering staff prior to this report and the development of concept 
plans.  Based on the constraints of the site, it has been agreed to provide a 10% reduction of runoff for the net project as 
a quantity management goal that works toward the intent of the Tanyard Branch ordinance but as practicable onsite.  
Each POI must also be a reduction from current conditions per Town staff for the 2 and 10 year events. 

For the purposes of this concept report, the minimum functional conditions of the proposed pavers, as described in 
MDE’s Environmental Site Design Process & Computations guidance, is assumed.  Using permeable pavers throughout 
the project site and assuming a minimum effective reduced curve number (RCN) of 70 for pavers with a 12” stone base, 
the above goals are met.  Additional geotechnical evaluation may indicate these pavers will function with a better RCN if 
onsite soils are more conducive to infiltration – additional stormwater methodology for quality and quantity may also 
become viable. 

The site was analyzed using HydroCAD software, with the following results: 

Study Point 

Peak Runoff (cfs) 
2-year 10-year 100-year 

Pre  Post  Pre  Post Pre Post 

1 1.22 0.94 1.98 1.63 2.88 2.45 

2 1.28 1.11 2.05 1.68 2.97 3.02 

3 0.85 0.75 1.38 1.35 2.02 2.07 

4 0.89 0.68 1.45 1.20 2.12 1.83 

Total Runoff Leaving Site 4.24 3.48 6.86 6.16 9.99 9.37 
10% Reduction of Ex 

Runoff 
4.24 x 90% = 3.816 6.86 x 90% = 6.174 -- 

Goal met? 3.48 < 3.816 (OK) 6.16 < 6.174 (OK) -- 

 

As seen above, the peak runoff leaving the project site at all study points will be reduced under proposed conditions for 
the 2 and 10 year storm events.  The 10% net reduction of the project runoff is also met.  Flow velocities for both study 
points for all storm events are non-erosive. 

Please see Appendices A for quantity management calculations and see Appendix C for drainage area maps. 

Stormwater Quality Treatment 
Existing onsite coverage is 29,926± sf (79.33%) of a 0.866-acre (37,723± sf) parcel.  As such, the project qualifies for 
stormwater re-development (existing impervious coverage is greater than 40%) whereby half of all existing impervious 
surface (29,926 ± sf x ½ = 14,962± sf) must either be treated to a PE of 1.0 inch or removed. 

The proposed project, in part to meet the requirements of Tanyard Branch as discussed above, will employ significant 
alternative surfaces (permeable pavers) which are not considered impervious surfaces by the Manual.  The result is a 
post construction lot coverage of 20,023± sf.  Therefore, the proposed development results in a reduction in onsite 
impervious coverage by 9,903± sf which is deducted from the 14,962± sf impervious surface treatment target.  The 
remaining coverage, 5,059± sf, in conjunction to a PE of 1.0 inch is used to develop a site target of 401 cf. 

The pavers will utilize a 12” stone base that provides 0.16 cf of ESDv  per square foot of pavement.  Employing 9,957 sf of 
pavers throughout the site results in a treatment volume of 1,536 cf.  Please see Appendix B for additional information. 
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The objective of stormwater quality treatment is to provide the target ESDv using Environmental Site Design (ESD) 
features/practices to the Maximum Extent Practicable (MEP) before utilizing structural stormwater practices from 
Chapter 3 of the Manual. 

ESD Practices Evaluation 
Alternative Surfaces  

• Green Rooftops – The restaurant project employs a specific architectural aesthetic as part of their corporate 
brand.  A green roof is not readily incorporated into this architecture and would also require significant 
maintenance in the long term. 

• Permeable Pavements – Permeable pavements are ideal for redevelopment projects as they both reduce 
stormwater runoff and do not count towards onsite impervious coverage.  Given site constraints and the 
desire to maximize vehicular use, permeable pavements are ideal for this project. 

• Reinforced Turf - Reinforced turf areas are commonly used for emergency equipment access or for areas 
that receive minimal vehicular use. Not applicable for a site dominated by vehicular use. 

Nonstructural practices 
• Disconnection of Rooftop Runoff – Not enough onsite greenspace (existing or proposed) to employ this 

practice to substantial effect. 
• Disconnection of Non-Rooftop Runoff – Not enough onsite greenspace (existing or proposed) to employ this 

practice to substantial effect. 
• Sheetflow to Conservation Area – Not applicable; No conservation areas are within or adjacent to the 

project. 

Micro-scale practices  
• Rainwater Harvesting – Opportunities for on-site reuse of harvested rainwater are limited.  Operations and 

maintenance, especially during cold-weather periods, is also a concern.   
• Submerged Gravel Wetlands – Onsite space is limited for micro-scale practices without reducing the overall 

functionality & onsite circulation of the project. 
• Landscape Infiltration – There is potential for a form of infiltration-based practices, however, soil maps 

show onsite conditions as urban.  Additional soil investigation may present an opportunity to implement 
this practice in the preliminary design phase of this project, if in-situ conditions support it. 

• Infiltration Berms – The requirements of the proposed development do not leave enough room for the 
implementation of this practice. 

• Dry Wells – This could be a viable practice, contingent upon additional geotechnical investigations. 
• Micro-Bioretention – Onsite space is limited for micro-scale practices without reducing the overall 

functionality & onsite circulation of the project. 
• Rain Gardens – This practice is better suited for residential environments. 
• Swales – swales do not fit within the constraints of the site. 

Permeable Pavers (A-2) are proposed to address the ESDv requirement. The total ESDv provided by these practices is 
1,536 cf, which is greater than the 401 cf required. Therefore, ESD has been achieved to the MEP.  Refer to Appendix B for 
calculations. 

Conclusion 
This stormwater management analysis indicates that the proposed design will successfully meet stormwater quality 
and quantity requirements.  It is respectfully requested that the stormwater analysis and report and project design be 
approved as presented. 
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APPENDIX A 

HYDROCAD QUANTITY MANAGEMENT ANALYSIS 
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PRE-DEVELOPMENT
 CONDITIONS

POST-DEVELOPMENT
 CONDITIONS

EX1

Ex. NE Area to POI-1

EX2

Ex. SE Area to POI-2

EX3

Ex. NW Area to POI-3
 (Rt.50)

EX4

Ex. SW Area to POI-4
 (Rt.50)

P-DA1

Prop. NE Area to POI-1

P-DA2

Prop. SE Area to POI-2

P-DA3

Prop. NW Area to POI-3
 (Rt.50)

P-DA4

Prop. SW Area to POI-4
 (Rt.50)

Routing Diagram for 240547-Zaxbys Easton
Prepared by Lane Engineering, LLC,  Printed 2/5/2025

HydroCAD® 10.00-17  s/n 03788  © 2016 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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240547 - Zaxby's Easton
240547-Zaxbys Easton

  Printed  2/5/2025Prepared by Lane Engineering, LLC
Page 2HydroCAD® 10.00-17  s/n 03788  © 2016 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.366 80 >75% Grass cover, Good, HSG D  (EX1, EX2, EX3, EX4, P-DA1, P-DA2, P-DA3, 

P-DA4)

0.219 98 Aspahlt & Roof, HSG D  (EX2)

0.194 98 Asphalt & Roof, HSG D  (EX1)

0.734 98 Paved parking, HSG D  (EX3, EX4, P-DA1, P-DA2, P-DA3, P-DA4)

0.220 70 Perm. Pavers  (P-DA1, P-DA2, P-DA3, P-DA4)

1.733 91 TOTAL AREA
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240547 - Zaxby's Easton
240547-Zaxbys Easton

  Printed  2/5/2025Prepared by Lane Engineering, LLC
Page 3HydroCAD® 10.00-17  s/n 03788  © 2016 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

1.513 HSG D EX1, EX2, EX3, EX4, P-DA1, P-DA2, P-DA3, P-DA4

0.220 Other P-DA1, P-DA2, P-DA3, P-DA4

1.733 TOTAL AREA
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240547 - Zaxby's Easton
240547-Zaxbys Easton

  Printed  2/5/2025Prepared by Lane Engineering, LLC
Page 4HydroCAD® 10.00-17  s/n 03788  © 2016 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.366 0.000 0.366 >75% Grass cover, Good EX1, 

EX2, 

EX3, 

EX4, 

P-DA1, 

P-DA2, 

P-DA3, 

P-DA4

0.000 0.000 0.000 0.219 0.000 0.219 Aspahlt & Roof EX2

0.000 0.000 0.000 0.194 0.000 0.194 Asphalt & Roof EX1

0.000 0.000 0.000 0.734 0.000 0.734 Paved parking EX3, 

EX4, 

P-DA1, 

P-DA2, 

P-DA3, 

P-DA4

0.000 0.000 0.000 0.000 0.220 0.220 Perm. Pavers P-DA1, 

P-DA2, 

P-DA3, 

P-DA4

0.000 0.000 0.000 1.513 0.220 1.733 TOTAL AREA
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240547 - Zaxby's Easton
Type II 24-hr  2 YR Rainfall=3.40"240547-Zaxbys Easton

  Printed  2/5/2025Prepared by Lane Engineering, LLC
Page 5HydroCAD® 10.00-17  s/n 03788  © 2016 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN

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

Runoff Area=10,733 sf   78.64% Impervious   Runoff Depth>2.74"Subcatchment EX1: Ex. NE Area to POI-1
   Flow Length=112'   Slope=0.0160 '/'   Tc=1.4 min   CN=94   Runoff=1.22 cfs  0.056 af

Runoff Area=11,314 sf   84.36% Impervious   Runoff Depth>2.84"Subcatchment EX2: Ex. SE Area to POI-2
   Flow Length=165'   Tc=1.8 min   CN=95   Runoff=1.28 cfs  0.061 af

Runoff Area=7,763 sf   75.82% Impervious   Runoff Depth>2.74"Subcatchment EX3: Ex. NW Area to POI-3 
   Flow Length=139'   Tc=1.9 min   CN=94   Runoff=0.85 cfs  0.041 af

Runoff Area=7,934 sf   76.53% Impervious   Runoff Depth>2.74"Subcatchment EX4: Ex. SW Area to POI-4 
   Flow Length=114'   Slope=0.0151 '/'   Tc=1.5 min   CN=94   Runoff=0.89 cfs  0.042 af

Runoff Area=9,498 sf   58.25% Impervious   Runoff Depth>2.26"Subcatchment P-DA1: Prop. NE Area to 
   Tc=1.4 min   CN=89   Runoff=0.94 cfs  0.041 af

Runoff Area=12,329 sf   54.53% Impervious   Runoff Depth>2.09"Subcatchment P-DA2: Prop. SE Area to 
   Tc=1.8 min   CN=87   Runoff=1.11 cfs  0.049 af

Runoff Area=8,617 sf   47.30% Impervious   Runoff Depth>2.01"Subcatchment P-DA3: Prop. NW Area to 
   Tc=1.9 min   CN=86   Runoff=0.75 cfs  0.033 af

Runoff Area=7,300 sf   50.74% Impervious   Runoff Depth>2.09"Subcatchment P-DA4: Prop. SW Area to 
   Tc=1.5 min   CN=87   Runoff=0.68 cfs  0.029 af

Total Runoff Area = 1.733 ac   Runoff Volume = 0.353 af   Average Runoff Depth = 2.44"
33.79% Pervious = 0.586 ac     66.21% Impervious = 1.147 ac
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Summary for Subcatchment EX1: Ex. NE Area to POI-1

Runoff = 1.22 cfs @ 11.92 hrs,  Volume= 0.056 af,  Depth> 2.74"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YR Rainfall=3.40"

Area (sf) CN Description
2,293 80 >75% Grass cover, Good, HSG D

* 8,440 98 Asphalt & Roof, HSG D
10,733 94 Weighted Average
2,293 21.36% Pervious Area
8,440 78.64% Impervious Area

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

1.4 112 0.0160 1.33 Sheet Flow, Parking Lot
Smooth surfaces   n= 0.011   P2= 3.40"

Subcatchment EX1: Ex. NE Area to POI-1

Runoff

Hydrograph

Time  (hours)
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0

Type II 24-hr
2 YR Rainfall=3.40"

Runoff Area=10,733 sf
Runoff Volume=0.056 af

Runoff Depth>2.74"
Flow Length=112'

Slope=0.0160 '/'
Tc=1.4 min

CN=94

1.22 cfs

Page 191 of 221



240547 - Zaxby's Easton
Type II 24-hr  2 YR Rainfall=3.40"240547-Zaxbys Easton

  Printed  2/5/2025Prepared by Lane Engineering, LLC
Page 7HydroCAD® 10.00-17  s/n 03788  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment EX2: Ex. SE Area to POI-2

Runoff = 1.28 cfs @ 11.93 hrs,  Volume= 0.061 af,  Depth> 2.84"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YR Rainfall=3.40"

Area (sf) CN Description
1,770 80 >75% Grass cover, Good, HSG D

* 9,544 98 Aspahlt & Roof, HSG D
11,314 95 Weighted Average
1,770 15.64% Pervious Area
9,544 84.36% Impervious Area

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

1.2 89 0.0146 1.22 Sheet Flow, Parking Lot
Smooth surfaces   n= 0.011   P2= 3.40"

0.6 76 0.0107 2.10 Shallow Concentrated Flow, Curb Line
Paved   Kv= 20.3 fps

1.8 165 Total

Subcatchment EX2: Ex. SE Area to POI-2

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
2 YR Rainfall=3.40"

Runoff Area=11,314 sf
Runoff Volume=0.061 af

Runoff Depth>2.84"
Flow Length=165'

Tc=1.8 min
CN=95

1.28 cfs
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Summary for Subcatchment EX3: Ex. NW Area to POI-3 (Rt.50)

Runoff = 0.85 cfs @ 11.93 hrs,  Volume= 0.041 af,  Depth> 2.74"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YR Rainfall=3.40"

Area (sf) CN Description
5,886 98 Paved parking, HSG D
1,877 80 >75% Grass cover, Good, HSG D
7,763 94 Weighted Average
1,877 24.18% Pervious Area
5,886 75.82% Impervious Area

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

1.7 116 0.0108 1.14 Sheet Flow, Parking Lot
Smooth surfaces   n= 0.011   P2= 3.40"

0.2 23 0.0098 2.01 Shallow Concentrated Flow, Curb Line
Paved   Kv= 20.3 fps

1.9 139 Total

Subcatchment EX3: Ex. NW Area to POI-3 (Rt.50)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 YR Rainfall=3.40"

Runoff Area=7,763 sf
Runoff Volume=0.041 af

Runoff Depth>2.74"
Flow Length=139'

Tc=1.9 min
CN=94

0.85 cfs
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Summary for Subcatchment EX4: Ex. SW Area to POI-4 (Rt.50)

Runoff = 0.89 cfs @ 11.92 hrs,  Volume= 0.042 af,  Depth> 2.74"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YR Rainfall=3.40"

Area (sf) CN Description
6,072 98 Paved parking, HSG D
1,862 80 >75% Grass cover, Good, HSG D
7,934 94 Weighted Average
1,862 23.47% Pervious Area
6,072 76.53% Impervious Area

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

1.5 114 0.0151 1.30 Sheet Flow, Parking Lot
Smooth surfaces   n= 0.011   P2= 3.40"

Subcatchment EX4: Ex. SW Area to POI-4 (Rt.50)

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
2 YR Rainfall=3.40"

Runoff Area=7,934 sf
Runoff Volume=0.042 af

Runoff Depth>2.74"
Flow Length=114'

Slope=0.0151 '/'
Tc=1.5 min

CN=94

0.89 cfs
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Summary for Subcatchment P-DA1: Prop. NE Area to POI-1

Runoff = 0.94 cfs @ 11.92 hrs,  Volume= 0.041 af,  Depth> 2.26"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YR Rainfall=3.40"

Area (sf) CN Description
2,151 80 >75% Grass cover, Good, HSG D
5,533 98 Paved parking, HSG D

* 1,814 70 Perm. Pavers
9,498 89 Weighted Average
3,965 41.75% Pervious Area
5,533 58.25% Impervious Area

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

1.4 Direct Entry, Matches Ex TC

Subcatchment P-DA1: Prop. NE Area to POI-1

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
2 YR Rainfall=3.40"

Runoff Area=9,498 sf
Runoff Volume=0.041 af

Runoff Depth>2.26"
Tc=1.4 min

CN=89

0.94 cfs
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Summary for Subcatchment P-DA2: Prop. SE Area to POI-2

Runoff = 1.11 cfs @ 11.93 hrs,  Volume= 0.049 af,  Depth> 2.09"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YR Rainfall=3.40"

Area (sf) CN Description
1,892 80 >75% Grass cover, Good, HSG D

* 6,723 98 Paved parking, HSG D
* 3,714 70 Perm. Pavers

12,329 87 Weighted Average
5,606 45.47% Pervious Area
6,723 54.53% Impervious Area

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

1.8 Direct Entry, Matches Ex TC

Subcatchment P-DA2: Prop. SE Area to POI-2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 YR Rainfall=3.40"

Runoff Area=12,329 sf
Runoff Volume=0.049 af

Runoff Depth>2.09"
Tc=1.8 min

CN=87

1.11 cfs
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Summary for Subcatchment P-DA3: Prop. NW Area to POI-3 (Rt.50)

Runoff = 0.75 cfs @ 11.93 hrs,  Volume= 0.033 af,  Depth> 2.01"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YR Rainfall=3.40"

Area (sf) CN Description
1,976 80 >75% Grass cover, Good, HSG D
4,076 98 Paved parking, HSG D

* 2,565 70 Perm. Pavers
8,617 86 Weighted Average
4,541 52.70% Pervious Area
4,076 47.30% Impervious Area

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

1.9 Direct Entry, Matches Ex TC

Subcatchment P-DA3: Prop. NW Area to POI-3 (Rt.50)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 YR Rainfall=3.40"

Runoff Area=8,617 sf
Runoff Volume=0.033 af

Runoff Depth>2.01"
Tc=1.9 min

CN=86

0.75 cfs
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Summary for Subcatchment P-DA4: Prop. SW Area to POI-4 (Rt.50)

Runoff = 0.68 cfs @ 11.92 hrs,  Volume= 0.029 af,  Depth> 2.09"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YR Rainfall=3.40"

Area (sf) CN Description
2,101 80 >75% Grass cover, Good, HSG D
3,704 98 Paved parking, HSG D

* 1,495 70 Perm. Pavers
7,300 87 Weighted Average
3,596 49.26% Pervious Area
3,704 50.74% Impervious Area

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

1.5 Direct Entry, Matches Ex TC

Subcatchment P-DA4: Prop. SW Area to POI-4 (Rt.50)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 YR Rainfall=3.40"

Runoff Area=7,300 sf
Runoff Volume=0.029 af

Runoff Depth>2.09"
Tc=1.5 min

CN=87

0.68 cfs
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN

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

Runoff Area=10,733 sf   78.64% Impervious   Runoff Depth>4.60"Subcatchment EX1: Ex. NE Area to POI-1
   Flow Length=112'   Slope=0.0160 '/'   Tc=1.4 min   CN=94   Runoff=1.98 cfs  0.095 af

Runoff Area=11,314 sf   84.36% Impervious   Runoff Depth>4.71"Subcatchment EX2: Ex. SE Area to POI-2
   Flow Length=165'   Tc=1.8 min   CN=95   Runoff=2.05 cfs  0.102 af

Runoff Area=7,763 sf   75.82% Impervious   Runoff Depth>4.60"Subcatchment EX3: Ex. NW Area to POI-3 
   Flow Length=139'   Tc=1.9 min   CN=94   Runoff=1.38 cfs  0.068 af

Runoff Area=7,934 sf   76.53% Impervious   Runoff Depth>4.60"Subcatchment EX4: Ex. SW Area to POI-4 
   Flow Length=114'   Slope=0.0151 '/'   Tc=1.5 min   CN=94   Runoff=1.45 cfs  0.070 af

Runoff Area=9,498 sf   58.25% Impervious   Runoff Depth>4.06"Subcatchment P-DA1: Prop. NE Area to 
   Tc=1.4 min   CN=89   Runoff=1.63 cfs  0.074 af

Runoff Area=12,329 sf   54.53% Impervious   Runoff Depth>3.85"Subcatchment P-DA2: Prop. SE Area to 
   Tc=1.8 min   CN=87   Runoff=1.98 cfs  0.091 af

Runoff Area=8,617 sf   47.30% Impervious   Runoff Depth>3.75"Subcatchment P-DA3: Prop. NW Area to 
   Tc=1.9 min   CN=86   Runoff=1.35 cfs  0.062 af

Runoff Area=7,300 sf   50.74% Impervious   Runoff Depth>3.85"Subcatchment P-DA4: Prop. SW Area to 
   Tc=1.5 min   CN=87   Runoff=1.20 cfs  0.054 af

Total Runoff Area = 1.733 ac   Runoff Volume = 0.615 af   Average Runoff Depth = 4.26"
33.79% Pervious = 0.586 ac     66.21% Impervious = 1.147 ac
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Summary for Subcatchment EX1: Ex. NE Area to POI-1

Runoff = 1.98 cfs @ 11.92 hrs,  Volume= 0.095 af,  Depth> 4.60"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YR Rainfall=5.30"

Area (sf) CN Description
2,293 80 >75% Grass cover, Good, HSG D

* 8,440 98 Asphalt & Roof, HSG D
10,733 94 Weighted Average
2,293 21.36% Pervious Area
8,440 78.64% Impervious Area

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

1.4 112 0.0160 1.33 Sheet Flow, Parking Lot
Smooth surfaces   n= 0.011   P2= 3.40"

Subcatchment EX1: Ex. NE Area to POI-1

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
10 YR Rainfall=5.30"

Runoff Area=10,733 sf
Runoff Volume=0.095 af

Runoff Depth>4.60"
Flow Length=112'

Slope=0.0160 '/'
Tc=1.4 min

CN=94

1.98 cfs
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Summary for Subcatchment EX2: Ex. SE Area to POI-2

Runoff = 2.05 cfs @ 11.93 hrs,  Volume= 0.102 af,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YR Rainfall=5.30"

Area (sf) CN Description
1,770 80 >75% Grass cover, Good, HSG D

* 9,544 98 Aspahlt & Roof, HSG D
11,314 95 Weighted Average
1,770 15.64% Pervious Area
9,544 84.36% Impervious Area

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

1.2 89 0.0146 1.22 Sheet Flow, Parking Lot
Smooth surfaces   n= 0.011   P2= 3.40"

0.6 76 0.0107 2.10 Shallow Concentrated Flow, Curb Line
Paved   Kv= 20.3 fps

1.8 165 Total

Subcatchment EX2: Ex. SE Area to POI-2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YR Rainfall=5.30"

Runoff Area=11,314 sf
Runoff Volume=0.102 af

Runoff Depth>4.71"
Flow Length=165'

Tc=1.8 min
CN=95

2.05 cfs
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Summary for Subcatchment EX3: Ex. NW Area to POI-3 (Rt.50)

Runoff = 1.38 cfs @ 11.93 hrs,  Volume= 0.068 af,  Depth> 4.60"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YR Rainfall=5.30"

Area (sf) CN Description
5,886 98 Paved parking, HSG D
1,877 80 >75% Grass cover, Good, HSG D
7,763 94 Weighted Average
1,877 24.18% Pervious Area
5,886 75.82% Impervious Area

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

1.7 116 0.0108 1.14 Sheet Flow, Parking Lot
Smooth surfaces   n= 0.011   P2= 3.40"

0.2 23 0.0098 2.01 Shallow Concentrated Flow, Curb Line
Paved   Kv= 20.3 fps

1.9 139 Total

Subcatchment EX3: Ex. NW Area to POI-3 (Rt.50)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YR Rainfall=5.30"
Runoff Area=7,763 sf

Runoff Volume=0.068 af
Runoff Depth>4.60"

Flow Length=139'
Tc=1.9 min

CN=94

1.38 cfs
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Summary for Subcatchment EX4: Ex. SW Area to POI-4 (Rt.50)

Runoff = 1.45 cfs @ 11.92 hrs,  Volume= 0.070 af,  Depth> 4.60"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YR Rainfall=5.30"

Area (sf) CN Description
6,072 98 Paved parking, HSG D
1,862 80 >75% Grass cover, Good, HSG D
7,934 94 Weighted Average
1,862 23.47% Pervious Area
6,072 76.53% Impervious Area

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

1.5 114 0.0151 1.30 Sheet Flow, Parking Lot
Smooth surfaces   n= 0.011   P2= 3.40"

Subcatchment EX4: Ex. SW Area to POI-4 (Rt.50)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YR Rainfall=5.30"
Runoff Area=7,934 sf

Runoff Volume=0.070 af
Runoff Depth>4.60"

Flow Length=114'
Slope=0.0151 '/'

Tc=1.5 min
CN=94

1.45 cfs
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Summary for Subcatchment P-DA1: Prop. NE Area to POI-1

Runoff = 1.63 cfs @ 11.92 hrs,  Volume= 0.074 af,  Depth> 4.06"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YR Rainfall=5.30"

Area (sf) CN Description
2,151 80 >75% Grass cover, Good, HSG D
5,533 98 Paved parking, HSG D

* 1,814 70 Perm. Pavers
9,498 89 Weighted Average
3,965 41.75% Pervious Area
5,533 58.25% Impervious Area

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

1.4 Direct Entry, Matches Ex TC

Subcatchment P-DA1: Prop. NE Area to POI-1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YR Rainfall=5.30"
Runoff Area=9,498 sf

Runoff Volume=0.074 af
Runoff Depth>4.06"

Tc=1.4 min
CN=89

1.63 cfs
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Summary for Subcatchment P-DA2: Prop. SE Area to POI-2

Runoff = 1.98 cfs @ 11.93 hrs,  Volume= 0.091 af,  Depth> 3.85"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YR Rainfall=5.30"

Area (sf) CN Description
1,892 80 >75% Grass cover, Good, HSG D

* 6,723 98 Paved parking, HSG D
* 3,714 70 Perm. Pavers

12,329 87 Weighted Average
5,606 45.47% Pervious Area
6,723 54.53% Impervious Area

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

1.8 Direct Entry, Matches Ex TC

Subcatchment P-DA2: Prop. SE Area to POI-2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YR Rainfall=5.30"

Runoff Area=12,329 sf
Runoff Volume=0.091 af

Runoff Depth>3.85"
Tc=1.8 min

CN=87

1.98 cfs
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Summary for Subcatchment P-DA3: Prop. NW Area to POI-3 (Rt.50)

Runoff = 1.35 cfs @ 11.93 hrs,  Volume= 0.062 af,  Depth> 3.75"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YR Rainfall=5.30"

Area (sf) CN Description
1,976 80 >75% Grass cover, Good, HSG D
4,076 98 Paved parking, HSG D

* 2,565 70 Perm. Pavers
8,617 86 Weighted Average
4,541 52.70% Pervious Area
4,076 47.30% Impervious Area

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

1.9 Direct Entry, Matches Ex TC

Subcatchment P-DA3: Prop. NW Area to POI-3 (Rt.50)

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
10 YR Rainfall=5.30"
Runoff Area=8,617 sf

Runoff Volume=0.062 af
Runoff Depth>3.75"

Tc=1.9 min
CN=86

1.35 cfs
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Summary for Subcatchment P-DA4: Prop. SW Area to POI-4 (Rt.50)

Runoff = 1.20 cfs @ 11.92 hrs,  Volume= 0.054 af,  Depth> 3.85"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YR Rainfall=5.30"

Area (sf) CN Description
2,101 80 >75% Grass cover, Good, HSG D
3,704 98 Paved parking, HSG D

* 1,495 70 Perm. Pavers
7,300 87 Weighted Average
3,596 49.26% Pervious Area
3,704 50.74% Impervious Area

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

1.5 Direct Entry, Matches Ex TC

Subcatchment P-DA4: Prop. SW Area to POI-4 (Rt.50)

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
10 YR Rainfall=5.30"
Runoff Area=7,300 sf

Runoff Volume=0.054 af
Runoff Depth>3.85"

Tc=1.5 min
CN=87

1.20 cfs
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN

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

Runoff Area=10,733 sf   78.64% Impervious   Runoff Depth>6.88"Subcatchment EX1: Ex. NE Area to POI-1
   Flow Length=112'   Slope=0.0160 '/'   Tc=1.4 min   CN=94   Runoff=2.88 cfs  0.141 af

Runoff Area=11,314 sf   84.36% Impervious   Runoff Depth>7.00"Subcatchment EX2: Ex. SE Area to POI-2
   Flow Length=165'   Tc=1.8 min   CN=95   Runoff=2.97 cfs  0.152 af

Runoff Area=7,763 sf   75.82% Impervious   Runoff Depth>6.88"Subcatchment EX3: Ex. NW Area to POI-3 
   Flow Length=139'   Tc=1.9 min   CN=94   Runoff=2.02 cfs  0.102 af

Runoff Area=7,934 sf   76.53% Impervious   Runoff Depth>6.88"Subcatchment EX4: Ex. SW Area to POI-4 
   Flow Length=114'   Slope=0.0151 '/'   Tc=1.5 min   CN=94   Runoff=2.12 cfs  0.104 af

Runoff Area=9,498 sf   58.25% Impervious   Runoff Depth>6.29"Subcatchment P-DA1: Prop. NE Area to 
   Tc=1.4 min   CN=89   Runoff=2.45 cfs  0.114 af

Runoff Area=12,329 sf   54.53% Impervious   Runoff Depth>6.06"Subcatchment P-DA2: Prop. SE Area to 
   Tc=1.8 min   CN=87   Runoff=3.02 cfs  0.143 af

Runoff Area=8,617 sf   47.30% Impervious   Runoff Depth>5.94"Subcatchment P-DA3: Prop. NW Area to 
   Tc=1.9 min   CN=86   Runoff=2.07 cfs  0.098 af

Runoff Area=7,300 sf   50.74% Impervious   Runoff Depth>6.06"Subcatchment P-DA4: Prop. SW Area to 
   Tc=1.5 min   CN=87   Runoff=1.83 cfs  0.085 af

Total Runoff Area = 1.733 ac   Runoff Volume = 0.939 af   Average Runoff Depth = 6.50"
33.79% Pervious = 0.586 ac     66.21% Impervious = 1.147 ac
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Summary for Subcatchment EX1: Ex. NE Area to POI-1

Runoff = 2.88 cfs @ 11.92 hrs,  Volume= 0.141 af,  Depth> 6.88"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YR Rainfall=7.60"

Area (sf) CN Description
2,293 80 >75% Grass cover, Good, HSG D

* 8,440 98 Asphalt & Roof, HSG D
10,733 94 Weighted Average
2,293 21.36% Pervious Area
8,440 78.64% Impervious Area

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

1.4 112 0.0160 1.33 Sheet Flow, Parking Lot
Smooth surfaces   n= 0.011   P2= 3.40"

Subcatchment EX1: Ex. NE Area to POI-1

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
100 YR Rainfall=7.60"

Runoff Area=10,733 sf
Runoff Volume=0.141 af

Runoff Depth>6.88"
Flow Length=112'

Slope=0.0160 '/'
Tc=1.4 min

CN=94

2.88 cfs
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Summary for Subcatchment EX2: Ex. SE Area to POI-2

Runoff = 2.97 cfs @ 11.93 hrs,  Volume= 0.152 af,  Depth> 7.00"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YR Rainfall=7.60"

Area (sf) CN Description
1,770 80 >75% Grass cover, Good, HSG D

* 9,544 98 Aspahlt & Roof, HSG D
11,314 95 Weighted Average
1,770 15.64% Pervious Area
9,544 84.36% Impervious Area

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

1.2 89 0.0146 1.22 Sheet Flow, Parking Lot
Smooth surfaces   n= 0.011   P2= 3.40"

0.6 76 0.0107 2.10 Shallow Concentrated Flow, Curb Line
Paved   Kv= 20.3 fps

1.8 165 Total

Subcatchment EX2: Ex. SE Area to POI-2

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
100 YR Rainfall=7.60"

Runoff Area=11,314 sf
Runoff Volume=0.152 af

Runoff Depth>7.00"
Flow Length=165'

Tc=1.8 min
CN=95

2.97 cfs
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Summary for Subcatchment EX3: Ex. NW Area to POI-3 (Rt.50)

Runoff = 2.02 cfs @ 11.93 hrs,  Volume= 0.102 af,  Depth> 6.88"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YR Rainfall=7.60"

Area (sf) CN Description
5,886 98 Paved parking, HSG D
1,877 80 >75% Grass cover, Good, HSG D
7,763 94 Weighted Average
1,877 24.18% Pervious Area
5,886 75.82% Impervious Area

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

1.7 116 0.0108 1.14 Sheet Flow, Parking Lot
Smooth surfaces   n= 0.011   P2= 3.40"

0.2 23 0.0098 2.01 Shallow Concentrated Flow, Curb Line
Paved   Kv= 20.3 fps

1.9 139 Total

Subcatchment EX3: Ex. NW Area to POI-3 (Rt.50)

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
100 YR Rainfall=7.60"
Runoff Area=7,763 sf

Runoff Volume=0.102 af
Runoff Depth>6.88"

Flow Length=139'
Tc=1.9 min

CN=94

2.02 cfs
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Summary for Subcatchment EX4: Ex. SW Area to POI-4 (Rt.50)

Runoff = 2.12 cfs @ 11.92 hrs,  Volume= 0.104 af,  Depth> 6.88"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YR Rainfall=7.60"

Area (sf) CN Description
6,072 98 Paved parking, HSG D
1,862 80 >75% Grass cover, Good, HSG D
7,934 94 Weighted Average
1,862 23.47% Pervious Area
6,072 76.53% Impervious Area

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

1.5 114 0.0151 1.30 Sheet Flow, Parking Lot
Smooth surfaces   n= 0.011   P2= 3.40"

Subcatchment EX4: Ex. SW Area to POI-4 (Rt.50)

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
100 YR Rainfall=7.60"
Runoff Area=7,934 sf

Runoff Volume=0.104 af
Runoff Depth>6.88"

Flow Length=114'
Slope=0.0151 '/'

Tc=1.5 min
CN=94

2.12 cfs
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Summary for Subcatchment P-DA1: Prop. NE Area to POI-1

Runoff = 2.45 cfs @ 11.92 hrs,  Volume= 0.114 af,  Depth> 6.29"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YR Rainfall=7.60"

Area (sf) CN Description
2,151 80 >75% Grass cover, Good, HSG D
5,533 98 Paved parking, HSG D

* 1,814 70 Perm. Pavers
9,498 89 Weighted Average
3,965 41.75% Pervious Area
5,533 58.25% Impervious Area

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

1.4 Direct Entry, Matches Ex TC

Subcatchment P-DA1: Prop. NE Area to POI-1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YR Rainfall=7.60"
Runoff Area=9,498 sf

Runoff Volume=0.114 af
Runoff Depth>6.29"

Tc=1.4 min
CN=89

2.45 cfs
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Summary for Subcatchment P-DA2: Prop. SE Area to POI-2

Runoff = 3.02 cfs @ 11.93 hrs,  Volume= 0.143 af,  Depth> 6.06"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YR Rainfall=7.60"

Area (sf) CN Description
1,892 80 >75% Grass cover, Good, HSG D

* 6,723 98 Paved parking, HSG D
* 3,714 70 Perm. Pavers

12,329 87 Weighted Average
5,606 45.47% Pervious Area
6,723 54.53% Impervious Area

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

1.8 Direct Entry, Matches Ex TC

Subcatchment P-DA2: Prop. SE Area to POI-2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YR Rainfall=7.60"

Runoff Area=12,329 sf
Runoff Volume=0.143 af

Runoff Depth>6.06"
Tc=1.8 min

CN=87

3.02 cfs
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Summary for Subcatchment P-DA3: Prop. NW Area to POI-3 (Rt.50)

Runoff = 2.07 cfs @ 11.93 hrs,  Volume= 0.098 af,  Depth> 5.94"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YR Rainfall=7.60"

Area (sf) CN Description
1,976 80 >75% Grass cover, Good, HSG D
4,076 98 Paved parking, HSG D

* 2,565 70 Perm. Pavers
8,617 86 Weighted Average
4,541 52.70% Pervious Area
4,076 47.30% Impervious Area

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

1.9 Direct Entry, Matches Ex TC

Subcatchment P-DA3: Prop. NW Area to POI-3 (Rt.50)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YR Rainfall=7.60"
Runoff Area=8,617 sf

Runoff Volume=0.098 af
Runoff Depth>5.94"

Tc=1.9 min
CN=86

2.07 cfs
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Summary for Subcatchment P-DA4: Prop. SW Area to POI-4 (Rt.50)

Runoff = 1.83 cfs @ 11.92 hrs,  Volume= 0.085 af,  Depth> 6.06"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YR Rainfall=7.60"

Area (sf) CN Description
2,101 80 >75% Grass cover, Good, HSG D
3,704 98 Paved parking, HSG D

* 1,495 70 Perm. Pavers
7,300 87 Weighted Average
3,596 49.26% Pervious Area
3,704 50.74% Impervious Area

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

1.5 Direct Entry, Matches Ex TC

Subcatchment P-DA4: Prop. SW Area to POI-4 (Rt.50)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YR Rainfall=7.60"
Runoff Area=7,300 sf

Runoff Volume=0.085 af
Runoff Depth>6.06"

Tc=1.5 min
CN=87

1.83 cfs
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ESD SITE TARGET  

EARTHEN DISTURBANCE (LOD) = 37,723 SF;  ASSUMED AS ENTIRE PARCEL 0.866 ACRES  

EXISTING IMPERVIOUS 29,926 SF (79.33%); PROJECT QUALIFIES FOR REDEVELOPMENT 
(I E X I S T I N G  >40%) 

ONSITE SOILS ARE MAPPED AS “URBAN” –  ASSUME COMPACTED SOILS FUNCTION AS 
HYDROLOGIC GROUP “D”  

TREAT, TO A P E  OF 1.0”,  OR REMOVE 50% OF EXISTING IMPERVIOUS SURFACE:  

HALF EXISTING COVERAGE =  29,926 SF X ½ = 14,962 SF TO BE TREATED  OR REMOVED  

PROPOSED DEVELOPMENT = 20,023 SF; 9,903 SF REMOVED  

REMAINING IMPERVIOUS TO BE TREATED = 5,059 SF  

R V  = 0.95, P E  = 1.0”  

ESD V  ( H A L F  E X I S T I N G )   =  
(𝑃𝑒)(𝑅𝑣)(𝐴)

12
  =  

(1.0)(0.95)(5,059)

12
  = 401 CF 

PERMEABLE PAVERS (A-2) 

PER MDE ENVIRONMENTAL SITE DESIGN (ESD) PROCESS & COMPUTATIONS TABLE 1  

12” GRAVEL SUBBASE YIELDS 0.16 ESD V  PER FT 2  

9597 SF X 0.16 CF/SF = 1,536 CF 
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APPENDIX C 
DRAINAGE AREA MAPS  
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