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ALTERATION OF TERRAIN PERMIT APPLICATION & CHECKLIST 

 



 

  
    

 
    

 

 

 
 

   
   

  

 

   

    

    

  

       

     

     

    

  

       

        
   

     

    

  

       

     

    

    

  

       

    

    

    

  

       

 
 
 

 
 
 

 
 
 

  

  

  

  

NHDES-W-01-003 

ALTERATION OF TERRAIN 
PERMIT APPLICATION 

Water Division / Land Resources Management 
Check the status of your application 

RSA / Rule: RSA 485-A:17, Env-Wq 1500 

Administrative Administrative Administrative 

File Number: 

Check No. 
Use Use Use 
Only Only Only Amount: 

Initials: 

1. APPLICANT INFORMATION (INTENDED PERMIT HOLDER)

Applicant Name: Contact Name: 

Email: Daytime Telephone: 

Mailing Address: 

Town/City: State: ZIP Code: 

2. APPLICANT’S AGENT INFORMATION If none, check here:

Agent’s Name: Contact Name: 

Email: Daytime Telephone: 

Address: 

Town/City: State: ZIP Code: 

3. PROPERTY OWNER INFORMATION (IF DIFFERENT FROM APPLICANT) Check here if more than one property owner, and
attach additional sheets as necessary:

Owner’s Name: Contact Name: 

Email: Daytime Telephone: 

Mailing Address: 

Town/City: State: ZIP Code: 

4. PROPERTY OWNER’S AGENT INFORMATION If none, check here:

Business Name: Contact Name: 

Email: Daytime Telephone: 

Address: 

Town/City: State: ZIP Code: 

5. CONSULTANT INFORMATION If none, check here: 

Engineering Firm: Contact Name: 

Email: Daytime Telephone: 

Address: 

Town/City: State: ZIP Code: 

lrm@des.nh.gov or (603) 271-2147 
PO Box 95, Concord, NH 03303-0095 

des.nh.gov 
2023-09 Page 1 of 10 

mailto:lrm@des.nh.gov
tel:6032712147
http://www.des.nh.gov/
http://www4.des.state.nh.us/DESOnestop/BasicSearch.aspx


 

  
    

 
    

            
      

 

 

 

  

    
   

 

      
  

        
  

      
  

 
      
     

    
      

       
   

     
      

          
      

       
   

  

      
    

       
    

   

NHDES-W-01-003 

6. PROJECT TYPE 

Excavation Only Residential Commercial Golf Course School Municipal 
Agricultural Land Conversion Other: 

7. PROJECT LOCATION INFORMATION 

Project Name: 

Street/Road Address: 

Town/City: County: 

Tax Map: Block: Lot Number: Unit: 
Post-development, will the proposed project withdraw from or directly discharge to any of the following? If yes, identify 
the purpose. 

1. Stream or Wetland Yes Withdrawal Discharge 
Purpose: No 

2. Artificial pond created by impounding a stream or wetland Yes Withdrawal Discharge 
Purpose: No 

3. Unlined pond dug into the water table Yes Withdrawal Discharge 
Purpose: No 

Post-development, will the proposed project discharge to: 
• Within one-quarter mile of a surface water impaired for phosphorus and/or nitrogen? No Yes 
• Within one-quarter mile of a Class A surface water or within the watershed area of an Outstanding Resource Water? 

No Yes 
• Within one-quarter mile of a lake or pond not covered previously? No Yes 
Is the project a High Load area? Yes No 

If yes, specify the type of high load land use or activity: 

Is the project within a Water Supply Intake Protection Area (WSIPA)? Yes No 
Is the project within a Groundwater Protection Area (GPA)? Yes No 

Will the well setbacks identified in Env-Wq 1508.02 be met? Yes No 
For more details on the restrictions in these areas, read Chapter 3.1 in Volume 2 of the NH Stormwater Manual. 
Is any part of the property within the 100-year floodplain? Yes No 

If yes: Cut volume: cubic feet within the 100-year floodplain. 
Fill volume: cubic feet within the 100-year floodplain. 

Project is within ¼ mile of a designated river Name of River: 
Project is not within ¼ mile of a designated river. 

Project is within a Coastal/Great Bay Region community. 
Project is not within a Coastal/Great Bay Region community. 

8. BRIEF PROJECT DESCRIPTION (PLEASE DO NOT REPLY “SEE ATTACHED”) 

2023-09 Page 2 of 10 

lrm@des.nh.gov or (603) 271-2147 
PO Box 95, Concord, NH 03303-0095 

des.nh.gov 
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NHDES-W-01-003 

9. IF APPLICABLE, DESCRIBE ANY WORK STARTED PRIOR TO RECEIVING PERMIT. 

10. ADDITIONAL REQUIRED INFORMATION 

A. Date a copy of the application was sent to the municipality, as required by Env-Wq 1503.05(e) (Env-Wq 1503.05(c)(6), 
requires proof that a completed application form, checklist, plans and specifications, and all other supporting materials 
have been sent or delivered to the governing body of each municipality in which the project is proposed): 

(Attach proof of delivery) 

B. Date a copy of the application was sent to the local river advisory committee, if required by Env-Wq 1503.05(e) (Env-Wq 
1503.05(c)(6), requires proof that a completed application form, checklist, plans and specifications, and all other 
supporting materials have been sent or delivered to the Local River Advisory Committee, if the project is within ¼ mile 
of a designated river): 

(Attach proof of delivery) 

C. Type of plan required: Land Conversion Detailed Development Excavation, Grading and Reclamation 
Steep Slope 

D. Additional plans required: Stormwater Drainage and Hydrologic Soil Groups Source Control 

Chloride Management 

E. Total area of disturbance, in square feet 

F. Additional impervious cover as a result of the project, in square feet (use “-”to indicate a net reduction in impervious 
coverage). 
Total final impervious cover, in square feet 

G. Total undisturbed cover, in square feet 

H. Number of lots proposed: 

I. Total length of roadway, in linear feet: 

J. Name(s) of receiving water(s): 

K. Identify all other NHDES permits required for the project. For each, indicate whether an application has been filed and is 
pending. If the required approval has been issued, provide the permit number, registration date, or approval letter 
number, as applicable. 

Type of Approval Application Filed? Pending? If Issued 

1. Water Supply Approval Yes No N/A Permit number: 

2. Wetlands Permit Yes No N/A Permit number: 
3. Shoreland Permit Yes No N/A Registration date: 
4. UIC Registration Yes No N/A Approval letter date: 
5. Large/Small Community Well Approval Yes No N/A Permit number: 
6. Large Groundwater Withdrawal Permit Yes No N/A Permit number: 

7. Other: Yes No 
L. List all species identified by the Natural Heritage Bureau as threatened or endangered or of concern: 

lrm@des.nh.gov or (603) 271-2147 
PO Box 95, Concord, NH 03303-0095 

des.nh.gov 
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NHDES-W-01-003 

M. Using the NHDES OneStop Data Mapper with the Surface Water Impairment layer turned on, list the impairments 
identified for each receiving water. If no pollutants are listed, enter “N/A.” 

N. Did the applicant or applicant’s agent have a pre-application meeting with Alteration of Terrain Bureau staff? 
Yes No If yes, name of staff member: 

O. Will blasting of bedrock be required? Yes No If yes, estimated quantity of blast rock in cubic yards: 
If yes, standard blasting Best Management Practices notes must be placed on the plans. 

NOTE: If greater than 5,000 cubic yards of blast rock will be generated, a groundwater monitoring program must be 
developed and submitted to NHDES. Contact Alteration of Terrain Bureau staff for additional detail. 

lrm@des.nh.gov or (603) 271-2147 
PO Box 95, Concord, NH 03303-0095 

des.nh.gov 
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https://www.des.nh.gov/sites/g/files/ehbemt341/files/documents/2020-01/wd-19-05.pdf


 

  
    

 
    

       

 
   
        
       
     

 

     
     
   
      
      
       
      
         

 
     
    
  
          

 
     
    
    

     
 

   
      

  
      
  

  
        
        
           

 

  
   

   
       

      
 

NHDES-W-01-003 

11. CHECK ALL APPLICATION ATTACHMENTS THAT APPLY (SUBMIT WITH APPLICATION IN THE ORDER LISTED BELOW) 

LOOSE: 
Signed application form, with attached proof(s) of delivery. 
Check for the application fee, calculated using the fee schedule available on the NHDES Land Development page. 
Color copy of a USGS map with the property boundaries outlined (1” = 2,000’ scale). 
If the applicant is not the property owner, proof that the applicant will have a legal right to undertake the project on 
the property if a permit is issued to the applicant. 

BOUND, IN A REPORT, IN THE FOLLOWING ORDER: 
Copy of the signed application form and application checklist. 
Copy of the check. 
Copy of the USGS map with the property boundaries outlined (1” = 2,000’ scale). 
Narrative of the project with a summary table of the peak discharge rate for the off-site discharge points. 
Printout of NHDES OneStop Mapper with “Surface Water Impairments” layer turned on. 
Printout of NHDES OneStop Mapper with Alteration of Terrain screening layers turned on. 
Printout of Natural Heritage Bureau DataCheck Tool letter and any relevant correspondence with New Hampshire 
Fish and Game. 
USDA Web Soil Survey Map with project’s watershed outlined. 
Aerial photograph (1” = 2,000’ scale with the site boundaries outlined). 
Photographs representative of the site. 
Groundwater recharge volume calculations (include one Best Management Practices worksheet per permit 

application). 
Drainage analysis, stamped by a professional engineer (see “Application Checklist” at the end of this document). 
Riprap apron or other energy dissipation or stability calculations. 
Site Specific Soil Survey report, stamped and with a certification note prepared by the soil scientist that the survey 
was done in accordance with the Site Specific Soil Mapping standards of the Society of Soil Scientists of Northern 
New England. 
Infiltration Feasibility Report (example online) [Env-Wq 1503.08(f)(3)]. 
Registration and Notification Form for Stormwater Infiltration to Groundwater (UIC Registration-for underground 

systems only, including drywells and trenches). 
Inspection and maintenance manual with, if applicable, long term maintenance agreements [Env-Wq 1503.08(g)]. 
Source control plan. 

PLANS: 
One set of design plans on 34 - 36” by 22 - 24” white paper (see Application Checklist for details). 
Pre- and post-development color-coded soil plans on 11” x 17” (see Application Checklist for details). 
Pre- and post-construction drainage area plans on 34 - 36” by 22 - 24” white paper (see Application Checklist for 

details). 

100-YEAR FLOODPLAIN REPORT: 
All information required in Env-Wq 1503.09, submitted as a separate report. 

ADDITIONAL INFORMATION RE: NUTRIENTS, CLIMATE 
See Application Checklist (Attachment A) for details. 

REVIEW APPLICATION FOR COMPLETENESS. CONFIRM INFORMATION LISTED ON THE APPLICATION IS INCLUDED 
WITH SUBMITTAL. 

lrm@des.nh.gov or (603) 271-2147 
PO Box 95, Concord, NH 03303-0095 

des.nh.gov 
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NHDES-W-01-003 

ALTERATION OF TERRAIN PERMIT ATTACHMENT A: 
APPLICATION CHECKLIST 

Check each box to indicate the item has been provided, or indicate why it does not apply. 

DESIGN PLANS 

Plans printed on 34 - 36” by 22 - 24” white paper. 

Professional Engineer stamp. 

Wetland delineation. 

Temporary erosion control measures. 

Treatment for all stormwater runoff from impervious surfaces such as roadways (including gravel roadways), parking 
areas, and nonresidential roof runoff. Guidance on treatment BMPs can be found in Volume 2, Chapter 4 of the New 
Hampshire Stormwater Management Manual. 

Pre-existing 2-foot contours. 

Proposed 2-foot contours. 

Drainage easements protecting the drainage/treatment structures. 

Compliance with state statute governing fill and dredge in wetlands, RSA 482- A. Note that artificial detention in 
wetlands is prohibited. 

Compliance with the New Hampshire Shoreland Protection Act, RSA 483-B. 

Benching – needed if you have more than 20 feet change in elevation on a 2:1 slope, 30 feet change in elevation on a 
3:1 slope, 40 feet change in elevation on a 4:1 slope. 

Check to see if any proposed ponds require state dam permits. 

DETAILS 

Typical roadway cross-section. 

Detention basin with inverts noted on the outlet structure. 

Stone berm level spreader. 

Outlet protection – riprap aprons. 

A general installation detail for an erosion control blanket. 

Silt fences or mulch berm. 

Storm drain inlet protection. Note that since hay bales must be embedded 4 inches into the ground, they are not to be 
used on hard surfaces such as pavement. 

Hay bale barriers. 

Stone check dams. 

Gravel construction exit. 

Temporary sediment trap. 

The treatment BMPs proposed. 

Any innovative BMPs proposed. 

lrm@des.nh.gov or (603) 271-2147 
PO Box 95, Concord, NH 03303-0095 

des.nh.gov 
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NHDES-W-01-003 

CONSTRUCTION SEQUENCE / EROSION CONTROL 

Note that the project must be managed to meet the requirements and intent of RSA 430:53 and Agr 3800 relative to 
invasive species. 

Note that perimeter controls shall be installed prior to earth moving operations. 

Note that temporary water diversion (swales, basins, etc.) must be used as necessary until areas are stabilized. 

Note that ponds and swales shall be installed early on in the construction sequence (before rough grading the site). 

Note that all ditches and swales shall be stabilized prior to directing runoff to them. 

Note that all roadways and parking lots shall be stabilized within 72 hours of achieving finished grade. 

Note that all cut and fill slopes shall be seeded or loamed within 72 hours of achieving finished grade 

Note that all erosion controls shall be inspected weekly AND after every half-inch of rainfall. 

Note the limits on the open area allowed, see Env-Wq 1505.02 for detailed information. 

Example note: The smallest practical area shall be disturbed during construction, but in no case shall exceed 5 acres at 
any one time before disturbed areas are stabilized. 

Note the definition of the word “stable.” 

Example note: An area shall be considered stable if one of the following has occurred: 

 Base course gravels have been installed in areas to be paved. 

 A minimum of 85 percent vegetated growth has been established. 

 A minimum of 3 inches of non-erosive material such stone or riprap has been installed. 

 Or, erosion control blankets have been properly installed. 

Note the limit of time an area may be exposed. 

Example note: All areas shall be stabilized within 45 days of initial disturbance. 

Provide temporary and permanent seeding specifications. Note that although reed canary grass is listed in the Green 
Book; it is a problematic species according to the Wetlands Bureau and therefore should not be specified. 

Provide winter construction notes that meet or exceed our standards. 
Standard Winter Notes: 

 All proposed vegetated areas that do not exhibit a minimum of 85 percent vegetative growth by October 15, or 
which are disturbed after October 15, shall be stabilized by seeding and installing erosion control blankets on 
slopes greater than 3:1, and seeding and placing 3 to 4 tons of mulch per acre, secured with anchored netting, 
elsewhere. The installation of erosion control blankets or mulch and netting shall not occur over accumulated 
snow or on frozen ground and shall be completed in advance of thaw or spring melt events. 

 All ditches or swales which do not exhibit a minimum of 85 percent vegetative growth by October 15, or which are 
disturbed after October 15, shall be stabilized temporarily with stone or erosion control blankets appropriate for 
the design flow conditions. 

 After October 15, incomplete road or parking surfaces where work has stopped for the winter season shall be 
protected with a minimum of 3 inches of crushed gravel per NHDOT item 304.3. 

Note at the end of the construction sequence that “Lot disturbance, other than that shown on the approved plans, 
shall not commence until after the roadway has the base course to design elevation and the associated drainage is 
complete and stable.” – This note is applicable to single/duplex family subdivisions, when lot development is not part of 
the permit. 

lrm@des.nh.gov or (603) 271-2147 
PO Box 95, Concord, NH 03303-0095 

des.nh.gov 
2023-09 Page 8 of 10 

mailto:lrm@des.nh.gov
tel:6032712147
http://www.des.nh.gov/
https://www.agriculture.nh.gov/publications-forms/documents/prohibited-invasive-species.pdf


 

  
    

 
    

 

         
 

   

     
  

  

   

   

    

   

  

  

   

   

    

     

   

   

      

    

    
 

      
  

   

       
 

    

    

       
 

    

       

  

   

  

  

NHDES-W-01-003 

DRAINAGE ANALYSES 

Please provide double-side 8 ½” × 11” sheets where possible but, do not reduce the text such that more than one page fits 
on one side. 

Professional Engineer stamp. 

Rainfall amount obtained from the Northeast Regional Climate Center. Include extreme precipitation table as obtained 
from this source. 

Drainage analyses, in the following order: 

 Pre-development analysis: Drainage diagram. 

 Pre-development analysis: Area Listing and Soil Listing. 

 Pre-development analysis: Node listing 1-year (if applicable), 2-year, 10-year and 50-year. 

 Pre-development analysis: Full summary of the 10-year storm. 

 Post-development analysis: Drainage diagram. 

 Post-development analysis: Area Listing and Soil Listing. 

 Post-development analysis: Node listing for the 2-year, 10-year and 50-year. 

 Post-development analysis: Full summary of the 10-year storm. 

Review the Area Listing and Soil Listing reports 

 Hydrologic Soil Groups (HSG) match the HSGs on the soil maps provided. 

 There is the same or less HSG A soil area after development (check for each HSG). 

 There is the same or less “woods” cover in the post-development. 

 Undeveloped land was assumed to be in “good” condition. 

 The amount of impervious cover in the analyses is correct. 

Note: A good check is to subtract the total impervious area used in the pre-analysis from the total impervious area used 
in the post-analysis. For residential projects without demolition occurring, a good check is to take this change in 
impervious area, subtract out the roadway and divide the remaining by the number of houses or units proposed. Do 
these numbers make sense? 

Check the storage input used to model the ponds. 

Check to see if the artificial berms pass the 50-year storm, i.e., make sure the constructed berms on ponds are not 
overtopped. 

Check the outlet structure proposed and make sure it matches that modeled. 

Check to see if the total areas in the pre and post analyses are same. 

Confirm the correct NRCS storm type was modeled (Coos, Carroll and Grafton counties are Type II, all others Type 
III). 

PRE- AND POST-CONSTRUCTION DRAINAGE AREA PLANS 

Plans printed on 34 - 36” by 22 - 24” on white paper. 

Submit these plans separate from the soil plans. 

A north arrow. 

A scale. 

Labeled subcatchments, reaches and ponds. 
lrm@des.nh.gov or (603) 271-2147 

PO Box 95, Concord, NH 03303-0095 
des.nh.gov 
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NHDES-W-01-003 

Tc lines. 

A clear delineation of the subcatchment boundaries. 

Roadway station numbers. 

Culverts and other conveyance structures. 

PRE- AND POST-CONSTRUCTION COLOR-CODED SOIL PLANS 

11” × 17” sheets suitable, as long as it is readable. 

Submit these plans separate from the drainage area plans. 

A north arrow. 

A scale. 

Name of the soil scientist who performed the survey and date the soil survey took place. 

2-foot contours (5-foot contours if application is for a gravel pit) as well as other surveyed features. 

Delineation of the soil boundaries and wetland boundaries. 

Delineation of the subcatchment boundaries. 

Soil series symbols (e.g., 26). 

A key or legend identifying each soil series symbol and its associated soil series name (for example: 26 = Windsor). 

The hydrologic soil group color coding (A = Green, B = yellow, C= orange, D=red, Water=blue, and Impervious = gray). 

Please note that excavation projects (including gravel pits) have similar requirements to those above, with the 
following common exceptions or additions: 

Drainage report is not needed if site does not have off-site flow. 

5-foot contours are allowed rather than 2-foot. 

No Professional Engineer stamp is needed on the plans. 

Add a note to the plans that the applicant must provide NHDES a written update of the project and revised plans 
documenting the project status every five years from the date of the Alteration of Terrain permit. 

Add reclamation notes. 

A description of the subsurface conditions to the planned depth of excavation, including the elevation of the location 
of the Seasonal High Water Table (SHWT), as observed and described by a certified soil scientist, or an individual 
holding a valid permit as a permitted designer as issued by the department’s Subsurface Systems Bureau. 

For more resources, refer to the Natural Resources Conservation Service’s Vegetating New Hampshire Sand and Gravel 
Pits publication. 

lrm@des.nh.gov or (603) 271-2147 
PO Box 95, Concord, NH 03303-0095 

des.nh.gov 
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Concord, NH (0224539.48) 1-1 Woodard & Curran, Inc. 

AoT Permit Application  November 7, 2025 

1. PROJECT NARRATIVE 

1.1 Project Introduction  

This Alteration of Terrain (AoT) permit application is for proposed stormwater management improvements 

at the existing facility for Radius Recycling (Applicant), located at 25 Sandquist St., Concord, NH. The facility 

is regulated under the United States Environmental Protection Agency (EPA) Multi-Sector General Permit 

for Stormwater Discharges Associated with Industrial Activity (MSGP) that became effective on March 1, 

2021. The permit applies in areas of the country where EPA is the NPDES permitting authority, including 

New Hampshire. This project will replace the existing on-site stormwater infrastructure with new proposed 

conveyance, storage, and treatment systems to provide sufficient water quality treatment to consistently 

meet the MSGP benchmarks for target pollutants, which include total suspended solids (TSS), chemical 

oxygen demand (COD), and metals (aluminum, copper, lead, zinc) from runoff.  

 

The Facility is located on a 6.9 acre parcel and includes approximately 5.1 acres of impervious area. The 

Facility is bounded to the north by an automotive salvage yard, to the west by commercial property, to the 

south by a residential neighborhood, and to the east by the Merrimack River. The Facility is used for activities 

related to scrap metal recycling. The Facility consists of an office, a processing building, a turning building, 

warehouse buildings, and covered storage areas. Portions of the property are unpaved, and therefore not 

subject to industrial operations, including the areas between the southern/southeastern edges of the paved 

area and the southern/southeastern property boundaries.  

 

The total area of disturbance will be 1.2 acres, with an increase in impervious area by 2,906 square feet, as 

existing pervious areas on the southern portion of the property will be paved to accommodate the proposed 

stormwater storage and treatment infrastructure, as well as to provide a paved vehicular maintenance access 

pathway. No wetlands will be disturbed for this project; however, as the facility is within 250 feet of the 

shoreland, a shoreland protection permit will be required. The increase in impervious area for the site will 

be outside of the 250-foot shoreland protection buffer.  

 

Pre-development and post-development drainage analyses have been prepared for this project. This report 

has been developed to demonstrate that the proposed stormwater improvements have been designed to 

match the pre-development conditions of the site in compliance with the AoT permit requirements. This 

includes pre-development and post-development drainage analyses and water quality treatment design 

calculations. Design calculations and drainage analyses are supplemented by the site plans which are 

appended in this report, and include typical construction details for erosion and sediment control and 

proposed drainage improvements and infrastructure. 

1.2 Analysis Methods  

In analyzing the impact of the proposed development on downstream waters, peak runoff rates were 

calculated for the 2, 10, and 50-year storm events over a 24-hour period, in accordance with Env-Wq 1504.09 

of the Alteration of Terrain Permit section within the New Hampshire Code of Administrative rules. The 

calculations were performed to demonstrate the post-development runoff rates based on the proposed 

conditions were not in exceedance of the pre-development runoff rates under existing conditions for all 

modeled storm events.  

Runoff depths for each storm event were calculated based upon standards set forth by the United States 

Department of Agriculture Soil Conservation Service (SCS) Technical Release 55, Urban Hydrology for Small 
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Watersheds (TR-55), dated June 1986 and the TR-20 method. The methodology set forth in TR-55 considers 

a multitude of characteristics for watershed areas including soil types, soil permeability, vegetative cover, 

time of concentration, topography, rainfall intensity, ponding areas, etc. The hydrologic model was created 

with HydroCAD version 10.20-2g. The model calculates the hydrologic analysis for each subcatchment of 

the watershed and develops peak flow rates and total runoff volume for each design storm event. 
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2. DRAINAGE ANALYSIS 

2.1 Pre-Development Conditions  

A pre-development conditions hydrologic model was established to determine the total stormwater runoff 

under the existing conditions of the site. The site is a total of 6.9 acres and the majority consists of 

impervious surfaces, with largely concrete pavement, covered buildings and an office. The southern areas 

are largely pervious areas with largely overgrown grass, with a run of vertically stacked conex containers 

that run from near the southwestern edge of the site to the 15’ high metal fence on the eastern edge of the 

site that separates the facility from the bank along the Merrimack River to the east. An approximately 2’ 

retaining wall runs from east to west along the southern portion of the site, and serves as a separation of 

the operational areas of the facility (i.e., metals recycling activity and logistics for vehicles) and the pervious 

area of the facility, where no operational activities are conducted.  

 

Runoff from the paved areas flow to existing catch basins, and runoff areas from grassed areas currently 

discharge to the southwestern portion of the facility off-site. A total of 12 subcatchments were analyzed, 

with 11 subcatchments discharging to Design Point #1, to the City MS4, and one subcatchment for the 

runoff that discharge off-site, Desing Point #2. The runoff from the grassed areas to the south of the paved 

areas are split, due to the existing stacked conex containers that also serve as a retaining wall. Runoff to the 

north of the conex containers runoff to the paved areas and enter the catch basins, and runoff to the south 

of the conext containers discharge off-site. The site consists of an existing 36” HDPE subsurface detention 

system and a diversion structure that also serves as an oil-separator for storage and treatment of the water 

quality volume. An existing drainage area map that provides drainage areas for each subcatchment, time of 

concentrations, and their flow paths is provided under Appendix Q of this report.  

 

Table 1 below provides a pre-development conditions summary of the flow rates for each discharge point 

for the 2, 10, and 50-year storm events. 

TABLE 1: PRE-DEVELOPMENT CONDITIONS PEAK FLOW SUMMARY 

Discharge Point 2-year (cfs) 10-year (cfs) 50-year (cfs) 

DP-1 13.45 19.92 29.94 

DP-2 0.22 0.45 0.81 

Total 13.67 20.37 30.75 

2.2 Post-Development Conditions 

The post-development conditions remain the same as the pre-development conditions for the majority of 

the site, as the areas north of the existing retaining wall will not include any net change of impervious 

surfaces. For the areas south of the existing retaining wall, the conex containers will be removed, the area 

will be regraded, and a collection of above-grade and below-grade stormwater infrastructure will be 

installed, along with a paved maintenance access pathway. The existing retaining wall will be replaced by a 

15’ tall precast barrier wall to serve as a separation between the operational areas of the facility and the 

proposed stormwater infrastructure.  

 

Under the proposed conditions, stormwater runoff will be captured on site through a series of catch basins 

and routed to a diversion structure, where up to 1-inch runoff treatment volume will be pretreated by an 

oil-water separator and diverted to a lift station. The lift station will pump the treatment volume and be 
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conveyed to an aboveground storage tank. The aboveground storage tank will be sized to store 150% of 

the water quality volume. The captured volume in the storage tank will then be pumped to an above-grade 

advanced treatment facility (ATS) where stormwater will be treated to meet permit benchmarks and then 

be discharged to the local MS4 system. The diversion structure upstream of the lift station will allow 

stormwater flows exceeding the water quality event to bypass the storage tank and ATS. The treated 

stormwater from the ATS, as well as any bypassed flows, will then be discharged to the local existing MS4 

infrastructure which discharges to the Merrimack River. A proposed drainage area map that provides 

drainage areas for each subcatchment, time of concentrations, and their flow paths is provided under 

Appendix R of this report. 

 

Table 2 below provides a post-development conditions summary of the flow rates for each discharge point 

for the 2, 10, and 50-year storm events.  

TABLE 2: POST-DEVELOPMENT CONDITIONS PEAK FLOW SUMMARY 

Discharge Point 2-year (cfs) 10-year (cfs) 50-year (cfs) 

DP-1 8.00 14.89 28.79 

DP-2 0.01 0.05 0.12 

Total 8.01 14.94 28.91 

2.3 Pre vs Post-Development Conditions Comparison 

Table 3 provides a comparison of the pre-development and post-development conditions flow rates for the 

2, 10, and 50-year storm events. Based on the net reduction of peak flow rates for each analyzed storm 

events, the site has been designed to not have adverse impacts to downstream conditions and their 

discharge points. The analysis also demonstrates that due to the large amount of water quality volume that 

is captured by the aboveground storage tank (and, treated by the active treatment system), a significant 

reduction in peak flows for the 2-year and 10-year storm events are expected.  

TABLE 3: PRE VS POST DEVELOPMENT FLOW RATE COMPARISON 

Storm Event Pre-

Development 

Total (cfs) 

Post-

Development 

Total (cfs) 

Net Total (cfs) % Change (Pre 

vs. Post) 

2-year 13.67 8.01 -5.66 -41% 

10-year 20.37 14.94 -5.43 -27% 

50-year 30.75 28.91 -1.84 -6% 

 

In summary, the drainage analysis of the existing and proposed conditions indicate that the site will not 

experience an increase in peak runoff flow rate under the proposed conditions compared to the existing 

conditions. A complete HydroCAD report with analysis of each storm event for existing and proposed 

conditions is provided under Appendix J of this report.  



 

Concord, NH (0224539.48)  Woodard & Curran, Inc. 

AoT Permit Application  November 7, 2025 

APPENDIX D: SURFACE WATER IMPAIRMENTS  
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APPENDIX E: ALTERATION OF TERRAIN SCREENING 
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APPENDIX F: NATIONAL HERITAGE BUREAU (NHB) DATACHECK 



  
   New Hampshire Natural Heritage Bureau 

NHB DataCheck Results Letter 

Department of Natural and Cultural Resources  DNCR/NHB 

Division of Forests and Lands  172 Pembroke Rd. 

(603) 271-2214     fax:  271-6488  Concord,  NH   03301 

 

To:  Omar Perez 

 800 Westchester Ave 

 Suite N507 

 Rye Brook, NY  10573 

  

From: NH Natural Heritage Bureau 

Date: 8/6/2024 (valid until 8/6/2025) 

Re: Review by NH Natural Heritage Bureau of request submitted 7/25/2024 

Permits: NHDES - Alteration of Terrain Permit, NHDES - Shoreland Standard Permit 

 

   

NHB ID:  NHB24-2318 Applicant:  Omar Perez 

      

Location:  Concord 

25 Sandquist Street 

Project 

Description: 

  

This is a planned stormwater retrofit project that will consist of 

replacement of the existing stormwater conveyance system with the 

installation of new storm drain piping, an active stormwater treatment 

system and an aboveground storage tank. The limit of disturbance is 

approximately 56,760 square feet and is anticipated to begin 

construction in 2025. 

 

The NH Natural Heritage database has been checked by staff of the NH Natural Heritage Bureau 

and/or the NH Nongame and Endangered Species Program for records of rare species and 

exemplary natural communities near the area mapped below. The species considered include 

those listed as Threatened or Endangered by either the state of New Hampshire or the federal 

government. 

 

It was determined that, although there was a NHB record (e.g., rare wildlife, plant, and/or natural 

community) present in the vicinity, we do not expect that it will be impacted by the proposed 

project. This determination was made based on the project information submitted via the NHB 

Datacheck Tool on 7/25/2024 3:39:04 PM, and cannot be used for any other project. 

 

Based on the information submitted, no further consultation with the NH Fish and Game 

Department pursuant to Fis 1004 is required. 



  
   New Hampshire Natural Heritage Bureau 

NHB DataCheck Results Letter 

Department of Natural and Cultural Resources  DNCR/NHB 

Division of Forests and Lands  172 Pembroke Rd. 

(603) 271-2214     fax:  271-6488  Concord,  NH   03301 

MAP OF PROJECT BOUNDARIES FOR: NHB24-2318 
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APPENDIX G: WEB SOIL SURVEY 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water
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Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Merrimack and Belknap Counties, New 
Hampshire
Survey Area Data: Version 29, Aug 22, 2023

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Oct 6, 2022—Oct 22, 
2022

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

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

498A Urban land-Pootatuck complex, 
0 to 3 percent slopes

7.5 89.0%

W Water 0.9 11.0%

Totals for Area of Interest 8.5 100.0%

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

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

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

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

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

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

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

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

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

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Merrimack and Belknap Counties, New Hampshire

498A—Urban land-Pootatuck complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 9dl7
Elevation: 200 to 1,970 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 45 percent
Pootatuck, occasionally flooded, and similar soils: 35 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Typical profile
H1 - 0 to 6 inches: variable

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked

Description of Pootatuck, Occasionally Flooded

Setting
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and/or coarse-loamy alluvium derived from granite, gneiss 

or schist

Typical profile
H1 - 0 to 14 inches: very fine sandy loam
H2 - 14 to 60 inches: fine sandy loam
H3 - 60 to 65 inches: fine sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 6.00 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified

Custom Soil Resource Report
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Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B
Ecological site: F144BY120ME - Small Floodplain Riparian Complex (reserved)
Hydric soil rating: No

Minor Components

Rippowam, frequently flooded
Percent of map unit: 7 percent
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: Yes

Saco, frequently flooded
Percent of map unit: 5 percent
Landform: Flood plains
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Windsor
Percent of map unit: 5 percent
Landform: Terraces
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Occum, occasionally flooded
Percent of map unit: 3 percent
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

W—Water

Map Unit Setting
National map unit symbol: wm74
Elevation: 200 to 2,610 feet
Farmland classification: Not prime farmland

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Custom Soil Resource Report

15



References
American Association of State Highway and Transportation Officials (AASHTO). 
2004. Standard specifications for transportation materials and methods of sampling 
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of 
soils for engineering purposes. ASTM Standard D2487-00.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of 
wetlands and deep-water habitats of the United States. U.S. Fish and Wildlife 
Service FWS/OBS-79/31.

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.

National Research Council. 1995. Wetlands: Characteristics and boundaries.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/national/soils/?cid=nrcs142p2_054262 

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources Conservation 
Service, U.S. Department of Agriculture Handbook 436. http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577 

Soil Survey Staff. 2010. Keys to soil taxonomy. 11th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service. http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580 

Tiner, R.W., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and 
Delaware Department of Natural Resources and Environmental Control, Wetlands 
Section.

United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps of 
Engineers wetlands delineation manual. Waterways Experiment Station Technical 
Report Y-87-1.

United States Department of Agriculture, Natural Resources Conservation Service. 
National forestry manual. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/
home/?cid=nrcs142p2_053374 

United States Department of Agriculture, Natural Resources Conservation Service. 
National range and pasture handbook. http://www.nrcs.usda.gov/wps/portal/nrcs/
detail/national/landuse/rangepasture/?cid=stelprdb1043084 

16

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084


United States Department of Agriculture, Natural Resources Conservation Service. 
National soil survey handbook, title 430-VI. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/soils/scientists/?cid=nrcs142p2_054242 

United States Department of Agriculture, Natural Resources Conservation Service. 
2006. Land resource regions and major land resource areas of the United States, 
the Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 
296. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?
cid=nrcs142p2_053624 

United States Department of Agriculture, Soil Conservation Service. 1961. Land 
capability classification. U.S. Department of Agriculture Handbook 210. http://
www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf 

Custom Soil Resource Report

17

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf


 

Concord, NH (0224539.48)  Woodard & Curran, Inc. 

AoT Permit Application  November 7, 2025 

APPENDIX H: AERIAL IMAGERY 



―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│―│―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│
―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│
―│

―│

―│

―│ ―│―│―│ ―│
―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│―│ ―│

―│ ―│

―│

―│
―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│
―│ ―│―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│

―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│
―│ ―│―│ ―│
―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│ ―│
―│

―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│―│ ―│

―│ ―│

―│

―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│
―│ ―│―│―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│

―│

―│

―│

―│
―│ ―│―│ ―│―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│―│―│ ―│
―│

―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│
―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│―│

―│

―│

―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│―│―│ ―│
―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│
―│ ―│―│ ―│

―│
―│ ―│―│ ―│

―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│ ―│
―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│―│―│ ―│
―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│
―│ ―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│―│ ―│

―│ ―│

―│

―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│

―│

―│

―│

―│

―│

―│

―│

―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│―│ ―│

―│
―│ ―│―│―│ ―│
―│

―│
―│ ―│―│―│ ―│

―│ ―│

―│

―│
―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│―│ ―│ ―│
―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│―│ ―│
―│

―│
―│ ―│―│―│ ―│
―│

―│
―│ ―│

―│

―│

―│

―│

―│
―│ ―│―│―│ ―│
―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│

―│

―│

―│

―│ ―│―│―│ ―│

―│ ―│

―│

―│
―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│―│ ―│
―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│―│ ―│
―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│
―│

―│

―│ ―│―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│―│ ―│

―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│
―│ ―│―│―│ ―│
―│

―│
―│

―│

―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│
―│ ―│―│―│ ―│
―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│

―│

―│

―│

―│
―│ ―│―│―│ ―│
―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│
―│

―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│
―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│―│ ―│

―│ ―│

―│

―│
―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│

―│

―│

―│

―│
―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│―│ ―│
―│

―│

―│

―│

―│

―│

―│

―│

―│

―│
―│

―│

―│

―│

―│

―│

―│

―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│ ―│
―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│―│ ―│
―│

―│
―│ ―│―│

―│

―│

―│
―│ ―│―│ ―│

―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│
―│ ―│

―│

―│

―│

―│

―│
―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│
―│ ―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│ ―│―│―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│

―│
―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│
―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│―│―│ ―│
―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│ ―│

―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│
―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│―│ ―│―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│

―│ ―│ ―│―│ ―│

―│ ―│

―│

―│ ―│ ―│―│―│ ―│
―│

―│
―│ ―│―│ ―│
―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│―│―│ ―│
―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│―│―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│

―│

―│ ―│―│―│ ―│

―│ ―│

―│

―│
―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│
―│

―│

―│ ―│―│ ―│
―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│―│―│ ―│
―│

―│
―│ ―│―│―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│―│

―│

―│

―│
―│

―│

―│

―│

―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│

―│

―│

―│

―│ ―│―│ ―│
―│

―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│―│―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│―│ ―│
―│

―│

―│ ―│―│―│ ―│
―│

―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│
―│

―│

―│ ―│

―│

―│

―│

―│

―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│
―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│
―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│
―│

―│

―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│

―│

―│

―│

―│

―│
―│ ―│―│―│ ―│

―│ ―│

―│

―│

―│ ―│―│―│ ―│
―│

―│
―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│

―│ ―│―│ ―│

―│
―│ ―│―│―│ ―│

―│ ―│

―│

―│
―│ ―│―│ ―│
―│ ―│―│ ―│
―│

―│

―│ ―│―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│―│ ―│

―│ ―│

―│

―│
―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│
―│

―│ ―│―│ ―│

―│ ―│

―│

―│

―│ ―│―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│

―│

―│

―│

―│

―│

―│

―│

―│
―│ ―│―│―│ ―│
―│

―│
―│ ―│―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│
―│ ―│―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│

―│

―│

―│

―│ ―│

―│ ―│

―│

―│
―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│

―│ ―│

―│ ―│

―│

―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

―│ ―│

 



^

^

;

;

;

&& PP OO

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!-ııΙ I

!

!

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

!-ııΙ I

"

"

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

▄n

^

^

^

^

^

^

H

H

H

F

F

F

F

F

F

79

80

81

82

83

84

85

86

87

88

89

90

78

4791000mN

79

80

81

82

83

84

85

86

87

88

89

90

4778000mN

91

91 92 93 94 95 96 97 98 9990 300000mE

92 93 94 95 96 97 98 99291000mE 00
CH

BH

BH

43.1240°

43.2490°
-71.5832° -71.4582°

43.2490°

43.1240°-71.4582°-71.5832°

600

400

50
0

700

300

60
0

700

500

400

700

500

400

300

300

300

600

500

300

200

200

200

400

400

500

700

50
0

200

300

800

800

600

600

700

700

700

700

500

500

50
0

600

600

600

500

400

400

400

400

500

500

50
0

500

400

500

500

500

400

300

300

400400

400

400
300

40
0

400

400

300

300

200

200

300

300

200

300

300

200

600

400

400

300

300

300

300

200

200

200

Turee Pond

TurkeyPond

Bow Town Pond

HorseshoePond
Fort Eddy

PenacookLake

Little Pond

FO
RT

ED
DY

RD

COLLEGE DR

N STATE ST

WEST ST

CENTRE ST

WARREN ST

DUN BARTON RD

PEMBROKE HILL RD

N
SPRING

ST
SOUTH ST

ALLISON ST

PEMBROKE RD

LIBERTY ST

CHURCH ST

DOW RD

RO
BIN

SO
N RD

BROWN
HILL RD

LOGGING
HILL R D

FRANKLIN ST

LOO P RD

WAS
HIN

GTON ST

HALLST

COM MERCIAL
ST

SHAWMUT ST

INDUSTR
IA

LD
R

S S
PR

IN
G 

ST

OA
K

HI
LL

RD

ALBIN RD

PORTSMOUTH ST

APPLETON ST

4TH RANGE RD

LOCKE RD

BROADWAY

OLD
LO

UDON RD

AIRPORT RD

BEACON ST

ROCKINGHAM ST

GR ANDVIEW RD

BOROUGH RD

CEMETERY ST

BOW
BOG RD

RUMFORD ST

THACK
ER

AY
RD

JO
SIA

H 
BA

RT
LE

TT
 RD

THAYER POND RD
SCHOOL ST

RIDGE RD

CONANT DR

BOW
ST

STORRS ST

RO
CK

Y POINT DR

DONOVAN
ST

FISK RD

HAZEN DR

BRADLEY ST

BRICKETT HILL RD

AUBURN ST

OL
D 

TU
RN

PIK
E R

D

MELLISSA LN

PERLEY ST

REGIONAL DR

S STATE ST CENTERWOOD DR

HUTCHINS ST

FAIRFIELD DR

CLOUGH MILL RD

PILLSBURY ST

BR
ANCH TP

KE

S FRUIT ST

WESTBOURNE RD

NORWICH
ST

CANTERBURY RD

WHITE SAND S RD

DUNKLEE ST

REDINGTON RD

W
OODHILL RD

D'AMANTE DR

LITTLE POND RD

E SUGAR BALL RD

WHIT
E RO

CK HILL
RD

BIRCHDALE RD

OLD SUNCOOK RD

N PEMBROKE RD

WHITTEMORE RD

DONNA DR

CHRISTIAN AVE

PAGE RD

NADINE RD

STICKNEY AVE

IN
D U

ST
RI

AL
PA

RK
DR

DWINELL DR

HI
GG

INS RD

RECTORY RD

PENACOOK ST

BRANCH LONDONDERRY TP K E E

TERRIE DR

S CURTISVILLE RD

WOODLAND CIR

SU
RR

EY COACH LN

KNOX RD

BASIN
ST

HEID
I LN

FERRY ST

FAN
RD

R IDGEWOOD
DR

RAND RD

IRON WORKS RD

HAMPTO
N

ST

NE
SB

ITT
DR

TIM
MIN

S RD

JONAT HAN LN

LAUR EL DR

TUREE POND RD

BO
W

CEN
TER

RD

CHENEL L DR

SILK FARM RD

SH
AK

ER
 R

D

6TH RANGE RD

VAN GER DR

WHEELER RD

VAUGHN RD

FISKILL FARM

DUN
KLEE

RD

RIVER RD

SALTM
AR

SH

CIR

ARR OW HEAD DR

DEER RUN
RD

HEATHER LN

COMMER CE
W

AY

ER
IN DR

BRUSH RD

BRIARWOOD DR

N CURTISVILLE RD

INSTITUTE DR

CLEARVIEW
DR

TERRILL PARK DR

DEERPATH LN

POOR
RI CH ARDS DR

W LOCKE RD

BOW LN

BIRCH ST

SW
EN

SON AV
E

JOHNSON RD

CURTISVILLE RD

LANGLEY PKWY

GARVINS FALLS RD

HAMPSH IREHILLSDR

W PORTSMOUTH ST

BEACON HILL RD

LOUDON RD

E SIDE DR

SO
UT

H 
ST

CLIN
TON ST

MOUN TA IN
RD

SHEEP DAVIS RD

SM
AI

N
ST

DOVER RD

Concord
Municipal
Airport

MANCHESTER ST

N MAIN ST

PEMBROKE ST
N STATE ST

PLEASANT ST

WATER ST

HO PKINTON RD

¬«13

¬«3A

¬«132

¬«9

¬«9

¬«106

¬«3A

¬«3A

¬«9

¬«13

¬«106

£¤3202

£¤3

£¤202

£¤3

£¤3

£¤3

£¤202

£¤4202

£¤4

£¤4202

§̈¦393

§̈¦93

§̈¦93

§̈¦393

§̈¦93

§̈¦89

§̈¦93

Ture e Brook

Sou
cook

Rive
r

Merrimack River

Merrimack River

Tur k ey River S o ucook Rive r

Merr imac k River

Granite
State

College

Franklin
Pierce

University

New Hampshire
Technical
Institute

University of
New Hampshire

School of Law

New Hampshire
Supreme Court

Merrimack
County

Courthouse

Calvary
Cemetery

Dearborn
- French

Cemetery

Pembroke Hill
Cemetery

New Hampshire
State Hospital
Cemetery

Alexander
Cemetery

Soucook
Cemetery

Blossom Hill
Cemetery

Pine Grove
Cemetery

Pembroke
Street

Cemetery
Evans
Cemetery

Old Fort
Cemetery

Old North
Cemetery

Frenc
hs Brook

Mill Brook

Bowen Brook

Turkey River

Cemetery Brook

Bow Bog Brook

Bow Brook

White Brook

Woo
ds B

rook

Turee Brook

Meetinghouse Brook

Bow Brook

Merrill Park Trl

Gully Tr l

Bear Tr l

Boundary Trl

Per imeter Trl

Curt
is Tr l

Pond
Trl

Old Orchard Trl

Red Tr l

Winant
Pa

rk
Tr

ls

Journey Tr l

Y e llow

Lo

o p

Trl

SPNHF Trls

sidwalk Trl

Lin
e T

rl

Bike Pa th Tr l

Eagles revenge (E-venge) Tr l

Pond Loop Trl

Robinson's Cr e s t Trl

Eastman Trl

Gr ea

t Turkey Pond

LoopTrl

Eagle Tr l

Boulder Tr l

Marsh Loop
Trl

Howard C. Nowell Tr l

Concord & Claremont Trl

GREAT BAY
NATIONAL

WILDLIFE REFUGE

CONCORD

SUNCOOK

ConcordHeights

Bow Center

EastConcord

Bow Junction

West Concord

Bradleys
Island

Sugar Ball

Horseshoe
Island

Concord
Plains

Broken Ground

Garvin Falls

Rattlesnake
Hill

Silver Hill

Rum Hill

Brown Hill

Pembroke Hill

×

Ø
GN

MN

1°44´
31 MILS

14°19´
255 MILS

UTM GRID AND 2021 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET

300
BH CH

Grid Zone Designation
19T

U.S. National Grid
100,000 - m Square ID

U.S. DEPARTMENT OF THE INTERIOR
 U.S. GEOLOGICAL SURVEY

 

SCALE 1:24 000

CONTOUR INTERVAL 20 FEET
NORTH AMERICAN VERTICAL DATUM OF 1988

1000 500 0 METERS 1000 2000
21KILOMETERS00.51

1 0.5 0
MILES

1

1000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
FEET

CONTOUR SMOOTHNESS = Medium

North American Datum of 1983 (NAD83)
World Geodetic System of 1984 (WGS84).  Projection and
1 000-meter grid:Universal Transverse Mercator, Zone 19T

Produced by the United States Geological Survey

Data is provided by The National Map (TNM), is the best available at the time of map
generation, and includes data content from supporting themes of Elevation,
Hydrography, Geographic Names, Boundaries, Transportation, Structures, Land Cover,
and Orthoimagery. Refer to associated Federal Geographic Data Committee (FGDC)
Metadata for additional source data information.
This map is not a legal document. Boundaries may be generalized for this map scale.
Private lands within government reservations may not be shown. Obtain permission
before entering private lands. Temporal changes may have occurred since these data
were collected and some data may no longer represent actual surface conditions.
Learn About The National Map: https://nationalmap.gov

QUADRANGLE LOCATION

NEW HAMPSHIRE

ADJOINING QUADRANGLES

7.5-MINUTE TOPO QUADRANGLE
Custom Extent

7.5-MINUTE TOPO

Manchester
North

Concord

Goffstown

Suncook

7.5-MINUTE TOPO,  NH
2024

Expressway Local Connector
ROAD CLASSIFICATION

Ramp 4WD
Secondary Hwy Local Road

Interstate Route State RouteUS RouteWX ./

Project Location



 

Concord, NH (0224539.48)  Woodard & Curran, Inc. 

AoT Permit Application  November 7, 2025 
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Site Photographs 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 1: Recycling scales, facing Northeast. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 2: Two-story metal frame building, facing West.  



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 3: One-story metal frame building, facing West.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 4: Approximate location of existing subsurface stormwater system, facing 

Northeast. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 5: Conex boxes, facing Northeast. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 7: Refuse pile, facing East. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 7: Eastern covered storage area, facing East. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 8: Northern covered storage area and Two-story metal frame building, facing West. 
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APPENDIX J: PRE-DEVELOPMENT AND POST-DEVELOPMENT 

DRAINAGE ANALYSIS 
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Sub-catchment 1

2

Sub-catchment 2

3

Sub-catchment 3

4

Sub-catchment 4
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Sub-catchment 5

6

Sub-Catchment 6
7

Sub-catchment 7

8

Sub-catchment 8
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Sub-catchment 9
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Sub-catchment 10
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Sub-catchment 11

12

Sub-catchment 12

1P

EX OWS

DP-1

DP-1

DP-2

DP-2

Routing Diagram for Sandquist Existing Conditions
Prepared by Woodard & Curran, Inc,  Printed 10/17/2025

HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 WQV NRCC 24-hr D Default 24.00 1 1.27 2

2 2-Year NRCC 24-hr D Default 24.00 1 2.82 2

3 10-Year NRCC 24-hr D Default 24.00 1 4.16 2

4 50-Year NRCC 24-hr D Default 24.00 1 6.15 2
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

24,528 79 <50% Grass cover, Poor, HSG B  (9, 10, 12)

45,609 98 Roofs, HSG B  (1, 2, 3, 4, 5, 7, 8, 10, 11)

176,002 98 Unconnected pavement, HSG B  (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12)

246,139 96 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

246,139 HSG B 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12

0 HSG C

0 HSG D

0 Other

246,139 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

Node

Name

1 1P 227.14 227.10 36.0 0.0011 0.010 0.0 16.0 0.0



NRCC 24-hr D  WQV Rainfall=1.27"Sandquist Existing Conditions
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=33,590 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 1: Sub-catchment 1
   Tc=6.0 min   CN=98   Runoff=0.84 cfs  2,951 cf

Runoff Area=7,467 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 2: Sub-catchment 2
   Tc=6.0 min   CN=98   Runoff=0.19 cfs  656 cf

Runoff Area=7,120 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 3: Sub-catchment 3
   Tc=6.0 min   CN=98   Runoff=0.18 cfs  625 cf

Runoff Area=57,605 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 4: Sub-catchment 4
   Tc=6.0 min   CN=98   Runoff=1.44 cfs  5,060 cf

Runoff Area=14,314 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 5: Sub-catchment 5
   Tc=6.0 min   CN=98   Runoff=0.36 cfs  1,257 cf

Runoff Area=20,333 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 6: Sub-Catchment 6
   Tc=6.0 min   CN=98   Runoff=0.51 cfs  1,786 cf

Runoff Area=23,381 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 7: Sub-catchment 7
   Tc=6.0 min   CN=98   Runoff=0.58 cfs  2,054 cf

Runoff Area=25,531 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 8: Sub-catchment 8
   Tc=6.0 min   CN=98   Runoff=0.64 cfs  2,243 cf

Runoff Area=11,753 sf   73.89% Impervious   Runoff Depth=0.67"Subcatchment 9: Sub-catchment 9
   Tc=6.0 min   CN=93   Runoff=0.20 cfs  656 cf

Runoff Area=32,181 sf   67.40% Impervious   Runoff Depth=0.61"Subcatchment 10: Sub-catchment 10
   Tc=6.0 min   CN=92   Runoff=0.50 cfs  1,639 cf

Runoff Area=1,822 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 11: Sub-catchment 11
   Tc=6.0 min   CN=98   Runoff=0.05 cfs  160 cf

Runoff Area=11,042 sf   0.67% Impervious   Runoff Depth=0.16"Subcatchment 12: Sub-catchment 12
   Flow Length=285'   Tc=13.6 min   CN=79   Runoff=0.02 cfs  148 cf

Peak Elev=230.19'  Storage=3,570 cf   Inflow=5.47 cfs  19,088 cfPond 1P: EX OWS
   Primary=1.58 cfs  19,020 cf   Secondary=0.30 cfs  68 cf   Outflow=1.88 cfs  19,088 cf

   Inflow=1.88 cfs  19,088 cfLink DP-1: DP-1
   Primary=1.88 cfs  19,088 cf

   Inflow=0.02 cfs  148 cfLink DP-2: DP-2
   Primary=0.02 cfs  148 cf

Total Runoff Area = 246,139 sf   Runoff Volume = 19,235 cf   Average Runoff Depth = 0.94"
9.97% Pervious = 24,528 sf     90.03% Impervious = 221,611 sf
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Summary for Subcatchment 1: Sub-catchment 1

Runoff = 0.84 cfs @ 12.13 hrs,  Volume= 2,951 cf,  Depth= 1.05"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

15,206 98 Roofs, HSG B
18,384 98 Unconnected pavement, HSG B

33,590 98 Weighted Average
33,590 100.00% Impervious Area
18,384 54.73% Unconnected

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

6.0 Direct Entry, 

Subcatchment 1: Sub-catchment 1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.9

0.85

0.8
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0.1

0.05

0

NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=33,590 sf

Runoff Volume=2,951 cf

Runoff Depth=1.05"

Tc=6.0 min

CN=98

0.84 cfs
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Summary for Subcatchment 2: Sub-catchment 2

Runoff = 0.19 cfs @ 12.13 hrs,  Volume= 656 cf,  Depth= 1.05"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

2,936 98 Roofs, HSG B
4,531 98 Unconnected pavement, HSG B

7,467 98 Weighted Average
7,467 100.00% Impervious Area
4,531 60.68% Unconnected

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

6.0 Direct Entry, 

Subcatchment 2: Sub-catchment 2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.2

0.19
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0.17

0.16
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0.14

0.13

0.12

0.11

0.1

0.09
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0

NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=7,467 sf

Runoff Volume=656 cf

Runoff Depth=1.05"

Tc=6.0 min

CN=98

0.19 cfs



NRCC 24-hr D  WQV Rainfall=1.27"Sandquist Existing Conditions
  Printed  10/17/2025Prepared by Woodard & Curran, Inc

Page 9HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 3: Sub-catchment 3

Runoff = 0.18 cfs @ 12.13 hrs,  Volume= 625 cf,  Depth= 1.05"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

2,543 98 Roofs, HSG B
4,577 98 Unconnected pavement, HSG B

7,120 98 Weighted Average
7,120 100.00% Impervious Area
4,577 64.28% Unconnected

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

6.0 Direct Entry, 

Subcatchment 3: Sub-catchment 3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=7,120 sf

Runoff Volume=625 cf

Runoff Depth=1.05"

Tc=6.0 min

CN=98

0.18 cfs
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Summary for Subcatchment 4: Sub-catchment 4

Runoff = 1.44 cfs @ 12.13 hrs,  Volume= 5,060 cf,  Depth= 1.05"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

5,329 98 Roofs, HSG B
52,276 98 Unconnected pavement, HSG B

57,605 98 Weighted Average
57,605 100.00% Impervious Area
52,276 90.75% Unconnected

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

6.0 Direct Entry, 

Subcatchment 4: Sub-catchment 4

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=57,605 sf

Runoff Volume=5,060 cf

Runoff Depth=1.05"

Tc=6.0 min

CN=98

1.44 cfs
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Summary for Subcatchment 5: Sub-catchment 5

Runoff = 0.36 cfs @ 12.13 hrs,  Volume= 1,257 cf,  Depth= 1.05"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

5,500 98 Roofs, HSG B
8,814 98 Unconnected pavement, HSG B

14,314 98 Weighted Average
14,314 100.00% Impervious Area
8,814 61.58% Unconnected

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

6.0 Direct Entry, 

Subcatchment 5: Sub-catchment 5

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=14,314 sf

Runoff Volume=1,257 cf

Runoff Depth=1.05"

Tc=6.0 min

CN=98

0.36 cfs
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Summary for Subcatchment 6: Sub-Catchment 6

Runoff = 0.51 cfs @ 12.13 hrs,  Volume= 1,786 cf,  Depth= 1.05"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

20,333 98 Unconnected pavement, HSG B

20,333 100.00% Impervious Area
20,333 100.00% Unconnected

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

6.0 Direct Entry, 

Subcatchment 6: Sub-Catchment 6

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=20,333 sf

Runoff Volume=1,786 cf

Runoff Depth=1.05"

Tc=6.0 min

CN=98

0.51 cfs
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Summary for Subcatchment 7: Sub-catchment 7

Runoff = 0.58 cfs @ 12.13 hrs,  Volume= 2,054 cf,  Depth= 1.05"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

3,396 98 Roofs, HSG B
19,985 98 Unconnected pavement, HSG B

23,381 98 Weighted Average
23,381 100.00% Impervious Area
19,985 85.48% Unconnected

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

6.0 Direct Entry, 

Subcatchment 7: Sub-catchment 7

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=23,381 sf

Runoff Volume=2,054 cf

Runoff Depth=1.05"

Tc=6.0 min

CN=98

0.58 cfs
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Summary for Subcatchment 8: Sub-catchment 8

Runoff = 0.64 cfs @ 12.13 hrs,  Volume= 2,243 cf,  Depth= 1.05"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

2,117 98 Roofs, HSG B
23,414 98 Unconnected pavement, HSG B

25,531 98 Weighted Average
25,531 100.00% Impervious Area
23,414 91.71% Unconnected

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

6.0 Direct Entry, 

Subcatchment 8: Sub-catchment 8

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=25,531 sf

Runoff Volume=2,243 cf

Runoff Depth=1.05"

Tc=6.0 min

CN=98

0.64 cfs
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Summary for Subcatchment 9: Sub-catchment 9

Runoff = 0.20 cfs @ 12.13 hrs,  Volume= 656 cf,  Depth= 0.67"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

3,069 79 <50% Grass cover, Poor, HSG B
8,684 98 Unconnected pavement, HSG B

11,753 93 Weighted Average
3,069 26.11% Pervious Area
8,684 73.89% Impervious Area
8,684 100.00% Unconnected

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

6.0 Direct Entry, 

Subcatchment 9: Sub-catchment 9

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=11,753 sf

Runoff Volume=656 cf

Runoff Depth=0.67"

Tc=6.0 min

CN=93

0.20 cfs
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Summary for Subcatchment 10: Sub-catchment 10

Runoff = 0.50 cfs @ 12.13 hrs,  Volume= 1,639 cf,  Depth= 0.61"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

10,491 79 <50% Grass cover, Poor, HSG B
6,760 98 Roofs, HSG B

14,930 98 Unconnected pavement, HSG B

32,181 92 Weighted Average
10,491 32.60% Pervious Area
21,690 67.40% Impervious Area
14,930 68.83% Unconnected

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

6.0 Direct Entry, 

Subcatchment 10: Sub-catchment 10

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=32,181 sf

Runoff Volume=1,639 cf

Runoff Depth=0.61"

Tc=6.0 min

CN=92

0.50 cfs
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Summary for Subcatchment 11: Sub-catchment 11

Runoff = 0.05 cfs @ 12.13 hrs,  Volume= 160 cf,  Depth= 1.05"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

1,822 98 Roofs, HSG B

1,822 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11: Sub-catchment 11

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=1,822 sf

Runoff Volume=160 cf

Runoff Depth=1.05"

Tc=6.0 min

CN=98

0.05 cfs
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Summary for Subcatchment 12: Sub-catchment 12

Runoff = 0.02 cfs @ 12.26 hrs,  Volume= 148 cf,  Depth= 0.16"
     Routed to Link DP-2 : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

74 98 Unconnected pavement, HSG B
10,968 79 <50% Grass cover, Poor, HSG B

11,042 79 Weighted Average
10,968 99.33% Pervious Area

74 0.67% Impervious Area
74 100.00% Unconnected

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

12.0 100 0.0120 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.20"

1.6 185 0.0150 1.97 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.6 285 Total

Subcatchment 12: Sub-catchment 12

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=11,042 sf

Runoff Volume=148 cf

Runoff Depth=0.16"

Flow Length=285'

Tc=13.6 min

CN=79

0.02 cfs
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Summary for Pond 1P: EX OWS

Inflow Area = 235,097 sf, 94.23% Impervious,  Inflow Depth = 0.97"    for  WQV event
Inflow = 5.47 cfs @ 12.13 hrs,  Volume= 19,088 cf
Outflow = 1.88 cfs @ 12.28 hrs,  Volume= 19,088 cf,  Atten= 66%,  Lag= 9.3 min
Primary = 1.58 cfs @ 12.28 hrs,  Volume= 19,020 cf
     Routed to Link DP-1 : DP-1
Secondary = 0.30 cfs @ 12.28 hrs,  Volume= 68 cf
     Routed to Link DP-1 : DP-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 230.19' @ 12.28 hrs   Surf.Area= 2,775 sf   Storage= 3,570 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 13.7 min ( 812.0 - 798.3 )

Volume Invert Avail.Storage Storage Description

#1A 227.14' 0 cf 53.75'W x 51.62'L x 4.00'H Field A
11,098 cf Overall - 4,587 cf Embedded = 6,511 cf  x 0.0% Voids

#2A 227.14' 3,676 cf ADS N-12  36"  x 20  Inside #1
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf
Row Length Adjustment= +1.62' x 7.10 sf x 10 rows
50.75' Header x 7.10 sf  x 2 = 720.6 cf Inside

3,676 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 227.14' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 227.14' 16.0"  Round Culvert   L= 36.0'   Ke= 0.500   

Inlet / Outlet Invert= 227.14' / 227.10'   S= 0.0011 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.40 sf   

#3 Device 2 230.14' 9.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=1.58 cfs @ 12.28 hrs  HW=230.19'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 1.58 cfs @ 8.06 fps)

Secondary OutFlow  Max=0.29 cfs @ 12.28 hrs  HW=230.19'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 0.29 cfs of 10.38 cfs potential flow)

3=Broad-Crested Rectangular Weir  (Weir Controls 0.29 cfs @ 0.64 fps)
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Pond 1P: EX OWS - Chamber Wizard Field A

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf

Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf

Row Length Adjustment= +1.62' x 7.10 sf x 10 rows

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

2 Chambers/Row x 20.00' Long +1.62' Row Adjustment +3.50' Header x 2 = 48.62' Row Length +18.0" 

End Stone x 2 = 51.62' Base Length

10 Rows x 42.0" Wide + 21.0" Spacing x 9 + 18.0" Side Stone x 2 = 53.75' Base Width

42.0" Chamber Height + 6.0" Stone Cover = 4.00' Field Height

20 Chambers x 142.0 cf  +1.62' Row Adjustment x 7.10 sf x 10 Rows + 50.75' Header x 7.10 sf x 2 = 

3,675.7 cf Chamber Storage

20 Chambers x 177.1 cf  +1.62' Row Adjustment x 8.86 sf x 10 Rows + 50.75' Header x 8.86 sf x 2 = 

4,585.4 cf Displacement

11,098.3 cf Field - 4,585.4 cf Chambers = 6,512.9 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 3,675.7 cf = 0.084 af

Overall Storage Efficiency = 33.1%

Overall System Size = 51.62' x 53.75' x 4.00'

20 Chambers

411.0 cy Field

241.2 cy Stone



NRCC 24-hr D  WQV Rainfall=1.27"Sandquist Existing Conditions
  Printed  10/17/2025Prepared by Woodard & Curran, Inc

Page 21HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Pond 1P: EX OWS

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=235,097 sf

Peak Elev=230.19'

Storage=3,570 cf

5.47 cfs

1.88 cfs

1.58 cfs

0.30 cfs
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Summary for Link DP-1: DP-1

Inflow Area = 235,097 sf, 94.23% Impervious,  Inflow Depth = 0.97"    for  WQV event
Inflow = 1.88 cfs @ 12.28 hrs,  Volume= 19,088 cf
Primary = 1.88 cfs @ 12.28 hrs,  Volume= 19,088 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=235,097 sf
1.88 cfs

1.88 cfs



NRCC 24-hr D  WQV Rainfall=1.27"Sandquist Existing Conditions
  Printed  10/17/2025Prepared by Woodard & Curran, Inc

Page 23HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Summary for Link DP-2: DP-2

Inflow Area = 11,042 sf, 0.67% Impervious,  Inflow Depth = 0.16"    for  WQV event
Inflow = 0.02 cfs @ 12.26 hrs,  Volume= 148 cf
Primary = 0.02 cfs @ 12.26 hrs,  Volume= 148 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link DP-2: DP-2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=11,042 sf
0.02 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=33,590 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 1: Sub-catchment 1
   Tc=6.0 min   CN=98   Runoff=1.95 cfs  7,247 cf

Runoff Area=7,467 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 2: Sub-catchment 2
   Tc=6.0 min   CN=98   Runoff=0.43 cfs  1,611 cf

Runoff Area=7,120 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 3: Sub-catchment 3
   Tc=6.0 min   CN=98   Runoff=0.41 cfs  1,536 cf

Runoff Area=57,605 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 4: Sub-catchment 4
   Tc=6.0 min   CN=98   Runoff=3.34 cfs  12,429 cf

Runoff Area=14,314 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 5: Sub-catchment 5
   Tc=6.0 min   CN=98   Runoff=0.83 cfs  3,088 cf

Runoff Area=20,333 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 6: Sub-Catchment 6
   Tc=6.0 min   CN=98   Runoff=1.18 cfs  4,387 cf

Runoff Area=23,381 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 7: Sub-catchment 7
   Tc=6.0 min   CN=98   Runoff=1.36 cfs  5,045 cf

Runoff Area=25,531 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 8: Sub-catchment 8
   Tc=6.0 min   CN=98   Runoff=1.48 cfs  5,508 cf

Runoff Area=11,753 sf   73.89% Impervious   Runoff Depth=2.08"Subcatchment 9: Sub-catchment 9
   Tc=6.0 min   CN=93   Runoff=0.60 cfs  2,039 cf

Runoff Area=32,181 sf   67.40% Impervious   Runoff Depth=1.99"Subcatchment 10: Sub-catchment 10
   Tc=6.0 min   CN=92   Runoff=1.59 cfs  5,341 cf

Runoff Area=1,822 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 11: Sub-catchment 11
   Tc=6.0 min   CN=98   Runoff=0.11 cfs  393 cf

Runoff Area=11,042 sf   0.67% Impervious   Runoff Depth=1.06"Subcatchment 12: Sub-catchment 12
   Flow Length=285'   Tc=13.6 min   CN=79   Runoff=0.22 cfs  974 cf

Peak Elev=230.82'  Storage=3,676 cf   Inflow=13.29 cfs  48,625 cfPond 1P: EX OWS
   Primary=1.75 cfs  38,587 cf   Secondary=11.70 cfs  10,038 cf   Outflow=13.45 cfs  48,625 cf

   Inflow=13.45 cfs  48,625 cfLink DP-1: DP-1
   Primary=13.45 cfs  48,625 cf

   Inflow=0.22 cfs  974 cfLink DP-2: DP-2
   Primary=0.22 cfs  974 cf

Total Runoff Area = 246,139 sf   Runoff Volume = 49,599 cf   Average Runoff Depth = 2.42"
9.97% Pervious = 24,528 sf     90.03% Impervious = 221,611 sf



NRCC 24-hr D  2-Year Rainfall=2.82"Sandquist Existing Conditions
  Printed  10/17/2025Prepared by Woodard & Curran, Inc

Page 25HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 1: Sub-catchment 1

Runoff = 1.95 cfs @ 12.13 hrs,  Volume= 7,247 cf,  Depth= 2.59"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

15,206 98 Roofs, HSG B
18,384 98 Unconnected pavement, HSG B

33,590 98 Weighted Average
33,590 100.00% Impervious Area
18,384 54.73% Unconnected

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

6.0 Direct Entry, 

Subcatchment 1: Sub-catchment 1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=33,590 sf

Runoff Volume=7,247 cf

Runoff Depth=2.59"

Tc=6.0 min

CN=98

1.95 cfs
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Summary for Subcatchment 2: Sub-catchment 2

Runoff = 0.43 cfs @ 12.13 hrs,  Volume= 1,611 cf,  Depth= 2.59"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

2,936 98 Roofs, HSG B
4,531 98 Unconnected pavement, HSG B

7,467 98 Weighted Average
7,467 100.00% Impervious Area
4,531 60.68% Unconnected

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

6.0 Direct Entry, 

Subcatchment 2: Sub-catchment 2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=7,467 sf

Runoff Volume=1,611 cf

Runoff Depth=2.59"

Tc=6.0 min

CN=98

0.43 cfs
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Summary for Subcatchment 3: Sub-catchment 3

Runoff = 0.41 cfs @ 12.13 hrs,  Volume= 1,536 cf,  Depth= 2.59"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

2,543 98 Roofs, HSG B
4,577 98 Unconnected pavement, HSG B

7,120 98 Weighted Average
7,120 100.00% Impervious Area
4,577 64.28% Unconnected

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

6.0 Direct Entry, 

Subcatchment 3: Sub-catchment 3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=7,120 sf

Runoff Volume=1,536 cf

Runoff Depth=2.59"

Tc=6.0 min

CN=98

0.41 cfs
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Summary for Subcatchment 4: Sub-catchment 4

Runoff = 3.34 cfs @ 12.13 hrs,  Volume= 12,429 cf,  Depth= 2.59"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

5,329 98 Roofs, HSG B
52,276 98 Unconnected pavement, HSG B

57,605 98 Weighted Average
57,605 100.00% Impervious Area
52,276 90.75% Unconnected

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

6.0 Direct Entry, 

Subcatchment 4: Sub-catchment 4

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=57,605 sf

Runoff Volume=12,429 cf

Runoff Depth=2.59"

Tc=6.0 min

CN=98

3.34 cfs
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Summary for Subcatchment 5: Sub-catchment 5

Runoff = 0.83 cfs @ 12.13 hrs,  Volume= 3,088 cf,  Depth= 2.59"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

5,500 98 Roofs, HSG B
8,814 98 Unconnected pavement, HSG B

14,314 98 Weighted Average
14,314 100.00% Impervious Area
8,814 61.58% Unconnected

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

6.0 Direct Entry, 

Subcatchment 5: Sub-catchment 5

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=14,314 sf

Runoff Volume=3,088 cf

Runoff Depth=2.59"

Tc=6.0 min

CN=98

0.83 cfs
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Summary for Subcatchment 6: Sub-Catchment 6

Runoff = 1.18 cfs @ 12.13 hrs,  Volume= 4,387 cf,  Depth= 2.59"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

20,333 98 Unconnected pavement, HSG B

20,333 100.00% Impervious Area
20,333 100.00% Unconnected

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

6.0 Direct Entry, 

Subcatchment 6: Sub-Catchment 6

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=20,333 sf

Runoff Volume=4,387 cf

Runoff Depth=2.59"

Tc=6.0 min

CN=98

1.18 cfs
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Summary for Subcatchment 7: Sub-catchment 7

Runoff = 1.36 cfs @ 12.13 hrs,  Volume= 5,045 cf,  Depth= 2.59"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

3,396 98 Roofs, HSG B
19,985 98 Unconnected pavement, HSG B

23,381 98 Weighted Average
23,381 100.00% Impervious Area
19,985 85.48% Unconnected

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

6.0 Direct Entry, 

Subcatchment 7: Sub-catchment 7

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=23,381 sf

Runoff Volume=5,045 cf

Runoff Depth=2.59"

Tc=6.0 min

CN=98

1.36 cfs
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Summary for Subcatchment 8: Sub-catchment 8

Runoff = 1.48 cfs @ 12.13 hrs,  Volume= 5,508 cf,  Depth= 2.59"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

2,117 98 Roofs, HSG B
23,414 98 Unconnected pavement, HSG B

25,531 98 Weighted Average
25,531 100.00% Impervious Area
23,414 91.71% Unconnected

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

6.0 Direct Entry, 

Subcatchment 8: Sub-catchment 8

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=25,531 sf

Runoff Volume=5,508 cf

Runoff Depth=2.59"

Tc=6.0 min

CN=98

1.48 cfs
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Summary for Subcatchment 9: Sub-catchment 9

Runoff = 0.60 cfs @ 12.13 hrs,  Volume= 2,039 cf,  Depth= 2.08"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

3,069 79 <50% Grass cover, Poor, HSG B
8,684 98 Unconnected pavement, HSG B

11,753 93 Weighted Average
3,069 26.11% Pervious Area
8,684 73.89% Impervious Area
8,684 100.00% Unconnected

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

6.0 Direct Entry, 

Subcatchment 9: Sub-catchment 9

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=11,753 sf

Runoff Volume=2,039 cf

Runoff Depth=2.08"

Tc=6.0 min

CN=93

0.60 cfs
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Summary for Subcatchment 10: Sub-catchment 10

Runoff = 1.59 cfs @ 12.13 hrs,  Volume= 5,341 cf,  Depth= 1.99"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

10,491 79 <50% Grass cover, Poor, HSG B
6,760 98 Roofs, HSG B

14,930 98 Unconnected pavement, HSG B

32,181 92 Weighted Average
10,491 32.60% Pervious Area
21,690 67.40% Impervious Area
14,930 68.83% Unconnected

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

6.0 Direct Entry, 

Subcatchment 10: Sub-catchment 10

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=32,181 sf

Runoff Volume=5,341 cf

Runoff Depth=1.99"

Tc=6.0 min

CN=92

1.59 cfs
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Summary for Subcatchment 11: Sub-catchment 11

Runoff = 0.11 cfs @ 12.13 hrs,  Volume= 393 cf,  Depth= 2.59"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

1,822 98 Roofs, HSG B

1,822 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11: Sub-catchment 11

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=1,822 sf

Runoff Volume=393 cf

Runoff Depth=2.59"

Tc=6.0 min

CN=98

0.11 cfs
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Summary for Subcatchment 12: Sub-catchment 12

Runoff = 0.22 cfs @ 12.22 hrs,  Volume= 974 cf,  Depth= 1.06"
     Routed to Link DP-2 : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

74 98 Unconnected pavement, HSG B
10,968 79 <50% Grass cover, Poor, HSG B

11,042 79 Weighted Average
10,968 99.33% Pervious Area

74 0.67% Impervious Area
74 100.00% Unconnected

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

12.0 100 0.0120 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.20"

1.6 185 0.0150 1.97 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.6 285 Total

Subcatchment 12: Sub-catchment 12

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=11,042 sf

Runoff Volume=974 cf

Runoff Depth=1.06"

Flow Length=285'

Tc=13.6 min

CN=79

0.22 cfs
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Summary for Pond 1P: EX OWS

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=5)

Inflow Area = 235,097 sf, 94.23% Impervious,  Inflow Depth = 2.48"    for  2-Year event
Inflow = 13.29 cfs @ 12.13 hrs,  Volume= 48,625 cf
Outflow = 13.45 cfs @ 12.12 hrs,  Volume= 48,625 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.75 cfs @ 12.12 hrs,  Volume= 38,587 cf
     Routed to Link DP-1 : DP-1
Secondary = 11.70 cfs @ 12.12 hrs,  Volume= 10,038 cf
     Routed to Link DP-1 : DP-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 230.82' @ 12.12 hrs   Surf.Area= 2,775 sf   Storage= 3,676 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 13.1 min ( 784.9 - 771.7 )

Volume Invert Avail.Storage Storage Description

#1A 227.14' 0 cf 53.75'W x 51.62'L x 4.00'H Field A
11,098 cf Overall - 4,587 cf Embedded = 6,511 cf  x 0.0% Voids

#2A 227.14' 3,676 cf ADS N-12  36"  x 20  Inside #1
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf
Row Length Adjustment= +1.62' x 7.10 sf x 10 rows
50.75' Header x 7.10 sf  x 2 = 720.6 cf Inside

3,676 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 227.14' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 227.14' 16.0"  Round Culvert   L= 36.0'   Ke= 0.500   

Inlet / Outlet Invert= 227.14' / 227.10'   S= 0.0011 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.40 sf   

#3 Device 2 230.14' 9.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=1.75 cfs @ 12.12 hrs  HW=230.82'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 1.75 cfs @ 8.92 fps)

Secondary OutFlow  Max=11.63 cfs @ 12.12 hrs  HW=230.80'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 11.63 cfs @ 8.33 fps)

3=Broad-Crested Rectangular Weir  (Passes 11.63 cfs of 15.18 cfs potential flow)
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Pond 1P: EX OWS - Chamber Wizard Field A

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf

Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf

Row Length Adjustment= +1.62' x 7.10 sf x 10 rows

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

2 Chambers/Row x 20.00' Long +1.62' Row Adjustment +3.50' Header x 2 = 48.62' Row Length +18.0" 

End Stone x 2 = 51.62' Base Length

10 Rows x 42.0" Wide + 21.0" Spacing x 9 + 18.0" Side Stone x 2 = 53.75' Base Width

42.0" Chamber Height + 6.0" Stone Cover = 4.00' Field Height

20 Chambers x 142.0 cf  +1.62' Row Adjustment x 7.10 sf x 10 Rows + 50.75' Header x 7.10 sf x 2 = 

3,675.7 cf Chamber Storage

20 Chambers x 177.1 cf  +1.62' Row Adjustment x 8.86 sf x 10 Rows + 50.75' Header x 8.86 sf x 2 = 

4,585.4 cf Displacement

11,098.3 cf Field - 4,585.4 cf Chambers = 6,512.9 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 3,675.7 cf = 0.084 af

Overall Storage Efficiency = 33.1%

Overall System Size = 51.62' x 53.75' x 4.00'

20 Chambers

411.0 cy Field

241.2 cy Stone
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Pond 1P: EX OWS

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=235,097 sf

Peak Elev=230.82'

Storage=3,676 cf

13.29 cfs

13.45 cfs

1.75 cfs

11.70 cfs
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Summary for Link DP-1: DP-1

Inflow Area = 235,097 sf, 94.23% Impervious,  Inflow Depth = 2.48"    for  2-Year event
Inflow = 13.45 cfs @ 12.12 hrs,  Volume= 48,625 cf
Primary = 13.45 cfs @ 12.12 hrs,  Volume= 48,625 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=235,097 sf
13.45 cfs

13.45 cfs
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Summary for Link DP-2: DP-2

Inflow Area = 11,042 sf, 0.67% Impervious,  Inflow Depth = 1.06"    for  2-Year event
Inflow = 0.22 cfs @ 12.22 hrs,  Volume= 974 cf
Primary = 0.22 cfs @ 12.22 hrs,  Volume= 974 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link DP-2: DP-2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=11,042 sf
0.22 cfs

0.22 cfs



NRCC 24-hr D  10-Year Rainfall=4.16"Sandquist Existing Conditions
  Printed  10/17/2025Prepared by Woodard & Curran, Inc

Page 42HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=33,590 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 1: Sub-catchment 1
   Tc=6.0 min   CN=98   Runoff=2.90 cfs  10,986 cf

Runoff Area=7,467 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 2: Sub-catchment 2
   Tc=6.0 min   CN=98   Runoff=0.64 cfs  2,442 cf

Runoff Area=7,120 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 3: Sub-catchment 3
   Tc=6.0 min   CN=98   Runoff=0.61 cfs  2,329 cf

Runoff Area=57,605 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 4: Sub-catchment 4
   Tc=6.0 min   CN=98   Runoff=4.97 cfs  18,840 cf

Runoff Area=14,314 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 5: Sub-catchment 5
   Tc=6.0 min   CN=98   Runoff=1.24 cfs  4,682 cf

Runoff Area=20,333 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 6: Sub-Catchment 6
   Tc=6.0 min   CN=98   Runoff=1.76 cfs  6,650 cf

Runoff Area=23,381 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 7: Sub-catchment 7
   Tc=6.0 min   CN=98   Runoff=2.02 cfs  7,647 cf

Runoff Area=25,531 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 8: Sub-catchment 8
   Tc=6.0 min   CN=98   Runoff=2.20 cfs  8,350 cf

Runoff Area=11,753 sf   73.89% Impervious   Runoff Depth=3.38"Subcatchment 9: Sub-catchment 9
   Tc=6.0 min   CN=93   Runoff=0.95 cfs  3,306 cf

Runoff Area=32,181 sf   67.40% Impervious   Runoff Depth=3.27"Subcatchment 10: Sub-catchment 10
   Tc=6.0 min   CN=92   Runoff=2.54 cfs  8,775 cf

Runoff Area=1,822 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 11: Sub-catchment 11
   Tc=6.0 min   CN=98   Runoff=0.16 cfs  596 cf

Runoff Area=11,042 sf   0.67% Impervious   Runoff Depth=2.09"Subcatchment 12: Sub-catchment 12
   Flow Length=285'   Tc=13.6 min   CN=79   Runoff=0.45 cfs  1,927 cf

Peak Elev=234.50'  Storage=3,676 cf   Inflow=19.99 cfs  74,604 cfPond 1P: EX OWS
   Primary=2.52 cfs  53,461 cf   Secondary=17.40 cfs  21,144 cf   Outflow=19.92 cfs  74,605 cf

   Inflow=19.92 cfs  74,605 cfLink DP-1: DP-1
   Primary=19.92 cfs  74,605 cf

   Inflow=0.45 cfs  1,927 cfLink DP-2: DP-2
   Primary=0.45 cfs  1,927 cf

Total Runoff Area = 246,139 sf   Runoff Volume = 76,531 cf   Average Runoff Depth = 3.73"
9.97% Pervious = 24,528 sf     90.03% Impervious = 221,611 sf



NRCC 24-hr D  10-Year Rainfall=4.16"Sandquist Existing Conditions
  Printed  10/17/2025Prepared by Woodard & Curran, Inc

Page 43HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 1: Sub-catchment 1

Runoff = 2.90 cfs @ 12.13 hrs,  Volume= 10,986 cf,  Depth= 3.92"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

15,206 98 Roofs, HSG B
18,384 98 Unconnected pavement, HSG B

33,590 98 Weighted Average
33,590 100.00% Impervious Area
18,384 54.73% Unconnected

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

6.0 Direct Entry, 

Subcatchment 1: Sub-catchment 1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=33,590 sf

Runoff Volume=10,986 cf

Runoff Depth=3.92"

Tc=6.0 min

CN=98

2.90 cfs
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Summary for Subcatchment 2: Sub-catchment 2

Runoff = 0.64 cfs @ 12.13 hrs,  Volume= 2,442 cf,  Depth= 3.92"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

2,936 98 Roofs, HSG B
4,531 98 Unconnected pavement, HSG B

7,467 98 Weighted Average
7,467 100.00% Impervious Area
4,531 60.68% Unconnected

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

6.0 Direct Entry, 

Subcatchment 2: Sub-catchment 2

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=7,467 sf

Runoff Volume=2,442 cf

Runoff Depth=3.92"

Tc=6.0 min

CN=98

0.64 cfs
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Summary for Subcatchment 3: Sub-catchment 3

Runoff = 0.61 cfs @ 12.13 hrs,  Volume= 2,329 cf,  Depth= 3.92"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

2,543 98 Roofs, HSG B
4,577 98 Unconnected pavement, HSG B

7,120 98 Weighted Average
7,120 100.00% Impervious Area
4,577 64.28% Unconnected

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

6.0 Direct Entry, 

Subcatchment 3: Sub-catchment 3

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=7,120 sf

Runoff Volume=2,329 cf

Runoff Depth=3.92"

Tc=6.0 min

CN=98

0.61 cfs
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Summary for Subcatchment 4: Sub-catchment 4

Runoff = 4.97 cfs @ 12.13 hrs,  Volume= 18,840 cf,  Depth= 3.92"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

5,329 98 Roofs, HSG B
52,276 98 Unconnected pavement, HSG B

57,605 98 Weighted Average
57,605 100.00% Impervious Area
52,276 90.75% Unconnected

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

6.0 Direct Entry, 

Subcatchment 4: Sub-catchment 4

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=57,605 sf

Runoff Volume=18,840 cf

Runoff Depth=3.92"

Tc=6.0 min

CN=98

4.97 cfs



NRCC 24-hr D  10-Year Rainfall=4.16"Sandquist Existing Conditions
  Printed  10/17/2025Prepared by Woodard & Curran, Inc

Page 47HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 5: Sub-catchment 5

Runoff = 1.24 cfs @ 12.13 hrs,  Volume= 4,682 cf,  Depth= 3.92"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

5,500 98 Roofs, HSG B
8,814 98 Unconnected pavement, HSG B

14,314 98 Weighted Average
14,314 100.00% Impervious Area
8,814 61.58% Unconnected

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

6.0 Direct Entry, 

Subcatchment 5: Sub-catchment 5

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=14,314 sf

Runoff Volume=4,682 cf

Runoff Depth=3.92"

Tc=6.0 min

CN=98

1.24 cfs
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Summary for Subcatchment 6: Sub-Catchment 6

Runoff = 1.76 cfs @ 12.13 hrs,  Volume= 6,650 cf,  Depth= 3.92"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

20,333 98 Unconnected pavement, HSG B

20,333 100.00% Impervious Area
20,333 100.00% Unconnected

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

6.0 Direct Entry, 

Subcatchment 6: Sub-Catchment 6

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=20,333 sf

Runoff Volume=6,650 cf

Runoff Depth=3.92"

Tc=6.0 min

CN=98

1.76 cfs
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Summary for Subcatchment 7: Sub-catchment 7

Runoff = 2.02 cfs @ 12.13 hrs,  Volume= 7,647 cf,  Depth= 3.92"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

3,396 98 Roofs, HSG B
19,985 98 Unconnected pavement, HSG B

23,381 98 Weighted Average
23,381 100.00% Impervious Area
19,985 85.48% Unconnected

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

6.0 Direct Entry, 

Subcatchment 7: Sub-catchment 7

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=23,381 sf

Runoff Volume=7,647 cf

Runoff Depth=3.92"

Tc=6.0 min

CN=98

2.02 cfs
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Summary for Subcatchment 8: Sub-catchment 8

Runoff = 2.20 cfs @ 12.13 hrs,  Volume= 8,350 cf,  Depth= 3.92"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

2,117 98 Roofs, HSG B
23,414 98 Unconnected pavement, HSG B

25,531 98 Weighted Average
25,531 100.00% Impervious Area
23,414 91.71% Unconnected

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

6.0 Direct Entry, 

Subcatchment 8: Sub-catchment 8

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=25,531 sf

Runoff Volume=8,350 cf

Runoff Depth=3.92"

Tc=6.0 min

CN=98

2.20 cfs
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Summary for Subcatchment 9: Sub-catchment 9

Runoff = 0.95 cfs @ 12.13 hrs,  Volume= 3,306 cf,  Depth= 3.38"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

3,069 79 <50% Grass cover, Poor, HSG B
8,684 98 Unconnected pavement, HSG B

11,753 93 Weighted Average
3,069 26.11% Pervious Area
8,684 73.89% Impervious Area
8,684 100.00% Unconnected

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

6.0 Direct Entry, 

Subcatchment 9: Sub-catchment 9

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=11,753 sf

Runoff Volume=3,306 cf

Runoff Depth=3.38"

Tc=6.0 min

CN=93

0.95 cfs
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Summary for Subcatchment 10: Sub-catchment 10

Runoff = 2.54 cfs @ 12.13 hrs,  Volume= 8,775 cf,  Depth= 3.27"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

10,491 79 <50% Grass cover, Poor, HSG B
6,760 98 Roofs, HSG B

14,930 98 Unconnected pavement, HSG B

32,181 92 Weighted Average
10,491 32.60% Pervious Area
21,690 67.40% Impervious Area
14,930 68.83% Unconnected

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

6.0 Direct Entry, 

Subcatchment 10: Sub-catchment 10

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=32,181 sf

Runoff Volume=8,775 cf

Runoff Depth=3.27"

Tc=6.0 min

CN=92

2.54 cfs
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Summary for Subcatchment 11: Sub-catchment 11

Runoff = 0.16 cfs @ 12.13 hrs,  Volume= 596 cf,  Depth= 3.92"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

1,822 98 Roofs, HSG B

1,822 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11: Sub-catchment 11

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=1,822 sf

Runoff Volume=596 cf

Runoff Depth=3.92"

Tc=6.0 min

CN=98

0.16 cfs
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Summary for Subcatchment 12: Sub-catchment 12

Runoff = 0.45 cfs @ 12.22 hrs,  Volume= 1,927 cf,  Depth= 2.09"
     Routed to Link DP-2 : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

74 98 Unconnected pavement, HSG B
10,968 79 <50% Grass cover, Poor, HSG B

11,042 79 Weighted Average
10,968 99.33% Pervious Area

74 0.67% Impervious Area
74 100.00% Unconnected

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

12.0 100 0.0120 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.20"

1.6 185 0.0150 1.97 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.6 285 Total

Subcatchment 12: Sub-catchment 12

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=11,042 sf

Runoff Volume=1,927 cf

Runoff Depth=2.09"

Flow Length=285'

Tc=13.6 min

CN=79

0.45 cfs
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Summary for Pond 1P: EX OWS

[93] Warning: Storage range exceeded by 3.36'

Inflow Area = 235,097 sf, 94.23% Impervious,  Inflow Depth = 3.81"    for  10-Year event
Inflow = 19.99 cfs @ 12.13 hrs,  Volume= 74,604 cf
Outflow = 19.92 cfs @ 12.13 hrs,  Volume= 74,605 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.52 cfs @ 12.13 hrs,  Volume= 53,461 cf
     Routed to Link DP-1 : DP-1
Secondary = 17.40 cfs @ 12.13 hrs,  Volume= 21,144 cf
     Routed to Link DP-1 : DP-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 234.50' @ 12.13 hrs   Surf.Area= 2,775 sf   Storage= 3,676 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 13.7 min ( 775.2 - 761.5 )

Volume Invert Avail.Storage Storage Description

#1A 227.14' 0 cf 53.75'W x 51.62'L x 4.00'H Field A
11,098 cf Overall - 4,587 cf Embedded = 6,511 cf  x 0.0% Voids

#2A 227.14' 3,676 cf ADS N-12  36"  x 20  Inside #1
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf
Row Length Adjustment= +1.62' x 7.10 sf x 10 rows
50.75' Header x 7.10 sf  x 2 = 720.6 cf Inside

3,676 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 227.14' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 227.14' 16.0"  Round Culvert   L= 36.0'   Ke= 0.500   

Inlet / Outlet Invert= 227.14' / 227.10'   S= 0.0011 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.40 sf   

#3 Device 2 230.14' 9.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=2.52 cfs @ 12.13 hrs  HW=234.49'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 2.52 cfs @ 12.83 fps)

Secondary OutFlow  Max=17.39 cfs @ 12.13 hrs  HW=234.49'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 17.39 cfs @ 12.45 fps)

3=Broad-Crested Rectangular Weir  (Passes 17.39 cfs of 271.53 cfs potential flow)
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Pond 1P: EX OWS - Chamber Wizard Field A

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf

Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf

Row Length Adjustment= +1.62' x 7.10 sf x 10 rows

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

2 Chambers/Row x 20.00' Long +1.62' Row Adjustment +3.50' Header x 2 = 48.62' Row Length +18.0" 

End Stone x 2 = 51.62' Base Length

10 Rows x 42.0" Wide + 21.0" Spacing x 9 + 18.0" Side Stone x 2 = 53.75' Base Width

42.0" Chamber Height + 6.0" Stone Cover = 4.00' Field Height

20 Chambers x 142.0 cf  +1.62' Row Adjustment x 7.10 sf x 10 Rows + 50.75' Header x 7.10 sf x 2 = 

3,675.7 cf Chamber Storage

20 Chambers x 177.1 cf  +1.62' Row Adjustment x 8.86 sf x 10 Rows + 50.75' Header x 8.86 sf x 2 = 

4,585.4 cf Displacement

11,098.3 cf Field - 4,585.4 cf Chambers = 6,512.9 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 3,675.7 cf = 0.084 af

Overall Storage Efficiency = 33.1%

Overall System Size = 51.62' x 53.75' x 4.00'

20 Chambers

411.0 cy Field

241.2 cy Stone
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Pond 1P: EX OWS

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=235,097 sf

Peak Elev=234.50'

Storage=3,676 cf

19.99 cfs

19.92 cfs

2.52 cfs

17.40 cfs
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Summary for Link DP-1: DP-1

Inflow Area = 235,097 sf, 94.23% Impervious,  Inflow Depth = 3.81"    for  10-Year event
Inflow = 19.92 cfs @ 12.13 hrs,  Volume= 74,605 cf
Primary = 19.92 cfs @ 12.13 hrs,  Volume= 74,605 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=235,097 sf
19.92 cfs

19.92 cfs
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Summary for Link DP-2: DP-2

Inflow Area = 11,042 sf, 0.67% Impervious,  Inflow Depth = 2.09"    for  10-Year event
Inflow = 0.45 cfs @ 12.22 hrs,  Volume= 1,927 cf
Primary = 0.45 cfs @ 12.22 hrs,  Volume= 1,927 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link DP-2: DP-2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=11,042 sf
0.45 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=33,590 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 1: Sub-catchment 1
   Tc=6.0 min   CN=98   Runoff=4.30 cfs  16,548 cf

Runoff Area=7,467 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 2: Sub-catchment 2
   Tc=6.0 min   CN=98   Runoff=0.96 cfs  3,679 cf

Runoff Area=7,120 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 3: Sub-catchment 3
   Tc=6.0 min   CN=98   Runoff=0.91 cfs  3,508 cf

Runoff Area=57,605 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 4: Sub-catchment 4
   Tc=6.0 min   CN=98   Runoff=7.38 cfs  28,379 cf

Runoff Area=14,314 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 5: Sub-catchment 5
   Tc=6.0 min   CN=98   Runoff=1.83 cfs  7,052 cf

Runoff Area=20,333 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 6: Sub-Catchment 6
   Tc=6.0 min   CN=98   Runoff=2.61 cfs  10,017 cf

Runoff Area=23,381 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 7: Sub-catchment 7
   Tc=6.0 min   CN=98   Runoff=3.00 cfs  11,518 cf

Runoff Area=25,531 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 8: Sub-catchment 8
   Tc=6.0 min   CN=98   Runoff=3.27 cfs  12,578 cf

Runoff Area=11,753 sf   73.89% Impervious   Runoff Depth=5.33"Subcatchment 9: Sub-catchment 9
   Tc=6.0 min   CN=93   Runoff=1.45 cfs  5,221 cf

Runoff Area=32,181 sf   67.40% Impervious   Runoff Depth=5.22"Subcatchment 10: Sub-catchment 10
   Tc=6.0 min   CN=92   Runoff=3.93 cfs  13,991 cf

Runoff Area=1,822 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 11: Sub-catchment 11
   Tc=6.0 min   CN=98   Runoff=0.23 cfs  898 cf

Runoff Area=11,042 sf   0.67% Impervious   Runoff Depth=3.81"Subcatchment 12: Sub-catchment 12
   Flow Length=285'   Tc=13.6 min   CN=79   Runoff=0.81 cfs  3,509 cf

Peak Elev=243.00'  Storage=3,676 cf   Inflow=29.88 cfs  113,386 cfPond 1P: EX OWS
   Primary=3.74 cfs  73,058 cf   Secondary=26.20 cfs  40,329 cf   Outflow=29.94 cfs  113,387 cf

   Inflow=29.94 cfs  113,387 cfLink DP-1: DP-1
   Primary=29.94 cfs  113,387 cf

   Inflow=0.81 cfs  3,509 cfLink DP-2: DP-2
   Primary=0.81 cfs  3,509 cf

Total Runoff Area = 246,139 sf   Runoff Volume = 116,896 cf   Average Runoff Depth = 5.70"
9.97% Pervious = 24,528 sf     90.03% Impervious = 221,611 sf
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Summary for Subcatchment 1: Sub-catchment 1

Runoff = 4.30 cfs @ 12.13 hrs,  Volume= 16,548 cf,  Depth= 5.91"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

15,206 98 Roofs, HSG B
18,384 98 Unconnected pavement, HSG B

33,590 98 Weighted Average
33,590 100.00% Impervious Area
18,384 54.73% Unconnected

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

6.0 Direct Entry, 

Subcatchment 1: Sub-catchment 1

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=33,590 sf

Runoff Volume=16,548 cf

Runoff Depth=5.91"

Tc=6.0 min

CN=98

4.30 cfs
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Summary for Subcatchment 2: Sub-catchment 2

Runoff = 0.96 cfs @ 12.13 hrs,  Volume= 3,679 cf,  Depth= 5.91"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

2,936 98 Roofs, HSG B
4,531 98 Unconnected pavement, HSG B

7,467 98 Weighted Average
7,467 100.00% Impervious Area
4,531 60.68% Unconnected

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

6.0 Direct Entry, 

Subcatchment 2: Sub-catchment 2

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=7,467 sf

Runoff Volume=3,679 cf

Runoff Depth=5.91"

Tc=6.0 min

CN=98

0.96 cfs
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Summary for Subcatchment 3: Sub-catchment 3

Runoff = 0.91 cfs @ 12.13 hrs,  Volume= 3,508 cf,  Depth= 5.91"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

2,543 98 Roofs, HSG B
4,577 98 Unconnected pavement, HSG B

7,120 98 Weighted Average
7,120 100.00% Impervious Area
4,577 64.28% Unconnected

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

6.0 Direct Entry, 

Subcatchment 3: Sub-catchment 3

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=7,120 sf

Runoff Volume=3,508 cf

Runoff Depth=5.91"

Tc=6.0 min

CN=98

0.91 cfs
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Summary for Subcatchment 4: Sub-catchment 4

Runoff = 7.38 cfs @ 12.13 hrs,  Volume= 28,379 cf,  Depth= 5.91"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

5,329 98 Roofs, HSG B
52,276 98 Unconnected pavement, HSG B

57,605 98 Weighted Average
57,605 100.00% Impervious Area
52,276 90.75% Unconnected

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

6.0 Direct Entry, 

Subcatchment 4: Sub-catchment 4

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=57,605 sf

Runoff Volume=28,379 cf

Runoff Depth=5.91"

Tc=6.0 min

CN=98

7.38 cfs
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Summary for Subcatchment 5: Sub-catchment 5

Runoff = 1.83 cfs @ 12.13 hrs,  Volume= 7,052 cf,  Depth= 5.91"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

5,500 98 Roofs, HSG B
8,814 98 Unconnected pavement, HSG B

14,314 98 Weighted Average
14,314 100.00% Impervious Area
8,814 61.58% Unconnected

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

6.0 Direct Entry, 

Subcatchment 5: Sub-catchment 5

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=14,314 sf

Runoff Volume=7,052 cf

Runoff Depth=5.91"

Tc=6.0 min

CN=98

1.83 cfs
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Summary for Subcatchment 6: Sub-Catchment 6

Runoff = 2.61 cfs @ 12.13 hrs,  Volume= 10,017 cf,  Depth= 5.91"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

20,333 98 Unconnected pavement, HSG B

20,333 100.00% Impervious Area
20,333 100.00% Unconnected

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

6.0 Direct Entry, 

Subcatchment 6: Sub-Catchment 6

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=20,333 sf

Runoff Volume=10,017 cf

Runoff Depth=5.91"

Tc=6.0 min

CN=98

2.61 cfs
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Summary for Subcatchment 7: Sub-catchment 7

Runoff = 3.00 cfs @ 12.13 hrs,  Volume= 11,518 cf,  Depth= 5.91"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

3,396 98 Roofs, HSG B
19,985 98 Unconnected pavement, HSG B

23,381 98 Weighted Average
23,381 100.00% Impervious Area
19,985 85.48% Unconnected

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

6.0 Direct Entry, 

Subcatchment 7: Sub-catchment 7

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=23,381 sf

Runoff Volume=11,518 cf

Runoff Depth=5.91"

Tc=6.0 min

CN=98

3.00 cfs
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Summary for Subcatchment 8: Sub-catchment 8

Runoff = 3.27 cfs @ 12.13 hrs,  Volume= 12,578 cf,  Depth= 5.91"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

2,117 98 Roofs, HSG B
23,414 98 Unconnected pavement, HSG B

25,531 98 Weighted Average
25,531 100.00% Impervious Area
23,414 91.71% Unconnected

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

6.0 Direct Entry, 

Subcatchment 8: Sub-catchment 8

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=25,531 sf

Runoff Volume=12,578 cf

Runoff Depth=5.91"

Tc=6.0 min

CN=98

3.27 cfs
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Summary for Subcatchment 9: Sub-catchment 9

Runoff = 1.45 cfs @ 12.13 hrs,  Volume= 5,221 cf,  Depth= 5.33"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

3,069 79 <50% Grass cover, Poor, HSG B
8,684 98 Unconnected pavement, HSG B

11,753 93 Weighted Average
3,069 26.11% Pervious Area
8,684 73.89% Impervious Area
8,684 100.00% Unconnected

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

6.0 Direct Entry, 

Subcatchment 9: Sub-catchment 9

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=11,753 sf

Runoff Volume=5,221 cf

Runoff Depth=5.33"

Tc=6.0 min

CN=93

1.45 cfs
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Summary for Subcatchment 10: Sub-catchment 10

Runoff = 3.93 cfs @ 12.13 hrs,  Volume= 13,991 cf,  Depth= 5.22"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

10,491 79 <50% Grass cover, Poor, HSG B
6,760 98 Roofs, HSG B

14,930 98 Unconnected pavement, HSG B

32,181 92 Weighted Average
10,491 32.60% Pervious Area
21,690 67.40% Impervious Area
14,930 68.83% Unconnected

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

6.0 Direct Entry, 

Subcatchment 10: Sub-catchment 10

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=32,181 sf

Runoff Volume=13,991 cf

Runoff Depth=5.22"

Tc=6.0 min

CN=92

3.93 cfs
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Summary for Subcatchment 11: Sub-catchment 11

Runoff = 0.23 cfs @ 12.13 hrs,  Volume= 898 cf,  Depth= 5.91"
     Routed to Pond 1P : EX OWS

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

1,822 98 Roofs, HSG B

1,822 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11: Sub-catchment 11

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=1,822 sf

Runoff Volume=898 cf

Runoff Depth=5.91"

Tc=6.0 min

CN=98

0.23 cfs
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Summary for Subcatchment 12: Sub-catchment 12

Runoff = 0.81 cfs @ 12.21 hrs,  Volume= 3,509 cf,  Depth= 3.81"
     Routed to Link DP-2 : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

74 98 Unconnected pavement, HSG B
10,968 79 <50% Grass cover, Poor, HSG B

11,042 79 Weighted Average
10,968 99.33% Pervious Area

74 0.67% Impervious Area
74 100.00% Unconnected

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

12.0 100 0.0120 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.20"

1.6 185 0.0150 1.97 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.6 285 Total

Subcatchment 12: Sub-catchment 12

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=11,042 sf

Runoff Volume=3,509 cf

Runoff Depth=3.81"

Flow Length=285'

Tc=13.6 min

CN=79

0.81 cfs
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Summary for Pond 1P: EX OWS

[93] Warning: Storage range exceeded by 11.86'
[90] Warning: Qout>Qin may require smaller dt or Finer Routing

Inflow Area = 235,097 sf, 94.23% Impervious,  Inflow Depth = 5.79"    for  50-Year event
Inflow = 29.88 cfs @ 12.13 hrs,  Volume= 113,386 cf
Outflow = 29.94 cfs @ 12.13 hrs,  Volume= 113,387 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.74 cfs @ 12.13 hrs,  Volume= 73,058 cf
     Routed to Link DP-1 : DP-1
Secondary = 26.20 cfs @ 12.13 hrs,  Volume= 40,329 cf
     Routed to Link DP-1 : DP-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 243.00' @ 12.13 hrs   Surf.Area= 2,775 sf   Storage= 3,676 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 14.6 min ( 767.6 - 753.0 )

Volume Invert Avail.Storage Storage Description

#1A 227.14' 0 cf 53.75'W x 51.62'L x 4.00'H Field A
11,098 cf Overall - 4,587 cf Embedded = 6,511 cf  x 0.0% Voids

#2A 227.14' 3,676 cf ADS N-12  36"  x 20  Inside #1
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf
Row Length Adjustment= +1.62' x 7.10 sf x 10 rows
50.75' Header x 7.10 sf  x 2 = 720.6 cf Inside

3,676 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 227.14' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 227.14' 16.0"  Round Culvert   L= 36.0'   Ke= 0.500   

Inlet / Outlet Invert= 227.14' / 227.10'   S= 0.0011 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.40 sf   

#3 Device 2 230.14' 9.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=3.73 cfs @ 12.13 hrs  HW=242.96'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 3.73 cfs @ 19.00 fps)

Secondary OutFlow  Max=26.17 cfs @ 12.13 hrs  HW=242.96'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 26.17 cfs @ 18.74 fps)

3=Broad-Crested Rectangular Weir  (Passes 26.17 cfs of 1,371.93 cfs potential flow)
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Pond 1P: EX OWS - Chamber Wizard Field A

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf

Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf

Row Length Adjustment= +1.62' x 7.10 sf x 10 rows

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

2 Chambers/Row x 20.00' Long +1.62' Row Adjustment +3.50' Header x 2 = 48.62' Row Length +18.0" 

End Stone x 2 = 51.62' Base Length

10 Rows x 42.0" Wide + 21.0" Spacing x 9 + 18.0" Side Stone x 2 = 53.75' Base Width

42.0" Chamber Height + 6.0" Stone Cover = 4.00' Field Height

20 Chambers x 142.0 cf  +1.62' Row Adjustment x 7.10 sf x 10 Rows + 50.75' Header x 7.10 sf x 2 = 

3,675.7 cf Chamber Storage

20 Chambers x 177.1 cf  +1.62' Row Adjustment x 8.86 sf x 10 Rows + 50.75' Header x 8.86 sf x 2 = 

4,585.4 cf Displacement

11,098.3 cf Field - 4,585.4 cf Chambers = 6,512.9 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 3,675.7 cf = 0.084 af

Overall Storage Efficiency = 33.1%

Overall System Size = 51.62' x 53.75' x 4.00'

20 Chambers

411.0 cy Field

241.2 cy Stone
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Pond 1P: EX OWS

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=235,097 sf

Peak Elev=243.00'

Storage=3,676 cf

29.88 cfs

29.94 cfs

3.74 cfs

26.20 cfs
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Summary for Link DP-1: DP-1

Inflow Area = 235,097 sf, 94.23% Impervious,  Inflow Depth = 5.79"    for  50-Year event
Inflow = 29.94 cfs @ 12.13 hrs,  Volume= 113,387 cf
Primary = 29.94 cfs @ 12.13 hrs,  Volume= 113,387 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=235,097 sf
29.94 cfs
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Summary for Link DP-2: DP-2

Inflow Area = 11,042 sf, 0.67% Impervious,  Inflow Depth = 3.81"    for  50-Year event
Inflow = 0.81 cfs @ 12.21 hrs,  Volume= 3,509 cf
Primary = 0.81 cfs @ 12.21 hrs,  Volume= 3,509 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link DP-2: DP-2

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

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

Inflow Area=11,042 sf
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Subcat Reach Pond Link
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 WQV NRCC 24-hr D Default 24.00 1 1.27 2

2 2-Year NRCC 24-hr D Default 24.00 1 2.82 2

3 10-Year NRCC 24-hr D Default 24.00 1 4.16 2

4 50-Year NRCC 24-hr D Default 24.00 1 6.15 2
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

17,393 79 <50% Grass cover, Poor, HSG B  (4, 10, 12)

4,231 61 >75% Grass cover, Good, HSG B  (13)

43,788 98 Roofs, HSG B  (1, 2, 3, 4, 5, 7, 8, 10)

180,727 98 Unconnected pavement, HSG B  (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12)

246,139 96 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

246,139 HSG B 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

0 HSG C

0 HSG D

0 Other

246,139 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

Node

Name

1 1 0.00 0.00 257.0 0.0020 0.012 0.0 18.0 0.0

2 1 0.00 0.00 85.0 0.0020 0.012 0.0 30.0 0.0

3 1 0.00 0.00 35.0 0.0020 0.012 0.0 30.0 0.0

4 1 0.00 0.00 97.0 0.0020 0.012 0.0 30.0 0.0

5 1 0.00 0.00 64.0 0.0020 0.012 0.0 30.0 0.0

6 1 0.00 0.00 103.0 0.0200 0.012 0.0 30.0 0.0

7 1 0.00 0.00 52.0 0.0200 0.012 0.0 30.0 0.0

8 1 0.00 0.00 9.0 0.0200 0.012 0.0 30.0 0.0

9 2 0.00 0.00 80.0 0.0010 0.012 0.0 10.0 0.0

10 2 0.00 0.00 76.0 0.0120 0.012 0.0 10.0 0.0

11 2 0.00 0.00 47.0 0.0020 0.012 0.0 18.0 0.0

12 2 0.00 0.00 257.0 0.0020 0.012 0.0 18.0 0.0

13 2 0.00 0.00 85.0 0.0020 0.012 0.0 30.0 0.0

14 2 0.00 0.00 35.0 0.0020 0.012 0.0 30.0 0.0

15 2 0.00 0.00 97.0 0.0020 0.012 0.0 30.0 0.0

16 2 0.00 0.00 64.0 0.0020 0.012 0.0 30.0 0.0

17 2 0.00 0.00 103.0 0.0200 0.012 0.0 30.0 0.0

18 2 0.00 0.00 52.0 0.0200 0.012 0.0 30.0 0.0

19 2 0.00 0.00 9.0 0.0200 0.012 0.0 30.0 0.0

20 3 0.00 0.00 10.0 0.0012 0.012 0.0 10.0 0.0

21 3 0.00 0.00 76.0 0.0120 0.012 0.0 10.0 0.0

22 3 0.00 0.00 47.0 0.0020 0.012 0.0 18.0 0.0

23 3 0.00 0.00 257.0 0.0020 0.012 0.0 18.0 0.0

24 3 0.00 0.00 85.0 0.0020 0.012 0.0 30.0 0.0

25 3 0.00 0.00 35.0 0.0020 0.012 0.0 30.0 0.0

26 3 0.00 0.00 97.0 0.0020 0.012 0.0 30.0 0.0

27 3 0.00 0.00 64.0 0.0020 0.012 0.0 30.0 0.0

28 3 0.00 0.00 103.0 0.0200 0.012 0.0 30.0 0.0

29 3 0.00 0.00 52.0 0.0200 0.012 0.0 30.0 0.0

30 3 0.00 0.00 9.0 0.0200 0.012 0.0 30.0 0.0

31 4 0.00 0.00 10.0 0.0020 0.012 0.0 18.0 0.0

32 4 0.00 0.00 85.0 0.0020 0.012 0.0 30.0 0.0

33 4 0.00 0.00 35.0 0.0020 0.012 0.0 30.0 0.0

34 4 0.00 0.00 97.0 0.0020 0.012 0.0 30.0 0.0

35 4 0.00 0.00 64.0 0.0020 0.012 0.0 30.0 0.0

36 4 0.00 0.00 103.0 0.0200 0.012 0.0 30.0 0.0

37 4 0.00 0.00 52.0 0.0200 0.012 0.0 30.0 0.0

38 4 0.00 0.00 9.0 0.0200 0.012 0.0 30.0 0.0

39 5 0.00 0.00 85.0 0.0020 0.012 0.0 12.0 0.0

40 5 0.00 0.00 35.0 0.0020 0.012 0.0 30.0 0.0

41 5 0.00 0.00 97.0 0.0020 0.012 0.0 30.0 0.0
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Pipe Listing (all nodes) (continued)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

Node

Name

42 5 0.00 0.00 64.0 0.0020 0.012 0.0 30.0 0.0

43 5 0.00 0.00 103.0 0.0200 0.012 0.0 30.0 0.0

44 5 0.00 0.00 52.0 0.0200 0.012 0.0 30.0 0.0

45 5 0.00 0.00 9.0 0.0200 0.012 0.0 30.0 0.0

46 6 0.00 0.00 10.0 0.0050 0.012 0.0 10.0 0.0

47 6 0.00 0.00 97.0 0.0020 0.012 0.0 30.0 0.0

48 6 0.00 0.00 64.0 0.0020 0.012 0.0 30.0 0.0

49 6 0.00 0.00 103.0 0.0200 0.012 0.0 30.0 0.0

50 6 0.00 0.00 52.0 0.0200 0.012 0.0 30.0 0.0

51 6 0.00 0.00 9.0 0.0200 0.012 0.0 30.0 0.0

52 7 0.00 0.00 10.0 0.0050 0.012 0.0 18.0 0.0

53 7 0.00 0.00 64.0 0.0020 0.012 0.0 30.0 0.0

54 7 0.00 0.00 103.0 0.0200 0.012 0.0 30.0 0.0

55 7 0.00 0.00 52.0 0.0200 0.012 0.0 30.0 0.0

56 7 0.00 0.00 9.0 0.0200 0.012 0.0 30.0 0.0

57 8 0.00 0.00 10.0 0.0050 0.012 0.0 18.0 0.0

58 8 0.00 0.00 103.0 0.0200 0.012 0.0 30.0 0.0

59 8 0.00 0.00 52.0 0.0200 0.012 0.0 30.0 0.0

60 8 0.00 0.00 9.0 0.0200 0.012 0.0 30.0 0.0

61 9 0.00 0.00 45.0 0.0050 0.012 0.0 12.0 0.0

62 9 0.00 0.00 9.0 0.0200 0.012 0.0 30.0 0.0

63 10 0.00 0.00 114.0 0.0050 0.012 0.0 12.0 0.0

64 10 0.00 0.00 52.0 0.0200 0.012 0.0 30.0 0.0

65 10 0.00 0.00 9.0 0.0200 0.012 0.0 30.0 0.0

66 11 0.00 0.00 59.0 0.0020 0.012 0.0 12.0 0.0

67 11 0.00 0.00 39.0 0.0050 0.012 0.0 15.0 0.0

68 11 0.00 0.00 47.0 0.0020 0.012 0.0 18.0 0.0

69 11 0.00 0.00 257.0 0.0020 0.012 0.0 18.0 0.0

70 11 0.00 0.00 85.0 0.0020 0.012 0.0 30.0 0.0

71 11 0.00 0.00 35.0 0.0020 0.012 0.0 30.0 0.0

72 11 0.00 0.00 97.0 0.0020 0.012 0.0 30.0 0.0

73 11 0.00 0.00 64.0 0.0020 0.012 0.0 30.0 0.0

74 11 0.00 0.00 103.0 0.0200 0.012 0.0 30.0 0.0

75 11 0.00 0.00 52.0 0.0200 0.012 0.0 30.0 0.0

76 11 0.00 0.00 9.0 0.0200 0.012 0.0 30.0 0.0

77 12 0.00 0.00 26.0 0.0050 0.012 0.0 12.0 0.0

78 1P 226.32 226.28 7.7 0.0052 0.012 0.0 24.0 0.0

79 1P 226.38 226.24 27.0 0.0052 0.012 0.0 30.0 0.0
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=33,590 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 1: Sub-catchment 1
   Flow Length=851'   Tc=6.0 min   CN=98   Runoff=0.84 cfs  2,951 cf

Runoff Area=7,467 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 2: Sub-catchment 2
   Flow Length=946'   Tc=6.0 min   CN=98   Runoff=0.19 cfs  656 cf

Runoff Area=7,120 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 3: Sub-catchment 3
   Flow Length=897'   Tc=6.0 min   CN=98   Runoff=0.18 cfs  625 cf

Runoff Area=57,605 sf   97.94% Impervious   Runoff Depth=1.05"Subcatchment 4: Sub-catchment 4
   Flow Length=632'   Tc=6.0 min   CN=98   Runoff=1.44 cfs  5,060 cf

Runoff Area=14,314 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 5: Sub-catchment 5
   Flow Length=500'   Tc=6.0 min   CN=98   Runoff=0.36 cfs  1,257 cf

Runoff Area=20,333 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 6: Sub-catchment 6
   Flow Length=490'   Tc=6.0 min   CN=98   Runoff=0.51 cfs  1,786 cf

Runoff Area=23,381 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 7: Sub-catchment 7
   Flow Length=393'   Tc=6.0 min   CN=98   Runoff=0.58 cfs  2,054 cf

Runoff Area=25,531 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 8: Sub-catchment 8
   Flow Length=359'   Tc=6.0 min   CN=98   Runoff=0.64 cfs  2,243 cf

Runoff Area=7,621 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 9: Sub-catchment 9
   Flow Length=216'   Tc=6.0 min   CN=98   Runoff=0.19 cfs  669 cf

Runoff Area=29,279 sf   73.39% Impervious   Runoff Depth=0.67"Subcatchment 10: Sub-catchment 10
   Flow Length=350'   Tc=6.0 min   CN=93   Runoff=0.50 cfs  1,633 cf

Runoff Area=1,822 sf   100.00% Impervious   Runoff Depth=1.05"Subcatchment 11: Sub-catchment 11
   Flow Length=900'   Tc=6.0 min   CN=98   Runoff=0.05 cfs  160 cf

Runoff Area=13,845 sf   39.23% Impervious   Runoff Depth=0.35"Subcatchment 12: Sub-catchment 12
   Flow Length=170'   Tc=6.0 min   CN=86   Runoff=0.12 cfs  400 cf

Runoff Area=4,231 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 13: Sub-catchment 13
   Flow Length=227'   Slope=0.0100 '/'   Tc=24.9 min   CN=61   Runoff=0.00 cfs  0 cf

Peak Elev=227.58'   Inflow=5.57 cfs  19,496 cfPond 1P: Diversion Structure
   Primary=5.57 cfs  19,496 cf   Secondary=0.00 cfs  0 cf   Outflow=5.57 cfs  19,496 cf

Peak Elev=236.89'  Storage=8,851 cf   Inflow=5.57 cfs  19,496 cfPond 2P: AGST
   Outflow=0.22 cfs  19,497 cf

   Inflow=5.57 cfs  19,496 cfLink 1L: Wet Well/Pump
   Primary=5.57 cfs  19,496 cf
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   Inflow=0.22 cfs  19,497 cfLink DP-1: DP-1
   Primary=0.22 cfs  19,497 cf

   Inflow=0.00 cfs  0 cfLink DP-2: DP-2
   Primary=0.00 cfs  0 cf

Total Runoff Area = 246,139 sf   Runoff Volume = 19,496 cf   Average Runoff Depth = 0.95"
8.79% Pervious = 21,624 sf     91.21% Impervious = 224,515 sf
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Summary for Subcatchment 1: Sub-catchment 1

Runoff = 0.84 cfs @ 12.13 hrs,  Volume= 2,951 cf,  Depth= 1.05"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

15,206 98 Roofs, HSG B
18,384 98 Unconnected pavement, HSG B

33,590 98 Weighted Average
33,590 100.00% Impervious Area
18,384 54.73% Unconnected

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

1.3 100 0.0160 1.26 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.7 49 0.0030 1.11 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

4.8 851 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 1: Sub-catchment 1
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=33,590 sf

Runoff Volume=2,951 cf

Runoff Depth=1.05"

Flow Length=851'

Tc=6.0 min

CN=98

0.84 cfs
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Summary for Subcatchment 2: Sub-catchment 2

Runoff = 0.19 cfs @ 12.13 hrs,  Volume= 656 cf,  Depth= 1.05"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

2,936 98 Roofs, HSG B
4,531 98 Unconnected pavement, HSG B

7,467 98 Weighted Average
7,467 100.00% Impervious Area
4,531 60.68% Unconnected

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

0.7 41 0.0140 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

1.0 80 0.0010 1.38 0.75 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 76 0.0120 4.77 2.60 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 47 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
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n= 0.012  Concrete pipe, finished

5.1 946 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2: Sub-catchment 2
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=7,467 sf

Runoff Volume=656 cf

Runoff Depth=1.05"

Flow Length=946'

Tc=6.0 min

CN=98

0.19 cfs
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Summary for Subcatchment 3: Sub-catchment 3

Runoff = 0.18 cfs @ 12.13 hrs,  Volume= 625 cf,  Depth= 1.05"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

2,543 98 Roofs, HSG B
4,577 98 Unconnected pavement, HSG B

7,120 98 Weighted Average
7,120 100.00% Impervious Area
4,577 64.28% Unconnected

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

1.8 62 0.0030 0.59 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.1 10 0.0012 1.51 0.82 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 76 0.0120 4.77 2.60 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 47 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
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n= 0.012  Concrete pipe, finished

5.3 897 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 3: Sub-catchment 3
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=7,120 sf

Runoff Volume=625 cf

Runoff Depth=1.05"

Flow Length=897'

Tc=6.0 min

CN=98

0.18 cfs
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Summary for Subcatchment 4: Sub-catchment 4

Runoff = 1.44 cfs @ 12.13 hrs,  Volume= 5,060 cf,  Depth= 1.05"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

5,329 98 Roofs, HSG B
51,087 98 Unconnected pavement, HSG B
1,189 79 <50% Grass cover, Poor, HSG B

57,605 98 Weighted Average
1,189 2.06% Pervious Area

56,416 97.94% Impervious Area
51,087 90.55% Unconnected

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

1.5 100 0.0120 1.12 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.4 77 0.0230 3.08 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 10 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

3.3 632 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 4: Sub-catchment 4
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=57,605 sf

Runoff Volume=5,060 cf

Runoff Depth=1.05"

Flow Length=632'

Tc=6.0 min

CN=98

1.44 cfs
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Summary for Subcatchment 5: Sub-catchment 5

Runoff = 0.36 cfs @ 12.13 hrs,  Volume= 1,257 cf,  Depth= 1.05"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

5,500 98 Roofs, HSG B
8,814 98 Unconnected pavement, HSG B

14,314 98 Weighted Average
14,314 100.00% Impervious Area
8,814 61.58% Unconnected

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

0.5 55 0.0550 1.83 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.6 85 0.0020 2.20 1.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.1 500 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 5: Sub-catchment 5
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=14,314 sf

Runoff Volume=1,257 cf

Runoff Depth=1.05"

Flow Length=500'

Tc=6.0 min

CN=98

0.36 cfs
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Summary for Subcatchment 6: Sub-catchment 6

Runoff = 0.51 cfs @ 12.13 hrs,  Volume= 1,786 cf,  Depth= 1.05"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

20,333 98 Unconnected pavement, HSG B

20,333 100.00% Impervious Area
20,333 100.00% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.5 55 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 10 0.0050 3.08 1.68 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

3.1 490 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 6: Sub-catchment 6

Runoff
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Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=20,333 sf

Runoff Volume=1,786 cf

Runoff Depth=1.05"

Flow Length=490'

Tc=6.0 min

CN=98

0.51 cfs
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Summary for Subcatchment 7: Sub-catchment 7

Runoff = 0.58 cfs @ 12.13 hrs,  Volume= 2,054 cf,  Depth= 1.05"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

19,985 98 Unconnected pavement, HSG B
3,396 98 Roofs, HSG B

23,381 98 Weighted Average
23,381 100.00% Impervious Area
19,985 85.48% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.5 55 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 10 0.0050 4.55 8.05 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.6 393 Total,  Increased to minimum Tc = 6.0 min



NRCC 24-hr D  WQV Rainfall=1.27"Sandquist Proposed Conditions
  Printed  10/20/2025Prepared by Woodard & Curran, Inc

Page 22HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Subcatchment 7: Sub-catchment 7

Runoff
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=23,381 sf

Runoff Volume=2,054 cf

Runoff Depth=1.05"

Flow Length=393'

Tc=6.0 min

CN=98

0.58 cfs
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Summary for Subcatchment 8: Sub-catchment 8

Runoff = 0.64 cfs @ 12.13 hrs,  Volume= 2,243 cf,  Depth= 1.05"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

23,413 98 Unconnected pavement, HSG B
2,118 98 Roofs, HSG B

25,531 98 Weighted Average
25,531 100.00% Impervious Area
23,413 91.70% Unconnected

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

1.8 100 0.0070 0.90 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.6 85 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 10 0.0050 4.55 8.05 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.6 359 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 8: Sub-catchment 8

Runoff
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=25,531 sf

Runoff Volume=2,243 cf

Runoff Depth=1.05"

Flow Length=359'

Tc=6.0 min

CN=98

0.64 cfs
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Summary for Subcatchment 9: Sub-catchment 9

Runoff = 0.19 cfs @ 12.13 hrs,  Volume= 669 cf,  Depth= 1.05"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

7,621 98 Unconnected pavement, HSG B

7,621 100.00% Impervious Area
7,621 100.00% Unconnected

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

1.7 100 0.0090 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.7 62 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 45 0.0050 3.47 2.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.6 216 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 9: Sub-catchment 9

Runoff
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=7,621 sf

Runoff Volume=669 cf

Runoff Depth=1.05"

Flow Length=216'

Tc=6.0 min

CN=98

0.19 cfs
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Summary for Subcatchment 10: Sub-catchment 10

Runoff = 0.50 cfs @ 12.13 hrs,  Volume= 1,633 cf,  Depth= 0.67"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

14,729 98 Unconnected pavement, HSG B
6,760 98 Roofs, HSG B
7,790 79 <50% Grass cover, Poor, HSG B

29,279 93 Weighted Average
7,790 26.61% Pervious Area

21,489 73.39% Impervious Area
14,729 68.54% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.6 75 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 114 0.0050 3.47 2.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.8 350 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 10: Sub-catchment 10

Runoff
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=29,279 sf

Runoff Volume=1,633 cf

Runoff Depth=0.67"

Flow Length=350'

Tc=6.0 min

CN=93

0.50 cfs
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Summary for Subcatchment 11: Sub-catchment 11

Runoff = 0.05 cfs @ 12.13 hrs,  Volume= 160 cf,  Depth= 1.05"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

1,822 98 Unconnected pavement, HSG B

1,822 100.00% Impervious Area
1,822 100.00% Unconnected

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

0.4 53 0.0690 1.99 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.4 59 0.0020 2.20 1.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.2 39 0.0050 4.03 4.95 Pipe Channel, RCP_Round  15"
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

0.3 47 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

4.1 900 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 11: Sub-catchment 11

Runoff
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=1,822 sf

Runoff Volume=160 cf

Runoff Depth=1.05"

Flow Length=900'

Tc=6.0 min

CN=98

0.05 cfs
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Summary for Subcatchment 12: Sub-catchment 12

Runoff = 0.12 cfs @ 12.14 hrs,  Volume= 400 cf,  Depth= 0.35"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

5,431 98 Unconnected pavement, HSG B
8,414 79 <50% Grass cover, Poor, HSG B

13,845 86 Weighted Average
8,414 60.77% Pervious Area
5,431 39.23% Impervious Area
5,431 100.00% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.2 44 0.0230 3.08 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 26 0.0050 3.47 2.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

1.9 170 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 12: Sub-catchment 12

Runoff
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=13,845 sf

Runoff Volume=400 cf

Runoff Depth=0.35"

Flow Length=170'

Tc=6.0 min

CN=86

0.12 cfs
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Summary for Subcatchment 13: Sub-catchment 13

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"
     Routed to Link DP-2 : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  WQV Rainfall=1.27"

Area (sf) CN Description

4,231 61 >75% Grass cover, Good, HSG B

4,231 100.00% Pervious Area

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

24.9 227 0.0100 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.20"

Subcatchment 13: Sub-catchment 13
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NRCC 24-hr D

WQV Rainfall=1.27"

Runoff Area=4,231 sf

Runoff Volume=0 cf

Runoff Depth=0.00"

Flow Length=227'

Slope=0.0100 '/'

Tc=24.9 min

CN=61

0.00 cfs
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Summary for Pond 1P: Diversion Structure

[57] Hint: Peaked at 227.58' (Flood elevation advised)

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 0.97"    for  WQV event
Inflow = 5.57 cfs @ 12.13 hrs,  Volume= 19,496 cf
Outflow = 5.57 cfs @ 12.13 hrs,  Volume= 19,496 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.57 cfs @ 12.13 hrs,  Volume= 19,496 cf
     Routed to Link 1L : Wet Well/Pump
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link DP-1 : DP-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 227.58' @ 12.13 hrs

Device Routing     Invert Outlet Devices

#1 Primary 226.32' 24.0"  Round Culvert   
L= 7.7'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 226.32' / 226.28'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Secondary 226.38' 30.0"  Round Culvert   
L= 27.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 226.38' / 226.24'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 4.91 sf   

#3 Device 2 228.99' 6.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Device 1 225.00' Special & User-Defined   
Elev.  (feet)  225.00  226.00  240.00   
Disch. (cfs)  0.000  5.790  5.790   

Primary OutFlow  Max=5.57 cfs @ 12.13 hrs  HW=227.58'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 5.57 cfs @ 3.80 fps)

4=Special & User-Defined  (Passes 5.57 cfs of 5.79 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=225.00'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Diversion Structure

Inflow
Outflow
Primary
Secondary
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Summary for Pond 2P: AGST

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 0.97"    for  WQV event
Inflow = 5.57 cfs @ 12.13 hrs,  Volume= 19,496 cf
Outflow = 0.22 cfs @ 11.19 hrs,  Volume= 19,497 cf,  Atten= 96%,  Lag= 0.0 min
Primary = 0.22 cfs @ 11.19 hrs,  Volume= 19,497 cf
     Routed to Link DP-1 : DP-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 236.89' @ 15.07 hrs   Surf.Area= 908 sf   Storage= 8,851 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 361.9 min ( 1,159.6 - 797.7 )

Volume Invert Avail.Storage Storage Description

#1 227.14' 38,133 cf 34.00'D x 42.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices

#1 Primary 227.14' 0.223 cfs Constant Flow/Skimmer   
#2 Primary 265.14' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.22 cfs @ 11.19 hrs  HW=227.56'  TW=0.00'   (Dynamic Tailwater)
1=Constant Flow/Skimmer  (Constant Controls 0.22 cfs)
2=Orifice/Grate  ( Controls 0.00 cfs)

Pond 2P: AGST
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Summary for Link 1L: Wet Well/Pump

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 0.97"    for  WQV event
Inflow = 5.57 cfs @ 12.13 hrs,  Volume= 19,496 cf
Primary = 5.57 cfs @ 12.13 hrs,  Volume= 19,496 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond 2P : AGST

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 1L: Wet Well/Pump
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Summary for Link DP-1: DP-1

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 0.97"    for  WQV event
Inflow = 0.22 cfs @ 11.19 hrs,  Volume= 19,497 cf
Primary = 0.22 cfs @ 11.19 hrs,  Volume= 19,497 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1
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Summary for Link DP-2: DP-2

Inflow Area = 4,231 sf, 0.00% Impervious,  Inflow Depth = 0.00"    for  WQV event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-2: DP-2

Inflow
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=33,590 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 1: Sub-catchment 1
   Flow Length=851'   Tc=6.0 min   CN=98   Runoff=1.95 cfs  7,247 cf

Runoff Area=7,467 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 2: Sub-catchment 2
   Flow Length=946'   Tc=6.0 min   CN=98   Runoff=0.43 cfs  1,611 cf

Runoff Area=7,120 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 3: Sub-catchment 3
   Flow Length=897'   Tc=6.0 min   CN=98   Runoff=0.41 cfs  1,536 cf

Runoff Area=57,605 sf   97.94% Impervious   Runoff Depth=2.59"Subcatchment 4: Sub-catchment 4
   Flow Length=632'   Tc=6.0 min   CN=98   Runoff=3.34 cfs  12,429 cf

Runoff Area=14,314 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 5: Sub-catchment 5
   Flow Length=500'   Tc=6.0 min   CN=98   Runoff=0.83 cfs  3,088 cf

Runoff Area=20,333 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 6: Sub-catchment 6
   Flow Length=490'   Tc=6.0 min   CN=98   Runoff=1.18 cfs  4,387 cf

Runoff Area=23,381 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 7: Sub-catchment 7
   Flow Length=393'   Tc=6.0 min   CN=98   Runoff=1.36 cfs  5,045 cf

Runoff Area=25,531 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 8: Sub-catchment 8
   Flow Length=359'   Tc=6.0 min   CN=98   Runoff=1.48 cfs  5,508 cf

Runoff Area=7,621 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 9: Sub-catchment 9
   Flow Length=216'   Tc=6.0 min   CN=98   Runoff=0.44 cfs  1,644 cf

Runoff Area=29,279 sf   73.39% Impervious   Runoff Depth=2.08"Subcatchment 10: Sub-catchment 10
   Flow Length=350'   Tc=6.0 min   CN=93   Runoff=1.50 cfs  5,081 cf

Runoff Area=1,822 sf   100.00% Impervious   Runoff Depth=2.59"Subcatchment 11: Sub-catchment 11
   Flow Length=900'   Tc=6.0 min   CN=98   Runoff=0.11 cfs  393 cf

Runoff Area=13,845 sf   39.23% Impervious   Runoff Depth=1.51"Subcatchment 12: Sub-catchment 12
   Flow Length=170'   Tc=6.0 min   CN=86   Runoff=0.54 cfs  1,741 cf

Runoff Area=4,231 sf   0.00% Impervious   Runoff Depth=0.30"Subcatchment 13: Sub-catchment 13
   Flow Length=227'   Slope=0.0100 '/'   Tc=24.9 min   CN=61   Runoff=0.01 cfs  106 cf

Peak Elev=229.60'   Inflow=13.57 cfs  49,711 cfPond 1P: Diversion Structure
   Primary=5.79 cfs  45,927 cf   Secondary=7.78 cfs  3,783 cf   Outflow=13.57 cfs  49,711 cf

Peak Elev=259.25'  Storage=29,150 cf   Inflow=5.79 cfs  45,927 cfPond 2P: AGST
   Outflow=0.22 cfs  35,976 cf

   Inflow=5.79 cfs  45,927 cfLink 1L: Wet Well/Pump
   Primary=5.79 cfs  45,927 cf
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   Inflow=8.00 cfs  39,759 cfLink DP-1: DP-1
   Primary=8.00 cfs  39,759 cf

   Inflow=0.01 cfs  106 cfLink DP-2: DP-2
   Primary=0.01 cfs  106 cf

Total Runoff Area = 246,139 sf   Runoff Volume = 49,816 cf   Average Runoff Depth = 2.43"
8.79% Pervious = 21,624 sf     91.21% Impervious = 224,515 sf



NRCC 24-hr D  2-Year Rainfall=2.82"Sandquist Proposed Conditions
  Printed  10/20/2025Prepared by Woodard & Curran, Inc

Page 40HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 1: Sub-catchment 1

Runoff = 1.95 cfs @ 12.13 hrs,  Volume= 7,247 cf,  Depth= 2.59"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

15,206 98 Roofs, HSG B
18,384 98 Unconnected pavement, HSG B

33,590 98 Weighted Average
33,590 100.00% Impervious Area
18,384 54.73% Unconnected

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

1.3 100 0.0160 1.26 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.7 49 0.0030 1.11 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

4.8 851 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 1: Sub-catchment 1
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Runoff Area=33,590 sf

Runoff Volume=7,247 cf

Runoff Depth=2.59"

Flow Length=851'

Tc=6.0 min

CN=98

1.95 cfs
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Summary for Subcatchment 2: Sub-catchment 2

Runoff = 0.43 cfs @ 12.13 hrs,  Volume= 1,611 cf,  Depth= 2.59"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

2,936 98 Roofs, HSG B
4,531 98 Unconnected pavement, HSG B

7,467 98 Weighted Average
7,467 100.00% Impervious Area
4,531 60.68% Unconnected

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

0.7 41 0.0140 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

1.0 80 0.0010 1.38 0.75 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 76 0.0120 4.77 2.60 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 47 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
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n= 0.012  Concrete pipe, finished

5.1 946 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2: Sub-catchment 2
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2-Year Rainfall=2.82"

Runoff Area=7,467 sf

Runoff Volume=1,611 cf

Runoff Depth=2.59"

Flow Length=946'

Tc=6.0 min

CN=98

0.43 cfs
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Summary for Subcatchment 3: Sub-catchment 3

Runoff = 0.41 cfs @ 12.13 hrs,  Volume= 1,536 cf,  Depth= 2.59"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

2,543 98 Roofs, HSG B
4,577 98 Unconnected pavement, HSG B

7,120 98 Weighted Average
7,120 100.00% Impervious Area
4,577 64.28% Unconnected

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

1.8 62 0.0030 0.59 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.1 10 0.0012 1.51 0.82 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 76 0.0120 4.77 2.60 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 47 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
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n= 0.012  Concrete pipe, finished

5.3 897 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 3: Sub-catchment 3
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=7,120 sf

Runoff Volume=1,536 cf

Runoff Depth=2.59"

Flow Length=897'

Tc=6.0 min

CN=98

0.41 cfs
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Summary for Subcatchment 4: Sub-catchment 4

Runoff = 3.34 cfs @ 12.13 hrs,  Volume= 12,429 cf,  Depth= 2.59"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

5,329 98 Roofs, HSG B
51,087 98 Unconnected pavement, HSG B
1,189 79 <50% Grass cover, Poor, HSG B

57,605 98 Weighted Average
1,189 2.06% Pervious Area

56,416 97.94% Impervious Area
51,087 90.55% Unconnected

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

1.5 100 0.0120 1.12 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.4 77 0.0230 3.08 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 10 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

3.3 632 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 4: Sub-catchment 4
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=57,605 sf

Runoff Volume=12,429 cf

Runoff Depth=2.59"

Flow Length=632'

Tc=6.0 min

CN=98

3.34 cfs
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Summary for Subcatchment 5: Sub-catchment 5

Runoff = 0.83 cfs @ 12.13 hrs,  Volume= 3,088 cf,  Depth= 2.59"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

5,500 98 Roofs, HSG B
8,814 98 Unconnected pavement, HSG B

14,314 98 Weighted Average
14,314 100.00% Impervious Area
8,814 61.58% Unconnected

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

0.5 55 0.0550 1.83 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.6 85 0.0020 2.20 1.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.1 500 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 5: Sub-catchment 5
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=14,314 sf

Runoff Volume=3,088 cf

Runoff Depth=2.59"

Flow Length=500'

Tc=6.0 min

CN=98

0.83 cfs
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Summary for Subcatchment 6: Sub-catchment 6

Runoff = 1.18 cfs @ 12.13 hrs,  Volume= 4,387 cf,  Depth= 2.59"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

20,333 98 Unconnected pavement, HSG B

20,333 100.00% Impervious Area
20,333 100.00% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.5 55 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 10 0.0050 3.08 1.68 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

3.1 490 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 6: Sub-catchment 6

Runoff
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=20,333 sf

Runoff Volume=4,387 cf

Runoff Depth=2.59"

Flow Length=490'

Tc=6.0 min

CN=98

1.18 cfs
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Summary for Subcatchment 7: Sub-catchment 7

Runoff = 1.36 cfs @ 12.13 hrs,  Volume= 5,045 cf,  Depth= 2.59"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

19,985 98 Unconnected pavement, HSG B
3,396 98 Roofs, HSG B

23,381 98 Weighted Average
23,381 100.00% Impervious Area
19,985 85.48% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.5 55 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 10 0.0050 4.55 8.05 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.6 393 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 7: Sub-catchment 7

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=23,381 sf

Runoff Volume=5,045 cf

Runoff Depth=2.59"

Flow Length=393'

Tc=6.0 min

CN=98

1.36 cfs
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Summary for Subcatchment 8: Sub-catchment 8

Runoff = 1.48 cfs @ 12.13 hrs,  Volume= 5,508 cf,  Depth= 2.59"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

23,413 98 Unconnected pavement, HSG B
2,118 98 Roofs, HSG B

25,531 98 Weighted Average
25,531 100.00% Impervious Area
23,413 91.70% Unconnected

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

1.8 100 0.0070 0.90 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.6 85 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 10 0.0050 4.55 8.05 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.6 359 Total,  Increased to minimum Tc = 6.0 min



NRCC 24-hr D  2-Year Rainfall=2.82"Sandquist Proposed Conditions
  Printed  10/20/2025Prepared by Woodard & Curran, Inc

Page 55HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Subcatchment 8: Sub-catchment 8

Runoff
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=25,531 sf

Runoff Volume=5,508 cf

Runoff Depth=2.59"

Flow Length=359'

Tc=6.0 min

CN=98

1.48 cfs
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Summary for Subcatchment 9: Sub-catchment 9

Runoff = 0.44 cfs @ 12.13 hrs,  Volume= 1,644 cf,  Depth= 2.59"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

7,621 98 Unconnected pavement, HSG B

7,621 100.00% Impervious Area
7,621 100.00% Unconnected

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

1.7 100 0.0090 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.7 62 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 45 0.0050 3.47 2.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.6 216 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 9: Sub-catchment 9
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=7,621 sf

Runoff Volume=1,644 cf

Runoff Depth=2.59"

Flow Length=216'

Tc=6.0 min

CN=98

0.44 cfs
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Summary for Subcatchment 10: Sub-catchment 10

Runoff = 1.50 cfs @ 12.13 hrs,  Volume= 5,081 cf,  Depth= 2.08"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

14,729 98 Unconnected pavement, HSG B
6,760 98 Roofs, HSG B
7,790 79 <50% Grass cover, Poor, HSG B

29,279 93 Weighted Average
7,790 26.61% Pervious Area

21,489 73.39% Impervious Area
14,729 68.54% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.6 75 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 114 0.0050 3.47 2.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.8 350 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 10: Sub-catchment 10

Runoff

Hydrograph
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=29,279 sf

Runoff Volume=5,081 cf

Runoff Depth=2.08"

Flow Length=350'

Tc=6.0 min

CN=93

1.50 cfs
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Summary for Subcatchment 11: Sub-catchment 11

Runoff = 0.11 cfs @ 12.13 hrs,  Volume= 393 cf,  Depth= 2.59"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

1,822 98 Unconnected pavement, HSG B

1,822 100.00% Impervious Area
1,822 100.00% Unconnected

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

0.4 53 0.0690 1.99 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.4 59 0.0020 2.20 1.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.2 39 0.0050 4.03 4.95 Pipe Channel, RCP_Round  15"
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

0.3 47 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

4.1 900 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 11: Sub-catchment 11
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=1,822 sf

Runoff Volume=393 cf

Runoff Depth=2.59"

Flow Length=900'

Tc=6.0 min

CN=98

0.11 cfs
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Summary for Subcatchment 12: Sub-catchment 12

Runoff = 0.54 cfs @ 12.13 hrs,  Volume= 1,741 cf,  Depth= 1.51"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

5,431 98 Unconnected pavement, HSG B
8,414 79 <50% Grass cover, Poor, HSG B

13,845 86 Weighted Average
8,414 60.77% Pervious Area
5,431 39.23% Impervious Area
5,431 100.00% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.2 44 0.0230 3.08 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 26 0.0050 3.47 2.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

1.9 170 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 12: Sub-catchment 12
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=13,845 sf
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Summary for Subcatchment 13: Sub-catchment 13

Runoff = 0.01 cfs @ 12.48 hrs,  Volume= 106 cf,  Depth= 0.30"
     Routed to Link DP-2 : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  2-Year Rainfall=2.82"

Area (sf) CN Description

4,231 61 >75% Grass cover, Good, HSG B

4,231 100.00% Pervious Area

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

24.9 227 0.0100 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.20"

Subcatchment 13: Sub-catchment 13
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NRCC 24-hr D

2-Year Rainfall=2.82"

Runoff Area=4,231 sf

Runoff Volume=106 cf

Runoff Depth=0.30"

Flow Length=227'

Slope=0.0100 '/'

Tc=24.9 min

CN=61
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Summary for Pond 1P: Diversion Structure

[57] Hint: Peaked at 229.60' (Flood elevation advised)

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 2.47"    for  2-Year event
Inflow = 13.57 cfs @ 12.13 hrs,  Volume= 49,711 cf
Outflow = 13.57 cfs @ 12.13 hrs,  Volume= 49,711 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.79 cfs @ 11.97 hrs,  Volume= 45,927 cf
     Routed to Link 1L : Wet Well/Pump
Secondary = 7.78 cfs @ 12.13 hrs,  Volume= 3,783 cf
     Routed to Link DP-1 : DP-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 229.60' @ 12.13 hrs

Device Routing     Invert Outlet Devices

#1 Primary 226.32' 24.0"  Round Culvert   
L= 7.7'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 226.32' / 226.28'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Secondary 226.38' 30.0"  Round Culvert   
L= 27.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 226.38' / 226.24'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 4.91 sf   

#3 Device 2 228.99' 6.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Device 1 225.00' Special & User-Defined   
Elev.  (feet)  225.00  226.00  240.00   
Disch. (cfs)  0.000  5.790  5.790   

Primary OutFlow  Max=5.79 cfs @ 11.97 hrs  HW=229.03'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 5.79 cfs of 17.39 cfs potential flow)

4=Special & User-Defined  (Custom Controls 5.79 cfs)

Secondary OutFlow  Max=7.77 cfs @ 12.13 hrs  HW=229.59'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 7.77 cfs of 29.17 cfs potential flow)

3=Broad-Crested Rectangular Weir  (Weir Controls 7.77 cfs @ 2.14 fps)
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Pond 1P: Diversion Structure

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=241,908 sf

Peak Elev=229.60'

13.57 cfs

13.57 cfs

5.79 cfs

7.78 cfs



NRCC 24-hr D  2-Year Rainfall=2.82"Sandquist Proposed Conditions
  Printed  10/20/2025Prepared by Woodard & Curran, Inc

Page 65HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Summary for Pond 2P: AGST

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 2.28"    for  2-Year event
Inflow = 5.79 cfs @ 11.97 hrs,  Volume= 45,927 cf
Outflow = 0.22 cfs @ 7.87 hrs,  Volume= 35,976 cf,  Atten= 96%,  Lag= 0.0 min
Primary = 0.22 cfs @ 7.87 hrs,  Volume= 35,976 cf
     Routed to Link DP-1 : DP-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 259.25' @ 23.69 hrs   Surf.Area= 908 sf   Storage= 29,150 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 759.1 min ( 1,534.5 - 775.4 )

Volume Invert Avail.Storage Storage Description

#1 227.14' 38,133 cf 34.00'D x 42.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices

#1 Primary 227.14' 0.223 cfs Constant Flow/Skimmer   
#2 Primary 265.14' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.22 cfs @ 7.87 hrs  HW=227.56'  TW=0.00'   (Dynamic Tailwater)
1=Constant Flow/Skimmer  (Constant Controls 0.22 cfs)
2=Orifice/Grate  ( Controls 0.00 cfs)

Pond 2P: AGST
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Summary for Link 1L: Wet Well/Pump

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 2.28"    for  2-Year event
Inflow = 5.79 cfs @ 11.97 hrs,  Volume= 45,927 cf
Primary = 5.79 cfs @ 11.97 hrs,  Volume= 45,927 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond 2P : AGST

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 1L: Wet Well/Pump
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Summary for Link DP-1: DP-1

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth > 1.97"    for  2-Year event
Inflow = 8.00 cfs @ 12.13 hrs,  Volume= 39,759 cf
Primary = 8.00 cfs @ 12.13 hrs,  Volume= 39,759 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1
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Summary for Link DP-2: DP-2

Inflow Area = 4,231 sf, 0.00% Impervious,  Inflow Depth = 0.30"    for  2-Year event
Inflow = 0.01 cfs @ 12.48 hrs,  Volume= 106 cf
Primary = 0.01 cfs @ 12.48 hrs,  Volume= 106 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-2: DP-2
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=33,590 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 1: Sub-catchment 1
   Flow Length=851'   Tc=6.0 min   CN=98   Runoff=2.90 cfs  10,986 cf

Runoff Area=7,467 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 2: Sub-catchment 2
   Flow Length=946'   Tc=6.0 min   CN=98   Runoff=0.64 cfs  2,442 cf

Runoff Area=7,120 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 3: Sub-catchment 3
   Flow Length=897'   Tc=6.0 min   CN=98   Runoff=0.61 cfs  2,329 cf

Runoff Area=57,605 sf   97.94% Impervious   Runoff Depth=3.92"Subcatchment 4: Sub-catchment 4
   Flow Length=632'   Tc=6.0 min   CN=98   Runoff=4.97 cfs  18,840 cf

Runoff Area=14,314 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 5: Sub-catchment 5
   Flow Length=500'   Tc=6.0 min   CN=98   Runoff=1.24 cfs  4,682 cf

Runoff Area=20,333 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 6: Sub-catchment 6
   Flow Length=490'   Tc=6.0 min   CN=98   Runoff=1.76 cfs  6,650 cf

Runoff Area=23,381 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 7: Sub-catchment 7
   Flow Length=393'   Tc=6.0 min   CN=98   Runoff=2.02 cfs  7,647 cf

Runoff Area=25,531 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 8: Sub-catchment 8
   Flow Length=359'   Tc=6.0 min   CN=98   Runoff=2.20 cfs  8,350 cf

Runoff Area=7,621 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 9: Sub-catchment 9
   Flow Length=216'   Tc=6.0 min   CN=98   Runoff=0.66 cfs  2,493 cf

Runoff Area=29,279 sf   73.39% Impervious   Runoff Depth=3.38"Subcatchment 10: Sub-catchment 10
   Flow Length=350'   Tc=6.0 min   CN=93   Runoff=2.36 cfs  8,237 cf

Runoff Area=1,822 sf   100.00% Impervious   Runoff Depth=3.92"Subcatchment 11: Sub-catchment 11
   Flow Length=900'   Tc=6.0 min   CN=98   Runoff=0.16 cfs  596 cf

Runoff Area=13,845 sf   39.23% Impervious   Runoff Depth=2.69"Subcatchment 12: Sub-catchment 12
   Flow Length=170'   Tc=6.0 min   CN=86   Runoff=0.94 cfs  3,106 cf

Runoff Area=4,231 sf   0.00% Impervious   Runoff Depth=0.90"Subcatchment 13: Sub-catchment 13
   Flow Length=227'   Slope=0.0100 '/'   Tc=24.9 min   CN=61   Runoff=0.05 cfs  316 cf

Peak Elev=229.88'   Inflow=20.46 cfs  76,357 cfPond 1P: Diversion Structure
   Primary=5.79 cfs  66,953 cf   Secondary=14.67 cfs  9,404 cf   Outflow=20.46 cfs  76,357 cf

Peak Elev=265.74'  Storage=35,047 cf   Inflow=5.79 cfs  66,953 cfPond 2P: AGST
   Outflow=1.52 cfs  51,519 cf

   Inflow=5.79 cfs  66,953 cfLink 1L: Wet Well/Pump
   Primary=5.79 cfs  66,953 cf
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   Inflow=14.89 cfs  60,923 cfLink DP-1: DP-1
   Primary=14.89 cfs  60,923 cf

   Inflow=0.05 cfs  316 cfLink DP-2: DP-2
   Primary=0.05 cfs  316 cf

Total Runoff Area = 246,139 sf   Runoff Volume = 76,672 cf   Average Runoff Depth = 3.74"
8.79% Pervious = 21,624 sf     91.21% Impervious = 224,515 sf
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Summary for Subcatchment 1: Sub-catchment 1

Runoff = 2.90 cfs @ 12.13 hrs,  Volume= 10,986 cf,  Depth= 3.92"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

15,206 98 Roofs, HSG B
18,384 98 Unconnected pavement, HSG B

33,590 98 Weighted Average
33,590 100.00% Impervious Area
18,384 54.73% Unconnected

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

1.3 100 0.0160 1.26 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.7 49 0.0030 1.11 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

4.8 851 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 1: Sub-catchment 1
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=33,590 sf

Runoff Volume=10,986 cf

Runoff Depth=3.92"

Flow Length=851'

Tc=6.0 min

CN=98

2.90 cfs
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Summary for Subcatchment 2: Sub-catchment 2

Runoff = 0.64 cfs @ 12.13 hrs,  Volume= 2,442 cf,  Depth= 3.92"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

2,936 98 Roofs, HSG B
4,531 98 Unconnected pavement, HSG B

7,467 98 Weighted Average
7,467 100.00% Impervious Area
4,531 60.68% Unconnected

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

0.7 41 0.0140 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

1.0 80 0.0010 1.38 0.75 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 76 0.0120 4.77 2.60 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 47 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
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n= 0.012  Concrete pipe, finished

5.1 946 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2: Sub-catchment 2
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Summary for Subcatchment 3: Sub-catchment 3

Runoff = 0.61 cfs @ 12.13 hrs,  Volume= 2,329 cf,  Depth= 3.92"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

2,543 98 Roofs, HSG B
4,577 98 Unconnected pavement, HSG B

7,120 98 Weighted Average
7,120 100.00% Impervious Area
4,577 64.28% Unconnected

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

1.8 62 0.0030 0.59 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.1 10 0.0012 1.51 0.82 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 76 0.0120 4.77 2.60 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 47 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
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n= 0.012  Concrete pipe, finished

5.3 897 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 3: Sub-catchment 3
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=7,120 sf

Runoff Volume=2,329 cf

Runoff Depth=3.92"

Flow Length=897'

Tc=6.0 min

CN=98

0.61 cfs
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Summary for Subcatchment 4: Sub-catchment 4

Runoff = 4.97 cfs @ 12.13 hrs,  Volume= 18,840 cf,  Depth= 3.92"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

5,329 98 Roofs, HSG B
51,087 98 Unconnected pavement, HSG B
1,189 79 <50% Grass cover, Poor, HSG B

57,605 98 Weighted Average
1,189 2.06% Pervious Area

56,416 97.94% Impervious Area
51,087 90.55% Unconnected

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

1.5 100 0.0120 1.12 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.4 77 0.0230 3.08 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 10 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

3.3 632 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 4: Sub-catchment 4

Runoff
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=57,605 sf

Runoff Volume=18,840 cf

Runoff Depth=3.92"

Flow Length=632'

Tc=6.0 min

CN=98

4.97 cfs
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Summary for Subcatchment 5: Sub-catchment 5

Runoff = 1.24 cfs @ 12.13 hrs,  Volume= 4,682 cf,  Depth= 3.92"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

5,500 98 Roofs, HSG B
8,814 98 Unconnected pavement, HSG B

14,314 98 Weighted Average
14,314 100.00% Impervious Area
8,814 61.58% Unconnected

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

0.5 55 0.0550 1.83 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.6 85 0.0020 2.20 1.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.1 500 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 5: Sub-catchment 5
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=14,314 sf

Runoff Volume=4,682 cf

Runoff Depth=3.92"

Flow Length=500'

Tc=6.0 min

CN=98

1.24 cfs
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Summary for Subcatchment 6: Sub-catchment 6

[47] Hint: Peak is 105% of capacity of segment #3

Runoff = 1.76 cfs @ 12.13 hrs,  Volume= 6,650 cf,  Depth= 3.92"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

20,333 98 Unconnected pavement, HSG B

20,333 100.00% Impervious Area
20,333 100.00% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.5 55 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 10 0.0050 3.08 1.68 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

3.1 490 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 6: Sub-catchment 6
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=20,333 sf

Runoff Volume=6,650 cf

Runoff Depth=3.92"

Flow Length=490'

Tc=6.0 min

CN=98

1.76 cfs
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Summary for Subcatchment 7: Sub-catchment 7

Runoff = 2.02 cfs @ 12.13 hrs,  Volume= 7,647 cf,  Depth= 3.92"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

19,985 98 Unconnected pavement, HSG B
3,396 98 Roofs, HSG B

23,381 98 Weighted Average
23,381 100.00% Impervious Area
19,985 85.48% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.5 55 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 10 0.0050 4.55 8.05 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.6 393 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 7: Sub-catchment 7

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

2

1

0

NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=23,381 sf

Runoff Volume=7,647 cf

Runoff Depth=3.92"

Flow Length=393'

Tc=6.0 min

CN=98

2.02 cfs
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Summary for Subcatchment 8: Sub-catchment 8

Runoff = 2.20 cfs @ 12.13 hrs,  Volume= 8,350 cf,  Depth= 3.92"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

23,413 98 Unconnected pavement, HSG B
2,118 98 Roofs, HSG B

25,531 98 Weighted Average
25,531 100.00% Impervious Area
23,413 91.70% Unconnected

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

1.8 100 0.0070 0.90 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.6 85 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 10 0.0050 4.55 8.05 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.6 359 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 8: Sub-catchment 8

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

2

1

0

NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=25,531 sf

Runoff Volume=8,350 cf

Runoff Depth=3.92"

Flow Length=359'

Tc=6.0 min

CN=98

2.20 cfs
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Summary for Subcatchment 9: Sub-catchment 9

Runoff = 0.66 cfs @ 12.13 hrs,  Volume= 2,493 cf,  Depth= 3.92"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

7,621 98 Unconnected pavement, HSG B

7,621 100.00% Impervious Area
7,621 100.00% Unconnected

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

1.7 100 0.0090 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.7 62 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 45 0.0050 3.47 2.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.6 216 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 9: Sub-catchment 9
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=7,621 sf

Runoff Volume=2,493 cf

Runoff Depth=3.92"

Flow Length=216'

Tc=6.0 min

CN=98

0.66 cfs
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Summary for Subcatchment 10: Sub-catchment 10

Runoff = 2.36 cfs @ 12.13 hrs,  Volume= 8,237 cf,  Depth= 3.38"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

14,729 98 Unconnected pavement, HSG B
6,760 98 Roofs, HSG B
7,790 79 <50% Grass cover, Poor, HSG B

29,279 93 Weighted Average
7,790 26.61% Pervious Area

21,489 73.39% Impervious Area
14,729 68.54% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.6 75 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 114 0.0050 3.47 2.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.8 350 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 10: Sub-catchment 10
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=29,279 sf

Runoff Volume=8,237 cf

Runoff Depth=3.38"

Flow Length=350'

Tc=6.0 min

CN=93

2.36 cfs
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Summary for Subcatchment 11: Sub-catchment 11

Runoff = 0.16 cfs @ 12.13 hrs,  Volume= 596 cf,  Depth= 3.92"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

1,822 98 Unconnected pavement, HSG B

1,822 100.00% Impervious Area
1,822 100.00% Unconnected

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

0.4 53 0.0690 1.99 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.4 59 0.0020 2.20 1.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.2 39 0.0050 4.03 4.95 Pipe Channel, RCP_Round  15"
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

0.3 47 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

4.1 900 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 11: Sub-catchment 11
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=1,822 sf

Runoff Volume=596 cf

Runoff Depth=3.92"

Flow Length=900'

Tc=6.0 min

CN=98

0.16 cfs
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Summary for Subcatchment 12: Sub-catchment 12

Runoff = 0.94 cfs @ 12.13 hrs,  Volume= 3,106 cf,  Depth= 2.69"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

5,431 98 Unconnected pavement, HSG B
8,414 79 <50% Grass cover, Poor, HSG B

13,845 86 Weighted Average
8,414 60.77% Pervious Area
5,431 39.23% Impervious Area
5,431 100.00% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.2 44 0.0230 3.08 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 26 0.0050 3.47 2.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

1.9 170 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 12: Sub-catchment 12
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=13,845 sf

Runoff Volume=3,106 cf

Runoff Depth=2.69"

Flow Length=170'

Tc=6.0 min

CN=86

0.94 cfs
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Summary for Subcatchment 13: Sub-catchment 13

Runoff = 0.05 cfs @ 12.39 hrs,  Volume= 316 cf,  Depth= 0.90"
     Routed to Link DP-2 : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  10-Year Rainfall=4.16"

Area (sf) CN Description

4,231 61 >75% Grass cover, Good, HSG B

4,231 100.00% Pervious Area

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

24.9 227 0.0100 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.20"

Subcatchment 13: Sub-catchment 13

Runoff
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NRCC 24-hr D

10-Year Rainfall=4.16"

Runoff Area=4,231 sf

Runoff Volume=316 cf

Runoff Depth=0.90"

Flow Length=227'

Slope=0.0100 '/'

Tc=24.9 min

CN=61

0.05 cfs
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Summary for Pond 1P: Diversion Structure

[57] Hint: Peaked at 229.88' (Flood elevation advised)

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 3.79"    for  10-Year event
Inflow = 20.46 cfs @ 12.13 hrs,  Volume= 76,357 cf
Outflow = 20.46 cfs @ 12.13 hrs,  Volume= 76,357 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.79 cfs @ 11.88 hrs,  Volume= 66,953 cf
     Routed to Link 1L : Wet Well/Pump
Secondary = 14.67 cfs @ 12.13 hrs,  Volume= 9,404 cf
     Routed to Link DP-1 : DP-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 229.88' @ 12.13 hrs

Device Routing     Invert Outlet Devices

#1 Primary 226.32' 24.0"  Round Culvert   
L= 7.7'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 226.32' / 226.28'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Secondary 226.38' 30.0"  Round Culvert   
L= 27.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 226.38' / 226.24'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 4.91 sf   

#3 Device 2 228.99' 6.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Device 1 225.00' Special & User-Defined   
Elev.  (feet)  225.00  226.00  240.00   
Disch. (cfs)  0.000  5.790  5.790   

Primary OutFlow  Max=5.79 cfs @ 11.88 hrs  HW=229.03'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 5.79 cfs of 17.41 cfs potential flow)

4=Special & User-Defined  (Custom Controls 5.79 cfs)

Secondary OutFlow  Max=14.65 cfs @ 12.13 hrs  HW=229.88'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 14.65 cfs of 32.13 cfs potential flow)

3=Broad-Crested Rectangular Weir  (Weir Controls 14.65 cfs @ 2.74 fps)
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Pond 1P: Diversion Structure

Inflow
Outflow
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Secondary

Hydrograph

Time  (hours)
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Inflow Area=241,908 sf

Peak Elev=229.88'
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Summary for Pond 2P: AGST

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 3.32"    for  10-Year event
Inflow = 5.79 cfs @ 11.88 hrs,  Volume= 66,953 cf
Outflow = 1.52 cfs @ 13.38 hrs,  Volume= 51,519 cf,  Atten= 74%,  Lag= 90.1 min
Primary = 1.52 cfs @ 13.38 hrs,  Volume= 51,519 cf
     Routed to Link DP-1 : DP-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 265.74' @ 13.38 hrs   Surf.Area= 908 sf   Storage= 35,047 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 585.5 min ( 1,352.2 - 766.7 )

Volume Invert Avail.Storage Storage Description

#1 227.14' 38,133 cf 34.00'D x 42.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices

#1 Primary 227.14' 0.223 cfs Constant Flow/Skimmer   
#2 Primary 265.14' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=1.52 cfs @ 13.38 hrs  HW=265.74'  TW=0.00'   (Dynamic Tailwater)
1=Constant Flow/Skimmer  (Constant Controls 0.22 cfs)
2=Orifice/Grate  (Orifice Controls 1.30 cfs @ 2.64 fps)

Pond 2P: AGST
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Inflow Area=241,908 sf

Peak Elev=265.74'

Storage=35,047 cf
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Summary for Link 1L: Wet Well/Pump

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 3.32"    for  10-Year event
Inflow = 5.79 cfs @ 11.88 hrs,  Volume= 66,953 cf
Primary = 5.79 cfs @ 11.88 hrs,  Volume= 66,953 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond 2P : AGST

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 1L: Wet Well/Pump
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5.79 cfs

5.79 cfs



NRCC 24-hr D  10-Year Rainfall=4.16"Sandquist Proposed Conditions
  Printed  10/20/2025Prepared by Woodard & Curran, Inc

Page 98HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Summary for Link DP-1: DP-1

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth > 3.02"    for  10-Year event
Inflow = 14.89 cfs @ 12.13 hrs,  Volume= 60,923 cf
Primary = 14.89 cfs @ 12.13 hrs,  Volume= 60,923 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1
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Summary for Link DP-2: DP-2

Inflow Area = 4,231 sf, 0.00% Impervious,  Inflow Depth = 0.90"    for  10-Year event
Inflow = 0.05 cfs @ 12.39 hrs,  Volume= 316 cf
Primary = 0.05 cfs @ 12.39 hrs,  Volume= 316 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-2: DP-2
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=33,590 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 1: Sub-catchment 1
   Flow Length=851'   Tc=6.0 min   CN=98   Runoff=4.30 cfs  16,548 cf

Runoff Area=7,467 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 2: Sub-catchment 2
   Flow Length=946'   Tc=6.0 min   CN=98   Runoff=0.96 cfs  3,679 cf

Runoff Area=7,120 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 3: Sub-catchment 3
   Flow Length=897'   Tc=6.0 min   CN=98   Runoff=0.91 cfs  3,508 cf

Runoff Area=57,605 sf   97.94% Impervious   Runoff Depth=5.91"Subcatchment 4: Sub-catchment 4
   Flow Length=632'   Tc=6.0 min   CN=98   Runoff=7.38 cfs  28,379 cf

Runoff Area=14,314 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 5: Sub-catchment 5
   Flow Length=500'   Tc=6.0 min   CN=98   Runoff=1.83 cfs  7,052 cf

Runoff Area=20,333 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 6: Sub-catchment 6
   Flow Length=490'   Tc=6.0 min   CN=98   Runoff=2.61 cfs  10,017 cf

Runoff Area=23,381 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 7: Sub-catchment 7
   Flow Length=393'   Tc=6.0 min   CN=98   Runoff=3.00 cfs  11,518 cf

Runoff Area=25,531 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 8: Sub-catchment 8
   Flow Length=359'   Tc=6.0 min   CN=98   Runoff=3.27 cfs  12,578 cf

Runoff Area=7,621 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 9: Sub-catchment 9
   Flow Length=216'   Tc=6.0 min   CN=98   Runoff=0.98 cfs  3,754 cf

Runoff Area=29,279 sf   73.39% Impervious   Runoff Depth=5.33"Subcatchment 10: Sub-catchment 10
   Flow Length=350'   Tc=6.0 min   CN=93   Runoff=3.62 cfs  13,006 cf

Runoff Area=1,822 sf   100.00% Impervious   Runoff Depth=5.91"Subcatchment 11: Sub-catchment 11
   Flow Length=900'   Tc=6.0 min   CN=98   Runoff=0.23 cfs  898 cf

Runoff Area=13,845 sf   39.23% Impervious   Runoff Depth=4.55"Subcatchment 12: Sub-catchment 12
   Flow Length=170'   Tc=6.0 min   CN=86   Runoff=1.55 cfs  5,252 cf

Runoff Area=4,231 sf   0.00% Impervious   Runoff Depth=2.11"Subcatchment 13: Sub-catchment 13
   Flow Length=227'   Slope=0.0100 '/'   Tc=24.9 min   CN=61   Runoff=0.12 cfs  743 cf

Peak Elev=230.21'   Inflow=30.64 cfs  116,188 cfPond 1P: Diversion Structure
   Primary=5.79 cfs  96,333 cf   Secondary=24.85 cfs  19,854 cf   Outflow=30.64 cfs  116,188 cf

Peak Elev=267.61'  Storage=36,742 cf   Inflow=5.79 cfs  96,333 cfPond 2P: AGST
   Outflow=5.53 cfs  80,849 cf

   Inflow=5.79 cfs  96,333 cfLink 1L: Wet Well/Pump
   Primary=5.79 cfs  96,333 cf
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   Inflow=28.79 cfs  100,704 cfLink DP-1: DP-1
   Primary=28.79 cfs  100,704 cf

   Inflow=0.12 cfs  743 cfLink DP-2: DP-2
   Primary=0.12 cfs  743 cf

Total Runoff Area = 246,139 sf   Runoff Volume = 116,930 cf   Average Runoff Depth = 5.70"
8.79% Pervious = 21,624 sf     91.21% Impervious = 224,515 sf
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Summary for Subcatchment 1: Sub-catchment 1

Runoff = 4.30 cfs @ 12.13 hrs,  Volume= 16,548 cf,  Depth= 5.91"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

15,206 98 Roofs, HSG B
18,384 98 Unconnected pavement, HSG B

33,590 98 Weighted Average
33,590 100.00% Impervious Area
18,384 54.73% Unconnected

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

1.3 100 0.0160 1.26 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.7 49 0.0030 1.11 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

4.8 851 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 1: Sub-catchment 1

Runoff
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=33,590 sf

Runoff Volume=16,548 cf

Runoff Depth=5.91"

Flow Length=851'

Tc=6.0 min

CN=98

4.30 cfs
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Summary for Subcatchment 2: Sub-catchment 2

[47] Hint: Peak is 127% of capacity of segment #2

Runoff = 0.96 cfs @ 12.13 hrs,  Volume= 3,679 cf,  Depth= 5.91"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

2,936 98 Roofs, HSG B
4,531 98 Unconnected pavement, HSG B

7,467 98 Weighted Average
7,467 100.00% Impervious Area
4,531 60.68% Unconnected

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

0.7 41 0.0140 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

1.0 80 0.0010 1.38 0.75 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 76 0.0120 4.77 2.60 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 47 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished
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0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

5.1 946 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2: Sub-catchment 2
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=7,467 sf

Runoff Volume=3,679 cf

Runoff Depth=5.91"

Flow Length=946'

Tc=6.0 min

CN=98

0.96 cfs
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Summary for Subcatchment 3: Sub-catchment 3

[47] Hint: Peak is 111% of capacity of segment #2

Runoff = 0.91 cfs @ 12.13 hrs,  Volume= 3,508 cf,  Depth= 5.91"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

2,543 98 Roofs, HSG B
4,577 98 Unconnected pavement, HSG B

7,120 98 Weighted Average
7,120 100.00% Impervious Area
4,577 64.28% Unconnected

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

1.8 62 0.0030 0.59 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.1 10 0.0012 1.51 0.82 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 76 0.0120 4.77 2.60 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.3 47 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished
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0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

5.3 897 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 3: Sub-catchment 3
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=7,120 sf

Runoff Volume=3,508 cf

Runoff Depth=5.91"

Flow Length=897'

Tc=6.0 min

CN=98

0.91 cfs
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Summary for Subcatchment 4: Sub-catchment 4

[47] Hint: Peak is 145% of capacity of segment #3

Runoff = 7.38 cfs @ 12.13 hrs,  Volume= 28,379 cf,  Depth= 5.91"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

5,329 98 Roofs, HSG B
51,087 98 Unconnected pavement, HSG B
1,189 79 <50% Grass cover, Poor, HSG B

57,605 98 Weighted Average
1,189 2.06% Pervious Area

56,416 97.94% Impervious Area
51,087 90.55% Unconnected

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

1.5 100 0.0120 1.12 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.4 77 0.0230 3.08 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 10 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

3.3 632 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 4: Sub-catchment 4

Runoff
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=57,605 sf

Runoff Volume=28,379 cf

Runoff Depth=5.91"

Flow Length=632'

Tc=6.0 min

CN=98

7.38 cfs
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Summary for Subcatchment 5: Sub-catchment 5

[47] Hint: Peak is 106% of capacity of segment #2

Runoff = 1.83 cfs @ 12.13 hrs,  Volume= 7,052 cf,  Depth= 5.91"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

5,500 98 Roofs, HSG B
8,814 98 Unconnected pavement, HSG B

14,314 98 Weighted Average
14,314 100.00% Impervious Area
8,814 61.58% Unconnected

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

0.5 55 0.0550 1.83 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.6 85 0.0020 2.20 1.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.1 500 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 5: Sub-catchment 5
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=14,314 sf

Runoff Volume=7,052 cf

Runoff Depth=5.91"

Flow Length=500'

Tc=6.0 min

CN=98

1.83 cfs
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Summary for Subcatchment 6: Sub-catchment 6

[47] Hint: Peak is 155% of capacity of segment #3

Runoff = 2.61 cfs @ 12.13 hrs,  Volume= 10,017 cf,  Depth= 5.91"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

20,333 98 Unconnected pavement, HSG B

20,333 100.00% Impervious Area
20,333 100.00% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.5 55 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 10 0.0050 3.08 1.68 Pipe Channel, RCP_Round  10"
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

3.1 490 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 6: Sub-catchment 6
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=20,333 sf

Runoff Volume=10,017 cf

Runoff Depth=5.91"

Flow Length=490'

Tc=6.0 min

CN=98

2.61 cfs
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Summary for Subcatchment 7: Sub-catchment 7

Runoff = 3.00 cfs @ 12.13 hrs,  Volume= 11,518 cf,  Depth= 5.91"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

19,985 98 Unconnected pavement, HSG B
3,396 98 Roofs, HSG B

23,381 98 Weighted Average
23,381 100.00% Impervious Area
19,985 85.48% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.5 55 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 10 0.0050 4.55 8.05 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.6 393 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 7: Sub-catchment 7
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=23,381 sf

Runoff Volume=11,518 cf

Runoff Depth=5.91"

Flow Length=393'

Tc=6.0 min

CN=98

3.00 cfs
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Summary for Subcatchment 8: Sub-catchment 8

Runoff = 3.27 cfs @ 12.13 hrs,  Volume= 12,578 cf,  Depth= 5.91"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

23,413 98 Unconnected pavement, HSG B
2,118 98 Roofs, HSG B

25,531 98 Weighted Average
25,531 100.00% Impervious Area
23,413 91.70% Unconnected

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

1.8 100 0.0070 0.90 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.6 85 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 10 0.0050 4.55 8.05 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.6 359 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 8: Sub-catchment 8
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=25,531 sf

Runoff Volume=12,578 cf

Runoff Depth=5.91"

Flow Length=359'

Tc=6.0 min

CN=98

3.27 cfs
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Summary for Subcatchment 9: Sub-catchment 9

Runoff = 0.98 cfs @ 12.13 hrs,  Volume= 3,754 cf,  Depth= 5.91"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

7,621 98 Unconnected pavement, HSG B

7,621 100.00% Impervious Area
7,621 100.00% Unconnected

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

1.7 100 0.0090 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.7 62 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 45 0.0050 3.47 2.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.6 216 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 9: Sub-catchment 9
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=7,621 sf

Runoff Volume=3,754 cf

Runoff Depth=5.91"

Flow Length=216'

Tc=6.0 min

CN=98

0.98 cfs
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Summary for Subcatchment 10: Sub-catchment 10

[47] Hint: Peak is 133% of capacity of segment #3

Runoff = 3.62 cfs @ 12.13 hrs,  Volume= 13,006 cf,  Depth= 5.33"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

14,729 98 Unconnected pavement, HSG B
6,760 98 Roofs, HSG B
7,790 79 <50% Grass cover, Poor, HSG B

29,279 93 Weighted Average
7,790 26.61% Pervious Area

21,489 73.39% Impervious Area
14,729 68.54% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.6 75 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 114 0.0050 3.47 2.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

2.8 350 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 10: Sub-catchment 10

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=29,279 sf

Runoff Volume=13,006 cf

Runoff Depth=5.33"

Flow Length=350'

Tc=6.0 min

CN=93

3.62 cfs
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Summary for Subcatchment 11: Sub-catchment 11

Runoff = 0.23 cfs @ 12.13 hrs,  Volume= 898 cf,  Depth= 5.91"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

1,822 98 Unconnected pavement, HSG B

1,822 100.00% Impervious Area
1,822 100.00% Unconnected

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

0.4 53 0.0690 1.99 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.4 59 0.0020 2.20 1.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.2 39 0.0050 4.03 4.95 Pipe Channel, RCP_Round  15"
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

0.3 47 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

1.5 257 0.0020 2.88 5.09 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 85 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 35 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.4 97 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.3 64 0.0020 4.05 19.87 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 103 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.1 52 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

0.0 9 0.0200 12.80 62.84 Pipe Channel, RCP_Round  30"
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  Concrete pipe, finished

4.1 900 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 11: Sub-catchment 11

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.26

0.25

0.24

0.23

0.22

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

NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=1,822 sf

Runoff Volume=898 cf

Runoff Depth=5.91"

Flow Length=900'

Tc=6.0 min

CN=98

0.23 cfs
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Summary for Subcatchment 12: Sub-catchment 12

Runoff = 1.55 cfs @ 12.13 hrs,  Volume= 5,252 cf,  Depth= 4.55"
     Routed to Pond 1P : Diversion Structure

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

5,431 98 Unconnected pavement, HSG B
8,414 79 <50% Grass cover, Poor, HSG B

13,845 86 Weighted Average
8,414 60.77% Pervious Area
5,431 39.23% Impervious Area
5,431 100.00% Unconnected

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

1.6 100 0.0100 1.04 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.20"

0.2 44 0.0230 3.08 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 26 0.0050 3.47 2.73 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

1.9 170 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 12: Sub-catchment 12

Runoff
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=13,845 sf

Runoff Volume=5,252 cf

Runoff Depth=4.55"

Flow Length=170'

Tc=6.0 min

CN=86

1.55 cfs
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Summary for Subcatchment 13: Sub-catchment 13

Runoff = 0.12 cfs @ 12.37 hrs,  Volume= 743 cf,  Depth= 2.11"
     Routed to Link DP-2 : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
NRCC 24-hr D  50-Year Rainfall=6.15"

Area (sf) CN Description

4,231 61 >75% Grass cover, Good, HSG B

4,231 100.00% Pervious Area

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

24.9 227 0.0100 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.20"

Subcatchment 13: Sub-catchment 13

Runoff
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NRCC 24-hr D

50-Year Rainfall=6.15"

Runoff Area=4,231 sf

Runoff Volume=743 cf

Runoff Depth=2.11"

Flow Length=227'

Slope=0.0100 '/'

Tc=24.9 min

CN=61

0.12 cfs
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Summary for Pond 1P: Diversion Structure

[57] Hint: Peaked at 230.21' (Flood elevation advised)

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 5.76"    for  50-Year event
Inflow = 30.64 cfs @ 12.13 hrs,  Volume= 116,188 cf
Outflow = 30.64 cfs @ 12.13 hrs,  Volume= 116,188 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.79 cfs @ 11.76 hrs,  Volume= 96,333 cf
     Routed to Link 1L : Wet Well/Pump
Secondary = 24.85 cfs @ 12.13 hrs,  Volume= 19,854 cf
     Routed to Link DP-1 : DP-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 230.21' @ 12.13 hrs

Device Routing     Invert Outlet Devices

#1 Primary 226.32' 24.0"  Round Culvert   
L= 7.7'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 226.32' / 226.28'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Secondary 226.38' 30.0"  Round Culvert   
L= 27.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 226.38' / 226.24'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 4.91 sf   

#3 Device 2 228.99' 6.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Device 1 225.00' Special & User-Defined   
Elev.  (feet)  225.00  226.00  240.00   
Disch. (cfs)  0.000  5.790  5.790   

Primary OutFlow  Max=5.79 cfs @ 11.76 hrs  HW=229.02'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 5.79 cfs of 17.30 cfs potential flow)

4=Special & User-Defined  (Custom Controls 5.79 cfs)

Secondary OutFlow  Max=24.81 cfs @ 12.13 hrs  HW=230.20'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 24.81 cfs of 36.43 cfs potential flow)

3=Broad-Crested Rectangular Weir  (Weir Controls 24.81 cfs @ 3.40 fps)
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Pond 1P: Diversion Structure

Inflow
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Hydrograph
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Inflow Area=241,908 sf

Peak Elev=230.21'
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Summary for Pond 2P: AGST

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 4.78"    for  50-Year event
Inflow = 5.79 cfs @ 11.76 hrs,  Volume= 96,333 cf
Outflow = 5.53 cfs @ 12.48 hrs,  Volume= 80,849 cf,  Atten= 5%,  Lag= 43.0 min
Primary = 5.53 cfs @ 12.48 hrs,  Volume= 80,849 cf
     Routed to Link DP-1 : DP-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 267.61' @ 12.48 hrs   Surf.Area= 908 sf   Storage= 36,742 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 411.4 min ( 1,170.3 - 759.0 )

Volume Invert Avail.Storage Storage Description

#1 227.14' 38,133 cf 34.00'D x 42.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices

#1 Primary 227.14' 0.223 cfs Constant Flow/Skimmer   
#2 Primary 265.14' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=5.53 cfs @ 12.48 hrs  HW=267.61'  TW=0.00'   (Dynamic Tailwater)
1=Constant Flow/Skimmer  (Constant Controls 0.22 cfs)
2=Orifice/Grate  (Orifice Controls 5.31 cfs @ 6.76 fps)

Pond 2P: AGST
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Inflow Area=241,908 sf

Peak Elev=267.61'

Storage=36,742 cf
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Summary for Link 1L: Wet Well/Pump

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth = 4.78"    for  50-Year event
Inflow = 5.79 cfs @ 11.76 hrs,  Volume= 96,333 cf
Primary = 5.79 cfs @ 11.76 hrs,  Volume= 96,333 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond 2P : AGST

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 1L: Wet Well/Pump

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

6

5

4

3

2

1

0

Inflow Area=241,908 sf
5.79 cfs

5.79 cfs



NRCC 24-hr D  50-Year Rainfall=6.15"Sandquist Proposed Conditions
  Printed  10/20/2025Prepared by Woodard & Curran, Inc

Page 129HydroCAD® 10.20-5c  s/n 01204  © 2023 HydroCAD Software Solutions LLC

Summary for Link DP-1: DP-1

Inflow Area = 241,908 sf, 92.81% Impervious,  Inflow Depth > 5.00"    for  50-Year event
Inflow = 28.79 cfs @ 12.13 hrs,  Volume= 100,704 cf
Primary = 28.79 cfs @ 12.13 hrs,  Volume= 100,704 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1
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Summary for Link DP-2: DP-2

Inflow Area = 4,231 sf, 0.00% Impervious,  Inflow Depth = 2.11"    for  50-Year event
Inflow = 0.12 cfs @ 12.37 hrs,  Volume= 743 cf
Primary = 0.12 cfs @ 12.37 hrs,  Volume= 743 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-2: DP-2
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APPENDIX K: SITE SPECIFIC SOIL SURVEY WAIVER REQUEST 



 40 Shattuck Road | Suite 110 

Andover, Massachusetts 01810 

www.woodardcurran.com 

 T 800.426.4262 

T 978.557.8150 

F 978.557.7948 

 

 

Via Electronic Submission  

 

11/7/2025 

 

DES Water Division  

Attn: Alteration of Terrain Program  

29 Hazen Drive 

P.O. Box 95 

Concord, New Hampshire 03302-0095 

 

Re: Proposed Stormwater Improvements - 25 Sandquist St., Concord, NH 

Formal Waiver Request – Site Specific Soil Survey  

To Whom it May Concern: 

On behalf of the Applicant, Radius Recycling, Woodard & Curran is respectfully seeking a waiver 

for the site-specific soil survey located in Concord, New Hampshire. 

Requestor (Consultant):     Applicant: 

Yuya Ishizuka, PE    Radius Recycling  

Woodard & Curran    Environmental Manager: Gary Raddatz 

800 Westchester Ave.    25 Sandquist St.   

Rye Brook, NY 10573    Concord, NH 03301 

Phone: 914-246-2932    Phone: 617-233-2664 

yishizuka@woodardcurran.com   graddatz@rdus.com 

 

Specific Section for which Waiver is sought:  

 

Env-Wq 1503.08 (r) Additional Information Required for AOT Permit Applications 

“A report to accompany hydrologic soil group plans, prepared in accordance with the 

Society of Soil Scientists of Northern New England (SSSNNE) Special Publication No. 3, 

Version 7.0, Site-Specific Soil Mapping Standards for New Hampshire and Vermont, 

July 2021, available as noted in Appendix B.”  

 

Explanation of why a waiver is being requested: 

 

The purpose of this project is to provide improvements to the existing stormwater 

system, and as a result, will increase the amount of impervious area for the overall site. 

The increase is associated with upgrades to the stormwater management system.  Due 

to the fact that the site is located within a high-load area, and that the increase in 

impervious area is less than 3,000 SF, ground water recharge is not required, therefore, 

we are requesting a waiver from Env-Wq 1803.08 (r) in order to improve water quality 

and volume irrespective of a site-specific soil survey.  



November 6, 2025
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APPENDIX L: BMP INSPECTION AND MAINTENANCE MANUALS 
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OPERATIONS AND MAINTENANCE PLAN 

 

This Operation and Maintenance Plan outlines measures that are essential to minimize potential adverse 

impacts on stormwater quality runoff from the following: 

 

25 Sandquist St. Concord, NH Proposed Stormwater Improvements 

Concord, New Hampshire 

 

herein referred to as “the Project area”.  

RESPONSIBLE PARTY  

The party responsible for implementing this Plan is as follows: 

 

Radius Recycling 

25 Sandquist Street 

Concord, New Hampshire 

GOOD HOUSEKEEPING 

The project area will be maintained as clean and orderly. Routine inspections of the project area for debris 

and sediment accumulations shall be performed. Debris and sediment shall be disposed of in accordance 

with local and State requirements.  

STORMWATER SYSTEM MAINTENANCE 

Stormwater management systems at the project area are provided by diversion manholes, storm drainage 

piping, aboveground storage tank, oil-water separator, active stormwater treatment system, and pump 

station. These measures are illustrated on the project plans. Routine inspections and maintenance of the 

stormwater management system shall be performed in accordance with Table 1 of this report for the 

project area. These measures are recommended to prevent deficiencies with the system that may result in 

a poor quality of stormwater runoff.  

INSPECTIONS & MAINTENANCE MEASURES 

The stormwater management systems at the project area include diversion manholes, storm drainage 

piping, aboveground storage tank, oil-water separator, active stormwater treatment system, and pump 

station. These measures are illustrated on project drawings.  

 

Attachment A provides the Inspection Form that is recommended for use during routine inspections of 

the stormwater management system. The form includes a table that outlines specific inspection and 

maintenance measures, in addition to the following information: 

 

• Name of inspector 
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• Name of the project area and its location 

• Date and time of inspection 

• Weather conditions during inspection 

• Outline of items inspected  

• Condition of the stormwater management measures, including corrective measures taken to 

maintain the system 

 

Completed Inspections Forms should be kept at the responsible party’s office to enable both City staff 

and regulatory agencies to ensure that operation of the system complies with permit requirements.   

 

Table 1 – Operations & Maintenance Measures – Aboveground Storage Tank 

 Aboveground Storage Tank 

Objective: Maintain the storage capacity of the aboveground storage tank system. 

Frequency Measure 

INSPECTION: 

Ongoing/As 

Needed 

• Inspect the storage tank immediately after every major storm event. 

• Inspect contributing drainage areas for any sediment and debris. 

• Inspect the storage tank for any sediment, debris and other obstructions. 

• Inspect storage tank for structural damage. Repair as necessary.   

MAINTENANCE: 

Ongoing/As 

Needed 

• Remove trash, debris, sediment, and grass clippings from the storage tank during 

monthly inspections. 

• Storage tank should be inspected and cleaned in accordance with the Manufacturer’s 

specifications. 

• Remove sediment and debris from contributing drainage areas. 

• Dispose of sediment in accordance with all applicable regulations.  

• Repair damage (if any) to infiltration basin/storm chamber system. 

• All repaired areas/infrastructure shall be restored according to original design 

specifications. 

NOTIFICATION: 

As Needed • Notify Owner of any system repairs needed and/or operational problems. 
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Table 2 – Operations & Maintenance Measures – Oil-Water Separator 

Highland Tank Oil-Water Separator 

Objective: Maintain the treatment capacity of the oil-water separator. 

Frequency Measure 

INSPECTION: 

Ongoing/As 

Needed 

• Inspect the inside of the oil-water separator for sand, trash, sludge, and oil build-up. 

• Inspect effluent for oils and other contaminants 

• Inspect the oil/water interface level by using a gauge stick and water finding paste 

• Inspect separator after a heavy rainfall event to check for signs of malfunction due to an 

excessive flow rate 

MAINTENANCE: 

Ongoing/As 

Needed 

• Remove oil and refill separator with clean water when oil/water interace level surpasses 

the high-oil level or 20% of separator’s working volume. 

• Remove accumulated oils and solids if combined oil and solids layers are equal to or 

greater than 20%. 

• Oil-water separator should be inspected and cleaned in accordance with the 

Manufacturer’s specifications. 

• Remove sediment and debris from contributing drainage areas. 

• Dispose of sediment in accordance with all applicable regulations.  

• Repair damage (if any) to oil-water separator. 

• All repaired areas/infrastructure shall be restored according to original design 

specifications. 

NOTIFICATION: 

As Needed • Notify Owner of any system repairs needed and/or operational problems. 
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ATTACHMENT A – INSPECTION FORM & CORRECTIVE ACTION LOG 
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Concord, NH (0224539.48) 5 August 2024 

AoT Permit Application   

STORMWATER MANAGEMENT SYSTEM INSPECTION FORM 

25 Sandquist St. Concord, NH Proposed Stormwater Improvements 

Concord, New Hampshire 

 

Name of Inspector:  

Date/Time:   

Weather:  

Date of Last Inspection:  

 

Items Inspected (Refer to Table 1. Provide additional sheets if necessary.): 

 

 

 

 

 

 

 

 

 

 

Comments & Corrective Actions Taken (Provide additional sheets if necessary.): 
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Concord, NH (0224539.48) 6 August 2024 

AoT Permit Application   

Certification statement: 

“I certify under penalty of law that this document and all attachments were prepared under my direction 

or supervision in accordance with a system designed to assure that qualified personnel properly gathered 

and evaluated the information submitted. Based on my inquiry of the person or persons who manage the 

system, or those persons directly responsible for gathering the information, the information submitted is, 

to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant 

penalties for submitting false information, including the possibility of fine and imprisonment for knowing 

violations.” 

Print name:  _________________________________________________________________________ 

Signature: ___________________________________________________________________________ 

Date: ____________________________________________ 
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Concord, NH (0224539.48) 7 August 2024 

AoT Permit Application   

Corrective Action Log 

Date of 

Discovery 

Action (Response, Repair or 

Replacement) 

Date 

of 

Action 

Maintenance 

Person(s) 

Completing 

Corrective 

Action 
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Concord, NH (0224539.48) 8 August 2024 

AoT Permit Application   

Date of 

Discovery 

Action (Response, Repair or 

Replacement) 

Date 

of 

Action 

Maintenance 

Person(s) 

Completing 

Corrective 

Action 
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APPENDIX M: SOURCE CONTROL PLAN 
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RADIUS RECYCLING
CONCORD, NH

SANDQUIST FACILITY
STORMWATER IMPROVEMENTS

BAR SCALE

CHECK GRAPHIC SCALE BEFORE USING

040' 40' 80'

1" = 40'

1. THIS PLAN IS TO SHOW THE SOURCE CONTROL AND MAINTENANCE
LOCATIONS FOR THE PROPOSED STORMWATER MANAGEMENT SYSTEM.

2. PLEASE REFER TO THE APPENDIX L OF THIS REPORT FOR INSTRUCTIONS ON
SITE INSPECTION AND MAINTENANCE OF BMPS. THE OWNER SHALL BE
RESPONSIBLE TO OBTAIN SERVICES TO INSPECTION AND MAINTAIN THE
PROPOSED STORMWATER PRACTICES.

3. NO REGULATED SUBSTANCES ARE EXPECTED TO BE PRESENT ON THIS SITE.
4. GROUNDWATER PROTECTION AREAS ARE NOT PRESENT WITHIN 1,000 FEET

OF THE SITE PERIMETER.
5. OWNER CONTACT INFORMATION  - RADIUS RECYCLING (SANDQUIST)

CONTACT - GARY RADDATZ (ENVIRONMENTAL MANAGER)
ADDRESS - 24 SANDQUIST STREET, CONCORD, NH 03301
EMAIL - GRADDATZ@RDUS.COM
PHONE NUMBER - 617-233-2664

SHEET GENERAL NOTES
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APPENDIX O: EXISTING CONDITIONS COLOR CODED SOILS PLANS 
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	Applicant Name: Radius Recycling
	Contact Name: Gary Raddatz
	Email: graddatz@rdus.com
	Daytime Telephone: 617-233-2664
	Mailing Address: 25 Sandquist Street
	TownCity: Concord
	State: NH
	ZIP Code: 03301
	Agents Name: 
	Contact Name_2: 
	Email_2: 
	Daytime Telephone_2: 
	Address: 
	TownCity_2: 
	State_2: 
	ZIP Code_2: 
	Owners Name: 
	Contact Name_3: 
	Email_3: 
	Daytime Telephone_3: 
	Mailing Address_2: 
	TownCity_3: 
	State_3: 
	ZIP Code_3: 
	Business Name: 
	Contact Name_4: 
	Email_4: 
	Daytime Telephone_4: 
	Address_2: 
	TownCity_4: 
	State_4: 
	ZIP Code_4: 
	Engineering Firm: Woodard & Curran
	Contact Name_5: Ross Tsantoulis, PE
	Email_5: rtsantoulis@woodardcurran.com
	Daytime Telephone_5: (978) 775-3042
	Address_3: 40 Shattuck Road, Suite 110
	TownCity_5: Andover
	State_5: MA
	ZIP Code_5: 01810
	Excavation Only: Off
	Residential: Off
	Commercial: Off
	Golf Course: Off
	School: Off
	Municipal: Off
	Agricultural: Off
	Land Conversion: Off
	Other: On
	Project Name: Radius Recycling Sandquist Facility Stormwater Improvements
	StreetRoad Address: 25 Sandquist Street
	TownCity_6: Concord
	County: 
	Tax Map: 793Z
	Block: 9
	Lot Number: 
	Unit: 9
	Yes: Off
	Withdrawal: Off
	Discharge: Off
	No: On
	Yes_2: Off
	Withdrawal_2: Off
	Discharge_2: Off
	No_2: On
	Yes_3: Off
	Withdrawal_3: Off
	Discharge_3: Off
	No_3: On
	Is any part of the property within the 100year floodplain: No_10
	8 BRIEF PROJECT DESCRIPTION PLEASE DO NOT REPLY SEE ATTACHEDRow1: Radius Recycling is a metals recycling facility located on 25 Sandquist Street in Concord, NH. The facility is regulated under the United States Environmental Protection Agency (EPA) Multi-Sector General Permit for Stormwater Discharges Associated with Industrial Activity (MSGP). The intent of the project is to capture and treat the first inch of stormwater runoff from the areas of operation in the facility, and provide sufficient water quality treatment to consistently meet the MSGP benchmarks for total suspended solids (TSS), chemical oxygen demand (COD), and heavy metals.

	Land Conversion_2: On
	Detailed Development: Off
	Excavation Grading and Reclamation: Off
	Steep Slope: Off
	Stormwater Drainage and Hydrologic Soil Groups: On
	Chloride Management: Off
	Source Control: Off
	G Total undisturbed cover in square feet: 249,884
	H Number of lots proposed: N/A
	I Total length of roadway in linear feet: N/A
	J Names of receiving waters: Merrimack River
	Permit number: 
	L List all species identified by the Natural Heritage Bureau as threatened or endangered or of concern: TBD
	M Using the NHDES OneStop Data Mapper with the Surface Water Impairment layer turned on list the impairments identified for each receiving water If no pollutants are listed enter NA: N/A
	N Did the applicant or applicants agent have a preapplication meeting with Alteration of Terrain Bureau staff: Yes_18
	Signed application form with attached proofs of delivery: On
	Check for the application fee calculated using the fee schedule available on the NHDES Land Development page: On
	Color copy of a USGS map with the property boundaries outlined 1  2000 scale: On
	If the applicant is not the property owner proof that the applicant will have a legal right to undertake the project on: Off
	Copy of the signed application form and application checklist: On
	Copy of the check: On
	Copy of the USGS map with the property boundaries outlined 1  2000 scale: On
	Narrative of the project with a summary table of the peak discharge rate for the offsite discharge points: On
	Printout of NHDES OneStop Mapper with Surface Water Impairments layer turned on: On
	Printout of NHDES OneStop Mapper with Alteration of Terrain screening layers turned on: On
	Printout of Natural Heritage Bureau DataCheck Tool letter and any relevant correspondence with New Hampshire: On
	USDA Web Soil Survey Map with projects watershed outlined: On
	Aerial photograph 1  2000 scale with the site boundaries outlined: On
	Photographs representative of the site: On
	Groundwater recharge volume calculations include one Best Management Practices worksheet per permit: Off
	Drainage analysis stamped by a professional engineer see Application Checklist at the end of this document: On
	Riprap apron or other energy dissipation or stability calculations: Off
	Site Specific Soil Survey report stamped and with a certification note prepared by the soil scientist that the survey: Off
	Infiltration Feasibility Report example online EnvWq 150308f3: Off
	Registration and Notification Form for Stormwater Infiltration to Groundwater UIC Registrationfor underground: Off
	Inspection and maintenance manual with if applicable long term maintenance agreements EnvWq 150308g: On
	Source control plan: On
	One set of design plans on 34  36 by 22 24 white paper see Application Checklist for details: On
	Preand postdevelopment colorcoded soil plans on 11 x 17 see Application Checklist for details: On
	Preand postconstruction drainage area plans on 34 36 by 22 24 white paper see Application Checklist for: On
	All information required in EnvWq 150309 submitted as a separate report: Off
	See Application Checklist Attachment A for details: Off
	REVIEW APPLICATION FOR COMPLETENESS CONFIRM INFORMATION LISTED ON THE APPLICATION IS INCLUDED: On
	Plans printed on 34 36 by 22 24 white paper: On
	Professional Engineer stamp: On
	Wetland delineation: On
	Temporary erosion control measures: On
	Treatment for all stormwater runoff from impervious surfaces such as roadways including gravel roadways parking: On
	Preexisting 2foot contours: On
	Proposed 2foot contours: On
	Drainage easements protecting the drainagetreatment structures: On
	Compliance with state statute governing fill and dredge in wetlands RSA 482A Note that artificial detention in: Off
	Compliance with the New Hampshire Shoreland Protection Act RSA 483B: On
	Benching  needed if you have more than 20 feet change in elevation on a 21 slope 30 feet change in elevation on a: Off
	Check to see if any proposed ponds require state dam permits: Off
	Typical roadway xsection: Off
	Detention basin with inverts noted on the outlet structure: Off
	Stone berm level spreader: Off
	Outlet protection  riprap aprons: Off
	A general installation detail for an erosion control blanket: On
	Silt fences or mulch berm: On
	Storm drain inlet protection Note that since hay bales must be embedded 4 inches into the ground they are not to be: Off
	Hay bale barriers: Off
	Stone check dams: On
	Gravel construction exit: On
	Temporary sediment trap: Off
	The treatment BMPs proposed: On
	Any innovative BMPs proposed: On
	Note that the project must be managed to meet the requirements and intent of RSA 43053 and Agr 3800 relative to: Off
	Note that perimeter controls shall be installed prior to earth moving operations: Off
	Note that temporary water diversion swales basins etc must be used as necessary until areas are stabilized: Off
	Note that ponds and swales shall be installed early on in the construction sequence before rough grading the site: Off
	Note that all ditches and swales shall be stabilized prior to directing runoff to them: Off
	Note that all roadways and parking lots shall be stabilized within 72 hours of achieving finished grade: Off
	Note that all cut and fill slopes shall be seeded or loamed within 72 hours of achieving finished grade: Off
	Note that all erosion controls shall be inspected weekly AND after every halfinch of rainfall: Off
	Note the limits on the open area allowed see EnvWq 150502 for detailed information: Off
	Note the definition of the word stable: Off
	Note the limit of time an area may be exposed: Off
	Provide temporary and permanent seeding specifications Note that although reed canary grass is listed in the Green: Off
	Provide winter construction notes that meet or exceed our standards: Off
	Note at the end of the construction sequence that Lot disturbance other than that shown on the approved plans: Off
	Professional Engineer stamp_2: On
	Rainfall amount obtained from the Northeast Regional Climate Center Include extreme precipitation table as obtained: On
	Drainage analyses in the following order: On
	Review the Area Listing and Soil Listing reports: On
	Check the storage input used to model the ponds: On
	Check to see if the artificial berms pass the 50year storm ie make sure the constructed berms on ponds are not: Off
	Check the outlet structure proposed and make sure it matches that modeled: On
	Check to see if the total areas in the pre and post analyses are same: On
	Confirm the correct NRCS storm type was modeled Coos Carroll and Grafton counties are Type II all others Type: On
	Plans printed on 34 36 by 22 24 on white paper: On
	Submit these plans separate from the soil plans: On
	A north arrow: On
	A scale: On
	Labeled subcatchments reaches and ponds: On
	Tc lines: On
	A clear delineation of the subcatchment boundaries: On
	Roadway station numbers: Off
	Culverts and other conveyance structures: Off
	11  17 sheets suitable as long as it is readable: On
	Submit these plans separate from the drainage area plans: On
	A north arrow_2: On
	A scale_2: On
	Name of the soil scientist who performed the survey and date the soil survey took place: On
	2foot contours 5foot contours if application is for a gravel pit as well as other surveyed features: On
	Delineation of the soil boundaries and wetland boundaries: On
	Delineation of the subcatchment boundaries: On
	Soil series symbols eg 26: On
	A key or legend identifying each soil series symbol and its associated soil series name for example 26  Windsor: On
	The hydrologic soil group color coding A  Green B  yellow C orange Dred Waterblue and Impervious  gray: On
	Drainage report is not needed if site does not have offsite flow: Off
	5foot contours are allowed rather than 2foot: Off
	No Professional Engineer stamp is needed on the plans: Off
	Add a note to the plans that the applicant must provide NHDES a written update of the project and revised plans: Off
	Add reclamation notes: Off
	A description of the subsurface conditions to the planned depth of excavation including the elevation of the location: Off
	Specify use or activity: Industrial facility subject to NPNHDES Multi-Sector General Permit
	Name of River: Merrimack River
	Date copy sent to municipality: 
	Date copy sent to local river advisory committee: 
	E Total area of disturbance in square feet: 50,839.30
	Total final impervious cover in square feet: 2,906
	Staff member name: Mike Schlosser
	Other project type: Site Improvement 
	Yes, high load area: On
	No, not a high load area: Off
	Is the project within a Water Supply Intake Protection Area (WSIPA)?: No_7
	Is the project within a Groundwater Protection Area (GPA)?: No_8
	Will the well setbacks identified in Env-Wq 1508: 
	02 be met?: No_9

	Cut volum in cubic feet: 
	Fill volum in cubic feet: 
	Project is within ¼ mile of a designated river: On
	Project is not within ¼ mile of a designated river: Off
	Project is not within a Coastal/Great Bay Region community: On
	Project is within a Coastal/Great Bay Region community: Off
	Checkbox more than one property owner: Off
	Checkbox no agent: On
	Checkbox no consultant: Off
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