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Subject: Davis Erector Group: Revised Site Plan Submission 

 

Dear Members of the Board, 

 

Thank-you for meeting with us on site in January 2023 to see existing site features and surrounding area of 

the property owned by Terry and Dave Davis at 1131 US Route 1, Freeport.  As previously discussed, the 

property owners purchased the property in 2014 and constructed a single-family residential home served by 

a private septic system and drilled well. In 2017, they purchased adjoining property and obtained a building 

permit from the town to construct a new barn. Along with construction of the barn, earthwork and 

landscaping was completed to create a gravel parking/laydown area and lawn areas. Several planters and 

landscape trees were also added to the property.  In 2021, a “dome tent” style garage was added to the west 

of the barn. During this time period, the Applicant began temporarily storing equipment associated with 

Davis Erector Group on the gravel pad on site.  

 

In 2020, the Davis’s were notified that the barn had been constructed on the property line between the two 

parcels and the parcels would need to be combined in order to meet town codes and setbacks.  They were 

also told that a Site Plan permit was needed due to the use of the property for Construction Services, 

triggered by the storage of construction equipment on site. The Maine Department of Environmental 

Protection (MDEP) also contacted the Applicant regarding a stream on the property and potential impacts 

within the stream buffer. No formal violation was issued by Maine DEP. 

 

As previously stated, and discussed at the last meeting, the Applicant lives at the property and occasionally 

brings equipment associated with their business, Davis Erector Group, onto the site for temporary storage. 

Equipment is brought onto the site by the Applicant in between jobs and therefore is generally not on site 

for more than one to two weeks at a time. Currently, equipment is being stored outside on the gravel 

laydown area. As cited by the town, a change of use permit to allow the additional use of Construction 

Services and changes to bring the Construction Services use into compliance with code are required.   

 

As discussed at the Site Walk and in a meeting with Town Staff in February, the site and structures on site 

can be broken into two distinct uses.  First, is the Single-Family Residential use which generally occupies 

the southern portion of the site. This use includes: the house, the barn, southern driveway, gravel area to the 

south of the garage, the storage container, dumpster and landscape and lawn area around site features.  

Second, is the Construction Services use which generally occupies the northern portion of the site. This use 

includes: a proposed 30-foot by 60-foot dome tent, northern gravel driveway and gravel area around the 

dome tent.  This is depicted on the Site Use and Layout Plan C2.0.  With a total site area of 4.53 acres and 
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550 feet of frontage on Route 1, the property is large enough to accommodate the two uses (minimum lot 

size 40,000 sf per use and 100’ minimum frontage per use in the MD-B district). 

 

The single-family residential use structures were permitted via building permit issued by the town Code 

Enforcement Officer and residential outdoor storage and lawn area is allowed without a permit. All areas 

designated as residential are proposed to stay in place and remain unchanged except for the storage 

container and dumpster which will be relocated in order to comply with zoning setback requirements from 

the side property line. These residential uses are not subject to Site Plan Review; thus areas labeled 

“Residential” are not described in further detail in this application and are not a part of the review. Only 

Construction Services-related uses are a part of the application.  

 

For the Construction Services use, a new dome tent is proposed. The 30-foot-wide by 60-foot-long by 18-

foot-high tent will be located within existing gravel area. The proposed tent location is 106.4 feet from the 

northerly side property line and 228 feet from the front property line, these distances exceed the 50-foot 

setback requirement. All Construction Services related equipment will be stored inside of the tent; no 

construction services equipment or materials will be stored outside or within other the residentially 

designated buildings on site.  

 

The dome tent is subject to Site Plan Review. Per Section 406.G.5, a building plainly visible from the road 

would be required to meet building design standards; however, “buildings screened by a depth the same or 

more than the front setback requirement of natural, mature vegetation, and/or another building, and/or a 

change in elevation or other method as approved by the Project Review Board are not considered to be 

visible from the road. These buildings may be seen from the road, but they are not considered to be in plain 

sight”.  Per 406.G.6, “Buildings …that are not plainly visible as described in Sec 406.G.5 above shall 

provide extra attention to the entrance rather than the building”.  

 

As shown on the plans and described above, the dome tent is setback from Route 1 more than double the 

required 50 feet. There is a row of very tall, existing mature trees along Route 1; however, to provide 

screening from Route 1, a six foot high earthen berm with new 6 foot tall evergreen plantings is proposed 

between Route 1 and the tent. The tent was also located beside the barn so that it is hidden by the barn if 

approaching the site from the south. Landscape beds are proposed on either side of the existing gravel 

driveway entrance to help draw attention to that area. No signage or new lighting is proposed.  

 

As shown on the plans, access to the tent is via the existing northern driveway. This driveway is gravel and 

will be widened from the approximately 15 foot width to 22 feet wide, in order to meet town standards.  The 

driveway is also setback over 10-feet from the property line, which meets the town standard for driveway 

setbacks. An approved driveway permit for this entrance was submitted with the original application 

materials. Traffic at this entrance is solely for Construction Services. All residential traffic will use the 

“residential” entrance to the south. This Construction Services entrance will see a very low volume of traffic 

as it is solely related to bringing equipment on and off the site for temporary storage. This will equate to 

approximately ten vehicle trips per day, in either the morning or the afternoon, on days when equipment is 

being brought onto or off of the site by the Applicant and employees of Davis Erector Group. There are 

many days when the entrance will remain unused. No employee parking is provided or required on site as 

no employees work there and trips are solely related to dropping off or picking up equipment. 

 

The driveway, gravel area, and new dome tent total 19,167 square feet of non-revegetated impervious area. 

Stormwater from this developed area is proposed to be treated in two rain gardens as shown on the site plans 

and detailed on C9.2. These rain gardens are designed to treat the first inch of runoff from a storm event. 
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They also aid in helping reduce the post-development flow rate so it does not increase from the pre-

development flow rate. A revised stormwater management plan and calculations are provided in the 

attachments. 

 

As discussed at the last meeting, DEP was also concerned about potential wetland impacts on site. Based on 

the natural resource survey completed by Main-Land, there was approximately 2,405 sf of wetland impact 

on site due to disturbance of vegetation and some soil disturbance. This wetland impact area is off of Route 

1.  No wetland impact was observed adjacent to the unnamed stream on site. There have been impacts 

within 75 feet of the stream related to clearing and placement of fill for the gravel parking/laydown area on 

site.  In addition to this Site Plan Review permit, Main-Land has discussed these impacts with Maine DEP 

and are submitting an after-the-fact Permit-by-Rule to DEP to address impacts within the stream buffer.  

 

Per Freeport Site Plan Review, developments resulting in an expansion should address the information in 

Section 602.D subsection g. through u.  Please see below of a list of these items and a description of how 

each is addressed. 

 

g. Sketch map showing general location of site within town 

 

Please see the Site Maps submitted in Section 4 of the original application. 

 

h. Location of buildings within 150 feet of parcel and roads within 200 feet of parcel 

 

Please see the Site Maps submitted in Section 4 of the original application. 

 

i. Existing and proposed topography at two-foot intervals 

 

Existing and proposed topography is shown on Site Plan C3.1 at one-foot intervals.  

 

j. A stormwater drainage plan 

 

A revised stormwater management plan was prepared to account for treatment of only the areas 

associated with Construction Services. Please see the revised narrative, calculations and Pre- and 

Post-Development drainage plans attached to this letter.  

 

k. A utility plan 

 

Other than culverts and underdrains associated with stormwater management, no new utilities are 

proposed as part of this plan. The dome tent will not need electricity, water, or sewer as it is just for 

temporary storage of equipment and no employees will be working on site. 

 

l. Lighting 

 

As described above, no lighting is proposed at the dome tent. Please disregard the lighting materials 

submitted with the original application as that was associated with the barn which is a residential 

structure and is not part of this review.  
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m. Landscaping  

 

Proposed landscaping is shown on the site plans and has been discussed in other areas of this letter. 

Details regarding the plantings can be found on the project plans. Please note that though not a part 

of this review, the Applicant has done an outstanding job of landscaping on site, especially around 

the house and barn.  

 

n. If a new entrance is proposed, sight distances 

 

Two driveways access the site.  The gravel driveway at the northern portion of the site will be 

utilized for Construction Services. This entrance is well over 100 feet north of the residential 

driveway and has sight distance of 1,115 feet to the north and 640 feet to the south, both 

measurements exceed the requirement of 500 feet. As discussed in the narrative, the entrance will 

not be used daily, but only when equipment is being brought onto or off of the site.  An approved 

entrance permit was provided in Section 7 of the original application.   

 

o. Building elevations of new construction 

 

The new dome tent will be 30-feet-wide by 60-feet-long and 18-feet high. This dome tent is part of a 

kit, and no elevation sections are available. Please see pictures of the original tent as this structure 

will be similar. The tent will be a dark green, a natural color intended to help blend in with proposed 

vegetation. 

 

p. Estimated peak hour traffic  

 

On days when construction services equipment is being brought on and off the site, approximately 

10 trips per day are estimated at the driveway entrance. These trips would likely be in either the 

morning or afternoon of that day. Many days there will be no Construction Services traffic entering 

or exiting the site. In general, this is a very low use. 

 

q. Type and size of all permanent machinery to generate appreciable noise 

 

Equipment will generally be brought onto the site with truck and trailer, but these are not permanent 

fixtures on site. No equipment will be used on site as it is just there for storage. It is not expected 

that appreciable or consistent noise will be generated by this use. 

 

r. Amount and type of waste materials stored outside of buildings 

 

The Construction Services use will not generate any waste. Equipment is being stored on site, but no 

construction materials or waste will be stored and no equipment maintenance is taking place. 

 

s. Construction items included in the performance guarantee and cost 

 

The driveway and gravel area already exist on site. A new dome tent will be constructed by the 

owner.  An existing loam pile on site will be used to construct the berm and revegetate some gravel 

areas on site. New landscape plantings will be provided by the client. The Applicant asks to waive 

the performance guarantee as it would only include the tent and landscape plantings. 
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t. Maintenance agreement of common area, if applicable 

 

Not applicable 

 

u. Condominium declarations, if applicable 

 

Not applicable 

 

We look forward to continuing the review process with the Town of Freeport.  

 

Sincerely, 

 

Main-Land Development Consultants, Inc. 

 

       

Esther K. Bizier, P.E. 

Director of Falmouth Office & Senior Engineer 

 

Encl: Section 1: Revised Application Form 

 Section 2: Site Photographs 

 Section 3: Stormwater Management Plan, Stormwater Maintenance Plan and Calculations 

 Section 4: Revised Plan Set 

 
 







Site Plan Review 1131 US Route 1, Freeport, Maine 

 

 

Site Photos  

 

 

 
 

Figure 1. Residential Area – from behind barn towards house  

 

 

 
 

Figure 2. From new Construction Services area down driveway toward Route. 1 



Site Plan Review 1131 US Route 1, Freeport, Maine 

 

 

 

 
 

Figure 3. Previous “dome tent”, new tent will be of similar style and color 

 

 

 

 



STORMWATER MANAGEMENT PLAN  

 Site Plan Review for Davis Property 

At 1131 US Route 1, Freeport 

REVISED May 15, 2023 

 

The Applicants, Terry and Dave Davis of the Davis Erector Group propose to permit a 

Construction Services use in addition to the Single-Family Residential use at their 

property in Freeport. The site is located at 1131 US Route 1 in Freeport and can be found 

on Tax Map 21, Lots 31 & 31-2. The two lots total 4.53 acres and are being combined 

into one lot. As previously discussed in this application the property currently contains a 

house, barn, paved driveway for the house, second gravel driveway to the barn and gravel 

laydown area. There are some wetland areas on the property and the soils are 

predominately Hydrologic Soil Group C or C/D silt loam. The area around the stream and 

on the western side of the stream remain wooded. 

 

The property drains to the southwest and is entirely within the watershed of an unnamed 

tributary of an Urban Impaired Stream, Frost Gully Brook. There are two points where 

offsite area flows onto the property. First, runoff from the residences on the east side of 

Route 1 flows under the road, through a 12” culvert and onto the property where it sits in 

a low area. The owners have installed an 18” culvert to convey the water from this point 

to the southern property line, where it flows off the property and subsequently into the 

unnamed stream. Second, a 15” culvert is located under the gravel driveway on the 

northern lot boundary and conveys water from abutting property Lot 31-A onto the site 

and then to the 18” culvert. These flow paths generally follow pre-development drainage 

patterns. 

 

As discussed in the application, the house, barn, southern driveway, a portion of the 

gravel parking area and much of the lawn/landscaped area is being considered a single- 

family-residential use. These areas total 0.63 acres of non-revegetated impervious area 

and 3.08 acres of developed area. The Maine DEP exempts single-family-residential 

development from treatment under Stormwater Management Law.  As the proposed 

construction services use is being kept on a separate area of the site, it was determined 

that no treatment is required for the residential uses. As such, this area is considered to be 

part of the “pre-development” stormwater model. 

 

The proposed construction services use in the northern portion of the site totals 0.44 acres 

(19,167 SF) of non-revegetated impervious area and 0.49 acres of developed area. As this 

is less than one acre of disturbed area, a Maine DEP Stormwater Permit is not required. 

Stormwater treatment is still required to meet Town of Freeport standards for stormwater 

quality treatment and quantity treatment.  

 

Stormwater quality treatment is achieved via two rain gardens which treat the new 

impervious and developed area associated with the Construction Services use. Sizing 

calculations for these rain gardens is provided in this section and construction details 

found on C9.1.   

 



To demonstrate stormwater quantity treatment, peak runoff rates were compared in the 

pre-and post-development conditions at Watershed Analysis Point A (WAP A). Peak 

runoff rates were analyzed at WAP A during the 2, 10, and 25-year storm events. For this 

analysis the pre-development condition was assumed to include all single-family-

residential development as it exists today with the northern portion of the property used 

for “construction services” being assumed wooded (as it appears in older aerial photos). 

Post-Development is considered to reflect the property as shown on the Site Layout and 

Grading Plans reflected in changes proposed in this Application. 

 

Watershed Analysis Point A is located at the outlet of the 18” culvert on the southern 

property line.  

 

In the pre-development condition, subcatchment areas 1.1, 1.2 and 2 flow to this point. 

Subcatchment 1.1 contains runoff from the house, paved driveway, gravel parking and 

lawn area. Subcatchment 1.2 contains a portion of the barn, gravel parking/laydown area, 

landscaped area and development off-site to the north (house, large lawn area and 

driveways). Subcatchment 2 is comprised of area across Route 1 which flows via a 12-

inch culvert under Route 1 onto the applicant’s property. Once on the project site, 

stormwater from this culvert and Subcatchment 1.2 pond in a low area on site. An 18-

inch culvert, identified as Pond 4, was installed to convey water from this low point to the 

southern property line. 

 

In the post-development condition WAP A sees runoff from the residential house, 

residential driveway and gravel area, landscaped/lawn area, and new construction 

services dome tent and gravel areas, and the offsite area to the north.  Subcatchment 1.2 

is broken into several smaller subcatchment areas due to addition of development related 

to Construction Services.  Two small rain gardens were added to provide treatment from 

the new impervious gravel surface, dome tent and landscape area. The 15-inch culvert, 

labeled as pond 5 in the stormwater model was also extended to accommodate changes 

associated with the new property use. 

 

 

 
 

As shown in the table above, there is a slight decrease at WAP A, due to the rain gardens 

attenuating flow from the majority of the new developed areas.  

 

 

 

 

 

Storm Pre- Post-

WAP Event Develop. Develop. Change % Change

A 2-year 6.68 6.47 -0.21 -3.2%

10-year 10.71 10.47 -0.24 -2.3%

25-year 12.87 12.86 -0.01 -0.1%

DRAINAGE SUMMARY TABLE



POST-CONSTRUCTION STORMWATER INSPECTION & MAINTENANCE PLAN 

 

1131 US Route 1, Terry & Dave Davis 

 

Freeport, Maine 

 

Narrative 

 

The following outlines the proposed BMP’s and their required inspection, maintenance, and 

reporting.  

 

Inspections and maintenance will be the responsibility of the Property Owner. Written reports of 

inspections and maintenance work will be kept to show the work has been completed as 

proposed. These reports will be kept by the Owner/Applicant, along with other relevant 

documentation.  

 

Contacts: 

 

 Design Engineer:   Esther Bizier, P.E.  

     Main-Land Development Consultants 

     P.O. Box Q, 69 Main Street 

     Livermore Falls, Maine 04254 

 

 

 Applicant/Owner:  Terry & Dave Davis  

     1131 US Route 1 

Freeport, ME 04032  

     

      

 

 Post Construction Stormwater Inspector: 

    _________________________________ 

_________________________________ 

_________________________________    

 

 Contractors:   

_________________________________ 

_________________________________ 

_________________________________ 

 

 

 

 

  



Inspection  

 

The property owner is responsible for complying with the Town of Freeport Site Plan Permit. 

The Applicant will be responsible for inspection and maintenance during construction and post-

construction. They are also responsible for upkeep and compliance post-construction.  

 

Purpose 

 

The purpose of this Plan is to ensure proper function of the infrastructure constructed as part of 

this project. The infrastructure will include the stormwater control devices including but not 

limited to: drives; drainage ditches; rain gardens and culverts. The tasks detailed in this Plan are 

the responsibility of the applicant.  

 

Definitions 

 

Significant Period of Rain: 0.5 inches or more of rain in a 24-hour period.  

 

Inspection Scope 

 

All areas of the site shall be inspected based on the criteria discussed for each site item or 

stormwater control measure as found later in the plan.  

 

Inspection Frequency 

 

Complete site inspections at the frequency listed in the following Inspection Summary.  

 

Inspection Qualifications 

 

For Post-Development Inspections, the qualified post-construction stormwater inspector with 

knowledge of erosion and stormwater control, including the standards and conditions of the 

project permit shall be retained by the Applicant.  

 

Inspection/Maintenance Responsibility 

 

It shall be the responsibility of the Applicant to retain the services of a Post-Construction 

Stormwater Inspector and provide for the repair and maintenance noted by inspections, if any. 

When maintenance is required by inspection, the Applicant shall perform the required 

maintenance and/or repairs in a timely fashion and notify the Inspector when the maintenance is 

complete. The Applicant shall maintain detailed records for the inspections and maintenance 

performed.  

 

Documentation 

 

Post Construction inspection forms and documentation of corrective actions shall be maintained 

for at least (5) years.  

 



Inspection and Maintenance Plan 

 

The site will be inspected and maintained according to the following schedule and procedures.  

 

 

 

 

INSPECTION SUMMARY 

1131 US Route 1, Terry & Dave Davis  

 

Inspections of        Schedule  

- Gravel Surface Drives     Annual 

- Drainage Ditches       Annual  

- Culverts       Annual 

- Rain Gardens                  Annual 

- Vegetated Areas                 Annual 

 

 

  



 

Drives: 

 

Inspection:   

 

The drives will be inspected at least annually to ensure proper function and to ensure 

structural integrity.  This inspection will take place in September.  Road inspections will 

be simple visual inspections, looking at the drive or parking surface and shoulders for 

rutting, washboard, potholes, and erosion.  

 

Maintenance: 

 

Maintenance will include the re-grading of the gravel drives and areas when necessary, to 

prevent or repair erosion and to ensure safe drivability. This should be performed twice a 

year at a minimum and shall occur in April or May and in September. Additional grading 

may be necessary. When grading is necessary, grade each travel lane with a two (2) 

percent slope. Areas with evidence of excessive potholing, wash-boarding, or other 

erosion will be repaired. If the addition of surface gravel is necessary, the area shall be 

prepped by scarifying the existing road or shoulder surface to a minimum depth of two 

inches. The repaired area shall be compacted using a roller or whacker plate. It is 

anticipated that gravel should be added approximately every five (5) years.  

 

Drainage Ditches: 

 

Inspection:   

 

Inspect drainage ditches annually to look for erosion, obstruction, debris, or damage to 

erosion armoring, such as rip-rap.   

 

Maintenance:   

 

The drainage ditches shall be re-shaped and re-stabilized if found to be eroding.  

Accumulated sediment should also be removed from the flow line of the ditch, if it exists.   

 

Culverts and Storm Drains: 

 

Inspection: 

 

The stormwater control devices will be inspected on an annual basis in September of each 

year.  The inspection will include a review of the structural integrity of each device, a 

review of the inlets and outlets of the ponds, and a review of the downstream discharge 

areas of all pipes and channels. 

 

Culvert and storm drain inspections should include a review of the condition of the inlets 

and outlets of each culvert, the integrity of the pipe, and the stability of the upstream and 

downstream areas around each culvert. 



 

Maintenance: 

 

The inlets and outlets of the culverts and storm drains should be cleaned on a regular 

basis to ensure that sediment does not discharge downstream or does not clog the pipe.  If 

necessary, sediment should be removed from within the culvert.   

 

Rain Garden:  

 

Inspection:  

 

The inspection will include a review of the structural integrity of each device, a review of 

the inlet and outlet of the pond, and a review of the downstream discharge areas of all 

pipes and channels. Inspections should include a check for signs of snow storage and 

prohibited vehicle traffic including ATV’s and riding lawnmowers or tractors.  

 

For the first three months after construction, inspect the filter bed monthly to verify the 

filter bed is draining within 24 - 48 hours. Thereafter, inspect semi-annually in May and 

October.  

 

Maintenance:  

 

If water ponds on the filter bed surface for more than 72 hours following a rain event, 

replace the top three inches of filter media. Dispose of clogged filter media soil according 

to the erosion and sedimentation control plan.  

 

Mulch should be removed and replaced with a 2-to-3-inch layer of fresh mulch annually 

or as needed.   

 

Fertilization of the filter area should be avoided unless absolutely necessary to establish 

vegetation. Pruning of excessive growth and weeding to control unwanted or invasive 

plants shall be done yearly. Maintaining a healthy vegetative cover will minimize 

clogging. 

 

Remove sediments annually in October.  

 

Filters with grass surfaces shall be mowed no more than twice per growing season using 

a push mower or weed whacker to maintain a grass height of no less than 6 inches. 

 

Vegetated Areas:  

 

Inspection:  

 

Vegetated areas will be inspected at least annually to look for erosion rills and proper 

vegetation growth. This inspection will take place in September. 

 



Maintenance:  

 

Vegetated area maintenance includes: mowing where grass is preferred to woody 

vegetation; repair of erosion where applicable; and reseeding and mulching where bare 

soil is encountered. Fertilization of vegetated area should be avoided unless absolutely 

necessary to establish vegetative coverage.  

 

 

 

RE-CERTIFICATION 

 

The Town of Freeport requires annual re-certification of stormwater BMPs and 

stormwater control measures. Each year, submit certification to the Town of Freeport that 

contains:  

 

• A statement that the site has been inspected for erosion problems and such 

problem areas have been appropriately repaired and permanently stabilized. 

• A statement that all aspects of the stormwater management system have been 

inspected for damage, wear, and malfunction, and appropriate steps have been 

taken to repair or replace the system. 

• A statement that the erosion control plan and the stormwater management plan are 

being implemented as written, approved, and amended (if applicable) by the 

Town of Freeport. 

  



INSPECTION AND MAINTENANCE LOG 

Post Construction Stormwater 

Inspection & Maintenance Log 

 

 

Date of Inspection: _______________________________________________________ 

Inspected by: ____________________________________________________________ 

 

Purpose of Inspection: Monthly, Yearly, Significant Rainfall (circle one) 

 

Drives & Parking 

 

Description of Conditions: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Maintenance & Date of Repairs: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Follow Up Needed: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Drainage Ditches 

 

Description of Conditions: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Maintenance & Date of Repairs: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Follow Up Needed/Additional Comments: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Culverts 

 

Description of Conditions: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Maintenance & Date of Repairs: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Sediment Inspection & Removal: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Date & Contractor for Sump Cleaning: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Follow Up Needed/Additional Comments: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

 

 

 

 

 

 



 

Rain Gardens 

 

Description of Conditions: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Maintenance & Date of Repairs: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Sediment Inspection & Removal: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Date & Contractor Cleaning: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Follow Up Needed/Additional Comments: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

 

 

 

 

 



Vegetated Areas 

 

Description of Conditions: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Maintenance & Date of Repairs: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

Follow Up Needed/Additional Comments: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 



WORKSHEET FOR  EVALUATING STORMWATER BMP's

Rain Garden Design

Rain Garden 1

Channel Protection Volume acres:

Impervious Area 0.40 1" Volume= 1452 cf

Developed non-impervious area 0.28 0.4" Volume= 407 cf

Total Volume= 1859 cf

Area Sizing sq. ft:

7% of the Impervious Area 1220

3% of the Developed non-impervious Area 366

Total surface area of the filter media top: 1586 square feet

Designed Volume: 2630 cf

Designed Filter Area: 2250 sf

This document was created by an application that isn’t licensed to use novaPDF.
Purchase a license to generate PDF files without this notice.

http://www.novapdf.com/


WORKSHEET FOR  EVALUATING STORMWATER BMP's

Rain Garden Design

Rain Garden 2

Channel Protection Volume acres:

Impervious Area 0.12 1" Volume= 436 cf

Developed non-impervious area 0.17 0.4" Volume= 247 cf

Total Volume= 682 cf

Area Sizing sq. ft:

7% of the Impervious Area 366

3% of the Developed non-impervious Area 222

Total surface area of the filter media top: 588 square feet

Designed Volume: 1871 cf

Designed Filter Area: 1602 sf
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=1.120 ac   15.18% Impervious   Runoff Depth=1.39"Subcatchment 1.1: 
   Flow Length=110'   Slope=0.0180 '/'   Tc=11.2 min   CN=81   Runoff=1.52 cfs  0.130 af

Runoff Area=6.150 ac   11.38% Impervious   Runoff Depth=1.08"Subcatchment 1.2: 
   Flow Length=552'   Tc=17.4 min   CN=76   Runoff=5.31 cfs  0.555 af

Runoff Area=4.090 ac   18.34% Impervious   Runoff Depth=1.26"Subcatchment 2: 
   Flow Length=218'   Tc=46.7 min   CN=79   Runoff=2.68 cfs  0.430 af

Avg. Flow Depth=0.22'   Max Vel=2.23 fps   Inflow=2.17 cfs  0.430 afReach R2: 
n=0.035   L=50.0'   S=0.0360 '/'   Capacity=255.81 cfs   Outflow=2.17 cfs  0.430 af

   Inflow=6.68 cfs  1.114 afReach WAP A: 
   Outflow=6.68 cfs  1.114 af

Peak Elev=130.83'  Storage=1,757 cf   Inflow=2.68 cfs  0.430 afPond P1: Culvert
   Primary=2.17 cfs  0.430 af   Secondary=0.00 cfs  0.000 af   Outflow=2.17 cfs  0.430 af

Peak Elev=126.17'  Storage=1,026 cf   Inflow=6.05 cfs  0.985 afPond P4: Culvert
   Primary=5.72 cfs  0.984 af   Secondary=0.00 cfs  0.000 af   Outflow=5.72 cfs  0.984 af

Total Runoff Area = 11.360 ac   Runoff Volume = 1.115 af   Average Runoff Depth = 1.18"
85.74% Pervious = 9.740 ac     14.26% Impervious = 1.620 ac
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Summary for Subcatchment 1.1: 

Runoff = 1.52 cfs @ 12.16 hrs,  Volume= 0.130 af,  Depth= 1.39"
     Routed to Reach WAP A : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.10"

Area (ac) CN Description
0.740 74 >75% Grass cover, Good, HSG C
0.190 96 Gravel surface, HSG C
0.110 98 Paved parking, HSG C
0.060 98 Roofs, HSG C
0.020 70 Woods, Good, HSG C
1.120 81 Weighted Average
0.950 84.82% Pervious Area
0.170 15.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.2 110 0.0180 0.16 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"

Subcatchment 1.1: 
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Type III 24-hr
2-YR Rainfall=3.10"

Runoff Area=1.120 ac
Runoff Volume=0.130 af

Runoff Depth=1.39"
Flow Length=110'

Slope=0.0180 '/'
Tc=11.2 min

CN=81

1.52 cfs
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Summary for Subcatchment 1.2: 

Runoff = 5.31 cfs @ 12.25 hrs,  Volume= 0.555 af,  Depth= 1.08"
     Routed to Pond P4 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.10"

Area (ac) CN Description
1.920 70 Woods, Good, HSG C
3.200 74 >75% Grass cover, Good, HSG C
0.640 98 Paved parking, HSG C
0.230 96 Gravel surface, HSG C
0.060 98 Roofs, HSG C
0.100 71 Meadow, non-grazed, HSG C
6.150 76 Weighted Average
5.450 88.62% Pervious Area
0.700 11.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 150 0.0200 0.18 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
3.1 160 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.5 242 0.0120 8.81 234.96 Parabolic Channel, 

W=20.00'  D=2.00'  Area=26.7 sf  Perim=20.5'
n= 0.022  Earth, clean & straight

17.4 552 Total
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Subcatchment 1.2: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-YR Rainfall=3.10"

Runoff Area=6.150 ac
Runoff Volume=0.555 af

Runoff Depth=1.08"
Flow Length=552'

Tc=17.4 min
CN=76

5.31 cfs



Pre-Development
Type III 24-hr  2-YR Rainfall=3.10"pre-development

  Printed  6/12/2023Prepared by Main-Land Development Consultant
Page 6HydroCAD® 10.20-2g  s/n 01625  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 2: 

Runoff = 2.68 cfs @ 12.66 hrs,  Volume= 0.430 af,  Depth= 1.26"
     Routed to Pond P1 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.10"

Area (ac) CN Description
1.190 70 Woods, Good, HSG C
1.070 77 Woods, Good, HSG D
0.660 74 >75% Grass cover, Good, HSG C
0.420 80 >75% Grass cover, Good, HSG D
0.060 98 Roofs, HSG C
0.040 98 Roofs, HSG D
0.570 98 Paved parking, HSG C
0.080 98 Paved parking, HSG D
4.090 79 Weighted Average
3.340 81.66% Pervious Area
0.750 18.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
41.9 113 0.0200 0.04 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.10"
4.7 77 0.0120 0.27 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
0.1 28 0.0100 7.16 114.62 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=2.00'  Z= 3.0 '/'  Top.W=14.00'
n= 0.022  Earth, clean & straight

46.7 218 Total
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Subcatchment 2: 

Runoff

Hydrograph
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Type III 24-hr
2-YR Rainfall=3.10"

Runoff Area=4.090 ac
Runoff Volume=0.430 af

Runoff Depth=1.26"
Flow Length=218'

Tc=46.7 min
CN=79

2.68 cfs
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Summary for Reach R2: 

Inflow Area = 4.090 ac, 18.34% Impervious,  Inflow Depth = 1.26"    for  2-YR event
Inflow = 2.17 cfs @ 12.93 hrs,  Volume= 0.430 af
Outflow = 2.17 cfs @ 12.94 hrs,  Volume= 0.430 af,  Atten= 0%,  Lag= 0.6 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.23 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.05 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 48 cf @ 12.94 hrs
Average Depth at Peak Storage= 0.22' , Surface Width= 6.63'
Bank-Full Depth= 2.00'  Flow Area= 26.7 sf,  Capacity= 255.81 cfs

20.00'  x  2.00'  deep Parabolic Channel,  n= 0.035  Earth, dense weeds
Length= 50.0'   Slope= 0.0360 '/'
Inlet Invert= 126.50',  Outlet Invert= 124.70'

‡

Reach R2: 

Inflow
Outflow

Hydrograph
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Inflow Area=4.090 ac
Avg. Flow Depth=0.22'

Max Vel=2.23 fps
n=0.035
L=50.0'

S=0.0360 '/'
Capacity=255.81 cfs

2.17 cfs

2.17 cfs
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Summary for Reach WAP A: 

Inflow Area = 11.360 ac, 14.26% Impervious,  Inflow Depth = 1.18"    for  2-YR event
Inflow = 6.68 cfs @ 12.31 hrs,  Volume= 1.114 af
Outflow = 6.68 cfs @ 12.31 hrs,  Volume= 1.114 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach WAP A: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=11.360 ac
6.68 cfs

6.68 cfs
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Summary for Pond P1: Culvert

Inflow Area = 4.090 ac, 18.34% Impervious,  Inflow Depth = 1.26"    for  2-YR event
Inflow = 2.68 cfs @ 12.66 hrs,  Volume= 0.430 af
Outflow = 2.17 cfs @ 12.93 hrs,  Volume= 0.430 af,  Atten= 19%,  Lag= 16.2 min
Primary = 2.17 cfs @ 12.93 hrs,  Volume= 0.430 af
     Routed to Reach R2 : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach R2 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 130.83' @ 12.93 hrs   Surf.Area= 4,047 sf   Storage= 1,757 cf

Plug-Flow detention time= 7.9 min calculated for 0.430 af (100% of inflow)
Center-of-Mass det. time= 7.5 min ( 892.9 - 885.4 )

Volume Invert Avail.Storage Storage Description
#1 129.60' 19,568 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

129.60 1 0 0
130.00 140 28 28
132.00 9,600 9,740 9,768
133.00 10,000 9,800 19,568

Device Routing     Invert Outlet Devices
#1 Primary 129.80' 12.0"  Round Culvert   

L= 54.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 129.80' / 126.50'   S= 0.0611 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 132.00' 143.0 deg x 40.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=2.17 cfs @ 12.93 hrs  HW=130.83'   (Free Discharge)
1=Culvert  (Inlet Controls 2.17 cfs @ 2.76 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=129.60'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Pond P1: Culvert

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

3

2

1

0

Inflow Area=4.090 ac
Peak Elev=130.83'

Storage=1,757 cf

2.68 cfs

2.17 cfs

2.17 cfs

0.00 cfs
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Summary for Pond P4: Culvert

Inflow Area = 10.240 ac, 14.16% Impervious,  Inflow Depth = 1.15"    for  2-YR event
Inflow = 6.05 cfs @ 12.27 hrs,  Volume= 0.985 af
Outflow = 5.72 cfs @ 12.36 hrs,  Volume= 0.984 af,  Atten= 5%,  Lag= 4.9 min
Primary = 5.72 cfs @ 12.36 hrs,  Volume= 0.984 af
     Routed to Reach WAP A : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach WAP A : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 126.17' @ 12.36 hrs   Surf.Area= 1,526 sf   Storage= 1,026 cf

Plug-Flow detention time= 3.3 min calculated for 0.984 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 882.3 - 879.3 )

Volume Invert Avail.Storage Storage Description
#1 124.50' 30,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

124.50 58 0 0
125.00 340 100 100
126.00 1,080 710 810
127.00 3,762 2,421 3,231
128.00 13,975 8,869 12,099
129.00 23,700 18,838 30,937

Device Routing     Invert Outlet Devices
#1 Primary 124.70' 18.0"  Round Culvert   

L= 355.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 124.70' / 118.40'   S= 0.0177 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Secondary 128.00' 143.0 deg x 15.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=5.72 cfs @ 12.36 hrs  HW=126.17'   (Free Discharge)
1=Culvert  (Inlet Controls 5.72 cfs @ 3.25 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=124.50'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Pond P4: Culvert
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Inflow Area=10.240 ac
Peak Elev=126.17'

Storage=1,026 cf

6.05 cfs

5.72 cfs

5.72 cfs

0.00 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=1.120 ac   15.18% Impervious   Runoff Depth=2.63"Subcatchment 1.1: 
   Flow Length=110'   Slope=0.0180 '/'   Tc=11.2 min   CN=81   Runoff=2.91 cfs  0.246 af

Runoff Area=6.150 ac   11.38% Impervious   Runoff Depth=2.21"Subcatchment 1.2: 
   Flow Length=552'   Tc=17.4 min   CN=76   Runoff=11.31 cfs  1.133 af

Runoff Area=4.090 ac   18.34% Impervious   Runoff Depth=2.46"Subcatchment 2: 
   Flow Length=218'   Tc=46.7 min   CN=79   Runoff=5.34 cfs  0.839 af

Avg. Flow Depth=0.27'   Max Vel=2.55 fps   Inflow=3.33 cfs  0.838 afReach R2: 
n=0.035   L=50.0'   S=0.0360 '/'   Capacity=255.81 cfs   Outflow=3.33 cfs  0.838 af

   Inflow=10.71 cfs  2.216 afReach WAP A: 
   Outflow=10.71 cfs  2.216 af

Peak Elev=131.54'  Storage=5,862 cf   Inflow=5.34 cfs  0.839 afPond P1: Culvert
   Primary=3.33 cfs  0.838 af   Secondary=0.00 cfs  0.000 af   Outflow=3.33 cfs  0.838 af

Peak Elev=127.35'  Storage=5,193 cf   Inflow=12.74 cfs  1.971 afPond P4: Culvert
   Primary=9.27 cfs  1.971 af   Secondary=0.00 cfs  0.000 af   Outflow=9.27 cfs  1.971 af

Total Runoff Area = 11.360 ac   Runoff Volume = 2.217 af   Average Runoff Depth = 2.34"
85.74% Pervious = 9.740 ac     14.26% Impervious = 1.620 ac
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Summary for Subcatchment 1.1: 

Runoff = 2.91 cfs @ 12.16 hrs,  Volume= 0.246 af,  Depth= 2.63"
     Routed to Reach WAP A : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.60"

Area (ac) CN Description
0.740 74 >75% Grass cover, Good, HSG C
0.190 96 Gravel surface, HSG C
0.110 98 Paved parking, HSG C
0.060 98 Roofs, HSG C
0.020 70 Woods, Good, HSG C
1.120 81 Weighted Average
0.950 84.82% Pervious Area
0.170 15.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.2 110 0.0180 0.16 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"

Subcatchment 1.1: 

Runoff
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Type III 24-hr
10-YR Rainfall=4.60"

Runoff Area=1.120 ac
Runoff Volume=0.246 af

Runoff Depth=2.63"
Flow Length=110'

Slope=0.0180 '/'
Tc=11.2 min

CN=81

2.91 cfs
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Summary for Subcatchment 1.2: 

Runoff = 11.31 cfs @ 12.24 hrs,  Volume= 1.133 af,  Depth= 2.21"
     Routed to Pond P4 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.60"

Area (ac) CN Description
1.920 70 Woods, Good, HSG C
3.200 74 >75% Grass cover, Good, HSG C
0.640 98 Paved parking, HSG C
0.230 96 Gravel surface, HSG C
0.060 98 Roofs, HSG C
0.100 71 Meadow, non-grazed, HSG C
6.150 76 Weighted Average
5.450 88.62% Pervious Area
0.700 11.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 150 0.0200 0.18 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
3.1 160 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.5 242 0.0120 8.81 234.96 Parabolic Channel, 

W=20.00'  D=2.00'  Area=26.7 sf  Perim=20.5'
n= 0.022  Earth, clean & straight

17.4 552 Total
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Subcatchment 1.2: 

Runoff
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Type III 24-hr
10-YR Rainfall=4.60"

Runoff Area=6.150 ac
Runoff Volume=1.133 af

Runoff Depth=2.21"
Flow Length=552'

Tc=17.4 min
CN=76

11.31 cfs
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Summary for Subcatchment 2: 

Runoff = 5.34 cfs @ 12.65 hrs,  Volume= 0.839 af,  Depth= 2.46"
     Routed to Pond P1 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.60"

Area (ac) CN Description
1.190 70 Woods, Good, HSG C
1.070 77 Woods, Good, HSG D
0.660 74 >75% Grass cover, Good, HSG C
0.420 80 >75% Grass cover, Good, HSG D
0.060 98 Roofs, HSG C
0.040 98 Roofs, HSG D
0.570 98 Paved parking, HSG C
0.080 98 Paved parking, HSG D
4.090 79 Weighted Average
3.340 81.66% Pervious Area
0.750 18.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
41.9 113 0.0200 0.04 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.10"
4.7 77 0.0120 0.27 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
0.1 28 0.0100 7.16 114.62 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=2.00'  Z= 3.0 '/'  Top.W=14.00'
n= 0.022  Earth, clean & straight

46.7 218 Total
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Subcatchment 2: 

Runoff
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Type III 24-hr
10-YR Rainfall=4.60"

Runoff Area=4.090 ac
Runoff Volume=0.839 af

Runoff Depth=2.46"
Flow Length=218'

Tc=46.7 min
CN=79

5.34 cfs
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Summary for Reach R2: 

Inflow Area = 4.090 ac, 18.34% Impervious,  Inflow Depth = 2.46"    for  10-YR event
Inflow = 3.33 cfs @ 13.08 hrs,  Volume= 0.838 af
Outflow = 3.33 cfs @ 13.08 hrs,  Volume= 0.838 af,  Atten= 0%,  Lag= 0.6 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.55 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.23 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 65 cf @ 13.08 hrs
Average Depth at Peak Storage= 0.27' , Surface Width= 7.31'
Bank-Full Depth= 2.00'  Flow Area= 26.7 sf,  Capacity= 255.81 cfs

20.00'  x  2.00'  deep Parabolic Channel,  n= 0.035  Earth, dense weeds
Length= 50.0'   Slope= 0.0360 '/'
Inlet Invert= 126.50',  Outlet Invert= 124.70'

‡

Reach R2: 
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Inflow Area=4.090 ac
Avg. Flow Depth=0.27'

Max Vel=2.55 fps
n=0.035
L=50.0'

S=0.0360 '/'
Capacity=255.81 cfs

3.33 cfs

3.33 cfs
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Summary for Reach WAP A: 

Inflow Area = 11.360 ac, 14.26% Impervious,  Inflow Depth = 2.34"    for  10-YR event
Inflow = 10.71 cfs @ 12.32 hrs,  Volume= 2.216 af
Outflow = 10.71 cfs @ 12.32 hrs,  Volume= 2.216 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach WAP A: 

Inflow
Outflow

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=11.360 ac
10.71 cfs

10.71 cfs
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Summary for Pond P1: Culvert

Inflow Area = 4.090 ac, 18.34% Impervious,  Inflow Depth = 2.46"    for  10-YR event
Inflow = 5.34 cfs @ 12.65 hrs,  Volume= 0.839 af
Outflow = 3.33 cfs @ 13.08 hrs,  Volume= 0.838 af,  Atten= 38%,  Lag= 25.5 min
Primary = 3.33 cfs @ 13.08 hrs,  Volume= 0.838 af
     Routed to Reach R2 : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach R2 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 131.54' @ 13.08 hrs   Surf.Area= 7,430 sf   Storage= 5,862 cf

Plug-Flow detention time= 14.8 min calculated for 0.838 af (100% of inflow)
Center-of-Mass det. time= 14.6 min ( 880.5 - 865.9 )

Volume Invert Avail.Storage Storage Description
#1 129.60' 19,568 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

129.60 1 0 0
130.00 140 28 28
132.00 9,600 9,740 9,768
133.00 10,000 9,800 19,568

Device Routing     Invert Outlet Devices
#1 Primary 129.80' 12.0"  Round Culvert   

L= 54.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 129.80' / 126.50'   S= 0.0611 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 132.00' 143.0 deg x 40.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=3.33 cfs @ 13.08 hrs  HW=131.54'   (Free Discharge)
1=Culvert  (Inlet Controls 3.33 cfs @ 4.23 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=129.60'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)



Pre-Development
Type III 24-hr  10-YR Rainfall=4.60"pre-development

  Printed  6/12/2023Prepared by Main-Land Development Consultant
Page 23HydroCAD® 10.20-2g  s/n 01625  © 2022 HydroCAD Software Solutions LLC

Pond P1: Culvert

Inflow
Outflow
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Secondary
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Inflow Area=4.090 ac
Peak Elev=131.54'

Storage=5,862 cf

5.34 cfs

3.33 cfs

3.33 cfs

0.00 cfs
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Summary for Pond P4: Culvert

Inflow Area = 10.240 ac, 14.16% Impervious,  Inflow Depth = 2.31"    for  10-YR event
Inflow = 12.74 cfs @ 12.25 hrs,  Volume= 1.971 af
Outflow = 9.27 cfs @ 12.51 hrs,  Volume= 1.971 af,  Atten= 27%,  Lag= 15.4 min
Primary = 9.27 cfs @ 12.51 hrs,  Volume= 1.971 af
     Routed to Reach WAP A : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach WAP A : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 127.35' @ 12.51 hrs   Surf.Area= 7,364 sf   Storage= 5,193 cf

Plug-Flow detention time= 4.7 min calculated for 1.971 af (100% of inflow)
Center-of-Mass det. time= 4.3 min ( 865.9 - 861.5 )

Volume Invert Avail.Storage Storage Description
#1 124.50' 30,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

124.50 58 0 0
125.00 340 100 100
126.00 1,080 710 810
127.00 3,762 2,421 3,231
128.00 13,975 8,869 12,099
129.00 23,700 18,838 30,937

Device Routing     Invert Outlet Devices
#1 Primary 124.70' 18.0"  Round Culvert   

L= 355.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 124.70' / 118.40'   S= 0.0177 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Secondary 128.00' 143.0 deg x 15.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=9.27 cfs @ 12.51 hrs  HW=127.35'   (Free Discharge)
1=Culvert  (Inlet Controls 9.27 cfs @ 5.24 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=124.50'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Pond P4: Culvert

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=10.240 ac
Peak Elev=127.35'

Storage=5,193 cf

12.74 cfs

9.27 cfs

9.27 cfs

0.00 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=1.120 ac   15.18% Impervious   Runoff Depth=3.70"Subcatchment 1.1: 
   Flow Length=110'   Slope=0.0180 '/'   Tc=11.2 min   CN=81   Runoff=4.08 cfs  0.346 af

Runoff Area=6.150 ac   11.38% Impervious   Runoff Depth=3.21"Subcatchment 1.2: 
   Flow Length=552'   Tc=17.4 min   CN=76   Runoff=16.53 cfs  1.644 af

Runoff Area=4.090 ac   18.34% Impervious   Runoff Depth=3.50"Subcatchment 2: 
   Flow Length=218'   Tc=46.7 min   CN=79   Runoff=7.63 cfs  1.193 af

Avg. Flow Depth=0.32'   Max Vel=2.87 fps   Inflow=4.88 cfs  1.193 afReach R2: 
n=0.035   L=50.0'   S=0.0360 '/'   Capacity=255.81 cfs   Outflow=4.88 cfs  1.193 af

   Inflow=12.87 cfs  3.182 afReach WAP A: 
   Outflow=12.87 cfs  3.182 af

Peak Elev=132.04'  Storage=10,122 cf   Inflow=7.63 cfs  1.193 afPond P1: Culvert
   Primary=3.93 cfs  1.177 af   Secondary=0.94 cfs  0.016 af   Outflow=4.88 cfs  1.193 af

Peak Elev=127.97'  Storage=11,681 cf   Inflow=18.49 cfs  2.837 afPond P4: Culvert
   Primary=10.66 cfs  2.837 af   Secondary=0.00 cfs  0.000 af   Outflow=10.66 cfs  2.837 af

Total Runoff Area = 11.360 ac   Runoff Volume = 3.183 af   Average Runoff Depth = 3.36"
85.74% Pervious = 9.740 ac     14.26% Impervious = 1.620 ac
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Summary for Subcatchment 1.1: 

Runoff = 4.08 cfs @ 12.15 hrs,  Volume= 0.346 af,  Depth= 3.70"
     Routed to Reach WAP A : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (ac) CN Description
0.740 74 >75% Grass cover, Good, HSG C
0.190 96 Gravel surface, HSG C
0.110 98 Paved parking, HSG C
0.060 98 Roofs, HSG C
0.020 70 Woods, Good, HSG C
1.120 81 Weighted Average
0.950 84.82% Pervious Area
0.170 15.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.2 110 0.0180 0.16 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"

Subcatchment 1.1: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

4

3

2

1

0

Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=1.120 ac
Runoff Volume=0.346 af

Runoff Depth=3.70"
Flow Length=110'

Slope=0.0180 '/'
Tc=11.2 min

CN=81

4.08 cfs
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Summary for Subcatchment 1.2: 

Runoff = 16.53 cfs @ 12.24 hrs,  Volume= 1.644 af,  Depth= 3.21"
     Routed to Pond P4 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (ac) CN Description
1.920 70 Woods, Good, HSG C
3.200 74 >75% Grass cover, Good, HSG C
0.640 98 Paved parking, HSG C
0.230 96 Gravel surface, HSG C
0.060 98 Roofs, HSG C
0.100 71 Meadow, non-grazed, HSG C
6.150 76 Weighted Average
5.450 88.62% Pervious Area
0.700 11.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 150 0.0200 0.18 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
3.1 160 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.5 242 0.0120 8.81 234.96 Parabolic Channel, 

W=20.00'  D=2.00'  Area=26.7 sf  Perim=20.5'
n= 0.022  Earth, clean & straight

17.4 552 Total
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Subcatchment 1.2: 
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=6.150 ac
Runoff Volume=1.644 af

Runoff Depth=3.21"
Flow Length=552'

Tc=17.4 min
CN=76

16.53 cfs
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Summary for Subcatchment 2: 

Runoff = 7.63 cfs @ 12.61 hrs,  Volume= 1.193 af,  Depth= 3.50"
     Routed to Pond P1 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (ac) CN Description
1.190 70 Woods, Good, HSG C
1.070 77 Woods, Good, HSG D
0.660 74 >75% Grass cover, Good, HSG C
0.420 80 >75% Grass cover, Good, HSG D
0.060 98 Roofs, HSG C
0.040 98 Roofs, HSG D
0.570 98 Paved parking, HSG C
0.080 98 Paved parking, HSG D
4.090 79 Weighted Average
3.340 81.66% Pervious Area
0.750 18.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
41.9 113 0.0200 0.04 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.10"
4.7 77 0.0120 0.27 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
0.1 28 0.0100 7.16 114.62 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=2.00'  Z= 3.0 '/'  Top.W=14.00'
n= 0.022  Earth, clean & straight

46.7 218 Total
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Subcatchment 2: 
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=4.090 ac
Runoff Volume=1.193 af

Runoff Depth=3.50"
Flow Length=218'

Tc=46.7 min
CN=79

7.63 cfs
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Summary for Reach R2: 

Inflow Area = 4.090 ac, 18.34% Impervious,  Inflow Depth = 3.50"    for  25-YR event
Inflow = 4.88 cfs @ 13.05 hrs,  Volume= 1.193 af
Outflow = 4.88 cfs @ 13.05 hrs,  Volume= 1.193 af,  Atten= 0%,  Lag= 0.5 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.87 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.34 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 85 cf @ 13.05 hrs
Average Depth at Peak Storage= 0.32' , Surface Width= 7.99'
Bank-Full Depth= 2.00'  Flow Area= 26.7 sf,  Capacity= 255.81 cfs

20.00'  x  2.00'  deep Parabolic Channel,  n= 0.035  Earth, dense weeds
Length= 50.0'   Slope= 0.0360 '/'
Inlet Invert= 126.50',  Outlet Invert= 124.70'

‡

Reach R2: 
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Inflow Area=4.090 ac
Avg. Flow Depth=0.32'

Max Vel=2.87 fps
n=0.035
L=50.0'

S=0.0360 '/'
Capacity=255.81 cfs

4.88 cfs

4.88 cfs
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Summary for Reach WAP A: 

Inflow Area = 11.360 ac, 14.26% Impervious,  Inflow Depth = 3.36"    for  25-YR event
Inflow = 12.87 cfs @ 12.21 hrs,  Volume= 3.182 af
Outflow = 12.87 cfs @ 12.21 hrs,  Volume= 3.182 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach WAP A: 

Inflow
Outflow
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Inflow Area=11.360 ac
12.87 cfs

12.87 cfs
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Summary for Pond P1: Culvert

Inflow Area = 4.090 ac, 18.34% Impervious,  Inflow Depth = 3.50"    for  25-YR event
Inflow = 7.63 cfs @ 12.61 hrs,  Volume= 1.193 af
Outflow = 4.88 cfs @ 13.05 hrs,  Volume= 1.193 af,  Atten= 36%,  Lag= 25.9 min
Primary = 3.93 cfs @ 13.05 hrs,  Volume= 1.177 af
     Routed to Reach R2 : 
Secondary = 0.94 cfs @ 13.05 hrs,  Volume= 0.016 af
     Routed to Reach R2 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 132.04' @ 13.05 hrs   Surf.Area= 9,615 sf   Storage= 10,122 cf

Plug-Flow detention time= 20.9 min calculated for 1.193 af (100% of inflow)
Center-of-Mass det. time= 20.8 min ( 876.6 - 855.8 )

Volume Invert Avail.Storage Storage Description
#1 129.60' 19,568 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

129.60 1 0 0
130.00 140 28 28
132.00 9,600 9,740 9,768
133.00 10,000 9,800 19,568

Device Routing     Invert Outlet Devices
#1 Primary 129.80' 12.0"  Round Culvert   

L= 54.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 129.80' / 126.50'   S= 0.0611 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 132.00' 143.0 deg x 40.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=3.93 cfs @ 13.05 hrs  HW=132.04'   (Free Discharge)
1=Culvert  (Inlet Controls 3.93 cfs @ 5.01 fps)

Secondary OutFlow  Max=0.88 cfs @ 13.05 hrs  HW=132.04'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.88 cfs @ 0.59 fps)
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Pond P1: Culvert
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Inflow Area=4.090 ac
Peak Elev=132.04'
Storage=10,122 cf

7.63 cfs

4.88 cfs

3.93 cfs

0.94 cfs
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Summary for Pond P4: Culvert

Inflow Area = 10.240 ac, 14.16% Impervious,  Inflow Depth = 3.33"    for  25-YR event
Inflow = 18.49 cfs @ 12.24 hrs,  Volume= 2.837 af
Outflow = 10.66 cfs @ 12.60 hrs,  Volume= 2.837 af,  Atten= 42%,  Lag= 21.5 min
Primary = 10.66 cfs @ 12.60 hrs,  Volume= 2.837 af
     Routed to Reach WAP A : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach WAP A : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 127.97' @ 12.60 hrs   Surf.Area= 13,666 sf   Storage= 11,681 cf

Plug-Flow detention time= 7.5 min calculated for 2.837 af (100% of inflow)
Center-of-Mass det. time= 7.3 min ( 860.7 - 853.4 )

Volume Invert Avail.Storage Storage Description
#1 124.50' 30,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

124.50 58 0 0
125.00 340 100 100
126.00 1,080 710 810
127.00 3,762 2,421 3,231
128.00 13,975 8,869 12,099
129.00 23,700 18,838 30,937

Device Routing     Invert Outlet Devices
#1 Primary 124.70' 18.0"  Round Culvert   

L= 355.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 124.70' / 118.40'   S= 0.0177 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Secondary 128.00' 143.0 deg x 15.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=10.66 cfs @ 12.60 hrs  HW=127.97'   (Free Discharge)
1=Culvert  (Inlet Controls 10.66 cfs @ 6.03 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=124.50'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Pond P4: Culvert

Inflow
Outflow
Primary
Secondary

Hydrograph
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Inflow Area=10.240 ac
Peak Elev=127.97'
Storage=11,681 cf

18.49 cfs

10.66 cfs

10.66 cfs

0.00 cfs
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Summary for Subcatchment 1.1: 

Runoff = 1.37 cfs @ 12.11 hrs,  Volume= 0.104 af,  Depth= 1.83"
     Routed to Pond RG1 : Rain Garden 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.10"

Area (ac) CN Description
0.310 96 Gravel surface, HSG C
0.090 98 Roofs, HSG C
0.280 74 >75% Grass cover, Good, HSG C
0.680 87 Weighted Average
0.590 86.76% Pervious Area
0.090 13.24% Impervious Area

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

6.3 68 0.0290 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

1.5 90 0.0100 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

7.8 158 Total

Subcatchment 1.1: 
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Type III 24-hr
2-YR Rainfall=3.10"

Runoff Area=0.680 ac
Runoff Volume=0.104 af

Runoff Depth=1.83"
Flow Length=158'

Tc=7.8 min
CN=87

1.37 cfs
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Summary for Subcatchment 1.2: 

Runoff = 0.54 cfs @ 12.08 hrs,  Volume= 0.037 af,  Depth= 1.53"
     Routed to Pond RG2 : Rain Garden 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.10"

Area (ac) CN Description
0.020 98 Paved parking, HSG C
0.100 96 Gravel surface, HSG C
0.170 74 >75% Grass cover, Good, HSG C
0.290 83 Weighted Average
0.270 93.10% Pervious Area
0.020 6.90% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1.2: 
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Type III 24-hr
2-YR Rainfall=3.10"

Runoff Area=0.290 ac
Runoff Volume=0.037 af

Runoff Depth=1.53"
Tc=5.0 min

CN=83

0.54 cfs
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Summary for Subcatchment 1.3: 

Runoff = 1.52 cfs @ 12.16 hrs,  Volume= 0.130 af,  Depth= 1.39"
     Routed to Reach WAP A : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.10"

Area (ac) CN Description
0.740 74 >75% Grass cover, Good, HSG C
0.190 96 Gravel surface, HSG C
0.110 98 Paved parking, HSG C
0.060 98 Roofs, HSG C
0.020 70 Woods, Good, HSG C
1.120 81 Weighted Average
0.950 84.82% Pervious Area
0.170 15.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.2 110 0.0180 0.16 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"

Subcatchment 1.3: 

Runoff
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Type III 24-hr
2-YR Rainfall=3.10"

Runoff Area=1.120 ac
Runoff Volume=0.130 af

Runoff Depth=1.39"
Flow Length=110'

Slope=0.0180 '/'
Tc=11.2 min

CN=81

1.52 cfs
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Summary for Subcatchment 1.4: 

Runoff = 1.11 cfs @ 12.19 hrs,  Volume= 0.102 af,  Depth= 1.20"
     Routed to Pond P4 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.10"

Area (ac) CN Description
0.710 74 >75% Grass cover, Good, HSG C
0.100 71 Meadow, non-grazed, HSG C
0.080 96 Gravel surface, HSG C
0.110 98 Paved parking, HSG C
0.020 98 Roofs, HSG C
1.020 78 Weighted Average
0.890 87.25% Pervious Area
0.130 12.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 136 0.0200 0.18 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
0.4 196 0.0150 8.77 140.38 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=2.00'  Z= 3.0 '/'  Top.W=14.00'
n= 0.022  Earth, clean & straight

13.1 332 Total
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Subcatchment 1.4: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-YR Rainfall=3.10"

Runoff Area=1.020 ac
Runoff Volume=0.102 af

Runoff Depth=1.20"
Flow Length=332'

Tc=13.1 min
CN=78

1.11 cfs
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Summary for Subcatchment 1.5: 

Runoff = 0.76 cfs @ 12.08 hrs,  Volume= 0.055 af,  Depth= 0.97"
     Routed to Pond P5 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.10"

Area (ac) CN Description
0.670 74 >75% Grass cover, Good, HSG C
0.010 98 Roofs, HSG C
0.680 74 Weighted Average
0.670 98.53% Pervious Area
0.010 1.47% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1.5: 
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Type III 24-hr
2-YR Rainfall=3.10"

Runoff Area=0.680 ac
Runoff Volume=0.055 af

Runoff Depth=0.97"
Tc=5.0 min

CN=74

0.76 cfs
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Summary for Subcatchment 1.6: 

Runoff = 3.39 cfs @ 12.23 hrs,  Volume= 0.340 af,  Depth= 1.14"
     Routed to Pond P2 : 15" CULVERT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.10"

Area (ac) CN Description
1.030 70 Woods, Good, HSG C
1.880 74 >75% Grass cover, Good, HSG C
0.510 98 Paved parking, HSG C
0.160 96 Gravel surface, HSG C
3.580 77 Weighted Average
3.070 85.75% Pervious Area
0.510 14.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 150 0.0200 0.18 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
1.9 68 0.0070 0.59 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.4 130 0.0070 5.99 95.90 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=2.00'  Z= 3.0 '/'  Top.W=14.00'
n= 0.022  Earth, clean & straight

16.1 348 Total
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Subcatchment 1.6: 

Runoff
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Type III 24-hr
2-YR Rainfall=3.10"

Runoff Area=3.580 ac
Runoff Volume=0.340 af

Runoff Depth=1.14"
Flow Length=348'

Tc=16.1 min
CN=77

3.39 cfs
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Summary for Subcatchment 2: 

Runoff = 2.40 cfs @ 12.80 hrs,  Volume= 0.430 af,  Depth= 1.26"
     Routed to Pond P1 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.10"

Area (ac) CN Description
1.190 70 Woods, Good, HSG C
1.070 77 Woods, Good, HSG D
0.660 74 >75% Grass cover, Good, HSG C
0.420 80 >75% Grass cover, Good, HSG D
0.060 98 Roofs, HSG C
0.040 98 Roofs, HSG D
0.570 98 Paved parking, HSG C
0.080 98 Paved parking, HSG D
4.090 79 Weighted Average
3.340 81.66% Pervious Area
0.750 18.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0200 0.05 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.10"
4.7 77 0.0120 0.27 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
0.1 28 0.0100 7.16 114.62 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=2.00'  Z= 3.0 '/'  Top.W=14.00'
n= 0.022  Earth, clean & straight

57.3 255 Total
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Subcatchment 2: 
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Type III 24-hr
2-YR Rainfall=3.10"

Runoff Area=4.090 ac
Runoff Volume=0.430 af

Runoff Depth=1.26"
Flow Length=255'

Tc=57.3 min
CN=79

2.40 cfs
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Summary for Reach R1: 

Inflow Area = 7.670 ac, 16.43% Impervious,  Inflow Depth = 1.21"    for  2-YR event
Inflow = 3.93 cfs @ 12.27 hrs,  Volume= 0.770 af
Outflow = 3.93 cfs @ 12.27 hrs,  Volume= 0.770 af,  Atten= 0%,  Lag= 0.5 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.68 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.21 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 73 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.29' , Surface Width= 7.60'
Bank-Full Depth= 2.00'  Flow Area= 26.7 sf,  Capacity= 255.81 cfs

20.00'  x  2.00'  deep Parabolic Channel,  n= 0.035  Earth, dense weeds
Length= 50.0'   Slope= 0.0360 '/'
Inlet Invert= 126.50',  Outlet Invert= 124.70'

‡

Reach R1: 
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Inflow Area=7.670 ac
Avg. Flow Depth=0.29'

Max Vel=2.68 fps
n=0.035
L=50.0'

S=0.0360 '/'
Capacity=255.81 cfs

3.93 cfs

3.93 cfs
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Summary for Reach R1.1: 

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 248.95 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 87.0'   Slope= 0.0609 '/'
Inlet Invert= 130.00',  Outlet Invert= 124.70'

Reach R1.1: 
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Avg. Flow Depth=0.00'
Max Vel=0.00 fps

n=0.025
L=87.0'

S=0.0609 '/'
Capacity=248.95 cfs

0.00 cfs

0.00 cfs
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Summary for Reach R1.2: 

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 198.62 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 98.0'   Slope= 0.0388 '/'
Inlet Invert= 128.50',  Outlet Invert= 124.70'

Reach R1.2: 
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Avg. Flow Depth=0.00'
Max Vel=0.00 fps

n=0.025
L=98.0'

S=0.0388 '/'
Capacity=198.62 cfs

0.00 cfs

0.00 cfs
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Summary for Reach R1.5: 

Inflow Area = 0.680 ac, 1.47% Impervious,  Inflow Depth = 0.97"    for  2-YR event
Inflow = 0.76 cfs @ 12.08 hrs,  Volume= 0.055 af
Outflow = 0.75 cfs @ 12.11 hrs,  Volume= 0.055 af,  Atten= 1%,  Lag= 1.7 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.45 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 0.90 fps,  Avg. Travel Time= 2.7 min

Peak Storage= 45 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.13' , Surface Width= 2.77'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 182.26 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 147.0'   Slope= 0.0327 '/'
Inlet Invert= 129.50',  Outlet Invert= 124.70'

Reach R1.5: 
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Inflow Area=0.680 ac
Avg. Flow Depth=0.13'

Max Vel=2.45 fps
n=0.025
L=147.0'

S=0.0327 '/'
Capacity=182.26 cfs

0.76 cfs

0.75 cfs
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Summary for Reach R1.6: 

Inflow Area = 3.580 ac, 14.25% Impervious,  Inflow Depth = 1.14"    for  2-YR event
Inflow = 3.39 cfs @ 12.23 hrs,  Volume= 0.340 af
Outflow = 3.39 cfs @ 12.25 hrs,  Volume= 0.340 af,  Atten= 0%,  Lag= 0.9 min
     Routed to Reach R1 : 

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.91 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 1.84 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 95 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.25' , Surface Width= 3.50'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 249.66 cfs

2.00'  x  2.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 137.0'   Slope= 0.0474 '/'
Inlet Invert= 133.00',  Outlet Invert= 126.50'

Reach R1.6: 
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Inflow Area=3.580 ac
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Summary for Reach WAP A: 

Inflow Area = 11.460 ac, 14.66% Impervious,  Inflow Depth = 1.25"    for  2-YR event
Inflow = 6.47 cfs @ 12.27 hrs,  Volume= 1.197 af
Outflow = 6.47 cfs @ 12.27 hrs,  Volume= 1.197 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach WAP A: 
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Summary for Pond P1: Culvert

Inflow Area = 4.090 ac, 18.34% Impervious,  Inflow Depth = 1.26"    for  2-YR event
Inflow = 2.40 cfs @ 12.80 hrs,  Volume= 0.430 af
Outflow = 2.04 cfs @ 13.07 hrs,  Volume= 0.430 af,  Atten= 15%,  Lag= 16.3 min
Primary = 2.04 cfs @ 13.07 hrs,  Volume= 0.430 af
     Routed to Reach R1 : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach R1 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 130.76' @ 13.07 hrs   Surf.Area= 3,744 sf   Storage= 1,508 cf

Plug-Flow detention time= 7.4 min calculated for 0.430 af (100% of inflow)
Center-of-Mass det. time= 7.1 min ( 902.4 - 895.3 )

Volume Invert Avail.Storage Storage Description
#1 129.60' 19,568 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

129.60 1 0 0
130.00 140 28 28
132.00 9,600 9,740 9,768
133.00 10,000 9,800 19,568

Device Routing     Invert Outlet Devices
#1 Primary 129.80' 12.0"  Round Culvert   

L= 54.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 129.80' / 126.50'   S= 0.0611 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 132.00' 143.0 deg x 40.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=2.04 cfs @ 13.07 hrs  HW=130.76'   (Free Discharge)
1=Culvert  (Inlet Controls 2.04 cfs @ 2.64 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=129.60'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)



POST-DEVELOPMENT
Type III 24-hr  2-YR Rainfall=3.10"post-development

  Printed  6/12/2023Prepared by Main-Land Development Consultant
Page 19HydroCAD® 10.20-2g  s/n 01625  © 2022 HydroCAD Software Solutions LLC

Pond P1: Culvert
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Summary for Pond P2: 15" CULVERT

Inflow Area = 3.580 ac, 14.25% Impervious,  Inflow Depth = 1.14"    for  2-YR event
Inflow = 3.39 cfs @ 12.23 hrs,  Volume= 0.340 af
Outflow = 3.39 cfs @ 12.23 hrs,  Volume= 0.340 af,  Atten= 0%,  Lag= 0.1 min
Primary = 3.39 cfs @ 12.23 hrs,  Volume= 0.340 af
     Routed to Reach R1.6 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 132.65' @ 12.23 hrs   Surf.Area= 33 sf   Storage= 23 cf

Plug-Flow detention time= 0.1 min calculated for 0.340 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 863.7 - 863.6 )

Volume Invert Avail.Storage Storage Description
#1 131.50' 36 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

131.50 2 0 0
132.00 20 6 6
133.00 40 30 36

Device Routing     Invert Outlet Devices
#1 Primary 131.50' 15.0"  Round Culvert   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 131.50' / 131.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.39 cfs @ 12.23 hrs  HW=132.65'   (Free Discharge)
1=Culvert  (Inlet Controls 3.39 cfs @ 2.88 fps)
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Pond P2: 15" CULVERT
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Summary for Pond P4: Culvert

Inflow Area = 10.340 ac, 14.60% Impervious,  Inflow Depth = 1.24"    for  2-YR event
Inflow = 5.60 cfs @ 12.25 hrs,  Volume= 1.068 af
Outflow = 5.38 cfs @ 12.31 hrs,  Volume= 1.067 af,  Atten= 4%,  Lag= 3.8 min
Primary = 5.38 cfs @ 12.31 hrs,  Volume= 1.067 af
     Routed to Reach WAP A : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach WAP A : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 126.08' @ 12.31 hrs   Surf.Area= 1,270 sf   Storage= 876 cf

Plug-Flow detention time= 3.4 min calculated for 1.067 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 886.5 - 883.5 )

Volume Invert Avail.Storage Storage Description
#1 124.50' 32,296 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

124.50 58 0 0
125.00 340 100 100
126.00 1,024 682 782
127.00 4,014 2,519 3,301
128.00 14,376 9,195 12,496
129.00 25,225 19,801 32,296

Device Routing     Invert Outlet Devices
#1 Primary 124.70' 18.0"  Round Culvert   

L= 355.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 124.70' / 118.40'   S= 0.0177 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Secondary 128.00' 143.0 deg x 15.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=5.38 cfs @ 12.31 hrs  HW=126.08'   (Free Discharge)
1=Culvert  (Inlet Controls 5.38 cfs @ 3.16 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=124.50'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Pond P4: Culvert
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Summary for Pond P5: Culvert

Inflow Area = 0.680 ac, 1.47% Impervious,  Inflow Depth = 0.97"    for  2-YR event
Inflow = 0.76 cfs @ 12.08 hrs,  Volume= 0.055 af
Outflow = 0.76 cfs @ 12.08 hrs,  Volume= 0.055 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.76 cfs @ 12.08 hrs,  Volume= 0.055 af
     Routed to Reach R1.5 : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach R1.5 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 130.48' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 130.00' 15.0"  Round Culvert   

L= 103.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 130.00' / 129.50'   S= 0.0049 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 132.00' 143.0 deg x 30.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=0.76 cfs @ 12.08 hrs  HW=130.48'   (Free Discharge)
1=Culvert  (Barrel Controls 0.76 cfs @ 2.57 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=130.00'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)

Pond P5: Culvert
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Summary for Pond RG1: Rain Garden 1

Inflow Area = 0.680 ac, 13.24% Impervious,  Inflow Depth = 1.83"    for  2-YR event
Inflow = 1.37 cfs @ 12.11 hrs,  Volume= 0.104 af
Outflow = 0.18 cfs @ 12.81 hrs,  Volume= 0.104 af,  Atten= 87%,  Lag= 41.8 min
Primary = 0.18 cfs @ 12.81 hrs,  Volume= 0.104 af
     Routed to Pond P4 : Culvert
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach R1.1 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 129.65' @ 12.81 hrs   Surf.Area= 2,747 sf   Storage= 1,632 cf

Plug-Flow detention time= 80.3 min calculated for 0.104 af (100% of inflow)
Center-of-Mass det. time= 80.3 min ( 902.2 - 821.9 )

Volume Invert Avail.Storage Storage Description
#1 129.00' 5,985 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

129.00 2,250 0 0
130.00 3,010 2,630 2,630
131.00 3,700 3,355 5,985

Device Routing     Invert Outlet Devices
#1 Device 3 129.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 125.00'   
#2 Secondary 130.00' 143.0 deg x 3.0' long Sharp-Crested Vee/Trap Weir   

Cv= 2.47 (C= 3.09)   
#3 Primary 126.50' 4.0"  Round Culvert   

L= 117.5'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 126.50' / 124.70'   S= 0.0153 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.18 cfs @ 12.81 hrs  HW=129.65'   (Free Discharge)
3=Culvert  (Passes 0.18 cfs of 0.24 cfs potential flow)

1=Exfiltration  ( Controls 0.18 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=129.00'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Summary for Pond RG2: Rain Garden 2

Inflow Area = 0.290 ac, 6.90% Impervious,  Inflow Depth = 1.53"    for  2-YR event
Inflow = 0.54 cfs @ 12.08 hrs,  Volume= 0.037 af
Outflow = 0.11 cfs @ 12.53 hrs,  Volume= 0.037 af,  Atten= 80%,  Lag= 27.0 min
Primary = 0.11 cfs @ 12.53 hrs,  Volume= 0.037 af
     Routed to Pond P4 : Culvert
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach R1.2 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 128.26' @ 12.53 hrs   Surf.Area= 1,744 sf   Storage= 443 cf

Plug-Flow detention time= 29.7 min calculated for 0.037 af (100% of inflow)
Center-of-Mass det. time= 29.7 min ( 863.2 - 833.5 )

Volume Invert Avail.Storage Storage Description
#1 128.00' 4,308 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

128.00 1,602 0 0
129.00 2,140 1,871 1,871
130.00 2,734 2,437 4,308

Device Routing     Invert Outlet Devices
#1 Device 3 128.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 125.00'   
#2 Secondary 129.00' 143.0 deg x 6.0' long Sharp-Crested Vee/Trap Weir   

Cv= 2.47 (C= 3.09)   
#3 Primary 125.50' 4.0"  Round Culvert   

L= 121.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 125.50' / 124.60'   S= 0.0074 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.11 cfs @ 12.53 hrs  HW=128.26'   (Free Discharge)
3=Culvert  (Passes 0.11 cfs of 0.20 cfs potential flow)

1=Exfiltration  ( Controls 0.11 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=128.00'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Pond RG2: Rain Garden 2
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Summary for Subcatchment 1.1: 

Runoff = 2.36 cfs @ 12.11 hrs,  Volume= 0.181 af,  Depth= 3.19"
     Routed to Pond RG1 : Rain Garden 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.60"

Area (ac) CN Description
0.310 96 Gravel surface, HSG C
0.090 98 Roofs, HSG C
0.280 74 >75% Grass cover, Good, HSG C
0.680 87 Weighted Average
0.590 86.76% Pervious Area
0.090 13.24% Impervious Area

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

6.3 68 0.0290 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

1.5 90 0.0100 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

7.8 158 Total
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Runoff Area=0.680 ac
Runoff Volume=0.181 af

Runoff Depth=3.19"
Flow Length=158'

Tc=7.8 min
CN=87
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Summary for Subcatchment 1.2: 

Runoff = 0.99 cfs @ 12.07 hrs,  Volume= 0.068 af,  Depth= 2.81"
     Routed to Pond RG2 : Rain Garden 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.60"

Area (ac) CN Description
0.020 98 Paved parking, HSG C
0.100 96 Gravel surface, HSG C
0.170 74 >75% Grass cover, Good, HSG C
0.290 83 Weighted Average
0.270 93.10% Pervious Area
0.020 6.90% Impervious Area

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

5.0 Direct Entry, 
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Type III 24-hr
10-YR Rainfall=4.60"

Runoff Area=0.290 ac
Runoff Volume=0.068 af

Runoff Depth=2.81"
Tc=5.0 min

CN=83
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Summary for Subcatchment 1.3: 

Runoff = 2.91 cfs @ 12.16 hrs,  Volume= 0.246 af,  Depth= 2.63"
     Routed to Reach WAP A : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.60"

Area (ac) CN Description
0.740 74 >75% Grass cover, Good, HSG C
0.190 96 Gravel surface, HSG C
0.110 98 Paved parking, HSG C
0.060 98 Roofs, HSG C
0.020 70 Woods, Good, HSG C
1.120 81 Weighted Average
0.950 84.82% Pervious Area
0.170 15.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.2 110 0.0180 0.16 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"

Subcatchment 1.3: 
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Type III 24-hr
10-YR Rainfall=4.60"

Runoff Area=1.120 ac
Runoff Volume=0.246 af

Runoff Depth=2.63"
Flow Length=110'

Slope=0.0180 '/'
Tc=11.2 min

CN=81

2.91 cfs
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Summary for Subcatchment 1.4: 

Runoff = 2.26 cfs @ 12.18 hrs,  Volume= 0.202 af,  Depth= 2.38"
     Routed to Pond P4 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.60"

Area (ac) CN Description
0.710 74 >75% Grass cover, Good, HSG C
0.100 71 Meadow, non-grazed, HSG C
0.080 96 Gravel surface, HSG C
0.110 98 Paved parking, HSG C
0.020 98 Roofs, HSG C
1.020 78 Weighted Average
0.890 87.25% Pervious Area
0.130 12.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 136 0.0200 0.18 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
0.4 196 0.0150 8.77 140.38 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=2.00'  Z= 3.0 '/'  Top.W=14.00'
n= 0.022  Earth, clean & straight

13.1 332 Total
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Subcatchment 1.4: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

2

1

0

Type III 24-hr
10-YR Rainfall=4.60"

Runoff Area=1.020 ac
Runoff Volume=0.202 af

Runoff Depth=2.38"
Flow Length=332'

Tc=13.1 min
CN=78

2.26 cfs
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Summary for Subcatchment 1.5: 

Runoff = 1.68 cfs @ 12.08 hrs,  Volume= 0.116 af,  Depth= 2.05"
     Routed to Pond P5 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.60"

Area (ac) CN Description
0.670 74 >75% Grass cover, Good, HSG C
0.010 98 Roofs, HSG C
0.680 74 Weighted Average
0.670 98.53% Pervious Area
0.010 1.47% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1.5: 

Runoff
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Type III 24-hr
10-YR Rainfall=4.60"

Runoff Area=0.680 ac
Runoff Volume=0.116 af

Runoff Depth=2.05"
Tc=5.0 min

CN=74

1.68 cfs
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Summary for Subcatchment 1.6: 

Runoff = 7.06 cfs @ 12.22 hrs,  Volume= 0.684 af,  Depth= 2.29"
     Routed to Pond P2 : 15" CULVERT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.60"

Area (ac) CN Description
1.030 70 Woods, Good, HSG C
1.880 74 >75% Grass cover, Good, HSG C
0.510 98 Paved parking, HSG C
0.160 96 Gravel surface, HSG C
3.580 77 Weighted Average
3.070 85.75% Pervious Area
0.510 14.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 150 0.0200 0.18 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
1.9 68 0.0070 0.59 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.4 130 0.0070 5.99 95.90 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=2.00'  Z= 3.0 '/'  Top.W=14.00'
n= 0.022  Earth, clean & straight

16.1 348 Total
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Subcatchment 1.6: 

Runoff

Hydrograph
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Type III 24-hr
10-YR Rainfall=4.60"

Runoff Area=3.580 ac
Runoff Volume=0.684 af

Runoff Depth=2.29"
Flow Length=348'

Tc=16.1 min
CN=77

7.06 cfs
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Summary for Subcatchment 2: 

Runoff = 4.78 cfs @ 12.80 hrs,  Volume= 0.839 af,  Depth= 2.46"
     Routed to Pond P1 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.60"

Area (ac) CN Description
1.190 70 Woods, Good, HSG C
1.070 77 Woods, Good, HSG D
0.660 74 >75% Grass cover, Good, HSG C
0.420 80 >75% Grass cover, Good, HSG D
0.060 98 Roofs, HSG C
0.040 98 Roofs, HSG D
0.570 98 Paved parking, HSG C
0.080 98 Paved parking, HSG D
4.090 79 Weighted Average
3.340 81.66% Pervious Area
0.750 18.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0200 0.05 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.10"
4.7 77 0.0120 0.27 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
0.1 28 0.0100 7.16 114.62 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=2.00'  Z= 3.0 '/'  Top.W=14.00'
n= 0.022  Earth, clean & straight

57.3 255 Total
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Subcatchment 2: 
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Type III 24-hr
10-YR Rainfall=4.60"

Runoff Area=4.090 ac
Runoff Volume=0.839 af

Runoff Depth=2.46"
Flow Length=255'

Tc=57.3 min
CN=79

4.78 cfs
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Summary for Reach R1: 

Inflow Area = 7.670 ac, 16.43% Impervious,  Inflow Depth = 2.38"    for  10-YR event
Inflow = 8.16 cfs @ 12.25 hrs,  Volume= 1.522 af
Outflow = 8.16 cfs @ 12.25 hrs,  Volume= 1.522 af,  Atten= 0%,  Lag= 0.5 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.36 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.43 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 122 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.41' , Surface Width= 9.00'
Bank-Full Depth= 2.00'  Flow Area= 26.7 sf,  Capacity= 255.81 cfs

20.00'  x  2.00'  deep Parabolic Channel,  n= 0.035  Earth, dense weeds
Length= 50.0'   Slope= 0.0360 '/'
Inlet Invert= 126.50',  Outlet Invert= 124.70'

‡

Reach R1: 
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Inflow Area=7.670 ac
Avg. Flow Depth=0.41'

Max Vel=3.36 fps
n=0.035
L=50.0'

S=0.0360 '/'
Capacity=255.81 cfs

8.16 cfs

8.16 cfs
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Summary for Reach R1.1: 

Inflow = 0.35 cfs @ 12.53 hrs,  Volume= 0.015 af
Outflow = 0.35 cfs @ 12.54 hrs,  Volume= 0.015 af,  Atten= 0%,  Lag= 1.0 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.31 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.48 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 13 cf @ 12.53 hrs
Average Depth at Peak Storage= 0.07' , Surface Width= 2.41'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 248.95 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 87.0'   Slope= 0.0609 '/'
Inlet Invert= 130.00',  Outlet Invert= 124.70'

Reach R1.1: 
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Avg. Flow Depth=0.07'
Max Vel=2.31 fps

n=0.025
L=87.0'

S=0.0609 '/'
Capacity=248.95 cfs

0.35 cfs

0.35 cfs
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Summary for Reach R1.2: 

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 198.62 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 98.0'   Slope= 0.0388 '/'
Inlet Invert= 128.50',  Outlet Invert= 124.70'

Reach R1.2: 
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Avg. Flow Depth=0.00'
Max Vel=0.00 fps

n=0.025
L=98.0'

S=0.0388 '/'
Capacity=198.62 cfs

0.00 cfs

0.00 cfs
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Summary for Reach R1.5: 

Inflow Area = 0.680 ac, 1.47% Impervious,  Inflow Depth = 2.05"    for  10-YR event
Inflow = 1.68 cfs @ 12.08 hrs,  Volume= 0.116 af
Outflow = 1.66 cfs @ 12.10 hrs,  Volume= 0.116 af,  Atten= 1%,  Lag= 1.3 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.17 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.02 fps,  Avg. Travel Time= 2.4 min

Peak Storage= 77 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.20' , Surface Width= 3.21'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 182.26 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 147.0'   Slope= 0.0327 '/'
Inlet Invert= 129.50',  Outlet Invert= 124.70'

Reach R1.5: 
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Inflow Area=0.680 ac
Avg. Flow Depth=0.20'

Max Vel=3.17 fps
n=0.025
L=147.0'

S=0.0327 '/'
Capacity=182.26 cfs

1.68 cfs

1.66 cfs
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Summary for Reach R1.6: 

Inflow Area = 3.580 ac, 14.25% Impervious,  Inflow Depth = 2.29"    for  10-YR event
Inflow = 7.14 cfs @ 12.22 hrs,  Volume= 0.684 af
Outflow = 7.05 cfs @ 12.23 hrs,  Volume= 0.684 af,  Atten= 1%,  Lag= 0.8 min
     Routed to Reach R1 : 

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.09 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 2.20 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 159 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.37' , Surface Width= 4.23'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 249.66 cfs

2.00'  x  2.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 137.0'   Slope= 0.0474 '/'
Inlet Invert= 133.00',  Outlet Invert= 126.50'

Reach R1.6: 
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Inflow Area=3.580 ac
Avg. Flow Depth=0.37'

Max Vel=6.09 fps
n=0.022
L=137.0'

S=0.0474 '/'
Capacity=249.66 cfs

7.14 cfs

7.05 cfs
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Summary for Reach WAP A: 

Inflow Area = 11.460 ac, 14.66% Impervious,  Inflow Depth = 2.44"    for  10-YR event
Inflow = 10.47 cfs @ 12.26 hrs,  Volume= 2.335 af
Outflow = 10.47 cfs @ 12.26 hrs,  Volume= 2.335 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach WAP A: 
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Inflow Area=11.460 ac
10.47 cfs

10.47 cfs
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Summary for Pond P1: Culvert

Inflow Area = 4.090 ac, 18.34% Impervious,  Inflow Depth = 2.46"    for  10-YR event
Inflow = 4.78 cfs @ 12.80 hrs,  Volume= 0.839 af
Outflow = 3.21 cfs @ 13.23 hrs,  Volume= 0.838 af,  Atten= 33%,  Lag= 26.0 min
Primary = 3.21 cfs @ 13.23 hrs,  Volume= 0.838 af
     Routed to Reach R1 : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach R1 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 131.46' @ 13.23 hrs   Surf.Area= 7,024 sf   Storage= 5,241 cf

Plug-Flow detention time= 14.1 min calculated for 0.838 af (100% of inflow)
Center-of-Mass det. time= 13.8 min ( 889.6 - 875.8 )

Volume Invert Avail.Storage Storage Description
#1 129.60' 19,568 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

129.60 1 0 0
130.00 140 28 28
132.00 9,600 9,740 9,768
133.00 10,000 9,800 19,568

Device Routing     Invert Outlet Devices
#1 Primary 129.80' 12.0"  Round Culvert   

L= 54.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 129.80' / 126.50'   S= 0.0611 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 132.00' 143.0 deg x 40.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=3.21 cfs @ 13.23 hrs  HW=131.46'   (Free Discharge)
1=Culvert  (Inlet Controls 3.21 cfs @ 4.09 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=129.60'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Pond P1: Culvert
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Inflow Area=4.090 ac
Peak Elev=131.46'

Storage=5,241 cf

4.78 cfs

3.21 cfs

3.21 cfs

0.00 cfs
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Summary for Pond P2: 15" CULVERT

Inflow Area = 3.580 ac, 14.25% Impervious,  Inflow Depth = 2.29"    for  10-YR event
Inflow = 7.06 cfs @ 12.22 hrs,  Volume= 0.684 af
Outflow = 7.14 cfs @ 12.22 hrs,  Volume= 0.684 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.14 cfs @ 12.22 hrs,  Volume= 0.684 af
     Routed to Reach R1.6 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 134.47' @ 12.22 hrs   Surf.Area= 40 sf   Storage= 36 cf

Plug-Flow detention time= 0.1 min calculated for 0.684 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 843.1 - 843.0 )

Volume Invert Avail.Storage Storage Description
#1 131.50' 36 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

131.50 2 0 0
132.00 20 6 6
133.00 40 30 36

Device Routing     Invert Outlet Devices
#1 Primary 131.50' 15.0"  Round Culvert   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 131.50' / 131.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=7.14 cfs @ 12.22 hrs  HW=134.47'   (Free Discharge)
1=Culvert  (Inlet Controls 7.14 cfs @ 5.82 fps)
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Pond P2: 15" CULVERT
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Inflow Area=3.580 ac
Peak Elev=134.47'

Storage=36 cf
15.0"

Round Culvert
n=0.013
L=40.0'

S=0.0125 '/'

7.06 cfs
7.14 cfs
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Summary for Pond P4: Culvert

Inflow Area = 10.340 ac, 14.60% Impervious,  Inflow Depth = 2.42"    for  10-YR event
Inflow = 11.43 cfs @ 12.23 hrs,  Volume= 2.089 af
Outflow = 8.78 cfs @ 12.46 hrs,  Volume= 2.089 af,  Atten= 23%,  Lag= 13.9 min
Primary = 8.78 cfs @ 12.46 hrs,  Volume= 2.089 af
     Routed to Reach WAP A : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach WAP A : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 127.16' @ 12.46 hrs   Surf.Area= 5,667 sf   Storage= 4,072 cf

Plug-Flow detention time= 4.1 min calculated for 2.089 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 874.0 - 870.2 )

Volume Invert Avail.Storage Storage Description
#1 124.50' 32,296 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

124.50 58 0 0
125.00 340 100 100
126.00 1,024 682 782
127.00 4,014 2,519 3,301
128.00 14,376 9,195 12,496
129.00 25,225 19,801 32,296

Device Routing     Invert Outlet Devices
#1 Primary 124.70' 18.0"  Round Culvert   

L= 355.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 124.70' / 118.40'   S= 0.0177 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Secondary 128.00' 143.0 deg x 15.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=8.78 cfs @ 12.46 hrs  HW=127.16'   (Free Discharge)
1=Culvert  (Inlet Controls 8.78 cfs @ 4.97 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=124.50'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Pond P4: Culvert
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Inflow Area=10.340 ac
Peak Elev=127.16'

Storage=4,072 cf

11.43 cfs

8.78 cfs

8.78 cfs

0.00 cfs
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Summary for Pond P5: Culvert

Inflow Area = 0.680 ac, 1.47% Impervious,  Inflow Depth = 2.05"    for  10-YR event
Inflow = 1.68 cfs @ 12.08 hrs,  Volume= 0.116 af
Outflow = 1.68 cfs @ 12.08 hrs,  Volume= 0.116 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.68 cfs @ 12.08 hrs,  Volume= 0.116 af
     Routed to Reach R1.5 : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach R1.5 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 130.75' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 130.00' 15.0"  Round Culvert   

L= 103.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 130.00' / 129.50'   S= 0.0049 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 132.00' 143.0 deg x 30.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=1.68 cfs @ 12.08 hrs  HW=130.75'   (Free Discharge)
1=Culvert  (Barrel Controls 1.68 cfs @ 3.13 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=130.00'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)

Pond P5: Culvert
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Inflow Area=0.680 ac
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Summary for Pond RG1: Rain Garden 1

Inflow Area = 0.680 ac, 13.24% Impervious,  Inflow Depth = 3.19"    for  10-YR event
Inflow = 2.36 cfs @ 12.11 hrs,  Volume= 0.181 af
Outflow = 0.56 cfs @ 12.53 hrs,  Volume= 0.181 af,  Atten= 76%,  Lag= 25.1 min
Primary = 0.21 cfs @ 12.53 hrs,  Volume= 0.166 af
     Routed to Pond P4 : Culvert
Secondary = 0.35 cfs @ 12.53 hrs,  Volume= 0.015 af
     Routed to Reach R1.1 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 130.11' @ 12.53 hrs   Surf.Area= 3,083 sf   Storage= 2,952 cf

Plug-Flow detention time= 115.7 min calculated for 0.181 af (100% of inflow)
Center-of-Mass det. time= 115.7 min ( 921.7 - 806.0 )

Volume Invert Avail.Storage Storage Description
#1 129.00' 5,985 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

129.00 2,250 0 0
130.00 3,010 2,630 2,630
131.00 3,700 3,355 5,985

Device Routing     Invert Outlet Devices
#1 Device 3 129.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 125.00'   
#2 Secondary 130.00' 143.0 deg x 3.0' long Sharp-Crested Vee/Trap Weir   

Cv= 2.47 (C= 3.09)   
#3 Primary 126.50' 4.0"  Round Culvert   

L= 117.5'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 126.50' / 124.70'   S= 0.0153 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.21 cfs @ 12.53 hrs  HW=130.11'   (Free Discharge)
3=Culvert  (Passes 0.21 cfs of 0.25 cfs potential flow)

1=Exfiltration  ( Controls 0.21 cfs)

Secondary OutFlow  Max=0.35 cfs @ 12.53 hrs  HW=130.11'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.35 cfs @ 0.98 fps)
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Pond RG1: Rain Garden 1
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Summary for Pond RG2: Rain Garden 2

Inflow Area = 0.290 ac, 6.90% Impervious,  Inflow Depth = 2.81"    for  10-YR event
Inflow = 0.99 cfs @ 12.07 hrs,  Volume= 0.068 af
Outflow = 0.13 cfs @ 12.65 hrs,  Volume= 0.068 af,  Atten= 87%,  Lag= 34.5 min
Primary = 0.13 cfs @ 12.65 hrs,  Volume= 0.068 af
     Routed to Pond P4 : Culvert
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach R1.2 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 128.59' @ 12.65 hrs   Surf.Area= 1,919 sf   Storage= 1,037 cf

Plug-Flow detention time= 68.6 min calculated for 0.068 af (100% of inflow)
Center-of-Mass det. time= 68.6 min ( 884.5 - 815.9 )

Volume Invert Avail.Storage Storage Description
#1 128.00' 4,308 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

128.00 1,602 0 0
129.00 2,140 1,871 1,871
130.00 2,734 2,437 4,308

Device Routing     Invert Outlet Devices
#1 Device 3 128.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 125.00'   
#2 Secondary 129.00' 143.0 deg x 6.0' long Sharp-Crested Vee/Trap Weir   

Cv= 2.47 (C= 3.09)   
#3 Primary 125.50' 4.0"  Round Culvert   

L= 121.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 125.50' / 124.60'   S= 0.0074 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.13 cfs @ 12.65 hrs  HW=128.59'   (Free Discharge)
3=Culvert  (Passes 0.13 cfs of 0.21 cfs potential flow)

1=Exfiltration  ( Controls 0.13 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=128.00'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Pond RG2: Rain Garden 2
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Summary for Subcatchment 1.1: 

Runoff = 3.16 cfs @ 12.11 hrs,  Volume= 0.245 af,  Depth= 4.33"
     Routed to Pond RG1 : Rain Garden 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (ac) CN Description
0.310 96 Gravel surface, HSG C
0.090 98 Roofs, HSG C
0.280 74 >75% Grass cover, Good, HSG C
0.680 87 Weighted Average
0.590 86.76% Pervious Area
0.090 13.24% Impervious Area

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

6.3 68 0.0290 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

1.5 90 0.0100 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

7.8 158 Total

Subcatchment 1.1: 
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=0.680 ac
Runoff Volume=0.245 af

Runoff Depth=4.33"
Flow Length=158'

Tc=7.8 min
CN=87

3.16 cfs
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Summary for Subcatchment 1.2: 

Runoff = 1.36 cfs @ 12.07 hrs,  Volume= 0.094 af,  Depth= 3.91"
     Routed to Pond RG2 : Rain Garden 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (ac) CN Description
0.020 98 Paved parking, HSG C
0.100 96 Gravel surface, HSG C
0.170 74 >75% Grass cover, Good, HSG C
0.290 83 Weighted Average
0.270 93.10% Pervious Area
0.020 6.90% Impervious Area

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

5.0 Direct Entry, 
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=0.290 ac
Runoff Volume=0.094 af

Runoff Depth=3.91"
Tc=5.0 min

CN=83

1.36 cfs
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Summary for Subcatchment 1.3: 

Runoff = 4.08 cfs @ 12.15 hrs,  Volume= 0.346 af,  Depth= 3.70"
     Routed to Reach WAP A : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (ac) CN Description
0.740 74 >75% Grass cover, Good, HSG C
0.190 96 Gravel surface, HSG C
0.110 98 Paved parking, HSG C
0.060 98 Roofs, HSG C
0.020 70 Woods, Good, HSG C
1.120 81 Weighted Average
0.950 84.82% Pervious Area
0.170 15.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.2 110 0.0180 0.16 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"

Subcatchment 1.3: 
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=1.120 ac
Runoff Volume=0.346 af

Runoff Depth=3.70"
Flow Length=110'

Slope=0.0180 '/'
Tc=11.2 min

CN=81

4.08 cfs
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Summary for Subcatchment 1.4: 

Runoff = 3.24 cfs @ 12.18 hrs,  Volume= 0.289 af,  Depth= 3.40"
     Routed to Pond P4 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (ac) CN Description
0.710 74 >75% Grass cover, Good, HSG C
0.100 71 Meadow, non-grazed, HSG C
0.080 96 Gravel surface, HSG C
0.110 98 Paved parking, HSG C
0.020 98 Roofs, HSG C
1.020 78 Weighted Average
0.890 87.25% Pervious Area
0.130 12.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 136 0.0200 0.18 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
0.4 196 0.0150 8.77 140.38 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=2.00'  Z= 3.0 '/'  Top.W=14.00'
n= 0.022  Earth, clean & straight

13.1 332 Total
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Subcatchment 1.4: 
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=1.020 ac
Runoff Volume=0.289 af

Runoff Depth=3.40"
Flow Length=332'

Tc=13.1 min
CN=78

3.24 cfs
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Summary for Subcatchment 1.5: 

Runoff = 2.49 cfs @ 12.08 hrs,  Volume= 0.171 af,  Depth= 3.02"
     Routed to Pond P5 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (ac) CN Description
0.670 74 >75% Grass cover, Good, HSG C
0.010 98 Roofs, HSG C
0.680 74 Weighted Average
0.670 98.53% Pervious Area
0.010 1.47% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1.5: 
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=0.680 ac
Runoff Volume=0.171 af

Runoff Depth=3.02"
Tc=5.0 min

CN=74

2.49 cfs
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Summary for Subcatchment 1.6: 

Runoff = 10.23 cfs @ 12.22 hrs,  Volume= 0.986 af,  Depth= 3.31"
     Routed to Pond P2 : 15" CULVERT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (ac) CN Description
1.030 70 Woods, Good, HSG C
1.880 74 >75% Grass cover, Good, HSG C
0.510 98 Paved parking, HSG C
0.160 96 Gravel surface, HSG C
3.580 77 Weighted Average
3.070 85.75% Pervious Area
0.510 14.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 150 0.0200 0.18 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
1.9 68 0.0070 0.59 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.4 130 0.0070 5.99 95.90 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=2.00'  Z= 3.0 '/'  Top.W=14.00'
n= 0.022  Earth, clean & straight

16.1 348 Total
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Subcatchment 1.6: 
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=3.580 ac
Runoff Volume=0.986 af

Runoff Depth=3.31"
Flow Length=348'

Tc=16.1 min
CN=77

10.23 cfs
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Summary for Subcatchment 2: 

Runoff = 6.80 cfs @ 12.79 hrs,  Volume= 1.193 af,  Depth= 3.50"
     Routed to Pond P1 : Culvert

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (ac) CN Description
1.190 70 Woods, Good, HSG C
1.070 77 Woods, Good, HSG D
0.660 74 >75% Grass cover, Good, HSG C
0.420 80 >75% Grass cover, Good, HSG D
0.060 98 Roofs, HSG C
0.040 98 Roofs, HSG D
0.570 98 Paved parking, HSG C
0.080 98 Paved parking, HSG D
4.090 79 Weighted Average
3.340 81.66% Pervious Area
0.750 18.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0200 0.05 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.10"
4.7 77 0.0120 0.27 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
0.1 28 0.0100 7.16 114.62 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=2.00'  Z= 3.0 '/'  Top.W=14.00'
n= 0.022  Earth, clean & straight

57.3 255 Total
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Subcatchment 2: 
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=4.090 ac
Runoff Volume=1.193 af

Runoff Depth=3.50"
Flow Length=255'

Tc=57.3 min
CN=79

6.80 cfs
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Summary for Reach R1: 

Inflow Area = 7.670 ac, 16.43% Impervious,  Inflow Depth = 3.41"    for  25-YR event
Inflow = 11.79 cfs @ 12.24 hrs,  Volume= 2.179 af
Outflow = 11.78 cfs @ 12.24 hrs,  Volume= 2.179 af,  Atten= 0%,  Lag= 0.4 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.75 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.56 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 157 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.48' , Surface Width= 9.80'
Bank-Full Depth= 2.00'  Flow Area= 26.7 sf,  Capacity= 255.81 cfs

20.00'  x  2.00'  deep Parabolic Channel,  n= 0.035  Earth, dense weeds
Length= 50.0'   Slope= 0.0360 '/'
Inlet Invert= 126.50',  Outlet Invert= 124.70'

‡

Reach R1: 
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Inflow Area=7.670 ac
Avg. Flow Depth=0.48'

Max Vel=3.75 fps
n=0.035
L=50.0'

S=0.0360 '/'
Capacity=255.81 cfs

11.79 cfs

11.78 cfs
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Summary for Reach R1.1: 

Inflow = 1.21 cfs @ 12.32 hrs,  Volume= 0.053 af
Outflow = 1.21 cfs @ 12.33 hrs,  Volume= 0.053 af,  Atten= 0%,  Lag= 0.7 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.54 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.81 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 30 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.14' , Surface Width= 2.85'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 248.95 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 87.0'   Slope= 0.0609 '/'
Inlet Invert= 130.00',  Outlet Invert= 124.70'

Reach R1.1: 
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Avg. Flow Depth=0.14'
Max Vel=3.54 fps

n=0.025
L=87.0'

S=0.0609 '/'
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Summary for Reach R1.2: 

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 198.62 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 98.0'   Slope= 0.0388 '/'
Inlet Invert= 128.50',  Outlet Invert= 124.70'

Reach R1.2: 
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Summary for Reach R1.5: 

Inflow Area = 0.680 ac, 1.47% Impervious,  Inflow Depth = 3.02"    for  25-YR event
Inflow = 2.49 cfs @ 12.08 hrs,  Volume= 0.171 af
Outflow = 2.48 cfs @ 12.10 hrs,  Volume= 0.171 af,  Atten= 1%,  Lag= 1.2 min
     Routed to Pond P4 : Culvert

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.58 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 1.13 fps,  Avg. Travel Time= 2.2 min

Peak Storage= 102 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.25' , Surface Width= 3.51'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 182.26 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 147.0'   Slope= 0.0327 '/'
Inlet Invert= 129.50',  Outlet Invert= 124.70'

Reach R1.5: 
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Summary for Reach R1.6: 

Inflow Area = 3.580 ac, 14.25% Impervious,  Inflow Depth = 3.31"    for  25-YR event
Inflow = 10.24 cfs @ 12.22 hrs,  Volume= 0.986 af
Outflow = 10.21 cfs @ 12.23 hrs,  Volume= 0.986 af,  Atten= 0%,  Lag= 0.6 min
     Routed to Reach R1 : 

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.76 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.41 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 207 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.45' , Surface Width= 4.70'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 249.66 cfs

2.00'  x  2.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 137.0'   Slope= 0.0474 '/'
Inlet Invert= 133.00',  Outlet Invert= 126.50'

Reach R1.6: 
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Summary for Reach WAP A: 

Inflow Area = 11.460 ac, 14.66% Impervious,  Inflow Depth = 3.48"    for  25-YR event
Inflow = 12.86 cfs @ 12.20 hrs,  Volume= 3.324 af
Outflow = 12.86 cfs @ 12.20 hrs,  Volume= 3.324 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach WAP A: 
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Summary for Pond P1: Culvert

Inflow Area = 4.090 ac, 18.34% Impervious,  Inflow Depth = 3.50"    for  25-YR event
Inflow = 6.80 cfs @ 12.79 hrs,  Volume= 1.193 af
Outflow = 3.88 cfs @ 13.33 hrs,  Volume= 1.193 af,  Atten= 43%,  Lag= 32.5 min
Primary = 3.88 cfs @ 13.33 hrs,  Volume= 1.193 af
     Routed to Reach R1 : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach R1 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 131.99' @ 13.33 hrs   Surf.Area= 9,562 sf   Storage= 9,692 cf

Plug-Flow detention time= 20.9 min calculated for 1.193 af (100% of inflow)
Center-of-Mass det. time= 20.8 min ( 886.5 - 865.7 )

Volume Invert Avail.Storage Storage Description
#1 129.60' 19,568 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

129.60 1 0 0
130.00 140 28 28
132.00 9,600 9,740 9,768
133.00 10,000 9,800 19,568

Device Routing     Invert Outlet Devices
#1 Primary 129.80' 12.0"  Round Culvert   

L= 54.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 129.80' / 126.50'   S= 0.0611 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 132.00' 143.0 deg x 40.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=3.88 cfs @ 13.33 hrs  HW=131.99'   (Free Discharge)
1=Culvert  (Inlet Controls 3.88 cfs @ 4.94 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=129.60'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Pond P1: Culvert
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Summary for Pond P2: 15" CULVERT

Inflow Area = 3.580 ac, 14.25% Impervious,  Inflow Depth = 3.31"    for  25-YR event
Inflow = 10.23 cfs @ 12.22 hrs,  Volume= 0.986 af
Outflow = 10.24 cfs @ 12.22 hrs,  Volume= 0.986 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.24 cfs @ 12.22 hrs,  Volume= 0.986 af
     Routed to Reach R1.6 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 136.94' @ 12.22 hrs   Surf.Area= 40 sf   Storage= 36 cf

Plug-Flow detention time= 0.1 min calculated for 0.986 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 832.5 - 832.4 )

Volume Invert Avail.Storage Storage Description
#1 131.50' 36 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

131.50 2 0 0
132.00 20 6 6
133.00 40 30 36

Device Routing     Invert Outlet Devices
#1 Primary 131.50' 15.0"  Round Culvert   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 131.50' / 131.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=10.24 cfs @ 12.22 hrs  HW=136.94'   (Free Discharge)
1=Culvert  (Inlet Controls 10.24 cfs @ 8.34 fps)
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Summary for Pond P4: Culvert

Inflow Area = 10.340 ac, 14.60% Impervious,  Inflow Depth = 3.46"    for  25-YR event
Inflow = 17.29 cfs @ 12.24 hrs,  Volume= 2.979 af
Outflow = 10.39 cfs @ 12.56 hrs,  Volume= 2.979 af,  Atten= 40%,  Lag= 19.5 min
Primary = 10.39 cfs @ 12.56 hrs,  Volume= 2.979 af
     Routed to Reach WAP A : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach WAP A : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 127.84' @ 12.56 hrs   Surf.Area= 12,751 sf   Storage= 10,368 cf

Plug-Flow detention time= 6.5 min calculated for 2.979 af (100% of inflow)
Center-of-Mass det. time= 6.2 min ( 868.4 - 862.2 )

Volume Invert Avail.Storage Storage Description
#1 124.50' 32,296 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

124.50 58 0 0
125.00 340 100 100
126.00 1,024 682 782
127.00 4,014 2,519 3,301
128.00 14,376 9,195 12,496
129.00 25,225 19,801 32,296

Device Routing     Invert Outlet Devices
#1 Primary 124.70' 18.0"  Round Culvert   

L= 355.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 124.70' / 118.40'   S= 0.0177 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Secondary 128.00' 143.0 deg x 15.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=10.39 cfs @ 12.56 hrs  HW=127.84'   (Free Discharge)
1=Culvert  (Inlet Controls 10.39 cfs @ 5.88 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=124.50'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Summary for Pond P5: Culvert

Inflow Area = 0.680 ac, 1.47% Impervious,  Inflow Depth = 3.02"    for  25-YR event
Inflow = 2.49 cfs @ 12.08 hrs,  Volume= 0.171 af
Outflow = 2.49 cfs @ 12.08 hrs,  Volume= 0.171 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.49 cfs @ 12.08 hrs,  Volume= 0.171 af
     Routed to Reach R1.5 : 
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach R1.5 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 130.96' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 130.00' 15.0"  Round Culvert   

L= 103.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 130.00' / 129.50'   S= 0.0049 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 132.00' 143.0 deg x 30.0' long Sharp-Crested Vee/Trap Weir   
Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=2.49 cfs @ 12.08 hrs  HW=130.95'   (Free Discharge)
1=Culvert  (Barrel Controls 2.49 cfs @ 3.42 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=130.00'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Summary for Pond RG1: Rain Garden 1

Inflow Area = 0.680 ac, 13.24% Impervious,  Inflow Depth = 4.33"    for  25-YR event
Inflow = 3.16 cfs @ 12.11 hrs,  Volume= 0.245 af
Outflow = 1.43 cfs @ 12.32 hrs,  Volume= 0.245 af,  Atten= 55%,  Lag= 12.6 min
Primary = 0.22 cfs @ 12.32 hrs,  Volume= 0.192 af
     Routed to Pond P4 : Culvert
Secondary = 1.21 cfs @ 12.32 hrs,  Volume= 0.053 af
     Routed to Reach R1.1 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 130.23' @ 12.32 hrs   Surf.Area= 3,169 sf   Storage= 3,341 cf

Plug-Flow detention time= 102.6 min calculated for 0.245 af (100% of inflow)
Center-of-Mass det. time= 102.6 min ( 900.1 - 797.5 )

Volume Invert Avail.Storage Storage Description
#1 129.00' 5,985 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

129.00 2,250 0 0
130.00 3,010 2,630 2,630
131.00 3,700 3,355 5,985

Device Routing     Invert Outlet Devices
#1 Device 3 129.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 125.00'   
#2 Secondary 130.00' 143.0 deg x 3.0' long Sharp-Crested Vee/Trap Weir   

Cv= 2.47 (C= 3.09)   
#3 Primary 126.50' 4.0"  Round Culvert   

L= 117.5'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 126.50' / 124.70'   S= 0.0153 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.22 cfs @ 12.32 hrs  HW=130.23'   (Free Discharge)
3=Culvert  (Passes 0.22 cfs of 0.25 cfs potential flow)

1=Exfiltration  ( Controls 0.22 cfs)

Secondary OutFlow  Max=1.21 cfs @ 12.32 hrs  HW=130.23'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 1.21 cfs @ 1.43 fps)
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Summary for Pond RG2: Rain Garden 2

Inflow Area = 0.290 ac, 6.90% Impervious,  Inflow Depth = 3.91"    for  25-YR event
Inflow = 1.36 cfs @ 12.07 hrs,  Volume= 0.094 af
Outflow = 0.14 cfs @ 12.82 hrs,  Volume= 0.094 af,  Atten= 89%,  Lag= 44.8 min
Primary = 0.14 cfs @ 12.82 hrs,  Volume= 0.094 af
     Routed to Pond P4 : Culvert
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach R1.2 : 

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 128.86' @ 12.82 hrs   Surf.Area= 2,063 sf   Storage= 1,570 cf

Plug-Flow detention time= 98.0 min calculated for 0.094 af (100% of inflow)
Center-of-Mass det. time= 98.0 min ( 904.7 - 806.6 )

Volume Invert Avail.Storage Storage Description
#1 128.00' 4,308 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

128.00 1,602 0 0
129.00 2,140 1,871 1,871
130.00 2,734 2,437 4,308

Device Routing     Invert Outlet Devices
#1 Device 3 128.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 125.00'   
#2 Secondary 129.00' 143.0 deg x 6.0' long Sharp-Crested Vee/Trap Weir   

Cv= 2.47 (C= 3.09)   
#3 Primary 125.50' 4.0"  Round Culvert   

L= 121.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 125.50' / 124.60'   S= 0.0074 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.14 cfs @ 12.82 hrs  HW=128.86'   (Free Discharge)
3=Culvert  (Passes 0.14 cfs of 0.22 cfs potential flow)

1=Exfiltration  ( Controls 0.14 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=128.00'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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