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MAY 9, 2023                                                        MKA No. 1856.21

TOWNSHIP OF WILKINS
110 PEFFER ROAD
TURTLE CREEK, PA 15145

ATTN: REBECCA VARGO

Regarding: LAND DEVELOPMENT - RESUBMITTAL
MODWASH EXPNSION
3474 WILLIAM PENN HIGHWAY, WILKINS TWP, ALLEGHENY COUNTY, PA

Ms. Vargo,

In response to the comments received from the municipality on April 19, 2023, for the proposed
Modwash expansion located at 3474 William Penn Highway in Wilkins Township, we wish to offer the
following responses in black bold text:

Comments Related to Submission:

1. Although it appears the calculations match the condition for which the application was
submitted, the Stormwater Management Report narrative does not describe the current
conditions of the property. The pre-development conditions should reflect the existing car
wash.

Response: Per a phone conversation with the township engineer (Robert Arnold), the
existing conditions will be considered as the demolished bank, while the post development
conditions will be considered as the existing car wash with the proposed expansion.

2. The report states on page 3 that the area total (all nodes) is 51,836 square feet. The property
appears to be less than an acre in size. Please confirm the property size and drainage areas.

Response: The total area of 51,836 square feet was the combination of pre-development
drainage area and the post development drainage area. This section has been removed from
the attached PCSM narrative for clarity purposes.



3. Similarly, the limit of disturbance areas shown on Sheet C701 is shown as 0.41 acres, please
confirm.

Response: The proposed limit of disturbance for this site is 0.41 acres.

4. The design storm volumes in the Stormwater Management Report do no match the volumes
required to use per SWM Ordinance, listed in Section 374-14L(1).

Response: Please refer to the revised PCSM narrative for the updated stormwater volumes.

5. For existing impervious area, 20% shall be considered meadow in good condition to model
calculations.

Response: Per a phone conversation with the township engineer (Rob Arnold), this isn’t a
requirement for the project.

6. Device 5 on page 23 in the PCSM report is labeled as secondary routing but appears to flow
through the 12-inch culvert (device 1). Please confirm whether is should be routed as
primary, not secondary.

Response: Please refer to the updated PCSM report. The 12-inch culvert is listed as
primary while all other orifices and weirs are listed as device 1.

7. Please review the invert elevations from page 23 in the PCSM report against the details
provided in Sheet C300 of the plan set to ensure consistency.

Response: The HydroCAD Outlet Control Structure model has been updated to match the
detail on sheet C300.

8. The proposed development in “post” condition does not appear to be factored into the
predevelopment drainage areas. Pre and Post areas should match to receive an accurate
runoff volume from the site.

Response: Please refer to the update drainage area maps in the PCSM narrative. The
“Post” condition includes more area, as the Point of Interest 1 is capturing more runoff on-
site than the pre-development site.

9. The required SWM signature block shall be located on the PCSM Plan.

Response: Please refer to sheet C300 for included SWM signature block.

10. The Applicant shall execute a formal updated Operations and Maintenance Agreement for
the stormwater management facilities with the Township.

Response: Acknowledged.

11. A minimum 15-foot easement should be provided for all utilities, including but no limited
to, the proposed SWM system.

Response: Please refer to sheet C300 for the proposed additional 15’ Storm Sewer
Easement.

12. The staging area for the E&S controls is located on an adjacent property. Please provide
confirmation of an agreement with the neighboring property owner to grant access.



Response: The agreement will be included in the sales agreement document. The sales
agreement document is currently being signed.

13. Please review the merging lanes prior to entering the car wash. The lines shown on the pan
(sheet C200) appear to show the membership lane running into the curb.

Response: The VIP membership lane merges into the middle pay station lane.

14. Tract boundaries with bearings and distances should be included in the plan set.

Response: Please refer to sheet C100 for the existing tract boundary with bearings.

15. Sufficient data, including bearing and length, to located every street, lot, easement, right-of-
way and boundary line upon the ground should be shown.

Response: Please refer to sheet C100 for all existing condition information.

16. The location of all sanitary and storm sewer easements shall be shown on the plan.

Response: Please refer to sheet C100 for the existing sanitary and storm sewer easements.

17. Permanent reference monuments shall be shown on the plan and designated existing or
proposed.

Response: Please refer to updated Subdivision Plan, all monuments have been set and are
shown on the plan.

18. In the PCSM report, it states that there will be a rock construction entrance, however, there
is not one shown on the plan.

Response:  No Rock Construction Entrance is anticipated for this project, it has been
removed from the PCSM report.

Zoning General:

19. The application should be submitted to and approved by the Allegheny County Planning
Department.

Response:  Allegheny County Planning Department comments have been addressed.

20. A graphic scale should be included on the subdivision plan.

Response: Please refer to the updated Subdivision Plan with included graphic scale.

21. The entire existing tract boundary with bearings and distances as per the deed should be
shown on the plan.

Response: Please refer to the updated Subdivision Plan with included deed/plan bearings
and distances.

22. In addition to the area that shows the total acreage, zoning information should be provided
on the subdivision plan.



Response: Please refer to the updated Subdivision Plan with included zoning table.

23. Existing contours per Section 350-17.A(12) should be shown at a minimum vertical interval
of two (2) feet.

Response: Please refer to sheet C100 for existing site contours.

24. Location of existing utilities, including sewer, water and gas, etc. shall be shown on the plan.

Response: Please refer to sheet C100 for existing utilities.

25. The plan does not clearly shown the intentions on the boundary that is to be changes on the
plan. Please provide notes and symbology of what lot line is to be removed, and what line is
the proposed new boundary.

Response: Please refer to the updated Subdivision Plan with added notes indicated the
proposed lot line changes.

The following are attached for your review:

 Ten (10) copies of the revised Land Development Plans
 Ten (10) copies of the revised Subdivision Plans
 Two (2) copies of the PCSM Narrative
 Two (2) copies of the Retaining Wall Design sheet

If you have any questions, please feel free to contact me.

Sincerely,

MORRIS KNOWLES & ASSOCIATES, INC.
Consulting Engineers and Land Surveyors

Garrett Varner, EIT
Project Engineer
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MODWASH WILKINS TOWNSHIP
PRELIMINARY/FINAL LAND DEVELOPMENT PLAN
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* MOUNTABLE BERM USED TO PROVIDE PROPER COVER FOR PIPE

NOTES:

Remove topsoil prior to installation of rock construction entrance. Extend rock over full width
of entrance.

Runoff shall be diverted from roadway to a suitable sediment removal  bmp prior to entering
rock construction entrance.

Mountable berm shall be installed wherever optional culvert pipe is used and proper pipe
cover as specified manufacturer is not otherwise provided. Pipe shall be sized appropriately
for size of ditch being crossed.

MAINTENANCE:  Rock Construction Entrance thickness shall be constantly maintained to
the specified dimensions by adding rock.  A stockpile shall be maintained on site for this
purpose.  At the end of each construction day, all sediment deposited on paved roadways
shall be removed and returned to the construction site immediately. If excessive amounts of
sediment are being deposited on roadway, extent length of rock construction entrance by 50
foot increments until condition is alleviated or install wash rack. Washing the roadway or
sweeping the deposits into roadway ditches, sewers, culverts, or other drainage courses is
not acceptable.

PROFILE

PLAN VIEW

PLAN VIEW

ELEVATION VIEW

NOTES:

Low volume filter bags shall be made from non-woven geotextile material sewn with high strength,double
stitched "J" type seams. They shall be capable trapping particles larger than 150 microns. High volume filter
bags shall be made from woven geotextiles that meet the following standards:

A suitable means of accessing the bag with machinery required for disposal purposes shall be provided. Filter
bags shall be replaced when they become 1/2 full of sediment. Spare bags shall be kept available for
replacement of those that have failed or are filled. Bags shall be placed on straps to facilitate removal unless
bags  come with lifting straps already attached.

Bags shall be located in well-vegetated (grassy) area, and discharge onto stable, erosion resistant areas.
Where this is not possible, a geotextile underlayment and flow path shall be provided. Bags may be placed on
filter stone to increase discharge capacity. Bags shall not be placed on slopes greater than 5%. For slopes
exceeding 5%, clean rock or other non-erodible and non-polluting material may be placed under the bag to
reduce slope steepness.

No downslope sediment barrier is required for most installations. Compost berm or compost filter sock shall be
installed below bags located in HQ or EV watersheds, within 50 feet of any receiving surface water or where
grassy area is not available.

The pump discharge hose shall be inserted into the bags in the manner specified by the manufacturer and
securely clamped. A piece of PVC pipe is recommended for this purpose.

The pumping rate shall be no greater than 750 gpm or 1/2 the maximum specified by the manufacturer,
whichever is less. Pump intakes shall be floating and screened.

Filter bags shall be inspected daily. If any problem is detected, pumping shall cease immediately and not
resume until the problem is corrected.

           Property                         Test Method            Minimum Standard
Avg. wide width strenght         ASTM D-4884                    60 lb/in
       Grab tensile                      ASTM D-4632                     250 lb
          Puncture                        ASTM D-4833                     110 lb
       Mullen burst                      ASTM D-3786                     350 psi
     UV resistance                     ASTM D-4355                       70%
    AOS % retained                   ASTM D-4751                    80 sieve

NOTES:

Sock fabric shall meet standards of Table 4.1. Compost shall meet the standards of Table 4.2.

Compost filter sock shall be placed at existing level grade. Both ends of the sock shall be
extended at least 8 feet up slope at 45 degrees to the main sock alignment (Figure 4.1).
Maximum slope length above any sock shall not exceed that shown on Figure 4.2. Stakes may
be installed immediately downslope of the sock if so specified by the manufacturer.

Traffic shall not be permitted to cross filter socks.

Accumulated sediment shall be removed when it reaches half the aboveground height of the
sock and disposed in the manner described elsewhere in the plan.

Socks shall be inspected weekly and after each runoff event. Damaged socks shall be repaired
according to manufacturer's specifications or replaced within  24 hours of inspection.

Biodegradable filter socks shall be replaced after 6 months: photodegradable socks after 1
year. Polypropylene socks shall be replaced according to manufacturer's recommendations.

Upon stabilization of the area tributary to the sock, stakes shall be removed. The sock may be
left in place and vegetated or removed. In the latter case, the mesh shall be cut open and the
mulch spread as a soil supplement.

SECTION VIEW

PLAN VIEW

NOTES:

A rock filter outlet shall be installed where failure of a silt fence or straw bale barrier has
occurred due to concentrated flow. Anchored compost layer shall be used on upslope face in
HQ and EV watersheds.

Sediment shall be removed when accumulations reach 1/3 the height of the outlet.

OUTLET CROSS-SECTION

UP-SLOPE FACE

NOTES:

Seed and soil amendments shall be applied according to the rates in the plan drawings prior to
installing the blanket.

Provide anchor trench at toe of slope in similar fashion as at top of slope.

Slope surface shall be free of rocks, clods, sticks, and grass.

Blanket shall have good continuous contact with underlying soil throughout entire length. Lay
blanket loosely and stake or staple to maintain direct contact with soil. Do not stretch blanket.

The blanket shall be stapled in accordance with the manufacturer's recommendations.

Blanketed areas shall be inspected weekly and after each runoff event until perennial vegetation
is established to a minimum uniform 70% coverage throughout the blanketed area. Damaged or
displaced blankets shall be restored or replaced within 4 calendar days.

TABLE 4.2
COMPOST STANDARDS

TABLE 4.1
COMPOST SOCK FABRIC MINIMUM SPECIFICATIONS

FIGURE 3.18
TYPICAL COMPOST SOCK WASHOUT INSTALLATION

PLAN   NTS

A SUITABLE IMPERIOUS GEOMEMBRANE SHALL BE PLACED AT THE LOCATION OF THE WASHOUT
PRIOR TO INSTALLING THE SOCKS.
ADAPTED FROM FILTREXX

NOTES:
1. INSTALL ON FLAT GRADE FOR OPTIMUM PERFORMANCE
2. 18" DIAMETER FILTER SOCK MAY BE STACKED ONTO
DOUBLE 24" DIAMETER SOCKS IN PYRAMIDAL
CONFIGURATION FOR ADDED HEIGHT.

SECTION   NTS NOTES:

Maximum drainage area = 1/2 acre.

Inlet protection shall not be required for inlet tributary to sediment basin or trap.  Berms shall be
required for all installations.

Rolled earthen berm shall be maintained until roadway is stoned.  Road subbase berm shall be
maintained until roadway is paved. Earthen berm in channel shall be maintained until permanent
stabilization is completed or remain permanently.

At a minimum, the fabric shall have a minimum grab tensile strength of 120 lbs, a minimum
burst strength of 200 psi, and a minimum trapezoidal tear strength of 50 lbs. Filter bags shall be
capable of trapping all particles not passing a No. 40 Sieve.

Inlet filter bags shall be inspected on a weekly basis and after each runoff event. Bags shall be
emptied and rinsed or replaced when half full or when flow capacity has been reduced so as to
cause flooding or bypassing of the inlet. Damaged or clogged bags shall be replaced. A supply
shall be maintained on site for replacement of bags. All needed repairs shall be initiated
immediately after the inspection. Dispose of accumulated sediment as well as all used bags
according to the plan notes.

DO NOT USE ON MAJOR PAVED ROADWAYS WHERE PONDING MAY CAUSE TRAFFIC
HAZARDS.

ISOMETRIC VIEW

INSTALLATION DETAIL

PLAN VIEW

ELEVATION VIEW
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POST CONSTRUCTION
STORMWATER MANAGEMENT REPORT

(MKA FILE NO.:  1856.21)

For:

ModWash – Wilkins Township

3474 William Penn Highway
Wilkins Township
Allegheny County

April 2023
May 2023

Prepared By:
Morris Knowles & Associates, Inc.

 Consulting Engineers and Land Surveyors
443 Athena Dr.

Delmont, PA 15626
Phone: (724) 468-4622
Fax: (724) 468-8940
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ENGINEERS CERTIFICATION

I, Mark M. Zimmerman, P.E., do hereby certify to the best of my knowledge,
information, and belief that the information contained in the accompanying plans,
specifications, and report for the Zips Car Wash Moon Township Development on Carnot
Road, Moon Township, PA has been prepared in accordance with accepted engineering
practice and are true and correct.

                                                                                       _________________________
                                                                    Mark M. Zimmerman, P.E., CPESC, CPSWQ

                                                                                             Morris Knowles and Associates
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Stormwater Management Narrative

Section 1
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Overview

The project site is located at 3474 William Penn Highway, Wilkins Township, Allegheny
County, PA. Runoff from the site flows overland in a south east direction to an inlet in
the back of the property near the Private Drive. The storm system drains to Thompson
Run which has a PA Code Chapter 93 Designation of Warm Water Fishes (WWF). The
proposed improvements and stormwater system will limit the post development flows to
less than the pre-development flows. No riparian buffers or riparian forest buffers exist
within or near the project area. Thompson Run is currently impaired by abandoned mine
drainage caused by pH and metals. There are no anticipated or known geologic
formations that could cause pollution. However, compost filter sock and utility trenching
guidelines will be followed to minimize any impacts. If unsuitable soil conditions are
encountered during construction, the contractor shall contact the local conservation
district and engineer prior to removal of material from the site. The site will be
redeveloped into a car wash with associated parking and infrastructure. Proposed access
to the car wash will be on the south side of the site off of the Private Drive.

Site Characteristics

A. The site in the past was a commercial development
B. The site is presently a commercial development
C. The proposed project will contain an automatic car wash with vacuum parking

areas.

Stormwater Drainage Maps

Stormwater Drainage Maps are enclosed within the appropriate section for which they
represent.  These can be found in Section 4 of this report.

Pre & Post Development Conditions:

The existing site conditions include a developed property with a circular bank building
and associated parking areas. The site is covered in gently sloping Urban Land-Wharton
Complex (UWB). Runoff from the site sheet flows to an inlet in the south east corner of
the parking lot. The proposed site will discharge stormwater runoff into the same point of
interest with a decrease in total site discharge. Existing and proposed calculations for the
disturbed areas have been conducted and included in Section 2 of this report and
summarized in the table below. The stormwater management BMP was designed to
maintain and protect the physical, biological, and chemical qualities of the receiving
stream.

The disturbed areas of the proposed conditions will discharge to a new underground
storm pipe system that discharges to the existing inlet in the south east corner of the site.
Per Wilkins Township’s ordinances, post-development peak flow rates for the 1-, 2-, 5-,
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10-, 25-, 100-year 24-hour storm events must be 50% less than the pre-development peak
flow rates. The following table lists the peak flow rates for each storm event:

Pre-Post Calculations

Underground Detention Facility

Stormwater piping within a rock trench will serve the site to limit post development flows
to the existing point source discharge.  The stormwater facility will consist of 36”
perforated SLCPP pipe and an outlet structure.  The outlet structure will utilize a weir
plate with an orifice hole to restrict post-development flows.  The post-development
drainage area includes buildings, parking and grassy areas. The stormwater facility will
outlet into a proposed storm sewer pipe that will then discharge to the existing point
source.  The facility was sized to meet stormwater rate requirements. Please refer to
Section 2 of this report for further information.

Methodology

The enclosed stormwater routing calculations for the pre-post development runoff
calculations were computed using Hydraflow Hydrographs Extension for AutoCAD Civil
3D 2016 version 10.5 by Autodesk, Inc.  IDF curves were created using the NOAA Atlas
14 Version 3 Data found in Appendix A of the PennDOT Stormwater Manual Publication
584.  The site was designed in accordance with Wilkins Township Stormwater
Management Ordinance.

Estimated Time of Construction

Start Date: June 2023
End Date: September 2023

Pre-
Developed

Flow
(cfs)

50% of Pre-
Developed

Flow
(cfs)

Post-Routed
Flow
(cfs)

Undetained
Area
(cfs)

Total Post-
Developed

Flow
(cfs)

1 Year 1.66 0.83 0.70 0.17 0.82
2 Year 2.11 1.05 0.80 0.22 0.95
5 Year 2.91 1.46 0.96 0.30 1.17

10 Year 3.10 1.55 1.00 0.31 1.22
25 Year 3.72 1.86 1.11 0.38 1.37

100 Year 4.96 2.48 2.06 0.50 2.30
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Maintenance Program

During construction, all compost filter sock and erosion and sedimentation control
facilities will be inspected, as needed, to insure all systems are functioning properly.
Compost filter sock will be replaced, as needed. The contractor will be responsible for
replacement and repair.

Inspection of the Stormwater Management System will include:

Inspection shall be done of the entire stormwater management facility by the owner after
every storm event exceeding one inch of rainfall and at least once every three months.
This inspection will include:

1. Inspection of inlet boxes and storm sewers for accumulations of debris and/or
sediment.

2. Maintenance of the facilities shall include vegetation cutting and/or removal along
with routine maintenance as determined by the Engineer.

3. The Owner shall contact the Engineer if any signs of failure have been found during
the monthly inspection.

4. A record of the inspections should be kept by the Owner for review by the
Municipality.
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Plan Preparer Record of Training and Experience in Post Construction Stormwater
Management Methods and Techniques

Name of Plan Preparer: Mark M. Zimmerman P.E., CPESC, CPSWQ

Formal Education:

Name of College or Technical Institute: Pennsylvania State University
Curriculum or Program:  Structural Design and Construction Engineering Tech.
Dates of Attendance: From: 8/1998 To: 8/2002
Degree Received: Bachelor of Science

Other Training:

Name of Training: Certified Professional in Erosion Certified Professional in
Sedimentation Control (CPESC) Stormwater Water Quality

(CPSWQ)
Presented By: EnviroCert International EnviroCert International
Date: December 2012 January 2016

Employment History:

Current Employer: Morris Knowles & Associates, Inc.
Telephone: 724-468-4622

Former Emplyer: EADs Group
Telephone: 412-541-1580

Recent PCSM Plans Prepared:

Name of Project: Fletcher Sales Pep Boys Nevilleside PRD
County: Westmoreland Westmoreland Allegheny
Municipality: Delmont North Huntingdon Collier
Permit Number: PAI056513005 E&S #8363 PAG02-00-02-12-016
Approving Agency: Westmoreland CD Westmoreland CD Allegheny CD
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Stormwater Management
Pre- vs. Post Development Calculations

Section 2
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Routing Diagram for 1856.21 Wilkins Twp Zips_additional pay lane_b
Prepared by {enter your company name here},  Printed 5/5/2023

HydroCAD® 10.10-6a  s/n 11650  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type II 24-hr  1-Year Rainfall=2.00"1856.21 Wilkins Twp Zips_additional pay lane_b
  Printed  5/5/2023Prepared by {enter your company name here}

Page 7HydroCAD® 10.10-6a  s/n 11650  © 2020 HydroCAD Software Solutions LLC

Time span=0.00-20.00 hrs, dt=0.04 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.600 ac   93.33% Impervious   Runoff Depth>1.58"Subcatchment 1S: PRE
   Tc=5.0 min   CN=97   Runoff=1.656 cfs  3,432 cf

Runoff Area=0.580 ac   82.76% Impervious   Runoff Depth>1.39"Subcatchment 2S: Detained
   Tc=5.0 min   CN=95   Runoff=1.484 cfs  2,927 cf

Runoff Area=0.060 ac   100.00% Impervious   Runoff Depth>1.68"Subcatchment 3S: Undetained
   Tc=5.0 min   CN=98   Runoff=0.171 cfs  365 cf

Peak Elev=978.88'  Storage=703 cf   Inflow=1.484 cfs  2,927 cfPond 3P: UG
   Outflow=0.696 cfs  2,893 cf

   Inflow=0.817 cfs  3,258 cfLink 4L: POST (Combined)
   Primary=0.817 cfs  3,258 cf

Total Runoff Area = 54,014 sf   Runoff Volume = 6,724 cf   Average Runoff Depth = 1.49"
11.29% Pervious = 6,098 sf     88.71% Impervious = 47,916 sf
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Summary for Subcatchment 1S: PRE

Runoff = 1.656 cfs @ 11.95 hrs,  Volume= 3,432 cf,  Depth> 1.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  1-Year Rainfall=2.00"

Area (ac) CN Description
0.560 98 Paved parking, HSG D
0.040 78 Meadow, non-grazed, HSG D
0.600 97 Weighted Average
0.040 6.67% Pervious Area
0.560 93.33% Impervious Area

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

5.0 Direct Entry,

Subcatchment 1S: PRE

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
1-Year Rainfall=2.00"
Runoff Area=0.600 ac
Runoff Volume=3,432 cf
Runoff Depth>1.58"
Tc=5.0 min
CN=97

1.656 cfs
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Hydrograph for Subcatchment 1S: PRE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.00 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.01 0.00 0.000
0.80 0.02 0.00 0.000
1.00 0.02 0.00 0.000
1.20 0.03 0.00 0.000
1.40 0.03 0.00 0.000
1.60 0.03 0.00 0.000
1.80 0.04 0.00 0.000
2.00 0.04 0.00 0.000
2.20 0.05 0.00 0.000
2.40 0.05 0.00 0.000
2.60 0.06 0.00 0.000
2.80 0.06 0.00 0.000
3.00 0.07 0.00 0.001
3.20 0.07 0.00 0.001
3.40 0.08 0.00 0.002
3.60 0.08 0.00 0.002
3.80 0.09 0.00 0.003
4.00 0.10 0.00 0.003
4.20 0.10 0.00 0.004
4.40 0.11 0.01 0.004
4.60 0.11 0.01 0.005
4.80 0.12 0.01 0.005
5.00 0.13 0.01 0.006
5.20 0.13 0.01 0.006
5.40 0.14 0.02 0.007
5.60 0.15 0.02 0.008
5.80 0.15 0.02 0.008
6.00 0.16 0.02 0.009
6.20 0.17 0.03 0.010
6.40 0.17 0.03 0.010
6.60 0.18 0.03 0.011
6.80 0.19 0.04 0.012
7.00 0.20 0.04 0.012
7.20 0.21 0.05 0.013
7.40 0.21 0.05 0.014
7.60 0.22 0.06 0.014
7.80 0.23 0.06 0.015
8.00 0.24 0.07 0.016
8.20 0.25 0.07 0.017
8.40 0.26 0.08 0.019
8.60 0.27 0.08 0.021
8.80 0.28 0.09 0.023
9.00 0.29 0.10 0.025
9.20 0.31 0.11 0.026
9.40 0.32 0.12 0.027
9.60 0.33 0.13 0.028
9.80 0.35 0.14 0.031

10.00 0.36 0.15 0.035
10.20 0.38 0.16 0.039
10.40 0.40 0.17 0.044
10.60 0.42 0.19 0.050

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.44 0.21 0.058
11.00 0.47 0.23 0.067
11.20 0.50 0.26 0.084
11.40 0.54 0.29 0.105
11.60 0.61 0.35 0.199
11.80 0.86 0.58 0.724
12.00 1.33 1.02 1.381
12.20 1.40 1.08 0.206
12.40 1.45 1.14 0.149
12.60 1.49 1.17 0.102
12.80 1.52 1.20 0.088
13.00 1.54 1.23 0.076
13.20 1.57 1.25 0.068
13.40 1.59 1.27 0.061
13.60 1.61 1.29 0.055
13.80 1.62 1.30 0.050
14.00 1.64 1.32 0.045
14.20 1.65 1.33 0.043
14.40 1.67 1.35 0.041
14.60 1.68 1.36 0.039
14.80 1.69 1.37 0.038
15.00 1.71 1.38 0.036
15.20 1.72 1.40 0.034
15.40 1.73 1.41 0.033
15.60 1.74 1.42 0.031
15.80 1.75 1.43 0.029
16.00 1.76 1.44 0.028
16.20 1.77 1.45 0.027
16.40 1.78 1.45 0.026
16.60 1.79 1.46 0.026
16.80 1.80 1.47 0.025
17.00 1.80 1.48 0.024
17.20 1.81 1.49 0.024
17.40 1.82 1.49 0.023
17.60 1.83 1.50 0.023
17.80 1.83 1.51 0.022
18.00 1.84 1.52 0.022
18.20 1.85 1.52 0.021
18.40 1.86 1.53 0.020
18.60 1.86 1.54 0.020
18.80 1.87 1.54 0.019
19.00 1.88 1.55 0.019
19.20 1.88 1.56 0.018
19.40 1.89 1.56 0.017
19.60 1.89 1.57 0.017
19.80 1.90 1.57 0.016
20.00 1.90 1.58 0.016



Type II 24-hr  1-Year Rainfall=2.00"1856.21 Wilkins Twp Zips_additional pay lane_b
  Printed  5/5/2023Prepared by {enter your company name here}

Page 10HydroCAD® 10.10-6a  s/n 11650  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Detained

Runoff = 1.484 cfs @ 11.96 hrs,  Volume= 2,927 cf,  Depth> 1.39"
     Routed to Pond 3P : UG

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  1-Year Rainfall=2.00"

Area (ac) CN Description
0.100 78 Meadow, non-grazed, HSG D
0.480 98 Paved parking, HSG D
0.580 95 Weighted Average
0.100 17.24% Pervious Area
0.480 82.76% Impervious Area

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

5.0 Direct Entry,

Subcatchment 2S: Detained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
1-Year Rainfall=2.00"
Runoff Area=0.580 ac
Runoff Volume=2,927 cf
Runoff Depth>1.39"
Tc=5.0 min
CN=95

1.484 cfs
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Hydrograph for Subcatchment 2S: Detained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.00 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.01 0.00 0.000
0.80 0.02 0.00 0.000
1.00 0.02 0.00 0.000
1.20 0.03 0.00 0.000
1.40 0.03 0.00 0.000
1.60 0.03 0.00 0.000
1.80 0.04 0.00 0.000
2.00 0.04 0.00 0.000
2.20 0.05 0.00 0.000
2.40 0.05 0.00 0.000
2.60 0.06 0.00 0.000
2.80 0.06 0.00 0.000
3.00 0.07 0.00 0.000
3.20 0.07 0.00 0.000
3.40 0.08 0.00 0.000
3.60 0.08 0.00 0.000
3.80 0.09 0.00 0.000
4.00 0.10 0.00 0.000
4.20 0.10 0.00 0.000
4.40 0.11 0.00 0.000
4.60 0.11 0.00 0.000
4.80 0.12 0.00 0.001
5.00 0.13 0.00 0.001
5.20 0.13 0.00 0.002
5.40 0.14 0.00 0.002
5.60 0.15 0.00 0.003
5.80 0.15 0.00 0.003
6.00 0.16 0.01 0.004
6.20 0.17 0.01 0.004
6.40 0.17 0.01 0.005
6.60 0.18 0.01 0.005
6.80 0.19 0.01 0.006
7.00 0.20 0.01 0.006
7.20 0.21 0.02 0.007
7.40 0.21 0.02 0.007
7.60 0.22 0.02 0.008
7.80 0.23 0.02 0.009
8.00 0.24 0.03 0.009
8.20 0.25 0.03 0.010
8.40 0.26 0.03 0.012
8.60 0.27 0.04 0.013
8.80 0.28 0.04 0.015
9.00 0.29 0.05 0.016
9.20 0.31 0.06 0.018
9.40 0.32 0.06 0.018
9.60 0.33 0.07 0.019
9.80 0.35 0.08 0.022

10.00 0.36 0.08 0.025
10.20 0.38 0.09 0.028
10.40 0.40 0.10 0.032
10.60 0.42 0.12 0.037

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.44 0.13 0.044
11.00 0.47 0.15 0.052
11.20 0.50 0.17 0.065
11.40 0.54 0.20 0.083
11.60 0.61 0.25 0.161
11.80 0.86 0.45 0.617
12.00 1.33 0.85 1.248
12.20 1.40 0.92 0.189
12.40 1.45 0.97 0.137
12.60 1.49 1.00 0.094
12.80 1.52 1.03 0.082
13.00 1.54 1.05 0.071
13.20 1.57 1.08 0.063
13.40 1.59 1.09 0.057
13.60 1.61 1.11 0.051
13.80 1.62 1.13 0.046
14.00 1.64 1.14 0.042
14.20 1.65 1.16 0.040
14.40 1.67 1.17 0.038
14.60 1.68 1.18 0.037
14.80 1.69 1.19 0.035
15.00 1.71 1.21 0.034
15.20 1.72 1.22 0.032
15.40 1.73 1.23 0.030
15.60 1.74 1.24 0.029
15.80 1.75 1.25 0.027
16.00 1.76 1.26 0.026
16.20 1.77 1.26 0.025
16.40 1.78 1.27 0.024
16.60 1.79 1.28 0.024
16.80 1.80 1.29 0.023
17.00 1.80 1.30 0.023
17.20 1.81 1.30 0.022
17.40 1.82 1.31 0.022
17.60 1.83 1.32 0.021
17.80 1.83 1.33 0.021
18.00 1.84 1.33 0.020
18.20 1.85 1.34 0.020
18.40 1.86 1.35 0.019
18.60 1.86 1.35 0.018
18.80 1.87 1.36 0.018
19.00 1.88 1.36 0.017
19.20 1.88 1.37 0.017
19.40 1.89 1.38 0.016
19.60 1.89 1.38 0.016
19.80 1.90 1.39 0.015
20.00 1.90 1.39 0.015
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Summary for Subcatchment 3S: Undetained

Runoff = 0.171 cfs @ 11.95 hrs,  Volume= 365 cf,  Depth> 1.68"
     Routed to Link 4L : POST (Combined)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  1-Year Rainfall=2.00"

Area (ac) CN Description
0.060 98 Paved parking, HSG D
0.060 100.00% Impervious Area

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

5.0 Direct Entry,

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type II 24-hr
1-Year Rainfall=2.00"
Runoff Area=0.060 ac
Runoff Volume=365 cf
Runoff Depth>1.68"
Tc=5.0 min
CN=98

0.171 cfs
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Hydrograph for Subcatchment 3S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.00 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.01 0.00 0.000
0.80 0.02 0.00 0.000
1.00 0.02 0.00 0.000
1.20 0.03 0.00 0.000
1.40 0.03 0.00 0.000
1.60 0.03 0.00 0.000
1.80 0.04 0.00 0.000
2.00 0.04 0.00 0.000
2.20 0.05 0.00 0.000
2.40 0.05 0.00 0.000
2.60 0.06 0.00 0.000
2.80 0.06 0.00 0.000
3.00 0.07 0.00 0.000
3.20 0.07 0.00 0.000
3.40 0.08 0.01 0.000
3.60 0.08 0.01 0.001
3.80 0.09 0.01 0.001
4.00 0.10 0.01 0.001
4.20 0.10 0.01 0.001
4.40 0.11 0.02 0.001
4.60 0.11 0.02 0.001
4.80 0.12 0.02 0.001
5.00 0.13 0.03 0.001
5.20 0.13 0.03 0.001
5.40 0.14 0.03 0.001
5.60 0.15 0.04 0.001
5.80 0.15 0.04 0.001
6.00 0.16 0.04 0.001
6.20 0.17 0.05 0.001
6.40 0.17 0.05 0.001
6.60 0.18 0.06 0.001
6.80 0.19 0.06 0.002
7.00 0.20 0.07 0.002
7.20 0.21 0.07 0.002
7.40 0.21 0.08 0.002
7.60 0.22 0.09 0.002
7.80 0.23 0.09 0.002
8.00 0.24 0.10 0.002
8.20 0.25 0.11 0.002
8.40 0.26 0.11 0.002
8.60 0.27 0.12 0.003
8.80 0.28 0.13 0.003
9.00 0.29 0.14 0.003
9.20 0.31 0.15 0.003
9.40 0.32 0.16 0.003
9.60 0.33 0.17 0.003
9.80 0.35 0.18 0.004

10.00 0.36 0.20 0.004
10.20 0.38 0.21 0.004
10.40 0.40 0.23 0.005
10.60 0.42 0.25 0.006

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.44 0.27 0.007
11.00 0.47 0.29 0.007
11.20 0.50 0.32 0.009
11.40 0.54 0.36 0.011
11.60 0.61 0.42 0.021
11.80 0.86 0.66 0.076
12.00 1.33 1.11 0.142
12.20 1.40 1.18 0.021
12.40 1.45 1.23 0.015
12.60 1.49 1.27 0.010
12.80 1.52 1.30 0.009
13.00 1.54 1.32 0.008
13.20 1.57 1.35 0.007
13.40 1.59 1.37 0.006
13.60 1.61 1.39 0.006
13.80 1.62 1.40 0.005
14.00 1.64 1.42 0.005
14.20 1.65 1.43 0.004
14.40 1.67 1.45 0.004
14.60 1.68 1.46 0.004
14.80 1.69 1.47 0.004
15.00 1.71 1.48 0.004
15.20 1.72 1.50 0.003
15.40 1.73 1.51 0.003
15.60 1.74 1.52 0.003
15.80 1.75 1.53 0.003
16.00 1.76 1.54 0.003
16.20 1.77 1.55 0.003
16.40 1.78 1.55 0.003
16.60 1.79 1.56 0.003
16.80 1.80 1.57 0.003
17.00 1.80 1.58 0.002
17.20 1.81 1.59 0.002
17.40 1.82 1.60 0.002
17.60 1.83 1.60 0.002
17.80 1.83 1.61 0.002
18.00 1.84 1.62 0.002
18.20 1.85 1.62 0.002
18.40 1.86 1.63 0.002
18.60 1.86 1.64 0.002
18.80 1.87 1.64 0.002
19.00 1.88 1.65 0.002
19.20 1.88 1.66 0.002
19.40 1.89 1.66 0.002
19.60 1.89 1.67 0.002
19.80 1.90 1.67 0.002
20.00 1.90 1.68 0.002
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Summary for Pond 3P: UG

Inflow Area = 25,265 sf, 82.76% Impervious,  Inflow Depth > 1.39"    for  1-Year event
Inflow = 1.484 cfs @ 11.96 hrs,  Volume= 2,927 cf
Outflow = 0.696 cfs @ 12.05 hrs,  Volume= 2,893 cf,  Atten= 53%,  Lag= 5.7 min
Primary = 0.696 cfs @ 12.05 hrs,  Volume= 2,893 cf
     Routed to Link 4L : POST (Combined)

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Peak Elev= 978.88' @ 12.05 hrs   Surf.Area= 1,190 sf   Storage= 703 cf

Plug-Flow detention time= 18.9 min calculated for 2,893 cf (99% of inflow)
Center-of-Mass det. time= 13.9 min ( 771.3 - 757.4 )

Volume Invert Avail.Storage Storage Description
#1A 977.55' 1,405 cf 17.00'W x 70.00'L x 4.50'H Field A

5,355 cf Overall - 1,843 cf Embedded = 3,512 cf  x 40.0% Voids
#2A 978.05' 1,477 cf ADS N-12  36"  x 9  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 = 177.2 cf
9 Chambers in 3 Rows
14.00' Header x 7.10 sf  x 2 = 198.8 cf Inside

2,882 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 977.55' 12.0"  Round Culvert

L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900
Inlet / Outlet Invert= 977.55' / 976.65'   S= 0.0200 '/'   Cc= 0.900
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf

#2 Device 1 977.55' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#3 Device 1 981.05' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#4 Device 1 981.95' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#5 Device 1 982.90' 2.0" x 4.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads

Primary OutFlow  Max=0.694 cfs @ 12.05 hrs  HW=978.87'   (Free Discharge)
1=Culvert  (Passes 0.694 cfs of 2.712 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.694 cfs @ 5.09 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)
5=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: UG - 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 = 177.2 cf

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

3 Chambers/Row x 20.00' Long +3.50' Header x 2 = 67.00' Row Length +18.0" End Stone x 2 = 70.00' Base
Length
3 Rows x 42.0" Wide + 21.0" Spacing x 2 + 18.0" Side Stone x 2 = 17.00' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

9 Chambers x 142.0 cf + 14.00' Header x 7.10 sf x 2 = 1,476.8 cf Chamber Storage
9 Chambers x 177.2 cf + 14.00' Header x 8.86 sf x 2 = 1,843.1 cf Displacement

5,355.0 cf Field - 1,843.1 cf Chambers = 3,511.9 cf Stone x 40.0% Voids = 1,404.8 cf Stone Storage

Chamber Storage + Stone Storage = 2,881.6 cf = 0.066 af
Overall Storage Efficiency = 53.8%
Overall System Size = 70.00' x 17.00' x 4.50'

9 Chambers
198.3 cy Field
130.1 cy Stone
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Pond 3P: UG

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=25,265 sf
Peak Elev=978.88'
Storage=703 cf

1.484 cfs

0.696 cfs
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Hydrograph for Pond 3P: UG

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0 977.55 0.000
0.40 0.000 0 977.55 0.000
0.80 0.000 0 977.55 0.000
1.20 0.000 0 977.55 0.000
1.60 0.000 0 977.55 0.000
2.00 0.000 0 977.55 0.000
2.40 0.000 0 977.55 0.000
2.80 0.000 0 977.55 0.000
3.20 0.000 0 977.55 0.000
3.60 0.000 0 977.55 0.000
4.00 0.000 0 977.55 0.000
4.40 0.000 0 977.55 0.000
4.80 0.001 0 977.55 0.000
5.20 0.002 2 977.55 0.001
5.60 0.003 4 977.56 0.001
6.00 0.004 6 977.56 0.002
6.40 0.005 9 977.57 0.003
6.80 0.006 11 977.57 0.004
7.20 0.007 15 977.58 0.005
7.60 0.008 18 977.59 0.006
8.00 0.009 21 977.59 0.007
8.40 0.012 26 977.60 0.008
8.80 0.015 30 977.61 0.012
9.20 0.018 34 977.62 0.015
9.60 0.019 36 977.63 0.018

10.00 0.025 40 977.63 0.021
10.40 0.032 46 977.65 0.027
10.80 0.044 56 977.67 0.037
11.20 0.065 67 977.69 0.053
11.60 0.161 94 977.75 0.097
12.00 1.248 654 978.82 0.675
12.40 0.137 264 978.11 0.390
12.80 0.082 101 977.76 0.110
13.20 0.063 79 977.72 0.071
13.60 0.051 70 977.70 0.057
14.00 0.042 62 977.68 0.047
14.40 0.038 58 977.67 0.040
14.80 0.035 55 977.67 0.037
15.20 0.032 53 977.66 0.034
15.60 0.029 51 977.66 0.031
16.00 0.026 48 977.65 0.028
16.40 0.024 45 977.65 0.026
16.80 0.023 44 977.64 0.024
17.20 0.022 42 977.64 0.023
17.60 0.021 41 977.64 0.022
18.00 0.020 40 977.63 0.021
18.40 0.019 39 977.63 0.020
18.80 0.018 37 977.63 0.019
19.20 0.017 36 977.63 0.018
19.60 0.016 35 977.62 0.017
20.00 0.015 34 977.62 0.015
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Summary for Link 4L: POST (Combined)

Inflow Area = 27,878 sf, 84.38% Impervious,  Inflow Depth > 1.40"    for  1-Year event
Inflow = 0.817 cfs @ 11.99 hrs,  Volume= 3,258 cf
Primary = 0.817 cfs @ 11.99 hrs,  Volume= 3,258 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs

Link 4L: POST (Combined)

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

0.9
0.85

0.8
0.75

0.7
0.65

0.6
0.55

0.5
0.45

0.4
0.35

0.3
0.25

0.2
0.15

0.1
0.05

0

Inflow Area=27,878 sf
0.817 cfs

0.817 cfs
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Hydrograph for Link 4L: POST (Combined)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.20 0.000 0.00 0.000
0.40 0.000 0.00 0.000
0.60 0.000 0.00 0.000
0.80 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.20 0.000 0.00 0.000
1.40 0.000 0.00 0.000
1.60 0.000 0.00 0.000
1.80 0.000 0.00 0.000
2.00 0.000 0.00 0.000
2.20 0.000 0.00 0.000
2.40 0.000 0.00 0.000
2.60 0.000 0.00 0.000
2.80 0.000 0.00 0.000
3.00 0.000 0.00 0.000
3.20 0.000 0.00 0.000
3.40 0.000 0.00 0.000
3.60 0.001 0.00 0.001
3.80 0.001 0.00 0.001
4.00 0.001 0.00 0.001
4.20 0.001 0.00 0.001
4.40 0.001 0.00 0.001
4.60 0.001 0.00 0.001
4.80 0.001 0.00 0.001
5.00 0.001 0.00 0.001
5.20 0.002 0.00 0.002
5.40 0.002 0.00 0.002
5.60 0.002 0.00 0.002
5.80 0.003 0.00 0.003
6.00 0.003 0.00 0.003
6.20 0.004 0.00 0.004
6.40 0.004 0.00 0.004
6.60 0.005 0.00 0.005
6.80 0.005 0.00 0.005
7.00 0.006 0.00 0.006
7.20 0.006 0.00 0.006
7.40 0.007 0.00 0.007
7.60 0.007 0.00 0.007
7.80 0.008 0.00 0.008
8.00 0.009 0.00 0.009
8.20 0.009 0.00 0.009
8.40 0.010 0.00 0.010
8.60 0.013 0.00 0.013
8.80 0.015 0.00 0.015
9.00 0.017 0.00 0.017
9.20 0.019 0.00 0.019
9.40 0.020 0.00 0.020
9.60 0.021 0.00 0.021
9.80 0.023 0.00 0.023

10.00 0.025 0.00 0.025
10.20 0.028 0.00 0.028
10.40 0.032 0.00 0.032
10.60 0.036 0.00 0.036

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.80 0.044 0.00 0.044
11.00 0.052 0.00 0.052
11.20 0.063 0.00 0.063
11.40 0.079 0.00 0.079
11.60 0.118 0.00 0.118
11.80 0.405 0.00 0.405
12.00 0.817 0.00 0.817
12.20 0.630 0.00 0.630
12.40 0.405 0.00 0.405
12.60 0.201 0.00 0.201
12.80 0.119 0.00 0.119
13.00 0.092 0.00 0.092
13.20 0.078 0.00 0.078
13.40 0.069 0.00 0.069
13.60 0.062 0.00 0.062
13.80 0.056 0.00 0.056
14.00 0.051 0.00 0.051
14.20 0.047 0.00 0.047
14.40 0.044 0.00 0.044
14.60 0.042 0.00 0.042
14.80 0.040 0.00 0.040
15.00 0.039 0.00 0.039
15.20 0.037 0.00 0.037
15.40 0.035 0.00 0.035
15.60 0.034 0.00 0.034
15.80 0.032 0.00 0.032
16.00 0.031 0.00 0.031
16.20 0.029 0.00 0.029
16.40 0.028 0.00 0.028
16.60 0.028 0.00 0.028
16.80 0.027 0.00 0.027
17.00 0.026 0.00 0.026
17.20 0.026 0.00 0.026
17.40 0.025 0.00 0.025
17.60 0.024 0.00 0.024
17.80 0.024 0.00 0.024
18.00 0.023 0.00 0.023
18.20 0.023 0.00 0.023
18.40 0.022 0.00 0.022
18.60 0.021 0.00 0.021
18.80 0.021 0.00 0.021
19.00 0.020 0.00 0.020
19.20 0.020 0.00 0.020
19.40 0.019 0.00 0.019
19.60 0.018 0.00 0.018
19.80 0.018 0.00 0.018
20.00 0.017 0.00 0.017
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Time span=0.00-20.00 hrs, dt=0.04 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.600 ac   93.33% Impervious   Runoff Depth>2.04"Subcatchment 1S: PRE
   Tc=5.0 min   CN=97   Runoff=2.108 cfs  4,451 cf

Runoff Area=0.580 ac   82.76% Impervious   Runoff Depth>1.85"Subcatchment 2S: Detained
   Tc=5.0 min   CN=95   Runoff=1.929 cfs  3,886 cf

Runoff Area=0.060 ac   100.00% Impervious   Runoff Depth>2.15"Subcatchment 3S: Undetained
   Tc=5.0 min   CN=98   Runoff=0.215 cfs  468 cf

Peak Elev=979.25'  Storage=985 cf   Inflow=1.929 cfs  3,886 cfPond 3P: UG
   Outflow=0.801 cfs  3,847 cf

   Inflow=0.952 cfs  4,315 cfLink 4L: POST (Combined)
   Primary=0.952 cfs  4,315 cf

Total Runoff Area = 54,014 sf   Runoff Volume = 8,804 cf   Average Runoff Depth = 1.96"
11.29% Pervious = 6,098 sf     88.71% Impervious = 47,916 sf
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Summary for Subcatchment 1S: PRE

Runoff = 2.108 cfs @ 11.95 hrs,  Volume= 4,451 cf,  Depth> 2.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  2-Year Rainfall=2.50"

Area (ac) CN Description
0.560 98 Paved parking, HSG D
0.040 78 Meadow, non-grazed, HSG D
0.600 97 Weighted Average
0.040 6.67% Pervious Area
0.560 93.33% Impervious Area

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

5.0 Direct Entry,

Subcatchment 1S: PRE

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Type II 24-hr
2-Year Rainfall=2.50"
Runoff Area=0.600 ac
Runoff Volume=4,451 cf
Runoff Depth>2.04"
Tc=5.0 min
CN=97

2.108 cfs
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Hydrograph for Subcatchment 1S: PRE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.02 0.00 0.000
1.00 0.03 0.00 0.000
1.20 0.03 0.00 0.000
1.40 0.04 0.00 0.000
1.60 0.04 0.00 0.000
1.80 0.05 0.00 0.000
2.00 0.05 0.00 0.000
2.20 0.06 0.00 0.000
2.40 0.07 0.00 0.000
2.60 0.07 0.00 0.001
2.80 0.08 0.00 0.002
3.00 0.09 0.00 0.002
3.20 0.09 0.00 0.003
3.40 0.10 0.00 0.004
3.60 0.11 0.01 0.005
3.80 0.11 0.01 0.005
4.00 0.12 0.01 0.006
4.20 0.13 0.01 0.007
4.40 0.13 0.01 0.007
4.60 0.14 0.02 0.008
4.80 0.15 0.02 0.009
5.00 0.16 0.02 0.010
5.20 0.17 0.03 0.011
5.40 0.17 0.03 0.011
5.60 0.18 0.03 0.012
5.80 0.19 0.04 0.013
6.00 0.20 0.04 0.014
6.20 0.21 0.05 0.015
6.40 0.22 0.05 0.016
6.60 0.23 0.06 0.016
6.80 0.24 0.06 0.017
7.00 0.25 0.07 0.018
7.20 0.26 0.08 0.019
7.40 0.27 0.08 0.020
7.60 0.28 0.09 0.021
7.80 0.29 0.10 0.021
8.00 0.30 0.10 0.022
8.20 0.31 0.11 0.024
8.40 0.32 0.12 0.027
8.60 0.34 0.13 0.029
8.80 0.35 0.14 0.032
9.00 0.37 0.15 0.035
9.20 0.38 0.16 0.037
9.40 0.40 0.18 0.037
9.60 0.42 0.19 0.038
9.80 0.43 0.20 0.042

10.00 0.45 0.22 0.047
10.20 0.47 0.24 0.053
10.40 0.50 0.25 0.059
10.60 0.52 0.28 0.067

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.55 0.30 0.078
11.00 0.59 0.33 0.089
11.20 0.63 0.37 0.110
11.40 0.68 0.41 0.138
11.60 0.77 0.49 0.259
11.80 1.08 0.78 0.933
12.00 1.66 1.34 1.754
12.20 1.75 1.42 0.261
12.40 1.81 1.49 0.188
12.60 1.86 1.53 0.129
12.80 1.90 1.57 0.112
13.00 1.93 1.60 0.096
13.20 1.96 1.63 0.085
13.40 1.99 1.66 0.077
13.60 2.01 1.68 0.069
13.80 2.03 1.70 0.063
14.00 2.05 1.72 0.057
14.20 2.07 1.74 0.054
14.40 2.09 1.76 0.052
14.60 2.10 1.77 0.050
14.80 2.12 1.79 0.047
15.00 2.13 1.80 0.045
15.20 2.15 1.82 0.043
15.40 2.16 1.83 0.041
15.60 2.18 1.84 0.039
15.80 2.19 1.86 0.037
16.00 2.20 1.87 0.035
16.20 2.21 1.88 0.034
16.40 2.22 1.89 0.033
16.60 2.23 1.90 0.032
16.80 2.24 1.91 0.032
17.00 2.25 1.92 0.031
17.20 2.26 1.93 0.030
17.40 2.27 1.94 0.029
17.60 2.28 1.95 0.029
17.80 2.29 1.96 0.028
18.00 2.30 1.97 0.027
18.20 2.31 1.98 0.026
18.40 2.32 1.99 0.026
18.60 2.33 1.99 0.025
18.80 2.34 2.00 0.024
19.00 2.34 2.01 0.023
19.20 2.35 2.02 0.023
19.40 2.36 2.02 0.022
19.60 2.37 2.03 0.021
19.80 2.37 2.04 0.020
20.00 2.38 2.05 0.020
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Summary for Subcatchment 2S: Detained

Runoff = 1.929 cfs @ 11.96 hrs,  Volume= 3,886 cf,  Depth> 1.85"
     Routed to Pond 3P : UG

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  2-Year Rainfall=2.50"

Area (ac) CN Description
0.100 78 Meadow, non-grazed, HSG D
0.480 98 Paved parking, HSG D
0.580 95 Weighted Average
0.100 17.24% Pervious Area
0.480 82.76% Impervious Area

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

5.0 Direct Entry,

Subcatchment 2S: Detained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Type II 24-hr
2-Year Rainfall=2.50"
Runoff Area=0.580 ac
Runoff Volume=3,886 cf
Runoff Depth>1.85"
Tc=5.0 min
CN=95

1.929 cfs
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Hydrograph for Subcatchment 2S: Detained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.02 0.00 0.000
1.00 0.03 0.00 0.000
1.20 0.03 0.00 0.000
1.40 0.04 0.00 0.000
1.60 0.04 0.00 0.000
1.80 0.05 0.00 0.000
2.00 0.05 0.00 0.000
2.20 0.06 0.00 0.000
2.40 0.07 0.00 0.000
2.60 0.07 0.00 0.000
2.80 0.08 0.00 0.000
3.00 0.09 0.00 0.000
3.20 0.09 0.00 0.000
3.40 0.10 0.00 0.000
3.60 0.11 0.00 0.000
3.80 0.11 0.00 0.000
4.00 0.12 0.00 0.001
4.20 0.13 0.00 0.001
4.40 0.13 0.00 0.002
4.60 0.14 0.00 0.003
4.80 0.15 0.00 0.003
5.00 0.16 0.00 0.004
5.20 0.17 0.01 0.004
5.40 0.17 0.01 0.005
5.60 0.18 0.01 0.006
5.80 0.19 0.01 0.006
6.00 0.20 0.01 0.007
6.20 0.21 0.02 0.008
6.40 0.22 0.02 0.009
6.60 0.23 0.02 0.009
6.80 0.24 0.03 0.010
7.00 0.25 0.03 0.011
7.20 0.26 0.03 0.012
7.40 0.27 0.04 0.012
7.60 0.28 0.04 0.013
7.80 0.29 0.05 0.014
8.00 0.30 0.05 0.015
8.20 0.31 0.06 0.016
8.40 0.32 0.06 0.018
8.60 0.34 0.07 0.020
8.80 0.35 0.08 0.023
9.00 0.37 0.09 0.025
9.20 0.38 0.10 0.026
9.40 0.40 0.11 0.027
9.60 0.42 0.12 0.028
9.80 0.43 0.13 0.032

10.00 0.45 0.14 0.036
10.20 0.47 0.15 0.041
10.40 0.50 0.17 0.046
10.60 0.52 0.19 0.053

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.55 0.21 0.062
11.00 0.59 0.23 0.073
11.20 0.63 0.26 0.091
11.40 0.68 0.30 0.115
11.60 0.77 0.37 0.220
11.80 1.08 0.63 0.822
12.00 1.66 1.16 1.616
12.20 1.75 1.24 0.243
12.40 1.81 1.31 0.176
12.60 1.86 1.35 0.121
12.80 1.90 1.38 0.105
13.00 1.93 1.42 0.090
13.20 1.96 1.44 0.080
13.40 1.99 1.47 0.072
13.60 2.01 1.49 0.065
13.80 2.03 1.51 0.059
14.00 2.05 1.53 0.054
14.20 2.07 1.55 0.050
14.40 2.09 1.56 0.049
14.60 2.10 1.58 0.047
14.80 2.12 1.60 0.045
15.00 2.13 1.61 0.043
15.20 2.15 1.62 0.041
15.40 2.16 1.64 0.039
15.60 2.18 1.65 0.037
15.80 2.19 1.66 0.035
16.00 2.20 1.67 0.033
16.20 2.21 1.69 0.032
16.40 2.22 1.70 0.031
16.60 2.23 1.71 0.030
16.80 2.24 1.72 0.030
17.00 2.25 1.73 0.029
17.20 2.26 1.74 0.028
17.40 2.27 1.75 0.028
17.60 2.28 1.75 0.027
17.80 2.29 1.76 0.026
18.00 2.30 1.77 0.026
18.20 2.31 1.78 0.025
18.40 2.32 1.79 0.024
18.60 2.33 1.80 0.024
18.80 2.34 1.81 0.023
19.00 2.34 1.81 0.022
19.20 2.35 1.82 0.021
19.40 2.36 1.83 0.021
19.60 2.37 1.83 0.020
19.80 2.37 1.84 0.019
20.00 2.38 1.85 0.019
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Summary for Subcatchment 3S: Undetained

Runoff = 0.215 cfs @ 11.95 hrs,  Volume= 468 cf,  Depth> 2.15"
     Routed to Link 4L : POST (Combined)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  2-Year Rainfall=2.50"

Area (ac) CN Description
0.060 98 Paved parking, HSG D
0.060 100.00% Impervious Area

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

5.0 Direct Entry,

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

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

Type II 24-hr
2-Year Rainfall=2.50"
Runoff Area=0.060 ac
Runoff Volume=468 cf
Runoff Depth>2.15"
Tc=5.0 min
CN=98

0.215 cfs
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Hydrograph for Subcatchment 3S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.02 0.00 0.000
1.00 0.03 0.00 0.000
1.20 0.03 0.00 0.000
1.40 0.04 0.00 0.000
1.60 0.04 0.00 0.000
1.80 0.05 0.00 0.000
2.00 0.05 0.00 0.000
2.20 0.06 0.00 0.000
2.40 0.07 0.00 0.000
2.60 0.07 0.00 0.000
2.80 0.08 0.01 0.001
3.00 0.09 0.01 0.001
3.20 0.09 0.01 0.001
3.40 0.10 0.01 0.001
3.60 0.11 0.02 0.001
3.80 0.11 0.02 0.001
4.00 0.12 0.02 0.001
4.20 0.13 0.03 0.001
4.40 0.13 0.03 0.001
4.60 0.14 0.03 0.001
4.80 0.15 0.04 0.001
5.00 0.16 0.04 0.001
5.20 0.17 0.05 0.001
5.40 0.17 0.05 0.002
5.60 0.18 0.06 0.002
5.80 0.19 0.06 0.002
6.00 0.20 0.07 0.002
6.20 0.21 0.08 0.002
6.40 0.22 0.08 0.002
6.60 0.23 0.09 0.002
6.80 0.24 0.10 0.002
7.00 0.25 0.10 0.002
7.20 0.26 0.11 0.002
7.40 0.27 0.12 0.002
7.60 0.28 0.13 0.002
7.80 0.29 0.14 0.003
8.00 0.30 0.15 0.003
8.20 0.31 0.15 0.003
8.40 0.32 0.16 0.003
8.60 0.34 0.18 0.003
8.80 0.35 0.19 0.004
9.00 0.37 0.20 0.004
9.20 0.38 0.21 0.004
9.40 0.40 0.23 0.004
9.60 0.42 0.24 0.004
9.80 0.43 0.26 0.005

10.00 0.45 0.28 0.005
10.20 0.47 0.29 0.006
10.40 0.50 0.32 0.007
10.60 0.52 0.34 0.007

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.55 0.37 0.008
11.00 0.59 0.40 0.010
11.20 0.63 0.44 0.012
11.40 0.68 0.48 0.015
11.60 0.77 0.57 0.027
11.80 1.08 0.87 0.097
12.00 1.66 1.44 0.178
12.20 1.75 1.52 0.026
12.40 1.81 1.59 0.019
12.60 1.86 1.63 0.013
12.80 1.90 1.67 0.011
13.00 1.93 1.70 0.010
13.20 1.96 1.73 0.009
13.40 1.99 1.76 0.008
13.60 2.01 1.78 0.007
13.80 2.03 1.80 0.006
14.00 2.05 1.82 0.006
14.20 2.07 1.84 0.005
14.40 2.09 1.86 0.005
14.60 2.10 1.88 0.005
14.80 2.12 1.89 0.005
15.00 2.13 1.91 0.005
15.20 2.15 1.92 0.004
15.40 2.16 1.94 0.004
15.60 2.18 1.95 0.004
15.80 2.19 1.96 0.004
16.00 2.20 1.97 0.004
16.20 2.21 1.98 0.003
16.40 2.22 2.00 0.003
16.60 2.23 2.01 0.003
16.80 2.24 2.02 0.003
17.00 2.25 2.03 0.003
17.20 2.26 2.04 0.003
17.40 2.27 2.05 0.003
17.60 2.28 2.06 0.003
17.80 2.29 2.07 0.003
18.00 2.30 2.07 0.003
18.20 2.31 2.08 0.003
18.40 2.32 2.09 0.003
18.60 2.33 2.10 0.003
18.80 2.34 2.11 0.002
19.00 2.34 2.12 0.002
19.20 2.35 2.12 0.002
19.40 2.36 2.13 0.002
19.60 2.37 2.14 0.002
19.80 2.37 2.14 0.002
20.00 2.38 2.15 0.002
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Summary for Pond 3P: UG

Inflow Area = 25,265 sf, 82.76% Impervious,  Inflow Depth > 1.85"    for  2-Year event
Inflow = 1.929 cfs @ 11.96 hrs,  Volume= 3,886 cf
Outflow = 0.801 cfs @ 12.06 hrs,  Volume= 3,847 cf,  Atten= 58%,  Lag= 6.1 min
Primary = 0.801 cfs @ 12.06 hrs,  Volume= 3,847 cf
     Routed to Link 4L : POST (Combined)

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Peak Elev= 979.25' @ 12.06 hrs   Surf.Area= 1,190 sf   Storage= 985 cf

Plug-Flow detention time= 18.9 min calculated for 3,847 cf (99% of inflow)
Center-of-Mass det. time= 14.6 min ( 765.2 - 750.6 )

Volume Invert Avail.Storage Storage Description
#1A 977.55' 1,405 cf 17.00'W x 70.00'L x 4.50'H Field A

5,355 cf Overall - 1,843 cf Embedded = 3,512 cf  x 40.0% Voids
#2A 978.05' 1,477 cf ADS N-12  36"  x 9  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 = 177.2 cf
9 Chambers in 3 Rows
14.00' Header x 7.10 sf  x 2 = 198.8 cf Inside

2,882 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 977.55' 12.0"  Round Culvert

L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900
Inlet / Outlet Invert= 977.55' / 976.65'   S= 0.0200 '/'   Cc= 0.900
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf

#2 Device 1 977.55' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#3 Device 1 981.05' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#4 Device 1 981.95' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#5 Device 1 982.90' 2.0" x 4.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads

Primary OutFlow  Max=0.798 cfs @ 12.06 hrs  HW=979.23'   (Free Discharge)
1=Culvert  (Passes 0.798 cfs of 3.249 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.798 cfs @ 5.85 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)
5=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: UG - 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 = 177.2 cf

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

3 Chambers/Row x 20.00' Long +3.50' Header x 2 = 67.00' Row Length +18.0" End Stone x 2 = 70.00' Base
Length
3 Rows x 42.0" Wide + 21.0" Spacing x 2 + 18.0" Side Stone x 2 = 17.00' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

9 Chambers x 142.0 cf + 14.00' Header x 7.10 sf x 2 = 1,476.8 cf Chamber Storage
9 Chambers x 177.2 cf + 14.00' Header x 8.86 sf x 2 = 1,843.1 cf Displacement

5,355.0 cf Field - 1,843.1 cf Chambers = 3,511.9 cf Stone x 40.0% Voids = 1,404.8 cf Stone Storage

Chamber Storage + Stone Storage = 2,881.6 cf = 0.066 af
Overall Storage Efficiency = 53.8%
Overall System Size = 70.00' x 17.00' x 4.50'

9 Chambers
198.3 cy Field
130.1 cy Stone
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Pond 3P: UG

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=25,265 sf
Peak Elev=979.25'
Storage=985 cf

1.929 cfs

0.801 cfs
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Hydrograph for Pond 3P: UG

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0 977.55 0.000
0.40 0.000 0 977.55 0.000
0.80 0.000 0 977.55 0.000
1.20 0.000 0 977.55 0.000
1.60 0.000 0 977.55 0.000
2.00 0.000 0 977.55 0.000
2.40 0.000 0 977.55 0.000
2.80 0.000 0 977.55 0.000
3.20 0.000 0 977.55 0.000
3.60 0.000 0 977.55 0.000
4.00 0.001 1 977.55 0.000
4.40 0.002 2 977.55 0.001
4.80 0.003 4 977.56 0.001
5.20 0.004 7 977.57 0.002
5.60 0.006 10 977.57 0.003
6.00 0.007 14 977.58 0.004
6.40 0.009 18 977.59 0.006
6.80 0.010 22 977.60 0.007
7.20 0.012 27 977.61 0.009
7.60 0.013 29 977.61 0.012
8.00 0.015 31 977.62 0.013
8.40 0.018 34 977.62 0.016
8.80 0.023 38 977.63 0.019
9.20 0.026 43 977.64 0.024
9.60 0.028 46 977.65 0.026

10.00 0.036 51 977.66 0.031
10.40 0.046 58 977.67 0.041
10.80 0.062 68 977.69 0.054
11.20 0.091 82 977.72 0.077
11.60 0.220 114 977.79 0.136
12.00 1.616 902 979.14 0.772
12.40 0.176 462 978.54 0.579
12.80 0.105 131 977.83 0.171
13.20 0.080 91 977.74 0.092
13.60 0.065 79 977.72 0.071
14.00 0.054 71 977.70 0.059
14.40 0.049 66 977.69 0.051
14.80 0.045 62 977.68 0.047
15.20 0.041 60 977.68 0.043
15.60 0.037 57 977.67 0.039
16.00 0.033 54 977.66 0.035
16.40 0.031 52 977.66 0.032
16.80 0.030 51 977.66 0.031
17.20 0.028 49 977.65 0.029
17.60 0.027 48 977.65 0.028
18.00 0.026 46 977.65 0.027
18.40 0.024 45 977.64 0.025
18.80 0.023 43 977.64 0.024
19.20 0.021 42 977.64 0.022
19.60 0.020 40 977.63 0.021
20.00 0.019 38 977.63 0.020
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Summary for Link 4L: POST (Combined)

Inflow Area = 27,878 sf, 84.38% Impervious,  Inflow Depth > 1.86"    for  2-Year event
Inflow = 0.952 cfs @ 11.99 hrs,  Volume= 4,315 cf
Primary = 0.952 cfs @ 11.99 hrs,  Volume= 4,315 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs

Link 4L: POST (Combined)

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=27,878 sf
0.952 cfs

0.952 cfs
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Hydrograph for Link 4L: POST (Combined)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.20 0.000 0.00 0.000
0.40 0.000 0.00 0.000
0.60 0.000 0.00 0.000
0.80 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.20 0.000 0.00 0.000
1.40 0.000 0.00 0.000
1.60 0.000 0.00 0.000
1.80 0.000 0.00 0.000
2.00 0.000 0.00 0.000
2.20 0.000 0.00 0.000
2.40 0.000 0.00 0.000
2.60 0.000 0.00 0.000
2.80 0.001 0.00 0.001
3.00 0.001 0.00 0.001
3.20 0.001 0.00 0.001
3.40 0.001 0.00 0.001
3.60 0.001 0.00 0.001
3.80 0.001 0.00 0.001
4.00 0.001 0.00 0.001
4.20 0.001 0.00 0.001
4.40 0.002 0.00 0.002
4.60 0.002 0.00 0.002
4.80 0.003 0.00 0.003
5.00 0.003 0.00 0.003
5.20 0.004 0.00 0.004
5.40 0.004 0.00 0.004
5.60 0.005 0.00 0.005
5.80 0.006 0.00 0.006
6.00 0.006 0.00 0.006
6.20 0.007 0.00 0.007
6.40 0.008 0.00 0.008
6.60 0.008 0.00 0.008
6.80 0.009 0.00 0.009
7.00 0.010 0.00 0.010
7.20 0.011 0.00 0.011
7.40 0.013 0.00 0.013
7.60 0.014 0.00 0.014
7.80 0.015 0.00 0.015
8.00 0.016 0.00 0.016
8.20 0.017 0.00 0.017
8.40 0.019 0.00 0.019
8.60 0.021 0.00 0.021
8.80 0.023 0.00 0.023
9.00 0.026 0.00 0.026
9.20 0.028 0.00 0.028
9.40 0.029 0.00 0.029
9.60 0.031 0.00 0.031
9.80 0.033 0.00 0.033

10.00 0.036 0.00 0.036
10.20 0.042 0.00 0.042
10.40 0.047 0.00 0.047
10.60 0.054 0.00 0.054

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.80 0.062 0.00 0.062
11.00 0.073 0.00 0.073
11.20 0.088 0.00 0.088
11.40 0.112 0.00 0.112
11.60 0.163 0.00 0.163
11.80 0.515 0.00 0.515
12.00 0.951 0.00 0.951
12.20 0.756 0.00 0.756
12.40 0.598 0.00 0.598
12.60 0.357 0.00 0.357
12.80 0.182 0.00 0.182
13.00 0.123 0.00 0.123
13.20 0.100 0.00 0.100
13.40 0.088 0.00 0.088
13.60 0.078 0.00 0.078
13.80 0.071 0.00 0.071
14.00 0.065 0.00 0.065
14.20 0.060 0.00 0.060
14.40 0.056 0.00 0.056
14.60 0.054 0.00 0.054
14.80 0.052 0.00 0.052
15.00 0.049 0.00 0.049
15.20 0.047 0.00 0.047
15.40 0.045 0.00 0.045
15.60 0.043 0.00 0.043
15.80 0.041 0.00 0.041
16.00 0.039 0.00 0.039
16.20 0.037 0.00 0.037
16.40 0.035 0.00 0.035
16.60 0.035 0.00 0.035
16.80 0.034 0.00 0.034
17.00 0.033 0.00 0.033
17.20 0.032 0.00 0.032
17.40 0.032 0.00 0.032
17.60 0.031 0.00 0.031
17.80 0.030 0.00 0.030
18.00 0.029 0.00 0.029
18.20 0.029 0.00 0.029
18.40 0.028 0.00 0.028
18.60 0.027 0.00 0.027
18.80 0.026 0.00 0.026
19.00 0.026 0.00 0.026
19.20 0.025 0.00 0.025
19.40 0.024 0.00 0.024
19.60 0.023 0.00 0.023
19.80 0.022 0.00 0.022
20.00 0.022 0.00 0.022
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Time span=0.00-20.00 hrs, dt=0.04 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.600 ac   93.33% Impervious   Runoff Depth>2.89"Subcatchment 1S: PRE
   Tc=5.0 min   CN=97   Runoff=2.914 cfs  6,296 cf

Runoff Area=0.580 ac   82.76% Impervious   Runoff Depth>2.68"Subcatchment 2S: Detained
   Tc=5.0 min   CN=95   Runoff=2.722 cfs  5,639 cf

Runoff Area=0.060 ac   100.00% Impervious   Runoff Depth>3.00"Subcatchment 3S: Undetained
   Tc=5.0 min   CN=98   Runoff=0.295 cfs  654 cf

Peak Elev=979.91'  Storage=1,530 cf   Inflow=2.722 cfs  5,639 cfPond 3P: UG
   Outflow=0.962 cfs  5,592 cf

   Inflow=1.169 cfs  6,246 cfLink 4L: POST (Combined)
   Primary=1.169 cfs  6,246 cf

Total Runoff Area = 54,014 sf   Runoff Volume = 12,589 cf   Average Runoff Depth = 2.80"
11.29% Pervious = 6,098 sf     88.71% Impervious = 47,916 sf
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Summary for Subcatchment 1S: PRE

Runoff = 2.914 cfs @ 11.95 hrs,  Volume= 6,296 cf,  Depth> 2.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  5-Year Rainfall=3.40"

Area (ac) CN Description
0.560 98 Paved parking, HSG D
0.040 78 Meadow, non-grazed, HSG D
0.600 97 Weighted Average
0.040 6.67% Pervious Area
0.560 93.33% Impervious Area

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

5.0 Direct Entry,

Subcatchment 1S: PRE

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf
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3

2
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0

Type II 24-hr
5-Year Rainfall=3.40"
Runoff Area=0.600 ac
Runoff Volume=6,296 cf
Runoff Depth>2.89"
Tc=5.0 min
CN=97

2.914 cfs
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Hydrograph for Subcatchment 1S: PRE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.20 0.04 0.00 0.000
1.40 0.05 0.00 0.000
1.60 0.06 0.00 0.000
1.80 0.07 0.00 0.000
2.00 0.07 0.00 0.001
2.20 0.08 0.00 0.003
2.40 0.09 0.00 0.004
2.60 0.10 0.00 0.005
2.80 0.11 0.01 0.006
3.00 0.12 0.01 0.007
3.20 0.13 0.01 0.008
3.40 0.14 0.01 0.009
3.60 0.14 0.02 0.010
3.80 0.15 0.02 0.011
4.00 0.16 0.03 0.012
4.20 0.17 0.03 0.013
4.40 0.18 0.03 0.014
4.60 0.19 0.04 0.015
4.80 0.20 0.04 0.017
5.00 0.21 0.05 0.018
5.20 0.23 0.06 0.019
5.40 0.24 0.06 0.020
5.60 0.25 0.07 0.021
5.80 0.26 0.08 0.022
6.00 0.27 0.09 0.023
6.20 0.28 0.09 0.025
6.40 0.30 0.10 0.026
6.60 0.31 0.11 0.027
6.80 0.32 0.12 0.028
7.00 0.34 0.13 0.029
7.20 0.35 0.14 0.030
7.40 0.36 0.15 0.031
7.60 0.38 0.16 0.033
7.80 0.39 0.17 0.034
8.00 0.41 0.18 0.035
8.20 0.42 0.20 0.037
8.40 0.44 0.21 0.041
8.60 0.46 0.22 0.045
8.80 0.48 0.24 0.049
9.00 0.50 0.26 0.053
9.20 0.52 0.27 0.055
9.40 0.54 0.29 0.056
9.60 0.57 0.31 0.057
9.80 0.59 0.33 0.063

10.00 0.62 0.36 0.069
10.20 0.64 0.38 0.077
10.40 0.68 0.41 0.087
10.60 0.71 0.44 0.097

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.75 0.48 0.113
11.00 0.80 0.52 0.129
11.20 0.85 0.57 0.158
11.40 0.92 0.63 0.196
11.60 1.04 0.75 0.368
11.80 1.46 1.15 1.306
12.00 2.25 1.92 2.419
12.20 2.38 2.04 0.359
12.40 2.47 2.13 0.259
12.60 2.53 2.19 0.177
12.80 2.58 2.24 0.153
13.00 2.62 2.29 0.132
13.20 2.66 2.33 0.117
13.40 2.70 2.36 0.106
13.60 2.73 2.39 0.095
13.80 2.76 2.42 0.087
14.00 2.79 2.45 0.078
14.20 2.81 2.47 0.074
14.40 2.84 2.50 0.071
14.60 2.86 2.52 0.068
14.80 2.88 2.54 0.065
15.00 2.90 2.56 0.062
15.20 2.92 2.58 0.059
15.40 2.94 2.60 0.057
15.60 2.96 2.62 0.054
15.80 2.98 2.63 0.051
16.00 2.99 2.65 0.048
16.20 3.01 2.67 0.046
16.40 3.02 2.68 0.045
16.60 3.04 2.70 0.044
16.80 3.05 2.71 0.043
17.00 3.07 2.72 0.042
17.20 3.08 2.74 0.041
17.40 3.09 2.75 0.040
17.60 3.11 2.76 0.039
17.80 3.12 2.78 0.038
18.00 3.13 2.79 0.037
18.20 3.14 2.80 0.036
18.40 3.16 2.81 0.035
18.60 3.17 2.82 0.034
18.80 3.18 2.83 0.033
19.00 3.19 2.85 0.032
19.20 3.20 2.86 0.031
19.40 3.21 2.87 0.030
19.60 3.22 2.87 0.029
19.80 3.23 2.88 0.028
20.00 3.24 2.89 0.027
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Summary for Subcatchment 2S: Detained

Runoff = 2.722 cfs @ 11.95 hrs,  Volume= 5,639 cf,  Depth> 2.68"
     Routed to Pond 3P : UG

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  5-Year Rainfall=3.40"

Area (ac) CN Description
0.100 78 Meadow, non-grazed, HSG D
0.480 98 Paved parking, HSG D
0.580 95 Weighted Average
0.100 17.24% Pervious Area
0.480 82.76% Impervious Area

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

5.0 Direct Entry,

Subcatchment 2S: Detained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210
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Type II 24-hr
5-Year Rainfall=3.40"
Runoff Area=0.580 ac
Runoff Volume=5,639 cf
Runoff Depth>2.68"
Tc=5.0 min
CN=95

2.722 cfs
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Hydrograph for Subcatchment 2S: Detained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.20 0.04 0.00 0.000
1.40 0.05 0.00 0.000
1.60 0.06 0.00 0.000
1.80 0.07 0.00 0.000
2.00 0.07 0.00 0.000
2.20 0.08 0.00 0.000
2.40 0.09 0.00 0.000
2.60 0.10 0.00 0.000
2.80 0.11 0.00 0.000
3.00 0.12 0.00 0.001
3.20 0.13 0.00 0.002
3.40 0.14 0.00 0.002
3.60 0.14 0.00 0.003
3.80 0.15 0.00 0.004
4.00 0.16 0.01 0.005
4.20 0.17 0.01 0.006
4.40 0.18 0.01 0.007
4.60 0.19 0.01 0.008
4.80 0.20 0.02 0.009
5.00 0.21 0.02 0.010
5.20 0.23 0.02 0.011
5.40 0.24 0.03 0.012
5.60 0.25 0.03 0.013
5.80 0.26 0.04 0.014
6.00 0.27 0.04 0.015
6.20 0.28 0.05 0.016
6.40 0.30 0.05 0.017
6.60 0.31 0.06 0.018
6.80 0.32 0.06 0.019
7.00 0.34 0.07 0.020
7.20 0.35 0.08 0.021
7.40 0.36 0.09 0.022
7.60 0.38 0.09 0.023
7.80 0.39 0.10 0.025
8.00 0.41 0.11 0.026
8.20 0.42 0.12 0.028
8.40 0.44 0.13 0.031
8.60 0.46 0.14 0.034
8.80 0.48 0.16 0.038
9.00 0.50 0.17 0.041
9.20 0.52 0.18 0.043
9.40 0.54 0.20 0.044
9.60 0.57 0.21 0.046
9.80 0.59 0.23 0.051

10.00 0.62 0.25 0.057
10.20 0.64 0.27 0.064
10.40 0.68 0.30 0.073
10.60 0.71 0.32 0.082

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.75 0.36 0.096
11.00 0.80 0.39 0.111
11.20 0.85 0.44 0.137
11.40 0.92 0.50 0.172
11.60 1.04 0.60 0.326
11.80 1.46 0.98 1.189
12.00 2.25 1.73 2.270
12.20 2.38 1.84 0.339
12.40 2.47 1.93 0.245
12.60 2.53 1.99 0.168
12.80 2.58 2.04 0.145
13.00 2.62 2.08 0.125
13.20 2.66 2.12 0.111
13.40 2.70 2.16 0.100
13.60 2.73 2.19 0.090
13.80 2.76 2.22 0.082
14.00 2.79 2.24 0.075
14.20 2.81 2.27 0.070
14.40 2.84 2.29 0.067
14.60 2.86 2.31 0.065
14.80 2.88 2.33 0.062
15.00 2.90 2.35 0.059
15.20 2.92 2.37 0.057
15.40 2.94 2.39 0.054
15.60 2.96 2.41 0.051
15.80 2.98 2.43 0.048
16.00 2.99 2.44 0.046
16.20 3.01 2.46 0.044
16.40 3.02 2.47 0.043
16.60 3.04 2.49 0.042
16.80 3.05 2.50 0.041
17.00 3.07 2.51 0.040
17.20 3.08 2.53 0.039
17.40 3.09 2.54 0.038
17.60 3.11 2.55 0.037
17.80 3.12 2.57 0.036
18.00 3.13 2.58 0.035
18.20 3.14 2.59 0.034
18.40 3.16 2.60 0.033
18.60 3.17 2.61 0.032
18.80 3.18 2.62 0.032
19.00 3.19 2.63 0.031
19.20 3.20 2.64 0.030
19.40 3.21 2.65 0.029
19.60 3.22 2.66 0.028
19.80 3.23 2.67 0.027
20.00 3.24 2.68 0.026



Type II 24-hr  5-Year Rainfall=3.40"1856.21 Wilkins Twp Zips_additional pay lane_b
  Printed  5/5/2023Prepared by {enter your company name here}

Page 38HydroCAD® 10.10-6a  s/n 11650  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Undetained

Runoff = 0.295 cfs @ 11.95 hrs,  Volume= 654 cf,  Depth> 3.00"
     Routed to Link 4L : POST (Combined)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  5-Year Rainfall=3.40"

Area (ac) CN Description
0.060 98 Paved parking, HSG D
0.060 100.00% Impervious Area

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

5.0 Direct Entry,

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type II 24-hr
5-Year Rainfall=3.40"
Runoff Area=0.060 ac
Runoff Volume=654 cf
Runoff Depth>3.00"
Tc=5.0 min
CN=98

0.295 cfs
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Hydrograph for Subcatchment 3S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.20 0.04 0.00 0.000
1.40 0.05 0.00 0.000
1.60 0.06 0.00 0.000
1.80 0.07 0.00 0.000
2.00 0.07 0.00 0.001
2.20 0.08 0.01 0.001
2.40 0.09 0.01 0.001
2.60 0.10 0.01 0.001
2.80 0.11 0.02 0.001
3.00 0.12 0.02 0.001
3.20 0.13 0.03 0.001
3.40 0.14 0.03 0.001
3.60 0.14 0.03 0.002
3.80 0.15 0.04 0.002
4.00 0.16 0.05 0.002
4.20 0.17 0.05 0.002
4.40 0.18 0.06 0.002
4.60 0.19 0.06 0.002
4.80 0.20 0.07 0.002
5.00 0.21 0.08 0.002
5.20 0.23 0.09 0.002
5.40 0.24 0.10 0.003
5.60 0.25 0.10 0.003
5.80 0.26 0.11 0.003
6.00 0.27 0.12 0.003
6.20 0.28 0.13 0.003
6.40 0.30 0.14 0.003
6.60 0.31 0.15 0.003
6.80 0.32 0.16 0.003
7.00 0.34 0.18 0.003
7.20 0.35 0.19 0.003
7.40 0.36 0.20 0.004
7.60 0.38 0.21 0.004
7.80 0.39 0.22 0.004
8.00 0.41 0.24 0.004
8.20 0.42 0.25 0.004
8.40 0.44 0.26 0.005
8.60 0.46 0.28 0.005
8.80 0.48 0.30 0.005
9.00 0.50 0.32 0.006
9.20 0.52 0.34 0.006
9.40 0.54 0.36 0.006
9.60 0.57 0.38 0.006
9.80 0.59 0.40 0.007

10.00 0.62 0.42 0.007
10.20 0.64 0.45 0.008
10.40 0.68 0.48 0.009
10.60 0.71 0.51 0.010

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.75 0.55 0.012
11.00 0.80 0.60 0.014
11.20 0.85 0.65 0.017
11.40 0.92 0.72 0.020
11.60 1.04 0.83 0.038
11.80 1.46 1.25 0.133
12.00 2.25 2.03 0.244
12.20 2.38 2.15 0.036
12.40 2.47 2.24 0.026
12.60 2.53 2.30 0.018
12.80 2.58 2.35 0.015
13.00 2.62 2.39 0.013
13.20 2.66 2.43 0.012
13.40 2.70 2.47 0.011
13.60 2.73 2.50 0.010
13.80 2.76 2.53 0.009
14.00 2.79 2.56 0.008
14.20 2.81 2.58 0.007
14.40 2.84 2.61 0.007
14.60 2.86 2.63 0.007
14.80 2.88 2.65 0.007
15.00 2.90 2.67 0.006
15.20 2.92 2.69 0.006
15.40 2.94 2.71 0.006
15.60 2.96 2.73 0.005
15.80 2.98 2.74 0.005
16.00 2.99 2.76 0.005
16.20 3.01 2.78 0.005
16.40 3.02 2.79 0.005
16.60 3.04 2.81 0.004
16.80 3.05 2.82 0.004
17.00 3.07 2.83 0.004
17.20 3.08 2.85 0.004
17.40 3.09 2.86 0.004
17.60 3.11 2.87 0.004
17.80 3.12 2.89 0.004
18.00 3.13 2.90 0.004
18.20 3.14 2.91 0.004
18.40 3.16 2.92 0.004
18.60 3.17 2.93 0.003
18.80 3.18 2.95 0.003
19.00 3.19 2.96 0.003
19.20 3.20 2.97 0.003
19.40 3.21 2.98 0.003
19.60 3.22 2.99 0.003
19.80 3.23 3.00 0.003
20.00 3.24 3.00 0.003
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Summary for Pond 3P: UG

Inflow Area = 25,265 sf, 82.76% Impervious,  Inflow Depth > 2.68"    for  5-Year event
Inflow = 2.722 cfs @ 11.95 hrs,  Volume= 5,639 cf
Outflow = 0.962 cfs @ 12.07 hrs,  Volume= 5,592 cf,  Atten= 65%,  Lag= 6.9 min
Primary = 0.962 cfs @ 12.07 hrs,  Volume= 5,592 cf
     Routed to Link 4L : POST (Combined)

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Peak Elev= 979.91' @ 12.07 hrs   Surf.Area= 1,190 sf   Storage= 1,530 cf

Plug-Flow detention time= 19.7 min calculated for 5,592 cf (99% of inflow)
Center-of-Mass det. time= 16.0 min ( 757.7 - 741.7 )

Volume Invert Avail.Storage Storage Description
#1A 977.55' 1,405 cf 17.00'W x 70.00'L x 4.50'H Field A

5,355 cf Overall - 1,843 cf Embedded = 3,512 cf  x 40.0% Voids
#2A 978.05' 1,477 cf ADS N-12  36"  x 9  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 = 177.2 cf
9 Chambers in 3 Rows
14.00' Header x 7.10 sf  x 2 = 198.8 cf Inside

2,882 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 977.55' 12.0"  Round Culvert

L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900
Inlet / Outlet Invert= 977.55' / 976.65'   S= 0.0200 '/'   Cc= 0.900
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf

#2 Device 1 977.55' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#3 Device 1 981.05' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#4 Device 1 981.95' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#5 Device 1 982.90' 2.0" x 4.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads

Primary OutFlow  Max=0.961 cfs @ 12.07 hrs  HW=979.90'   (Free Discharge)
1=Culvert  (Passes 0.961 cfs of 4.060 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.961 cfs @ 7.05 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)
5=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: UG - 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 = 177.2 cf

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

3 Chambers/Row x 20.00' Long +3.50' Header x 2 = 67.00' Row Length +18.0" End Stone x 2 = 70.00' Base
Length
3 Rows x 42.0" Wide + 21.0" Spacing x 2 + 18.0" Side Stone x 2 = 17.00' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

9 Chambers x 142.0 cf + 14.00' Header x 7.10 sf x 2 = 1,476.8 cf Chamber Storage
9 Chambers x 177.2 cf + 14.00' Header x 8.86 sf x 2 = 1,843.1 cf Displacement

5,355.0 cf Field - 1,843.1 cf Chambers = 3,511.9 cf Stone x 40.0% Voids = 1,404.8 cf Stone Storage

Chamber Storage + Stone Storage = 2,881.6 cf = 0.066 af
Overall Storage Efficiency = 53.8%
Overall System Size = 70.00' x 17.00' x 4.50'

9 Chambers
198.3 cy Field
130.1 cy Stone
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Pond 3P: UG

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

3

2

1

0

Inflow Area=25,265 sf
Peak Elev=979.91'
Storage=1,530 cf

2.722 cfs

0.962 cfs
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Hydrograph for Pond 3P: UG

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0 977.55 0.000
0.40 0.000 0 977.55 0.000
0.80 0.000 0 977.55 0.000
1.20 0.000 0 977.55 0.000
1.60 0.000 0 977.55 0.000
2.00 0.000 0 977.55 0.000
2.40 0.000 0 977.55 0.000
2.80 0.000 0 977.55 0.000
3.20 0.002 1 977.55 0.000
3.60 0.003 4 977.56 0.001
4.00 0.005 7 977.56 0.002
4.40 0.007 11 977.57 0.004
4.80 0.009 16 977.58 0.005
5.20 0.011 21 977.59 0.007
5.60 0.013 27 977.61 0.009
6.00 0.015 31 977.61 0.013
6.40 0.017 33 977.62 0.015
6.80 0.019 36 977.63 0.017
7.20 0.021 38 977.63 0.020
7.60 0.023 41 977.64 0.022
8.00 0.026 43 977.64 0.024
8.40 0.031 47 977.65 0.027
8.80 0.038 53 977.66 0.034
9.20 0.043 58 977.67 0.041
9.60 0.046 61 977.68 0.044

10.00 0.057 66 977.69 0.052
10.40 0.073 75 977.71 0.065
10.80 0.096 88 977.73 0.086
11.20 0.137 106 977.77 0.119
11.60 0.326 148 977.86 0.207
12.00 2.270 1,382 979.73 0.922
12.40 0.245 925 979.17 0.780
12.80 0.145 286 978.17 0.419
13.20 0.111 116 977.79 0.140
13.60 0.090 95 977.75 0.099
14.00 0.075 85 977.73 0.081
14.40 0.067 79 977.72 0.070
14.80 0.062 75 977.71 0.064
15.20 0.057 71 977.70 0.059
15.60 0.051 68 977.69 0.054
16.00 0.046 64 977.68 0.048
16.40 0.043 61 977.68 0.044
16.80 0.041 59 977.67 0.042
17.20 0.039 58 977.67 0.040
17.60 0.037 56 977.67 0.038
18.00 0.035 55 977.67 0.036
18.40 0.033 54 977.66 0.034
18.80 0.032 52 977.66 0.032
19.20 0.030 51 977.66 0.031
19.60 0.028 49 977.65 0.029
20.00 0.026 47 977.65 0.027
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Summary for Link 4L: POST (Combined)

Inflow Area = 27,878 sf, 84.38% Impervious,  Inflow Depth > 2.69"    for  5-Year event
Inflow = 1.169 cfs @ 11.99 hrs,  Volume= 6,246 cf
Primary = 1.169 cfs @ 11.99 hrs,  Volume= 6,246 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs

Link 4L: POST (Combined)

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=27,878 sf
1.169 cfs

1.169 cfs
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Hydrograph for Link 4L: POST (Combined)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.20 0.000 0.00 0.000
0.40 0.000 0.00 0.000
0.60 0.000 0.00 0.000
0.80 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.20 0.000 0.00 0.000
1.40 0.000 0.00 0.000
1.60 0.000 0.00 0.000
1.80 0.000 0.00 0.000
2.00 0.001 0.00 0.001
2.20 0.001 0.00 0.001
2.40 0.001 0.00 0.001
2.60 0.001 0.00 0.001
2.80 0.001 0.00 0.001
3.00 0.001 0.00 0.001
3.20 0.002 0.00 0.002
3.40 0.002 0.00 0.002
3.60 0.003 0.00 0.003
3.80 0.003 0.00 0.003
4.00 0.004 0.00 0.004
4.20 0.005 0.00 0.005
4.40 0.006 0.00 0.006
4.60 0.006 0.00 0.006
4.80 0.007 0.00 0.007
5.00 0.008 0.00 0.008
5.20 0.009 0.00 0.009
5.40 0.010 0.00 0.010
5.60 0.012 0.00 0.012
5.80 0.014 0.00 0.014
6.00 0.015 0.00 0.015
6.20 0.017 0.00 0.017
6.40 0.018 0.00 0.018
6.60 0.019 0.00 0.019
6.80 0.021 0.00 0.021
7.00 0.022 0.00 0.022
7.20 0.023 0.00 0.023
7.40 0.024 0.00 0.024
7.60 0.025 0.00 0.025
7.80 0.027 0.00 0.027
8.00 0.028 0.00 0.028
8.20 0.029 0.00 0.029
8.40 0.032 0.00 0.032
8.60 0.035 0.00 0.035
8.80 0.039 0.00 0.039
9.00 0.044 0.00 0.044
9.20 0.047 0.00 0.047
9.40 0.049 0.00 0.049
9.60 0.050 0.00 0.050
9.80 0.054 0.00 0.054

10.00 0.059 0.00 0.059
10.20 0.066 0.00 0.066
10.40 0.074 0.00 0.074
10.60 0.084 0.00 0.084

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.80 0.098 0.00 0.098
11.00 0.113 0.00 0.113
11.20 0.135 0.00 0.135
11.40 0.170 0.00 0.170
11.60 0.245 0.00 0.245
11.80 0.680 0.00 0.680
12.00 1.166 0.00 1.166
12.20 0.942 0.00 0.942
12.40 0.806 0.00 0.806
12.60 0.650 0.00 0.650
12.80 0.434 0.00 0.434
13.00 0.238 0.00 0.238
13.20 0.152 0.00 0.152
13.40 0.123 0.00 0.123
13.60 0.109 0.00 0.109
13.80 0.098 0.00 0.098
14.00 0.089 0.00 0.089
14.20 0.081 0.00 0.081
14.40 0.077 0.00 0.077
14.60 0.074 0.00 0.074
14.80 0.071 0.00 0.071
15.00 0.068 0.00 0.068
15.20 0.065 0.00 0.065
15.40 0.062 0.00 0.062
15.60 0.059 0.00 0.059
15.80 0.056 0.00 0.056
16.00 0.053 0.00 0.053
16.20 0.051 0.00 0.051
16.40 0.049 0.00 0.049
16.60 0.048 0.00 0.048
16.80 0.047 0.00 0.047
17.00 0.045 0.00 0.045
17.20 0.044 0.00 0.044
17.40 0.043 0.00 0.043
17.60 0.042 0.00 0.042
17.80 0.041 0.00 0.041
18.00 0.040 0.00 0.040
18.20 0.039 0.00 0.039
18.40 0.038 0.00 0.038
18.60 0.037 0.00 0.037
18.80 0.036 0.00 0.036
19.00 0.035 0.00 0.035
19.20 0.034 0.00 0.034
19.40 0.033 0.00 0.033
19.60 0.032 0.00 0.032
19.80 0.031 0.00 0.031
20.00 0.030 0.00 0.030



Type II 24-hr  10-Year Rainfall=3.61"1856.21 Wilkins Twp Zips_additional pay lane_b
  Printed  5/5/2023Prepared by {enter your company name here}

Page 46HydroCAD® 10.10-6a  s/n 11650  © 2020 HydroCAD Software Solutions LLC

Time span=0.00-20.00 hrs, dt=0.04 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.600 ac   93.33% Impervious   Runoff Depth>3.09"Subcatchment 1S: PRE
   Tc=5.0 min   CN=97   Runoff=3.101 cfs  6,728 cf

Runoff Area=0.580 ac   82.76% Impervious   Runoff Depth>2.87"Subcatchment 2S: Detained
   Tc=5.0 min   CN=95   Runoff=2.906 cfs  6,052 cf

Runoff Area=0.060 ac   100.00% Impervious   Runoff Depth>3.20"Subcatchment 3S: Undetained
   Tc=5.0 min   CN=98   Runoff=0.313 cfs  697 cf

Peak Elev=980.07'  Storage=1,663 cf   Inflow=2.906 cfs  6,052 cfPond 3P: UG
   Outflow=0.998 cfs  6,003 cf

   Inflow=1.217 cfs  6,700 cfLink 4L: POST (Combined)
   Primary=1.217 cfs  6,700 cf

Total Runoff Area = 54,014 sf   Runoff Volume = 13,476 cf   Average Runoff Depth = 2.99"
11.29% Pervious = 6,098 sf     88.71% Impervious = 47,916 sf
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Summary for Subcatchment 1S: PRE

Runoff = 3.101 cfs @ 11.95 hrs,  Volume= 6,728 cf,  Depth> 3.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  10-Year Rainfall=3.61"

Area (ac) CN Description
0.560 98 Paved parking, HSG D
0.040 78 Meadow, non-grazed, HSG D
0.600 97 Weighted Average
0.040 6.67% Pervious Area
0.560 93.33% Impervious Area

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

5.0 Direct Entry,

Subcatchment 1S: PRE

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

3

2

1

0

Type II 24-hr
10-Year Rainfall=3.61"
Runoff Area=0.600 ac
Runoff Volume=6,728 cf
Runoff Depth>3.09"
Tc=5.0 min
CN=97

3.101 cfs
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Hydrograph for Subcatchment 1S: PRE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.20 0.05 0.00 0.000
1.40 0.05 0.00 0.000
1.60 0.06 0.00 0.000
1.80 0.07 0.00 0.001
2.00 0.08 0.00 0.002
2.20 0.09 0.00 0.004
2.40 0.10 0.00 0.005
2.60 0.11 0.01 0.006
2.80 0.12 0.01 0.007
3.00 0.12 0.01 0.008
3.20 0.13 0.01 0.009
3.40 0.14 0.02 0.011
3.60 0.15 0.02 0.012
3.80 0.16 0.03 0.013
4.00 0.17 0.03 0.014
4.20 0.18 0.03 0.015
4.40 0.19 0.04 0.016
4.60 0.20 0.05 0.017
4.80 0.22 0.05 0.018
5.00 0.23 0.06 0.020
5.20 0.24 0.06 0.021
5.40 0.25 0.07 0.022
5.60 0.26 0.08 0.023
5.80 0.28 0.09 0.025
6.00 0.29 0.10 0.026
6.20 0.30 0.10 0.027
6.40 0.32 0.11 0.028
6.60 0.33 0.12 0.029
6.80 0.34 0.13 0.031
7.00 0.36 0.14 0.032
7.20 0.37 0.16 0.033
7.40 0.39 0.17 0.034
7.60 0.40 0.18 0.035
7.80 0.42 0.19 0.037
8.00 0.43 0.20 0.038
8.20 0.45 0.22 0.041
8.40 0.47 0.23 0.045
8.60 0.49 0.25 0.049
8.80 0.51 0.26 0.053
9.00 0.53 0.28 0.057
9.20 0.55 0.30 0.059
9.40 0.58 0.32 0.060
9.60 0.60 0.34 0.061
9.80 0.63 0.36 0.068

10.00 0.65 0.39 0.074
10.20 0.68 0.42 0.083
10.40 0.72 0.45 0.093
10.60 0.76 0.48 0.104

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.80 0.52 0.121
11.00 0.85 0.56 0.138
11.20 0.91 0.62 0.169
11.40 0.98 0.69 0.210
11.60 1.11 0.81 0.393
11.80 1.56 1.24 1.392
12.00 2.39 2.06 2.574
12.20 2.52 2.19 0.382
12.40 2.62 2.28 0.275
12.60 2.68 2.35 0.188
12.80 2.74 2.40 0.163
13.00 2.79 2.45 0.141
13.20 2.83 2.49 0.124
13.40 2.87 2.53 0.112
13.60 2.90 2.56 0.101
13.80 2.93 2.59 0.092
14.00 2.96 2.62 0.083
14.20 2.99 2.64 0.078
14.40 3.01 2.67 0.075
14.60 3.04 2.69 0.072
14.80 3.06 2.72 0.069
15.00 3.08 2.74 0.066
15.20 3.10 2.76 0.063
15.40 3.12 2.78 0.060
15.60 3.14 2.80 0.057
15.80 3.16 2.82 0.054
16.00 3.18 2.83 0.051
16.20 3.19 2.85 0.049
16.40 3.21 2.87 0.048
16.60 3.22 2.88 0.047
16.80 3.24 2.90 0.046
17.00 3.26 2.91 0.045
17.20 3.27 2.93 0.044
17.40 3.28 2.94 0.043
17.60 3.30 2.95 0.042
17.80 3.31 2.97 0.041
18.00 3.32 2.98 0.039
18.20 3.34 2.99 0.038
18.40 3.35 3.01 0.037
18.60 3.36 3.02 0.036
18.80 3.37 3.03 0.035
19.00 3.39 3.04 0.034
19.20 3.40 3.05 0.033
19.40 3.41 3.06 0.032
19.60 3.42 3.07 0.031
19.80 3.43 3.08 0.030
20.00 3.44 3.09 0.029
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Summary for Subcatchment 2S: Detained

Runoff = 2.906 cfs @ 11.95 hrs,  Volume= 6,052 cf,  Depth> 2.87"
     Routed to Pond 3P : UG

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  10-Year Rainfall=3.61"

Area (ac) CN Description
0.100 78 Meadow, non-grazed, HSG D
0.480 98 Paved parking, HSG D
0.580 95 Weighted Average
0.100 17.24% Pervious Area
0.480 82.76% Impervious Area

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

5.0 Direct Entry,

Subcatchment 2S: Detained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

3

2

1

0

Type II 24-hr
10-Year Rainfall=3.61"
Runoff Area=0.580 ac
Runoff Volume=6,052 cf
Runoff Depth>2.87"
Tc=5.0 min
CN=95

2.906 cfs
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Hydrograph for Subcatchment 2S: Detained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.20 0.05 0.00 0.000
1.40 0.05 0.00 0.000
1.60 0.06 0.00 0.000
1.80 0.07 0.00 0.000
2.00 0.08 0.00 0.000
2.20 0.09 0.00 0.000
2.40 0.10 0.00 0.000
2.60 0.11 0.00 0.000
2.80 0.12 0.00 0.001
3.00 0.12 0.00 0.002
3.20 0.13 0.00 0.002
3.40 0.14 0.00 0.003
3.60 0.15 0.00 0.004
3.80 0.16 0.01 0.005
4.00 0.17 0.01 0.006
4.20 0.18 0.01 0.007
4.40 0.19 0.01 0.008
4.60 0.20 0.02 0.009
4.80 0.22 0.02 0.010
5.00 0.23 0.02 0.011
5.20 0.24 0.03 0.012
5.40 0.25 0.03 0.013
5.60 0.26 0.04 0.014
5.80 0.28 0.04 0.016
6.00 0.29 0.05 0.017
6.20 0.30 0.05 0.018
6.40 0.32 0.06 0.019
6.60 0.33 0.07 0.020
6.80 0.34 0.07 0.021
7.00 0.36 0.08 0.022
7.20 0.37 0.09 0.024
7.40 0.39 0.10 0.025
7.60 0.40 0.11 0.026
7.80 0.42 0.12 0.027
8.00 0.43 0.13 0.028
8.20 0.45 0.14 0.031
8.40 0.47 0.15 0.034
8.60 0.49 0.16 0.038
8.80 0.51 0.17 0.042
9.00 0.53 0.19 0.045
9.20 0.55 0.21 0.047
9.40 0.58 0.22 0.048
9.60 0.60 0.24 0.050
9.80 0.63 0.26 0.056

10.00 0.65 0.28 0.062
10.20 0.68 0.30 0.070
10.40 0.72 0.33 0.079
10.60 0.76 0.36 0.089

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.80 0.39 0.104
11.00 0.85 0.43 0.120
11.20 0.91 0.48 0.148
11.40 0.98 0.55 0.185
11.60 1.11 0.66 0.351
11.80 1.56 1.06 1.274
12.00 2.39 1.86 2.422
12.20 2.52 1.98 0.362
12.40 2.62 2.08 0.261
12.60 2.68 2.14 0.179
12.80 2.74 2.20 0.155
13.00 2.79 2.24 0.134
13.20 2.83 2.28 0.118
13.40 2.87 2.32 0.107
13.60 2.90 2.35 0.096
13.80 2.93 2.38 0.088
14.00 2.96 2.41 0.079
14.20 2.99 2.44 0.074
14.40 3.01 2.46 0.072
14.60 3.04 2.48 0.069
14.80 3.06 2.51 0.066
15.00 3.08 2.53 0.063
15.20 3.10 2.55 0.060
15.40 3.12 2.57 0.057
15.60 3.14 2.59 0.054
15.80 3.16 2.61 0.052
16.00 3.18 2.62 0.049
16.20 3.19 2.64 0.047
16.40 3.21 2.65 0.046
16.60 3.22 2.67 0.045
16.80 3.24 2.68 0.044
17.00 3.26 2.70 0.043
17.20 3.27 2.71 0.042
17.40 3.28 2.73 0.041
17.60 3.30 2.74 0.040
17.80 3.31 2.75 0.039
18.00 3.32 2.77 0.038
18.20 3.34 2.78 0.037
18.40 3.35 2.79 0.036
18.60 3.36 2.80 0.035
18.80 3.37 2.82 0.034
19.00 3.39 2.83 0.032
19.20 3.40 2.84 0.031
19.40 3.41 2.85 0.030
19.60 3.42 2.86 0.029
19.80 3.43 2.87 0.028
20.00 3.44 2.88 0.027
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Summary for Subcatchment 3S: Undetained

Runoff = 0.313 cfs @ 11.95 hrs,  Volume= 697 cf,  Depth> 3.20"
     Routed to Link 4L : POST (Combined)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  10-Year Rainfall=3.61"

Area (ac) CN Description
0.060 98 Paved parking, HSG D
0.060 100.00% Impervious Area

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

5.0 Direct Entry,

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type II 24-hr
10-Year Rainfall=3.61"
Runoff Area=0.060 ac
Runoff Volume=697 cf
Runoff Depth>3.20"
Tc=5.0 min
CN=98

0.313 cfs
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Hydrograph for Subcatchment 3S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.20 0.05 0.00 0.000
1.40 0.05 0.00 0.000
1.60 0.06 0.00 0.000
1.80 0.07 0.00 0.001
2.00 0.08 0.01 0.001
2.20 0.09 0.01 0.001
2.40 0.10 0.01 0.001
2.60 0.11 0.02 0.001
2.80 0.12 0.02 0.001
3.00 0.12 0.02 0.001
3.20 0.13 0.03 0.001
3.40 0.14 0.03 0.002
3.60 0.15 0.04 0.002
3.80 0.16 0.05 0.002
4.00 0.17 0.05 0.002
4.20 0.18 0.06 0.002
4.40 0.19 0.07 0.002
4.60 0.20 0.07 0.002
4.80 0.22 0.08 0.002
5.00 0.23 0.09 0.002
5.20 0.24 0.10 0.003
5.40 0.25 0.11 0.003
5.60 0.26 0.12 0.003
5.80 0.28 0.13 0.003
6.00 0.29 0.14 0.003
6.20 0.30 0.15 0.003
6.40 0.32 0.16 0.003
6.60 0.33 0.17 0.003
6.80 0.34 0.18 0.004
7.00 0.36 0.19 0.004
7.20 0.37 0.20 0.004
7.40 0.39 0.22 0.004
7.60 0.40 0.23 0.004
7.80 0.42 0.24 0.004
8.00 0.43 0.26 0.004
8.20 0.45 0.27 0.004
8.40 0.47 0.29 0.005
8.60 0.49 0.31 0.005
8.80 0.51 0.33 0.006
9.00 0.53 0.35 0.006
9.20 0.55 0.37 0.006
9.40 0.58 0.39 0.006
9.60 0.60 0.41 0.007
9.80 0.63 0.43 0.007

10.00 0.65 0.46 0.008
10.20 0.68 0.49 0.009
10.40 0.72 0.52 0.010
10.60 0.76 0.56 0.011

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.80 0.60 0.013
11.00 0.85 0.64 0.014
11.20 0.91 0.70 0.018
11.40 0.98 0.77 0.022
11.60 1.11 0.90 0.040
11.80 1.56 1.33 0.142
12.00 2.39 2.16 0.260
12.20 2.52 2.29 0.038
12.40 2.62 2.39 0.028
12.60 2.68 2.45 0.019
12.80 2.74 2.51 0.016
13.00 2.79 2.56 0.014
13.20 2.83 2.60 0.013
13.40 2.87 2.64 0.011
13.60 2.90 2.67 0.010
13.80 2.93 2.70 0.009
14.00 2.96 2.73 0.008
14.20 2.99 2.75 0.008
14.40 3.01 2.78 0.008
14.60 3.04 2.80 0.007
14.80 3.06 2.83 0.007
15.00 3.08 2.85 0.007
15.20 3.10 2.87 0.006
15.40 3.12 2.89 0.006
15.60 3.14 2.91 0.006
15.80 3.16 2.93 0.005
16.00 3.18 2.94 0.005
16.20 3.19 2.96 0.005
16.40 3.21 2.98 0.005
16.60 3.22 2.99 0.005
16.80 3.24 3.01 0.005
17.00 3.26 3.02 0.005
17.20 3.27 3.04 0.004
17.40 3.28 3.05 0.004
17.60 3.30 3.07 0.004
17.80 3.31 3.08 0.004
18.00 3.32 3.09 0.004
18.20 3.34 3.10 0.004
18.40 3.35 3.12 0.004
18.60 3.36 3.13 0.004
18.80 3.37 3.14 0.004
19.00 3.39 3.15 0.003
19.20 3.40 3.16 0.003
19.40 3.41 3.17 0.003
19.60 3.42 3.18 0.003
19.80 3.43 3.19 0.003
20.00 3.44 3.20 0.003
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Summary for Pond 3P: UG

Inflow Area = 25,265 sf, 82.76% Impervious,  Inflow Depth > 2.87"    for  10-Year event
Inflow = 2.906 cfs @ 11.95 hrs,  Volume= 6,052 cf
Outflow = 0.998 cfs @ 12.07 hrs,  Volume= 6,003 cf,  Atten= 66%,  Lag= 7.1 min
Primary = 0.998 cfs @ 12.07 hrs,  Volume= 6,003 cf
     Routed to Link 4L : POST (Combined)

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Peak Elev= 980.07' @ 12.07 hrs   Surf.Area= 1,190 sf   Storage= 1,663 cf

Plug-Flow detention time= 19.9 min calculated for 6,003 cf (99% of inflow)
Center-of-Mass det. time= 16.3 min ( 756.4 - 740.1 )

Volume Invert Avail.Storage Storage Description
#1A 977.55' 1,405 cf 17.00'W x 70.00'L x 4.50'H Field A

5,355 cf Overall - 1,843 cf Embedded = 3,512 cf  x 40.0% Voids
#2A 978.05' 1,477 cf ADS N-12  36"  x 9  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 = 177.2 cf
9 Chambers in 3 Rows
14.00' Header x 7.10 sf  x 2 = 198.8 cf Inside

2,882 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 977.55' 12.0"  Round Culvert

L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900
Inlet / Outlet Invert= 977.55' / 976.65'   S= 0.0200 '/'   Cc= 0.900
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf

#2 Device 1 977.55' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#3 Device 1 981.05' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#4 Device 1 981.95' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#5 Device 1 982.90' 2.0" x 4.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads

Primary OutFlow  Max=0.996 cfs @ 12.07 hrs  HW=980.06'   (Free Discharge)
1=Culvert  (Passes 0.996 cfs of 4.234 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.996 cfs @ 7.31 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)
5=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: UG - 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 = 177.2 cf

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

3 Chambers/Row x 20.00' Long +3.50' Header x 2 = 67.00' Row Length +18.0" End Stone x 2 = 70.00' Base
Length
3 Rows x 42.0" Wide + 21.0" Spacing x 2 + 18.0" Side Stone x 2 = 17.00' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

9 Chambers x 142.0 cf + 14.00' Header x 7.10 sf x 2 = 1,476.8 cf Chamber Storage
9 Chambers x 177.2 cf + 14.00' Header x 8.86 sf x 2 = 1,843.1 cf Displacement

5,355.0 cf Field - 1,843.1 cf Chambers = 3,511.9 cf Stone x 40.0% Voids = 1,404.8 cf Stone Storage

Chamber Storage + Stone Storage = 2,881.6 cf = 0.066 af
Overall Storage Efficiency = 53.8%
Overall System Size = 70.00' x 17.00' x 4.50'

9 Chambers
198.3 cy Field
130.1 cy Stone
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Pond 3P: UG

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

3

2

1

0

Inflow Area=25,265 sf
Peak Elev=980.07'
Storage=1,663 cf

2.906 cfs

0.998 cfs
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Hydrograph for Pond 3P: UG

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0 977.55 0.000
0.40 0.000 0 977.55 0.000
0.80 0.000 0 977.55 0.000
1.20 0.000 0 977.55 0.000
1.60 0.000 0 977.55 0.000
2.00 0.000 0 977.55 0.000
2.40 0.000 0 977.55 0.000
2.80 0.001 0 977.55 0.000
3.20 0.002 2 977.55 0.001
3.60 0.004 5 977.56 0.002
4.00 0.006 9 977.57 0.003
4.40 0.008 14 977.58 0.004
4.80 0.010 19 977.59 0.006
5.20 0.012 25 977.60 0.008
5.60 0.014 30 977.61 0.012
6.00 0.017 33 977.62 0.015
6.40 0.019 36 977.62 0.017
6.80 0.021 38 977.63 0.019
7.20 0.024 41 977.64 0.022
7.60 0.026 43 977.64 0.024
8.00 0.028 46 977.65 0.027
8.40 0.034 50 977.66 0.030
8.80 0.042 56 977.67 0.038
9.20 0.047 61 977.68 0.045
9.60 0.050 64 977.68 0.048

10.00 0.062 69 977.70 0.056
10.40 0.079 79 977.72 0.071
10.80 0.104 92 977.74 0.093
11.20 0.148 111 977.78 0.129
11.60 0.351 155 977.88 0.222
12.00 2.422 1,499 979.87 0.954
12.40 0.261 1,043 979.32 0.820
12.80 0.155 350 978.34 0.500
13.20 0.118 125 977.81 0.157
13.60 0.096 99 977.76 0.106
14.00 0.079 88 977.73 0.086
14.40 0.072 81 977.72 0.074
14.80 0.066 78 977.71 0.068
15.20 0.060 74 977.71 0.063
15.60 0.054 70 977.70 0.057
16.00 0.049 66 977.69 0.052
16.40 0.046 63 977.68 0.047
16.80 0.044 61 977.68 0.045
17.20 0.042 60 977.68 0.043
17.60 0.040 58 977.67 0.041
18.00 0.038 57 977.67 0.039
18.40 0.036 55 977.67 0.037
18.80 0.034 54 977.66 0.035
19.20 0.031 52 977.66 0.033
19.60 0.029 51 977.66 0.031
20.00 0.027 49 977.65 0.029
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Summary for Link 4L: POST (Combined)

Inflow Area = 27,878 sf, 84.38% Impervious,  Inflow Depth > 2.88"    for  10-Year event
Inflow = 1.217 cfs @ 11.99 hrs,  Volume= 6,700 cf
Primary = 1.217 cfs @ 11.99 hrs,  Volume= 6,700 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs

Link 4L: POST (Combined)

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=27,878 sf
1.217 cfs

1.217 cfs
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Hydrograph for Link 4L: POST (Combined)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.20 0.000 0.00 0.000
0.40 0.000 0.00 0.000
0.60 0.000 0.00 0.000
0.80 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.20 0.000 0.00 0.000
1.40 0.000 0.00 0.000
1.60 0.000 0.00 0.000
1.80 0.001 0.00 0.001
2.00 0.001 0.00 0.001
2.20 0.001 0.00 0.001
2.40 0.001 0.00 0.001
2.60 0.001 0.00 0.001
2.80 0.001 0.00 0.001
3.00 0.002 0.00 0.002
3.20 0.002 0.00 0.002
3.40 0.003 0.00 0.003
3.60 0.003 0.00 0.003
3.80 0.004 0.00 0.004
4.00 0.005 0.00 0.005
4.20 0.006 0.00 0.006
4.40 0.007 0.00 0.007
4.60 0.008 0.00 0.008
4.80 0.009 0.00 0.009
5.00 0.010 0.00 0.010
5.20 0.011 0.00 0.011
5.40 0.013 0.00 0.013
5.60 0.015 0.00 0.015
5.80 0.016 0.00 0.016
6.00 0.018 0.00 0.018
6.20 0.019 0.00 0.019
6.40 0.020 0.00 0.020
6.60 0.022 0.00 0.022
6.80 0.023 0.00 0.023
7.00 0.024 0.00 0.024
7.20 0.026 0.00 0.026
7.40 0.027 0.00 0.027
7.60 0.028 0.00 0.028
7.80 0.029 0.00 0.029
8.00 0.031 0.00 0.031
8.20 0.032 0.00 0.032
8.40 0.035 0.00 0.035
8.60 0.039 0.00 0.039
8.80 0.044 0.00 0.044
9.00 0.048 0.00 0.048
9.20 0.051 0.00 0.051
9.40 0.053 0.00 0.053
9.60 0.055 0.00 0.055
9.80 0.059 0.00 0.059

10.00 0.064 0.00 0.064
10.20 0.071 0.00 0.071
10.40 0.081 0.00 0.081
10.60 0.092 0.00 0.092

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.80 0.106 0.00 0.106
11.00 0.122 0.00 0.122
11.20 0.146 0.00 0.146
11.40 0.183 0.00 0.183
11.60 0.263 0.00 0.263
11.80 0.709 0.00 0.709
12.00 1.214 0.00 1.214
12.20 0.981 0.00 0.981
12.40 0.848 0.00 0.848
12.60 0.696 0.00 0.696
12.80 0.516 0.00 0.516
13.00 0.290 0.00 0.290
13.20 0.170 0.00 0.170
13.40 0.133 0.00 0.133
13.60 0.116 0.00 0.116
13.80 0.104 0.00 0.104
14.00 0.094 0.00 0.094
14.20 0.087 0.00 0.087
14.40 0.082 0.00 0.082
14.60 0.078 0.00 0.078
14.80 0.075 0.00 0.075
15.00 0.072 0.00 0.072
15.20 0.069 0.00 0.069
15.40 0.066 0.00 0.066
15.60 0.063 0.00 0.063
15.80 0.060 0.00 0.060
16.00 0.057 0.00 0.057
16.20 0.054 0.00 0.054
16.40 0.052 0.00 0.052
16.60 0.051 0.00 0.051
16.80 0.050 0.00 0.050
17.00 0.048 0.00 0.048
17.20 0.047 0.00 0.047
17.40 0.046 0.00 0.046
17.60 0.045 0.00 0.045
17.80 0.044 0.00 0.044
18.00 0.043 0.00 0.043
18.20 0.042 0.00 0.042
18.40 0.040 0.00 0.040
18.60 0.039 0.00 0.039
18.80 0.038 0.00 0.038
19.00 0.037 0.00 0.037
19.20 0.036 0.00 0.036
19.40 0.035 0.00 0.035
19.60 0.034 0.00 0.034
19.80 0.033 0.00 0.033
20.00 0.032 0.00 0.032
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Time span=0.00-20.00 hrs, dt=0.04 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.600 ac   93.33% Impervious   Runoff Depth>3.75"Subcatchment 1S: PRE
   Tc=5.0 min   CN=97   Runoff=3.723 cfs  8,169 cf

Runoff Area=0.580 ac   82.76% Impervious   Runoff Depth>3.53"Subcatchment 2S: Detained
   Tc=5.0 min   CN=95   Runoff=3.516 cfs  7,431 cf

Runoff Area=0.060 ac   100.00% Impervious   Runoff Depth>3.86"Subcatchment 3S: Undetained
   Tc=5.0 min   CN=98   Runoff=0.375 cfs  842 cf

Peak Elev=980.64'  Storage=2,118 cf   Inflow=3.516 cfs  7,431 cfPond 3P: UG
   Outflow=1.114 cfs  7,378 cf

   Inflow=1.372 cfs  8,220 cfLink 4L: POST (Combined)
   Primary=1.372 cfs  8,220 cf

Total Runoff Area = 54,014 sf   Runoff Volume = 16,442 cf   Average Runoff Depth = 3.65"
11.29% Pervious = 6,098 sf     88.71% Impervious = 47,916 sf
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Summary for Subcatchment 1S: PRE

Runoff = 3.723 cfs @ 11.95 hrs,  Volume= 8,169 cf,  Depth> 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  25-Year Rainfall=4.31"

Area (ac) CN Description
0.560 98 Paved parking, HSG D
0.040 78 Meadow, non-grazed, HSG D
0.600 97 Weighted Average
0.040 6.67% Pervious Area
0.560 93.33% Impervious Area

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

5.0 Direct Entry,

Subcatchment 1S: PRE

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

Type II 24-hr
25-Year Rainfall=4.31"
Runoff Area=0.600 ac
Runoff Volume=8,169 cf
Runoff Depth>3.75"
Tc=5.0 min
CN=97

3.723 cfs
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Hydrograph for Subcatchment 1S: PRE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.03 0.00 0.000
0.80 0.04 0.00 0.000
1.00 0.05 0.00 0.000
1.20 0.05 0.00 0.000
1.40 0.06 0.00 0.000
1.60 0.07 0.00 0.002
1.80 0.08 0.00 0.003
2.00 0.09 0.00 0.005
2.20 0.11 0.01 0.007
2.40 0.12 0.01 0.008
2.60 0.13 0.01 0.010
2.80 0.14 0.01 0.011
3.00 0.15 0.02 0.013
3.20 0.16 0.02 0.014
3.40 0.17 0.03 0.015
3.60 0.18 0.03 0.017
3.80 0.19 0.04 0.018
4.00 0.21 0.05 0.019
4.20 0.22 0.05 0.020
4.40 0.23 0.06 0.022
4.60 0.24 0.07 0.023
4.80 0.26 0.08 0.025
5.00 0.27 0.08 0.026
5.20 0.29 0.09 0.028
5.40 0.30 0.10 0.029
5.60 0.31 0.11 0.031
5.80 0.33 0.12 0.032
6.00 0.34 0.14 0.034
6.20 0.36 0.15 0.035
6.40 0.38 0.16 0.036
6.60 0.39 0.17 0.038
6.80 0.41 0.18 0.039
7.00 0.43 0.20 0.041
7.20 0.44 0.21 0.042
7.40 0.46 0.23 0.043
7.60 0.48 0.24 0.045
7.80 0.50 0.26 0.046
8.00 0.52 0.27 0.047
8.20 0.54 0.29 0.051
8.40 0.56 0.31 0.056
8.60 0.58 0.33 0.061
8.80 0.61 0.35 0.066
9.00 0.63 0.37 0.071
9.20 0.66 0.40 0.074
9.40 0.69 0.42 0.074
9.60 0.72 0.44 0.076
9.80 0.75 0.47 0.084

10.00 0.78 0.50 0.092
10.20 0.82 0.54 0.102
10.40 0.86 0.57 0.114
10.60 0.90 0.61 0.128

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.95 0.66 0.148
11.00 1.01 0.72 0.168
11.20 1.08 0.78 0.206
11.40 1.17 0.87 0.255
11.60 1.32 1.01 0.476
11.80 1.86 1.53 1.679
12.00 2.86 2.52 3.088
12.20 3.01 2.67 0.457
12.40 3.13 2.78 0.329
12.60 3.20 2.86 0.225
12.80 3.27 2.93 0.195
13.00 3.33 2.98 0.168
13.20 3.38 3.03 0.149
13.40 3.42 3.08 0.135
13.60 3.46 3.12 0.121
13.80 3.50 3.15 0.110
14.00 3.53 3.19 0.100
14.20 3.57 3.22 0.094
14.40 3.60 3.25 0.090
14.60 3.62 3.28 0.086
14.80 3.65 3.31 0.083
15.00 3.68 3.33 0.079
15.20 3.70 3.36 0.076
15.40 3.73 3.38 0.072
15.60 3.75 3.40 0.068
15.80 3.77 3.43 0.065
16.00 3.79 3.45 0.061
16.20 3.81 3.46 0.059
16.40 3.83 3.48 0.058
16.60 3.85 3.50 0.056
16.80 3.87 3.52 0.055
17.00 3.89 3.54 0.054
17.20 3.90 3.56 0.052
17.40 3.92 3.57 0.051
17.60 3.94 3.59 0.050
17.80 3.95 3.61 0.048
18.00 3.97 3.62 0.047
18.20 3.98 3.64 0.046
18.40 4.00 3.65 0.045
18.60 4.01 3.67 0.043
18.80 4.03 3.68 0.042
19.00 4.04 3.69 0.041
19.20 4.05 3.71 0.039
19.40 4.07 3.72 0.038
19.60 4.08 3.73 0.037
19.80 4.09 3.74 0.036
20.00 4.10 3.75 0.034
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Summary for Subcatchment 2S: Detained

Runoff = 3.516 cfs @ 11.95 hrs,  Volume= 7,431 cf,  Depth> 3.53"
     Routed to Pond 3P : UG

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  25-Year Rainfall=4.31"

Area (ac) CN Description
0.100 78 Meadow, non-grazed, HSG D
0.480 98 Paved parking, HSG D
0.580 95 Weighted Average
0.100 17.24% Pervious Area
0.480 82.76% Impervious Area

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

5.0 Direct Entry,

Subcatchment 2S: Detained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

3

2

1

0

Type II 24-hr
25-Year Rainfall=4.31"
Runoff Area=0.580 ac
Runoff Volume=7,431 cf
Runoff Depth>3.53"
Tc=5.0 min
CN=95

3.516 cfs
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Hydrograph for Subcatchment 2S: Detained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.03 0.00 0.000
0.80 0.04 0.00 0.000
1.00 0.05 0.00 0.000
1.20 0.05 0.00 0.000
1.40 0.06 0.00 0.000
1.60 0.07 0.00 0.000
1.80 0.08 0.00 0.000
2.00 0.09 0.00 0.000
2.20 0.11 0.00 0.000
2.40 0.12 0.00 0.001
2.60 0.13 0.00 0.002
2.80 0.14 0.00 0.003
3.00 0.15 0.00 0.004
3.20 0.16 0.01 0.006
3.40 0.17 0.01 0.007
3.60 0.18 0.01 0.008
3.80 0.19 0.01 0.009
4.00 0.21 0.02 0.010
4.20 0.22 0.02 0.011
4.40 0.23 0.02 0.013
4.60 0.24 0.03 0.014
4.80 0.26 0.03 0.015
5.00 0.27 0.04 0.017
5.20 0.29 0.05 0.018
5.40 0.30 0.05 0.019
5.60 0.31 0.06 0.021
5.80 0.33 0.07 0.022
6.00 0.34 0.07 0.023
6.20 0.36 0.08 0.025
6.40 0.38 0.09 0.026
6.60 0.39 0.10 0.028
6.80 0.41 0.11 0.029
7.00 0.43 0.12 0.030
7.20 0.44 0.13 0.032
7.40 0.46 0.14 0.033
7.60 0.48 0.16 0.035
7.80 0.50 0.17 0.036
8.00 0.52 0.18 0.037
8.20 0.54 0.19 0.041
8.40 0.56 0.21 0.045
8.60 0.58 0.23 0.049
8.80 0.61 0.24 0.054
9.00 0.63 0.26 0.059
9.20 0.66 0.29 0.061
9.40 0.69 0.31 0.062
9.60 0.72 0.33 0.064
9.80 0.75 0.35 0.071

10.00 0.78 0.38 0.079
10.20 0.82 0.41 0.088
10.40 0.86 0.44 0.099
10.60 0.90 0.48 0.112

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.95 0.52 0.130
11.00 1.01 0.57 0.150
11.20 1.08 0.64 0.184
11.40 1.17 0.71 0.230
11.60 1.32 0.85 0.433
11.80 1.86 1.35 1.557
12.00 2.86 2.31 2.925
12.20 3.01 2.46 0.436
12.40 3.13 2.57 0.314
12.60 3.20 2.65 0.215
12.80 3.27 2.71 0.186
13.00 3.33 2.77 0.161
13.20 3.38 2.82 0.142
13.40 3.42 2.86 0.129
13.60 3.46 2.90 0.115
13.80 3.50 2.94 0.105
14.00 3.53 2.97 0.095
14.20 3.57 3.00 0.090
14.40 3.60 3.03 0.086
14.60 3.62 3.06 0.083
14.80 3.65 3.09 0.079
15.00 3.68 3.11 0.076
15.20 3.70 3.14 0.072
15.40 3.73 3.16 0.069
15.60 3.75 3.19 0.065
15.80 3.77 3.21 0.062
16.00 3.79 3.23 0.058
16.20 3.81 3.25 0.056
16.40 3.83 3.27 0.055
16.60 3.85 3.28 0.054
16.80 3.87 3.30 0.053
17.00 3.89 3.32 0.051
17.20 3.90 3.34 0.050
17.40 3.92 3.35 0.049
17.60 3.94 3.37 0.048
17.80 3.95 3.39 0.046
18.00 3.97 3.40 0.045
18.20 3.98 3.42 0.044
18.40 4.00 3.43 0.043
18.60 4.01 3.44 0.041
18.80 4.03 3.46 0.040
19.00 4.04 3.47 0.039
19.20 4.05 3.49 0.038
19.40 4.07 3.50 0.037
19.60 4.08 3.51 0.035
19.80 4.09 3.52 0.034
20.00 4.10 3.53 0.033
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Summary for Subcatchment 3S: Undetained

Runoff = 0.375 cfs @ 11.95 hrs,  Volume= 842 cf,  Depth> 3.86"
     Routed to Link 4L : POST (Combined)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  25-Year Rainfall=4.31"

Area (ac) CN Description
0.060 98 Paved parking, HSG D
0.060 100.00% Impervious Area

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

5.0 Direct Entry,

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

0.42
0.4

0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type II 24-hr
25-Year Rainfall=4.31"
Runoff Area=0.060 ac
Runoff Volume=842 cf
Runoff Depth>3.86"
Tc=5.0 min
CN=98

0.375 cfs
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Hydrograph for Subcatchment 3S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.03 0.00 0.000
0.80 0.04 0.00 0.000
1.00 0.05 0.00 0.000
1.20 0.05 0.00 0.000
1.40 0.06 0.00 0.001
1.60 0.07 0.00 0.001
1.80 0.08 0.01 0.001
2.00 0.09 0.01 0.001
2.20 0.11 0.02 0.001
2.40 0.12 0.02 0.001
2.60 0.13 0.03 0.002
2.80 0.14 0.03 0.002
3.00 0.15 0.04 0.002
3.20 0.16 0.04 0.002
3.40 0.17 0.05 0.002
3.60 0.18 0.06 0.002
3.80 0.19 0.07 0.002
4.00 0.21 0.07 0.002
4.20 0.22 0.08 0.003
4.40 0.23 0.09 0.003
4.60 0.24 0.10 0.003
4.80 0.26 0.11 0.003
5.00 0.27 0.12 0.003
5.20 0.29 0.13 0.003
5.40 0.30 0.14 0.003
5.60 0.31 0.16 0.004
5.80 0.33 0.17 0.004
6.00 0.34 0.18 0.004
6.20 0.36 0.20 0.004
6.40 0.38 0.21 0.004
6.60 0.39 0.22 0.004
6.80 0.41 0.24 0.004
7.00 0.43 0.25 0.005
7.20 0.44 0.27 0.005
7.40 0.46 0.28 0.005
7.60 0.48 0.30 0.005
7.80 0.50 0.32 0.005
8.00 0.52 0.33 0.005
8.20 0.54 0.35 0.006
8.40 0.56 0.37 0.006
8.60 0.58 0.39 0.007
8.80 0.61 0.42 0.007
9.00 0.63 0.44 0.008
9.20 0.66 0.47 0.008
9.40 0.69 0.49 0.008
9.60 0.72 0.52 0.008
9.80 0.75 0.55 0.009

10.00 0.78 0.58 0.010
10.20 0.82 0.61 0.011
10.40 0.86 0.65 0.012
10.60 0.90 0.70 0.013

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.95 0.75 0.015
11.00 1.01 0.80 0.017
11.20 1.08 0.87 0.021
11.40 1.17 0.96 0.026
11.60 1.32 1.11 0.049
11.80 1.86 1.63 0.170
12.00 2.86 2.63 0.311
12.20 3.01 2.78 0.046
12.40 3.13 2.89 0.033
12.60 3.20 2.97 0.023
12.80 3.27 3.04 0.020
13.00 3.33 3.09 0.017
13.20 3.38 3.14 0.015
13.40 3.42 3.19 0.014
13.60 3.46 3.23 0.012
13.80 3.50 3.27 0.011
14.00 3.53 3.30 0.010
14.20 3.57 3.33 0.009
14.40 3.60 3.36 0.009
14.60 3.62 3.39 0.009
14.80 3.65 3.42 0.008
15.00 3.68 3.44 0.008
15.20 3.70 3.47 0.008
15.40 3.73 3.49 0.007
15.60 3.75 3.52 0.007
15.80 3.77 3.54 0.006
16.00 3.79 3.56 0.006
16.20 3.81 3.58 0.006
16.40 3.83 3.60 0.006
16.60 3.85 3.62 0.006
16.80 3.87 3.63 0.006
17.00 3.89 3.65 0.005
17.20 3.90 3.67 0.005
17.40 3.92 3.69 0.005
17.60 3.94 3.70 0.005
17.80 3.95 3.72 0.005
18.00 3.97 3.73 0.005
18.20 3.98 3.75 0.005
18.40 4.00 3.76 0.004
18.60 4.01 3.78 0.004
18.80 4.03 3.79 0.004
19.00 4.04 3.81 0.004
19.20 4.05 3.82 0.004
19.40 4.07 3.83 0.004
19.60 4.08 3.84 0.004
19.80 4.09 3.86 0.004
20.00 4.10 3.87 0.003
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Summary for Pond 3P: UG

Inflow Area = 25,265 sf, 82.76% Impervious,  Inflow Depth > 3.53"    for  25-Year event
Inflow = 3.516 cfs @ 11.95 hrs,  Volume= 7,431 cf
Outflow = 1.114 cfs @ 12.08 hrs,  Volume= 7,378 cf,  Atten= 68%,  Lag= 7.4 min
Primary = 1.114 cfs @ 12.08 hrs,  Volume= 7,378 cf
     Routed to Link 4L : POST (Combined)

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Peak Elev= 980.64' @ 12.08 hrs   Surf.Area= 1,190 sf   Storage= 2,118 cf

Plug-Flow detention time= 20.8 min calculated for 7,378 cf (99% of inflow)
Center-of-Mass det. time= 17.6 min ( 752.9 - 735.4 )

Volume Invert Avail.Storage Storage Description
#1A 977.55' 1,405 cf 17.00'W x 70.00'L x 4.50'H Field A

5,355 cf Overall - 1,843 cf Embedded = 3,512 cf  x 40.0% Voids
#2A 978.05' 1,477 cf ADS N-12  36"  x 9  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 = 177.2 cf
9 Chambers in 3 Rows
14.00' Header x 7.10 sf  x 2 = 198.8 cf Inside

2,882 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 977.55' 12.0"  Round Culvert

L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900
Inlet / Outlet Invert= 977.55' / 976.65'   S= 0.0200 '/'   Cc= 0.900
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf

#2 Device 1 977.55' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#3 Device 1 981.05' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#4 Device 1 981.95' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#5 Device 1 982.90' 2.0" x 4.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads

Primary OutFlow  Max=1.113 cfs @ 12.08 hrs  HW=980.63'   (Free Discharge)
1=Culvert  (Passes 1.113 cfs of 4.798 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.113 cfs @ 8.16 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)
5=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: UG - 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 = 177.2 cf

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

3 Chambers/Row x 20.00' Long +3.50' Header x 2 = 67.00' Row Length +18.0" End Stone x 2 = 70.00' Base
Length
3 Rows x 42.0" Wide + 21.0" Spacing x 2 + 18.0" Side Stone x 2 = 17.00' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

9 Chambers x 142.0 cf + 14.00' Header x 7.10 sf x 2 = 1,476.8 cf Chamber Storage
9 Chambers x 177.2 cf + 14.00' Header x 8.86 sf x 2 = 1,843.1 cf Displacement

5,355.0 cf Field - 1,843.1 cf Chambers = 3,511.9 cf Stone x 40.0% Voids = 1,404.8 cf Stone Storage

Chamber Storage + Stone Storage = 2,881.6 cf = 0.066 af
Overall Storage Efficiency = 53.8%
Overall System Size = 70.00' x 17.00' x 4.50'

9 Chambers
198.3 cy Field
130.1 cy Stone
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Pond 3P: UG

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210
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Inflow Area=25,265 sf
Peak Elev=980.64'
Storage=2,118 cf

3.516 cfs

1.114 cfs
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Hydrograph for Pond 3P: UG

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0 977.55 0.000
0.40 0.000 0 977.55 0.000
0.80 0.000 0 977.55 0.000
1.20 0.000 0 977.55 0.000
1.60 0.000 0 977.55 0.000
2.00 0.000 0 977.55 0.000
2.40 0.001 0 977.55 0.000
2.80 0.003 2 977.56 0.001
3.20 0.006 7 977.56 0.002
3.60 0.008 12 977.58 0.004
4.00 0.010 18 977.59 0.006
4.40 0.013 25 977.60 0.008
4.80 0.015 30 977.61 0.012
5.20 0.018 34 977.62 0.016
5.60 0.021 37 977.63 0.018
6.00 0.023 40 977.63 0.021
6.40 0.026 43 977.64 0.024
6.80 0.029 46 977.65 0.027
7.20 0.032 50 977.65 0.030
7.60 0.035 53 977.66 0.033
8.00 0.037 55 977.66 0.036
8.40 0.045 58 977.67 0.041
8.80 0.054 64 977.69 0.050
9.20 0.061 71 977.70 0.058
9.60 0.064 73 977.70 0.062

10.00 0.079 80 977.72 0.073
10.40 0.099 91 977.74 0.091
10.80 0.130 105 977.77 0.118
11.20 0.184 127 977.82 0.161
11.60 0.433 180 977.93 0.272
12.00 2.925 1,893 980.35 1.057
12.40 0.314 1,451 979.81 0.941
12.80 0.186 621 978.77 0.661
13.20 0.142 179 977.93 0.270
13.60 0.115 111 977.78 0.130
14.00 0.095 97 977.75 0.103
14.40 0.086 90 977.74 0.089
14.80 0.079 85 977.73 0.082
15.20 0.072 81 977.72 0.075
15.60 0.065 78 977.71 0.068
16.00 0.058 73 977.70 0.062
16.40 0.055 70 977.70 0.057
16.80 0.053 68 977.69 0.054
17.20 0.050 66 977.69 0.051
17.60 0.048 64 977.68 0.049
18.00 0.045 62 977.68 0.046
18.40 0.043 60 977.68 0.044
18.80 0.040 59 977.67 0.041
19.20 0.038 57 977.67 0.039
19.60 0.035 55 977.67 0.037
20.00 0.033 53 977.66 0.034
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Summary for Link 4L: POST (Combined)

Inflow Area = 27,878 sf, 84.38% Impervious,  Inflow Depth > 3.54"    for  25-Year event
Inflow = 1.372 cfs @ 11.99 hrs,  Volume= 8,220 cf
Primary = 1.372 cfs @ 11.99 hrs,  Volume= 8,220 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs

Link 4L: POST (Combined)

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=27,878 sf
1.372 cfs

1.372 cfs
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Hydrograph for Link 4L: POST (Combined)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.20 0.000 0.00 0.000
0.40 0.000 0.00 0.000
0.60 0.000 0.00 0.000
0.80 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.20 0.000 0.00 0.000
1.40 0.001 0.00 0.001
1.60 0.001 0.00 0.001
1.80 0.001 0.00 0.001
2.00 0.001 0.00 0.001
2.20 0.001 0.00 0.001
2.40 0.001 0.00 0.001
2.60 0.002 0.00 0.002
2.80 0.003 0.00 0.003
3.00 0.003 0.00 0.003
3.20 0.004 0.00 0.004
3.40 0.005 0.00 0.005
3.60 0.006 0.00 0.006
3.80 0.007 0.00 0.007
4.00 0.008 0.00 0.008
4.20 0.009 0.00 0.009
4.40 0.011 0.00 0.011
4.60 0.013 0.00 0.013
4.80 0.015 0.00 0.015
5.00 0.017 0.00 0.017
5.20 0.019 0.00 0.019
5.40 0.020 0.00 0.020
5.60 0.022 0.00 0.022
5.80 0.024 0.00 0.024
6.00 0.025 0.00 0.025
6.20 0.027 0.00 0.027
6.40 0.028 0.00 0.028
6.60 0.030 0.00 0.030
6.80 0.031 0.00 0.031
7.00 0.033 0.00 0.033
7.20 0.034 0.00 0.034
7.40 0.036 0.00 0.036
7.60 0.038 0.00 0.038
7.80 0.040 0.00 0.040
8.00 0.041 0.00 0.041
8.20 0.043 0.00 0.043
8.40 0.047 0.00 0.047
8.60 0.052 0.00 0.052
8.80 0.057 0.00 0.057
9.00 0.062 0.00 0.062
9.20 0.066 0.00 0.066
9.40 0.068 0.00 0.068
9.60 0.070 0.00 0.070
9.80 0.075 0.00 0.075

10.00 0.082 0.00 0.082
10.20 0.092 0.00 0.092
10.40 0.103 0.00 0.103
10.60 0.116 0.00 0.116

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.80 0.133 0.00 0.133
11.00 0.154 0.00 0.154
11.20 0.183 0.00 0.183
11.40 0.228 0.00 0.228
11.60 0.321 0.00 0.321
11.80 0.799 0.00 0.799
12.00 1.368 0.00 1.368
12.20 1.106 0.00 1.106
12.40 0.974 0.00 0.974
12.60 0.831 0.00 0.831
12.80 0.680 0.00 0.680
13.00 0.497 0.00 0.497
13.20 0.285 0.00 0.285
13.40 0.177 0.00 0.177
13.60 0.142 0.00 0.142
13.80 0.125 0.00 0.125
14.00 0.113 0.00 0.113
14.20 0.104 0.00 0.104
14.40 0.098 0.00 0.098
14.60 0.094 0.00 0.094
14.80 0.090 0.00 0.090
15.00 0.086 0.00 0.086
15.20 0.083 0.00 0.083
15.40 0.079 0.00 0.079
15.60 0.075 0.00 0.075
15.80 0.071 0.00 0.071
16.00 0.068 0.00 0.068
16.20 0.065 0.00 0.065
16.40 0.063 0.00 0.063
16.60 0.061 0.00 0.061
16.80 0.059 0.00 0.059
17.00 0.058 0.00 0.058
17.20 0.057 0.00 0.057
17.40 0.055 0.00 0.055
17.60 0.054 0.00 0.054
17.80 0.053 0.00 0.053
18.00 0.051 0.00 0.051
18.20 0.050 0.00 0.050
18.40 0.048 0.00 0.048
18.60 0.047 0.00 0.047
18.80 0.046 0.00 0.046
19.00 0.044 0.00 0.044
19.20 0.043 0.00 0.043
19.40 0.042 0.00 0.042
19.60 0.040 0.00 0.040
19.80 0.039 0.00 0.039
20.00 0.037 0.00 0.037
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Time span=0.00-20.00 hrs, dt=0.04 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.600 ac   93.33% Impervious   Runoff Depth>5.08"Subcatchment 1S: PRE
   Tc=5.0 min   CN=97   Runoff=4.962 cfs  11,058 cf

Runoff Area=0.580 ac   82.76% Impervious   Runoff Depth>4.85"Subcatchment 2S: Detained
   Tc=5.0 min   CN=95   Runoff=4.728 cfs  10,206 cf

Runoff Area=0.060 ac   100.00% Impervious   Runoff Depth>5.19"Subcatchment 3S: Undetained
   Tc=5.0 min   CN=98   Runoff=0.499 cfs  1,131 cf

Peak Elev=982.05'  Storage=2,882 cf   Inflow=4.728 cfs  10,206 cfPond 3P: UG
   Outflow=2.057 cfs  10,144 cf

   Inflow=2.295 cfs  11,276 cfLink 4L: POST (Combined)
   Primary=2.295 cfs  11,276 cf

Total Runoff Area = 54,014 sf   Runoff Volume = 22,395 cf   Average Runoff Depth = 4.98"
11.29% Pervious = 6,098 sf     88.71% Impervious = 47,916 sf
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Summary for Subcatchment 1S: PRE

Runoff = 4.962 cfs @ 11.95 hrs,  Volume= 11,058 cf,  Depth> 5.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  100-Year Rainfall=5.71"

Area (ac) CN Description
0.560 98 Paved parking, HSG D
0.040 78 Meadow, non-grazed, HSG D
0.600 97 Weighted Average
0.040 6.67% Pervious Area
0.560 93.33% Impervious Area

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

5.0 Direct Entry,

Subcatchment 1S: PRE

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210
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Type II 24-hr
100-Year Rainfall=5.71"
Runoff Area=0.600 ac
Runoff Volume=11,058 cf
Runoff Depth>5.08"
Tc=5.0 min
CN=97

4.962 cfs
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Hydrograph for Subcatchment 1S: PRE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.04 0.00 0.000
0.80 0.05 0.00 0.000
1.00 0.06 0.00 0.000
1.20 0.07 0.00 0.001
1.40 0.09 0.00 0.004
1.60 0.10 0.00 0.007
1.80 0.11 0.01 0.010
2.00 0.13 0.01 0.012
2.20 0.14 0.02 0.014
2.40 0.15 0.02 0.017
2.60 0.17 0.03 0.019
2.80 0.18 0.03 0.021
3.00 0.20 0.04 0.022
3.20 0.21 0.05 0.024
3.40 0.23 0.06 0.026
3.60 0.24 0.07 0.028
3.80 0.26 0.08 0.029
4.00 0.27 0.09 0.031
4.20 0.29 0.10 0.033
4.40 0.31 0.11 0.034
4.60 0.32 0.12 0.036
4.80 0.34 0.13 0.038
5.00 0.36 0.15 0.040
5.20 0.38 0.16 0.042
5.40 0.40 0.17 0.044
5.60 0.42 0.19 0.046
5.80 0.44 0.21 0.048
6.00 0.46 0.22 0.049
6.20 0.48 0.24 0.051
6.40 0.50 0.26 0.053
6.60 0.52 0.27 0.055
6.80 0.54 0.29 0.057
7.00 0.57 0.31 0.058
7.20 0.59 0.33 0.060
7.40 0.61 0.35 0.062
7.60 0.64 0.37 0.064
7.80 0.66 0.39 0.065
8.00 0.69 0.42 0.067
8.20 0.71 0.44 0.072
8.40 0.74 0.47 0.078
8.60 0.77 0.49 0.085
8.80 0.80 0.52 0.092
9.00 0.84 0.56 0.099
9.20 0.88 0.59 0.102
9.40 0.91 0.62 0.102
9.60 0.95 0.66 0.105
9.80 0.99 0.70 0.115

10.00 1.03 0.74 0.126
10.20 1.08 0.78 0.140
10.40 1.14 0.83 0.156
10.60 1.20 0.89 0.175

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 1.26 0.96 0.201
11.00 1.34 1.03 0.229
11.20 1.44 1.12 0.279
11.40 1.55 1.23 0.345
11.60 1.75 1.43 0.642
11.80 2.46 2.12 2.249
12.00 3.79 3.44 4.112
12.20 3.99 3.64 0.608
12.40 4.14 3.79 0.438
12.60 4.25 3.90 0.300
12.80 4.33 3.98 0.259
13.00 4.41 4.06 0.224
13.20 4.47 4.12 0.198
13.40 4.53 4.18 0.179
13.60 4.59 4.24 0.160
13.80 4.64 4.29 0.146
14.00 4.68 4.33 0.133
14.20 4.72 4.37 0.124
14.40 4.76 4.41 0.120
14.60 4.80 4.45 0.115
14.80 4.84 4.49 0.110
15.00 4.87 4.52 0.105
15.20 4.91 4.55 0.100
15.40 4.94 4.59 0.095
15.60 4.97 4.62 0.091
15.80 5.00 4.64 0.086
16.00 5.02 4.67 0.081
16.20 5.05 4.70 0.078
16.40 5.08 4.72 0.076
16.60 5.10 4.75 0.075
16.80 5.13 4.77 0.073
17.00 5.15 4.80 0.071
17.20 5.17 4.82 0.070
17.40 5.19 4.84 0.068
17.60 5.22 4.86 0.066
17.80 5.24 4.88 0.064
18.00 5.26 4.91 0.063
18.20 5.28 4.93 0.061
18.40 5.30 4.94 0.059
18.60 5.32 4.96 0.057
18.80 5.34 4.98 0.056
19.00 5.35 5.00 0.054
19.20 5.37 5.02 0.052
19.40 5.39 5.03 0.051
19.60 5.41 5.05 0.049
19.80 5.42 5.07 0.047
20.00 5.44 5.08 0.045
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Summary for Subcatchment 2S: Detained

Runoff = 4.728 cfs @ 11.95 hrs,  Volume= 10,206 cf,  Depth> 4.85"
     Routed to Pond 3P : UG

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  100-Year Rainfall=5.71"

Area (ac) CN Description
0.100 78 Meadow, non-grazed, HSG D
0.480 98 Paved parking, HSG D
0.580 95 Weighted Average
0.100 17.24% Pervious Area
0.480 82.76% Impervious Area

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

5.0 Direct Entry,

Subcatchment 2S: Detained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210
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Type II 24-hr
100-Year Rainfall=5.71"
Runoff Area=0.580 ac
Runoff Volume=10,206 cf
Runoff Depth>4.85"
Tc=5.0 min
CN=95

4.728 cfs
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Hydrograph for Subcatchment 2S: Detained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.04 0.00 0.000
0.80 0.05 0.00 0.000
1.00 0.06 0.00 0.000
1.20 0.07 0.00 0.000
1.40 0.09 0.00 0.000
1.60 0.10 0.00 0.000
1.80 0.11 0.00 0.000
2.00 0.13 0.00 0.002
2.20 0.14 0.00 0.004
2.40 0.15 0.00 0.006
2.60 0.17 0.01 0.008
2.80 0.18 0.01 0.010
3.00 0.20 0.01 0.011
3.20 0.21 0.02 0.013
3.40 0.23 0.02 0.015
3.60 0.24 0.03 0.016
3.80 0.26 0.03 0.018
4.00 0.27 0.04 0.019
4.20 0.29 0.05 0.021
4.40 0.31 0.06 0.023
4.60 0.32 0.06 0.025
4.80 0.34 0.07 0.027
5.00 0.36 0.08 0.028
5.20 0.38 0.09 0.030
5.40 0.40 0.10 0.032
5.60 0.42 0.12 0.034
5.80 0.44 0.13 0.036
6.00 0.46 0.14 0.038
6.20 0.48 0.15 0.040
6.40 0.50 0.17 0.042
6.60 0.52 0.18 0.043
6.80 0.54 0.20 0.045
7.00 0.57 0.21 0.047
7.20 0.59 0.23 0.049
7.40 0.61 0.25 0.051
7.60 0.64 0.27 0.053
7.80 0.66 0.28 0.054
8.00 0.69 0.30 0.056
8.20 0.71 0.32 0.061
8.40 0.74 0.35 0.067
8.60 0.77 0.37 0.073
8.80 0.80 0.40 0.079
9.00 0.84 0.43 0.086
9.20 0.88 0.46 0.089
9.40 0.91 0.49 0.090
9.60 0.95 0.52 0.092
9.80 0.99 0.55 0.102

10.00 1.03 0.59 0.112
10.20 1.08 0.63 0.125
10.40 1.14 0.68 0.141
10.60 1.20 0.74 0.158

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 1.26 0.80 0.183
11.00 1.34 0.87 0.209
11.20 1.44 0.95 0.256
11.40 1.55 1.06 0.318
11.60 1.75 1.25 0.596
11.80 2.46 1.92 2.118
12.00 3.79 3.22 3.925
12.20 3.99 3.42 0.583
12.40 4.14 3.57 0.420
12.60 4.25 3.67 0.287
12.80 4.33 3.76 0.249
13.00 4.41 3.83 0.215
13.20 4.47 3.90 0.190
13.40 4.53 3.96 0.172
13.60 4.59 4.01 0.154
13.80 4.64 4.06 0.141
14.00 4.68 4.10 0.127
14.20 4.72 4.15 0.119
14.40 4.76 4.19 0.115
14.60 4.80 4.22 0.110
14.80 4.84 4.26 0.106
15.00 4.87 4.29 0.101
15.20 4.91 4.33 0.096
15.40 4.94 4.36 0.092
15.60 4.97 4.39 0.087
15.80 5.00 4.42 0.083
16.00 5.02 4.44 0.078
16.20 5.05 4.47 0.075
16.40 5.08 4.50 0.073
16.60 5.10 4.52 0.072
16.80 5.13 4.54 0.070
17.00 5.15 4.57 0.068
17.20 5.17 4.59 0.067
17.40 5.19 4.61 0.065
17.60 5.22 4.63 0.064
17.80 5.24 4.66 0.062
18.00 5.26 4.68 0.060
18.20 5.28 4.70 0.059
18.40 5.30 4.72 0.057
18.60 5.32 4.73 0.055
18.80 5.34 4.75 0.054
19.00 5.35 4.77 0.052
19.20 5.37 4.79 0.050
19.40 5.39 4.80 0.049
19.60 5.41 4.82 0.047
19.80 5.42 4.84 0.045
20.00 5.44 4.85 0.044
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Summary for Subcatchment 3S: Undetained

Runoff = 0.499 cfs @ 11.95 hrs,  Volume= 1,131 cf,  Depth> 5.19"
     Routed to Link 4L : POST (Combined)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  100-Year Rainfall=5.71"

Area (ac) CN Description
0.060 98 Paved parking, HSG D
0.060 100.00% Impervious Area

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

5.0 Direct Entry,

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type II 24-hr
100-Year Rainfall=5.71"
Runoff Area=0.060 ac
Runoff Volume=1,131 cf
Runoff Depth>5.19"
Tc=5.0 min
CN=98

0.499 cfs
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Hydrograph for Subcatchment 3S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.04 0.00 0.000
0.80 0.05 0.00 0.000
1.00 0.06 0.00 0.000
1.20 0.07 0.00 0.001
1.40 0.09 0.01 0.001
1.60 0.10 0.01 0.001
1.80 0.11 0.02 0.002
2.00 0.13 0.02 0.002
2.20 0.14 0.03 0.002
2.40 0.15 0.04 0.002
2.60 0.17 0.05 0.003
2.80 0.18 0.06 0.003
3.00 0.20 0.07 0.003
3.20 0.21 0.08 0.003
3.40 0.23 0.09 0.003
3.60 0.24 0.10 0.003
3.80 0.26 0.11 0.004
4.00 0.27 0.12 0.004
4.20 0.29 0.14 0.004
4.40 0.31 0.15 0.004
4.60 0.32 0.16 0.004
4.80 0.34 0.18 0.004
5.00 0.36 0.19 0.005
5.20 0.38 0.21 0.005
5.40 0.40 0.23 0.005
5.60 0.42 0.24 0.005
5.80 0.44 0.26 0.005
6.00 0.46 0.28 0.005
6.20 0.48 0.30 0.006
6.40 0.50 0.32 0.006
6.60 0.52 0.34 0.006
6.80 0.54 0.36 0.006
7.00 0.57 0.38 0.006
7.20 0.59 0.40 0.006
7.40 0.61 0.42 0.007
7.60 0.64 0.44 0.007
7.80 0.66 0.47 0.007
8.00 0.69 0.49 0.007
8.20 0.71 0.51 0.008
8.40 0.74 0.54 0.008
8.60 0.77 0.57 0.009
8.80 0.80 0.60 0.010
9.00 0.84 0.64 0.010
9.20 0.88 0.67 0.011
9.40 0.91 0.71 0.011
9.60 0.95 0.74 0.011
9.80 0.99 0.78 0.012

10.00 1.03 0.82 0.013
10.20 1.08 0.87 0.014
10.40 1.14 0.92 0.016
10.60 1.20 0.98 0.018

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 1.26 1.05 0.021
11.00 1.34 1.12 0.023
11.20 1.44 1.22 0.028
11.40 1.55 1.33 0.035
11.60 1.75 1.53 0.065
11.80 2.46 2.23 0.227
12.00 3.79 3.55 0.413
12.20 3.99 3.75 0.061
12.40 4.14 3.91 0.044
12.60 4.25 4.01 0.030
12.80 4.33 4.10 0.026
13.00 4.41 4.17 0.022
13.20 4.47 4.24 0.020
13.40 4.53 4.30 0.018
13.60 4.59 4.35 0.016
13.80 4.64 4.40 0.015
14.00 4.68 4.45 0.013
14.20 4.72 4.49 0.012
14.40 4.76 4.53 0.012
14.60 4.80 4.57 0.011
14.80 4.84 4.60 0.011
15.00 4.87 4.64 0.011
15.20 4.91 4.67 0.010
15.40 4.94 4.70 0.010
15.60 4.97 4.73 0.009
15.80 5.00 4.76 0.009
16.00 5.02 4.79 0.008
16.20 5.05 4.81 0.008
16.40 5.08 4.84 0.008
16.60 5.10 4.86 0.007
16.80 5.13 4.89 0.007
17.00 5.15 4.91 0.007
17.20 5.17 4.94 0.007
17.40 5.19 4.96 0.007
17.60 5.22 4.98 0.007
17.80 5.24 5.00 0.006
18.00 5.26 5.02 0.006
18.20 5.28 5.04 0.006
18.40 5.30 5.06 0.006
18.60 5.32 5.08 0.006
18.80 5.34 5.10 0.006
19.00 5.35 5.12 0.005
19.20 5.37 5.13 0.005
19.40 5.39 5.15 0.005
19.60 5.41 5.17 0.005
19.80 5.42 5.18 0.005
20.00 5.44 5.20 0.005
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Summary for Pond 3P: UG

Inflow Area = 25,265 sf, 82.76% Impervious,  Inflow Depth > 4.85"    for  100-Year event
Inflow = 4.728 cfs @ 11.95 hrs,  Volume= 10,206 cf
Outflow = 2.057 cfs @ 12.05 hrs,  Volume= 10,144 cf,  Atten= 56%,  Lag= 5.8 min
Primary = 2.057 cfs @ 12.05 hrs,  Volume= 10,144 cf
     Routed to Link 4L : POST (Combined)

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Peak Elev= 982.05' @ 12.06 hrs   Surf.Area= 1,190 sf   Storage= 2,882 cf

Plug-Flow detention time= 21.0 min calculated for 10,124 cf (99% of inflow)
Center-of-Mass det. time= 18.3 min ( 746.6 - 728.3 )

Volume Invert Avail.Storage Storage Description
#1A 977.55' 1,405 cf 17.00'W x 70.00'L x 4.50'H Field A

5,355 cf Overall - 1,843 cf Embedded = 3,512 cf  x 40.0% Voids
#2A 978.05' 1,477 cf ADS N-12  36"  x 9  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 = 177.2 cf
9 Chambers in 3 Rows
14.00' Header x 7.10 sf  x 2 = 198.8 cf Inside

2,882 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 977.55' 12.0"  Round Culvert

L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900
Inlet / Outlet Invert= 977.55' / 976.65'   S= 0.0200 '/'   Cc= 0.900
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf

#2 Device 1 977.55' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#3 Device 1 981.05' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#4 Device 1 981.95' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#5 Device 1 982.90' 2.0" x 4.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads

Primary OutFlow  Max=2.001 cfs @ 12.05 hrs  HW=982.00'   (Free Discharge)
1=Culvert  (Passes 2.001 cfs of 5.937 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.353 cfs @ 9.92 fps)
3=Orifice/Grate  (Orifice Controls 0.567 cfs @ 4.16 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 0.081 cfs @ 0.76 fps)
5=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: UG - 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 = 177.2 cf

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

3 Chambers/Row x 20.00' Long +3.50' Header x 2 = 67.00' Row Length +18.0" End Stone x 2 = 70.00' Base
Length
3 Rows x 42.0" Wide + 21.0" Spacing x 2 + 18.0" Side Stone x 2 = 17.00' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

9 Chambers x 142.0 cf + 14.00' Header x 7.10 sf x 2 = 1,476.8 cf Chamber Storage
9 Chambers x 177.2 cf + 14.00' Header x 8.86 sf x 2 = 1,843.1 cf Displacement

5,355.0 cf Field - 1,843.1 cf Chambers = 3,511.9 cf Stone x 40.0% Voids = 1,404.8 cf Stone Storage

Chamber Storage + Stone Storage = 2,881.6 cf = 0.066 af
Overall Storage Efficiency = 53.8%
Overall System Size = 70.00' x 17.00' x 4.50'

9 Chambers
198.3 cy Field
130.1 cy Stone
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Pond 3P: UG

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf
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Inflow Area=25,265 sf
Peak Elev=982.05'
Storage=2,882 cf

4.728 cfs

2.057 cfs
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Hydrograph for Pond 3P: UG

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0 977.55 0.000
0.40 0.000 0 977.55 0.000
0.80 0.000 0 977.55 0.000
1.20 0.000 0 977.55 0.000
1.60 0.000 0 977.55 0.000
2.00 0.002 1 977.55 0.000
2.40 0.006 5 977.56 0.002
2.80 0.010 13 977.58 0.004
3.20 0.013 21 977.59 0.007
3.60 0.016 30 977.61 0.012
4.00 0.019 35 977.62 0.016
4.40 0.023 39 977.63 0.020
4.80 0.027 43 977.64 0.024
5.20 0.030 47 977.65 0.027
5.60 0.034 51 977.66 0.031
6.00 0.038 55 977.66 0.036
6.40 0.042 57 977.67 0.040
6.80 0.045 60 977.68 0.043
7.20 0.049 63 977.68 0.047
7.60 0.053 65 977.69 0.051
8.00 0.056 68 977.69 0.054
8.40 0.067 73 977.70 0.061
8.80 0.079 81 977.72 0.074
9.20 0.089 88 977.73 0.086
9.60 0.092 90 977.74 0.090

10.00 0.112 98 977.76 0.105
10.40 0.141 111 977.78 0.130
10.80 0.183 129 977.82 0.167
11.20 0.256 157 977.88 0.226
11.60 0.596 238 978.05 0.354
12.00 3.925 2,676 981.62 1.684
12.40 0.420 2,013 980.50 1.087
12.80 0.249 1,072 979.35 0.829
13.20 0.190 393 978.42 0.534
13.60 0.154 147 977.86 0.204
14.00 0.127 115 977.79 0.138
14.40 0.115 106 977.77 0.119
14.80 0.106 101 977.76 0.109
15.20 0.096 96 977.75 0.100
15.60 0.087 90 977.74 0.091
16.00 0.078 85 977.73 0.082
16.40 0.073 81 977.72 0.075
16.80 0.070 79 977.72 0.071
17.20 0.067 78 977.71 0.068
17.60 0.064 76 977.71 0.065
18.00 0.060 73 977.70 0.062
18.40 0.057 71 977.70 0.059
18.80 0.054 69 977.69 0.055
19.20 0.050 66 977.69 0.052
19.60 0.047 64 977.68 0.049
20.00 0.044 61 977.68 0.045
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Summary for Link 4L: POST (Combined)

Inflow Area = 27,878 sf, 84.38% Impervious,  Inflow Depth > 4.85"    for  100-Year event
Inflow = 2.295 cfs @ 12.04 hrs,  Volume= 11,276 cf
Primary = 2.295 cfs @ 12.04 hrs,  Volume= 11,276 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs

Link 4L: POST (Combined)

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=27,878 sf
2.295 cfs

2.295 cfs
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Hydrograph for Link 4L: POST (Combined)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.20 0.000 0.00 0.000
0.40 0.000 0.00 0.000
0.60 0.000 0.00 0.000
0.80 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.20 0.001 0.00 0.001
1.40 0.001 0.00 0.001
1.60 0.001 0.00 0.001
1.80 0.002 0.00 0.002
2.00 0.002 0.00 0.002
2.20 0.003 0.00 0.003
2.40 0.004 0.00 0.004
2.60 0.005 0.00 0.005
2.80 0.007 0.00 0.007
3.00 0.008 0.00 0.008
3.20 0.010 0.00 0.010
3.40 0.012 0.00 0.012
3.60 0.015 0.00 0.015
3.80 0.018 0.00 0.018
4.00 0.020 0.00 0.020
4.20 0.022 0.00 0.022
4.40 0.024 0.00 0.024
4.60 0.026 0.00 0.026
4.80 0.028 0.00 0.028
5.00 0.030 0.00 0.030
5.20 0.032 0.00 0.032
5.40 0.034 0.00 0.034
5.60 0.036 0.00 0.036
5.80 0.039 0.00 0.039
6.00 0.041 0.00 0.041
6.20 0.043 0.00 0.043
6.40 0.045 0.00 0.045
6.60 0.047 0.00 0.047
6.80 0.049 0.00 0.049
7.00 0.052 0.00 0.052
7.20 0.054 0.00 0.054
7.40 0.056 0.00 0.056
7.60 0.057 0.00 0.057
7.80 0.059 0.00 0.059
8.00 0.061 0.00 0.061
8.20 0.064 0.00 0.064
8.40 0.070 0.00 0.070
8.60 0.076 0.00 0.076
8.80 0.084 0.00 0.084
9.00 0.091 0.00 0.091
9.20 0.097 0.00 0.097
9.40 0.099 0.00 0.099
9.60 0.101 0.00 0.101
9.80 0.108 0.00 0.108

10.00 0.118 0.00 0.118
10.20 0.130 0.00 0.130
10.40 0.147 0.00 0.147
10.60 0.164 0.00 0.164

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.80 0.188 0.00 0.188
11.00 0.216 0.00 0.216
11.20 0.254 0.00 0.254
11.40 0.311 0.00 0.311
11.60 0.419 0.00 0.419
11.80 0.959 0.00 0.959
12.00 2.097 0.00 2.097
12.20 1.316 0.00 1.316
12.40 1.131 0.00 1.131
12.60 0.991 0.00 0.991
12.80 0.855 0.00 0.855
13.00 0.714 0.00 0.714
13.20 0.554 0.00 0.554
13.40 0.344 0.00 0.344
13.60 0.221 0.00 0.221
13.80 0.173 0.00 0.173
14.00 0.152 0.00 0.152
14.20 0.138 0.00 0.138
14.40 0.131 0.00 0.131
14.60 0.125 0.00 0.125
14.80 0.120 0.00 0.120
15.00 0.115 0.00 0.115
15.20 0.110 0.00 0.110
15.40 0.105 0.00 0.105
15.60 0.100 0.00 0.100
15.80 0.095 0.00 0.095
16.00 0.090 0.00 0.090
16.20 0.085 0.00 0.085
16.40 0.083 0.00 0.083
16.60 0.081 0.00 0.081
16.80 0.079 0.00 0.079
17.00 0.077 0.00 0.077
17.20 0.075 0.00 0.075
17.40 0.073 0.00 0.073
17.60 0.072 0.00 0.072
17.80 0.070 0.00 0.070
18.00 0.068 0.00 0.068
18.20 0.066 0.00 0.066
18.40 0.065 0.00 0.065
18.60 0.063 0.00 0.063
18.80 0.061 0.00 0.061
19.00 0.059 0.00 0.059
19.20 0.057 0.00 0.057
19.40 0.055 0.00 0.055
19.60 0.054 0.00 0.054
19.80 0.052 0.00 0.052
20.00 0.050 0.00 0.050
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Soil and Location Maps

Section 3



ZIPS CAR WASH
USGS LOCATION MAP (BRADDOCK, PA)

SITE

WILLIAM PENN HIGHWAY

I-376



Soil Map—Allegheny County, Pennsylvania

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Map Scale: 1:441 if printed on A portrait (8.5" x 11") sheet.

Soil Map may not be valid at this scale.
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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

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

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: Allegheny County, Pennsylvania
Survey Area Data: Version 12, Oct 27, 2017

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

Date(s) aerial images were photographed: Jul 5, 2014—Aug 28, 
2014

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

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

UWB Urban land-Wharton complex, 
gently sloping

0.9 100.0%

Totals for Area of Interest 0.9 100.0%
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Drainage Maps

Section 4
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POINT OF INTEREST

TOTAL TO POINT OF INTEREST (0.60 AC)
0.56 AC = IMPERVIOUS (C = 0.90)
0.04 AC = MEADOWS (C = 0.30)

Tc 5 MIN



X
X

X
X

X

M
O

D
W

A
S

H
 -

 W
IL

K
IN

S
 T

O
W

N
S

H
IP

pr
ep

ar
ed

 f
or

si
tu

at
ed

 i
n

P
O

S
T

-D
E

V
E

L
O

P
M

E
N

T
 D

R
A

IN
A

G
E

 A
R

E
A

 M
A

P

©

POINT OF INTEREST

DETAINED AREA (0.45 AC)
0.48 AC = IMPERVIOUS (C = 0.90)
0.10 AC = MEADOWS (C = 0.30)

Tc 5 MIN

UNDETAINED AREA (0.12 AC)
0.06 AC = IMPERVIOUS (C = 0.90)
0.00 AC = MEADOWS (C = 0.30)

Tc 5 MIN
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