
Virtual Meeting Information 

As the Village of Glencoe and its partner agencies continue to follow social distancing requirements and 

Governor Pritzker’s Restore Illinois Plan, the July 15 special Plan Commission meeting will be held virtually via 

telephone and video conference (individuals may participate either by telephone or by video conference). 

Individuals may call the following to participate in the meeting: 

By Telephone:  By Zoom Video Conference: 
Phone Number: (312) 626-679 Zoom video conference link: Click here 
Webinar ID: 987 1536 3938 

Video conference participants using a computer will be prompted to install the Zoom client; participants using 
smart phones or tablets must download the Zoom app from their app store. 

Public Comment Submittal Options 

Option 1: Submit Comments by E-Mail Prior to Meeting 

Public comments can be submitted in advance of the meeting by e-mail to 

glencoemeeting@villageofglencoe.org. Public comments received by 5 p.m. or one hour before the start of the 

Plan Commission meeting will be read during the Plan Commission meeting under Public Comment. Any 

comments received during the meeting may be read at the end of the meeting. 

All e-mails received will be acknowledged. Public comment is limited to 400 words or less. E-mailed public 

comments should contain the following: 

• The Subject Line of the e-mail should include the following text: “July 15th Plan Commission Meeting 
Public Comment”

• Name of person submitting comment (address can be provided, but is not required)

• Organization or agency person is submitting comments on behalf of, if applicable

• Topic or agenda item number of interest, or indicate if the public comment is on a matter not listed on 
the Plan Commission meeting agenda 

Option 2: Submit Comments by Phone Prior to Meeting 

Individuals without access to e-mail may submit their comments through a voice message by calling (847) 461-

1100. Verbal public comments will be read aloud during the meeting and will be limited to three minutes.  

https://zoom.us/j/98715363938
mailto:glencoemeeting@villageofglencoe.org


MINUTES 
VILLAGE OF GLENCOE 

PLAN COMMISSION 
 

Virtual Meeting – Video Conference 
Wednesday, June 24, 2020 – 7:00 p.m. 

 
 

1. CALL TO ORDER  
The June 24, 2020 meeting of the Plan Commission of the Village of Glencoe, Cook County was called to 
order virtually at 7:03 p.m.  
 
2. ROLL CALL  
 
The following were in attendance:  
Bruce Huvard, Chairman, Public-at-Large Representative  
Barbara Miller, Vice-Chairman, Village Board Representative  
Georgia Mihalopoulos, Public-at-Large Representative  
Dev Mukherjee, School District 35 Representative 
Dudley Onderdonk, Glencoe Park District Representative 
John Satter, Zoning Board of Appeals Representative  
Laura Solon, Glencoe Public Library Representative 
James Thompson, Public-at-Large Representative 
Greg Turner, Public-at-Large Representative 
Peter Van Vechten, Historic Preservation Commission Representative 
 
The following were also in attendance: 
Taylor Baxter, Development Services Manager 
David Mau, Public Works Director  
Lee Brown, Village Planner  
Stew Weiss, Village Attorney 
 
3. CONSIDER THE MARCH 4, 2020 PLAN COMMISSION MEETING MINUTES  
The minutes from the March 4, 2020 Plan Commission meeting were moved for approval by 
Commissioner Turner and seconded by Commissioner Satter and approved as drafted.  
 
4. PUBLIC COMMENT TIME  
There were no comments from the public. 
 
5. CONSIDERATION OF EXTERIOR APPEARANCE REVIEW FOR PROPOSED WALL SIGN AT  700 VERNON 
AVENUE 
Development Services Manager Taylor Baxter provided a brief overview of the existing acrylic wall sign 
installed without a permit on the south wall of the building that houses the Hometown Coffee and Juice 
business located at 700 Vernon Avenue. He clarified the roles of the Zoning Board of Appeals and the 



 

Plan Commission in reviewing and approving wall signs in the downtown business district. The ZBA is 
responsible for granting variations on the size, ROW encroachment and elevation of the bottom of the 
wall sign. The PC is responsible for determining whether the sign is appropriate for this location based 
on the criteria found in the Design Guidelines. It was also noted that if the Plan Commission denied 
approval of the sign under its authority then the sign application would not go to the Zoning Board. 
 
Lou Rubin, the owner and operator of Hometown Coffee and Juice provided the background on the 
evolution of the wall sign and its vision and purpose. He hired an artist who designed the image with a 3-
dimensional effect to allow the public the ability to interact with the sign in the public right-of-way. 
 
The Chair then asked each Commissioner to weigh in on the wall sign and the comments were largely 
supportive of the sign as well as the creativity of other past efforts of Hometown, specifically the 
temporary igloo structures erected on the sidewalk last fall and winter. It was also noted that while this 
type of sign is not fully contemplated in the present sign code, it is something that is generally of 
interest and supported by the community, so a future discussion on the sign code is warranted. 
 
Following the discussion, Commissioner Mukherjee moved for and Commissioner Thompson seconded 
approval of the wall sign erected outside Hometown Coffee and Juice provided that the sign is 
maintained as a temporary installation not to exceed six months or such shorter period as the Village 
Board may direct. 

The motion was approved by the following vote:  
 

RESULT: ACCEPTED 
AYES: Huvard, Miller, Mihalopoulos, Mukherjee, Onderdonk, Satter, Solon, 

Thompson, Turner, Van Vechten (10) 
NAYS: None (0) 
ABSTAIN:  None (0)  
ABSENT: None (0) 

 
6. STANDING COMMITTEE REPORTS/ANNOUNCEMENTS 
Updates were provided on behalf of the Sustainability Task Force, curbside service and reopening plans 
for the Glencoe Public Library, School District 35’s work on plans for the new school year and the 
Historic Preservation Commission’s report on the plans for Booth Cottage relocation in July. 
  
8. SCHEDULE NEXT MEETINGS OF THE PLAN COMMISSION  
The next Plan Commission meeting was noted to be a special meeting on July 15, 2020 for the 
consideration of the Final Plat of Subdivision for the 1801 Green Bay Rd property. 
 
9. ADJOURNMENT  
Following a motion by Vice-Chairman Miller and a second by Commissioner Mukherjee the meeting was 
adjourned at 8:46 p.m. 
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DATE:     June 26, 2020 

TO:     Bruce Huvard, Chair; Plan Commission Members 

FROM:      David C. Mau, P.E., Public Works Director 
Lee M. Brown, FAICP, Village Planner 
Taylor Baxter, AICP, Development Services Manager 
James Tigue, P.E., CFM, Civil Engineer 

SUBJECT: 1801 Green Bay Road Subdivision 

I. Summary and Background

The Petitioner, Glencoe Developers LLC, is proposing to develop the 12.2-acre parcel located at 1801 Green Bay 
Road into a 29-lot, detached single-family residential subdivision (“Development”). The Plan Commission 
reviewed the Preliminary Plat of subdivision for the proposed Development over three public meetings in the 
summer and fall of 2019. After extensive review and public comment, the Plan Commission passed a 
recommendation of approval of the Preliminary Plat with conditions on September 25, 2019. On October 17, 
2019, the Village Board approved the Preliminary Plat by a resolution that included 20 conditions to be 
addressed by the Final Plat of subdivision. The Petitioner has since worked to revise the plans for the 
Development to meet these conditions. Staff analysis of these conditions and the Petitioner’s fulfillment of them 
follows in Section III of this report. 

After multiple rounds of submittals and revisions in response to staff review comments over the course of 
several months, in early June 2020, the Petitioner submitted updated and revised plans sufficient to support a 
Final Plat review by the Plan Commission. The revised plans do not change the proposed number of lots, site 
layout, or access and traffic management components of the Development. All proposed changes were made in 
response to the Village’s Board’s conditions of approval of the Preliminary Plat. The most substantial changes 
relate to the Development’s proposed stormwater management system.  

Following review and public comment, the Plan Commission is required to make a recommendation of approval 
or denial of the Final Plat, along with any recommended conditions of approval, to the Village Board which will 
make a final decision on the sufficiency of the plat along with other development approvals. Staff is of the 
opinion that this final plat has successfully met all the conditions required by the Village Board in its approval of 
the Preliminary Plat. 
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II. Role of Plan Commission in Final Plat review 
 
The Plan Commission’s role in Final Plat review is to provide a recommendation of approval or denial of the 
Development, along with any recommended conditions of approval, to the Village Board. This recommendation 
is to be made in accordance with the criteria for approval of a plat of subdivision set forth in the Village’s 
subdivision code and the Preliminary Plat conditions approved by the Village Board. 
 
Staff has determined that all changes to the Final Plat were made in response to Village Board comments and 
Preliminary Plat conditions of approval. There have been no changes to the, number, size, or arrangement of 
lots or rights-of-way. Therefore, the Plan Commission’s review of the Final Plat should take into account the 
previous determination by the Village Board that if the Preliminary Plat conditions of approval are met, the 
number and location of lots are appropriate as proposed. The Final Plat review is not intended to be a full-scale 
re-review of the Development, but should rather focus on conformance with the Preliminary Plat and 
compliance with the Village Board’s conditions. As with its Preliminary Plat review, the Plan Commission is 
tasked with fact-finding and decision-making based on the Final Plat and supporting documentation provided by 
the Petitioner, along with the testimony it hears and according to the criteria for review. 
 
III. Analysis 
 
A. Traffic and road alignment, site landscaping, tree preservation, neighborhood connectivity, open space, 
construction impact 
 
There have been no alterations of the lot lines of the proposed 29 subdivided lots or proposed rights of way. The 
proposed road alignment, intersection improvements, deceleration and turning lanes, traffic control signage, 
markings and devices, and pedestrian access ways and neighborhood connectivity are consistent with the 
approved Preliminary Plat as modified by the conditions adopted by the Village Board. Site landscaping is 
generally consistent with the Preliminary Plat, with modifications that reflect the changes to the stormwater 
management changes and refinements requested by Village Staff. The tree preservation plan and open space 
details are consistent with the Preliminary Plat with additional refinements made to management of the site 
during and post construction, as requested by Village staff. As described below, the stormwater impact of the 
development on the Village’s existing storm sewer system and surrounding private properties is anticipated to 
be significantly mitigated due to the Development’s compliance with the MWRD’s requirement that projects 
subject to the Watershed Management Ordinance (WMO) use the updated rainfall data from the Illinois State 
Water Survey Bulletin 75 and the Petitioner’s subsequent modifications to the stormwater management system. 
 
B. Stormwater management 
 
The Petitioner has revised the stormwater detention system design to accommodate the updated rainfall data 
projections set forth in the updated ISWS Precipitation Frequency Study, referred to as “Bulletin 75”. In order to 
provide the enlarged storm water detention capacity required by from the updated rainfall data included in 
Bulletin 75, the stormwater detention system was redesigned as with (a) an underground storm water storage 
system with a discharge to the Terrace Court Basin storm sewer system to the southeast and (b) a combined 
above-ground and underground storm water detention system with a discharge to Cook County Forest Preserve 
District (CCFPD) Turnbull Woods property to the northeast. 
   
The underground storm water storage system consists of prefabricated chambers enveloped in stone backfill, to 
provide storage both within the chamber and the surrounding stone voids. The underground system will be 
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installed along the east side of Lots 16-24, between Lots 6 and 7, and beneath two permeable paver sections of 
the proposed Forest Edge roadway. This system will discharge out to the Terrace Court Basin storm sewer 
underground through a restricted outlet. The discharge rate from the restrictor will be a lower rate than the 
current overland flow from the property into the basin.  
 
The above-ground storm water detention system consists of conveyance pipes around the bulb of the street and 
a dry pond (depressional area) in the rear of Lots 23 and 24. This above-ground system will discharge out to 
Turnbull Woods through a restricted outlet. 
 
The underground and above-ground storm water storage systems will be interconnected via a manhole with a 
small diameter (1.5”), a low-flow restrictor pipe, and an internal weir to equalize flow during heavy rain events.  
The internal weir for equalizing flow allows for overland flows to discharge to Turnbull Woods.  During rain 
events in excess of the 100-year storm, overflow will begin to discharge out of the surface discharge to Turnbull 
Woods.  Should additional discharge be necessary, the above ground storm water system will overflow through 
a concrete weir along the north side of the dry pond onto the Turnbull Woods property. Should even more 
additional overflow capacity be necessary, internal overflows may discharge into the 12” storm sewer 
connection to the Terrace Court Basin storm sewer. No overland flow drainage will be directed towards the 
Terrace Court Basin properties or other adjacent residential properties.  Berms are proposed along the east side 
of the Subdivision to provide additional protection from overland discharges to the adjacent residential 
properties. 
 
C. Preliminary Plat conditions of approval from Village Board 
 
On October 17, 2019, the Village Board approved the Preliminary Plat for the proposed subdivision of 1801 
Green Bay Road. The Board’s approving resolution included 20 conditions for the Petitioner to address prior to 
its submission of a Final Plat to the Village President and Board of Trustees. Since October, the Petitioner has 
worked to revise the Development plans to address these conditions. The following section analyzes the 
Petitioner’s responses to the conditions.  
 
Storm Water Management and Detention 
 
1.  The Final Plat and Final Engineering Plan for the Development must address how the proposed storm water 
detention system will accommodate extraordinary rainfall events. The system design must incorporate (a) a 
gravity fed equalizer pipe that will ensure than any rainfall exceeding the capacity of the southern detention 
basin proposed to be located on Outlot E (“Southern Detention Basin”) be transferred to the northern detention 
basin proposed to be located on Outlot D (“Northern Detention Basin”) and released gradually via overland flow; 
and/or (b) storm water detention basins of sufficient capacity to accommodate the rainfall projections set forth 
in the updated Bulletin 70 “Frequency Distributions of Heavy Precipitation in Illinois” published by the Illinois 
State Water Survey dated March 2019 and with the volume required by the most recent version of the 
Metropolitan Water Reclamation District’s Watershed Maintenance Ordinance (WMO) in effect at the time all 
necessary permits for the storm water detention system are issued by the appropriate permitting authority, 
whichever is deemed to provide the Village, its storm water infrastructure, and the residents of the surrounding 
parcels with the greatest protection from unreasonable storm water overlap drainage.  The determination of the 
solution providing the greatest amount of protection shall be made on the advice of the Village Engineer.   
 

The Petitioner has proposed a revised storm water detention system design which includes an underground 
storm water detention system with a discharge to the Terrace Court Basin storm sewer system to the 
southeast and both above ground and underground storm water detention systems with a discharge to the 
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CCFPD Turnbull Woods property to the northeast. These systems are connected via a manhole with a small 
diameter (1.5”) pipe connection and an internal weir for equalizing flow during heavy rain events.  The 
internal weir for equalizing flow allows for overland flows to discharge to Turnbull Woods. 
 
Additionally, the Petitioner has revised the storm water detention system design to accommodate the rainfall 
data projections included in Bulletin 75. 
 
Note: The Petitioner’s storm water management plan including all the detailed calculations and engineering 
modeling data has been carefully reviewed by the Village’s staff engineers along with the Village’s storm 
water consultant, Engineering Resource Associates. 

 
2.  The Petitioner must, prior to the approval of the Final Plat for the Development, obtain an easement to permit 
connection of the Southern Detention Basin to the Terrace Court Basin storm sewer, in a location and manner 
acceptable to the Village Engineer and in a form acceptable to the Village Attorney.  
 

The Petitioner has purchased the property at 1188 Carol Lane and has commenced the process to reserve and 
dedicate an easement along the south property line of the property to allow for the installation and 
maintenance of an underground drainage line that will connect the storm water detention system for the 
southern portion of the Development to the Terrace Court Basin storm sewer system. 

 
3.  The Petitioner shall make all commercial reasonable efforts to include best management practices for creating 
better water infiltration at areas (other than the detention basins) throughout the site. Such practices should be 
considered and incorporated when beneficial. 
 

The Petitioner has proposed the installation of pervious pavers installed in two locations of the roadway and a 
bioswale in the rear yards of Lots 20-23. In addition, all stormwater detention chambers will be surrounded 
by compacted stone containing air voids that will serve to retain stormwater.  

 
Maintenance of Subdivision Improvements; Declaration  
 

1. The obligation of the homeowners’ association (“HOA”) to repair, maintain in good working condition, or 
replace the Storm Water Detention Improvements (as defined below), pedestrian access paths, landscaping, 
fencing and other commonly owned subdivision improvements (collectively, the “Common Improvements”) shall 
be memorialized in a Declaration of Covenants for the Development (“Declaration”), which Declaration shall be 
executed and recorded against the entirety of the Subject Property by the Petitioner simultaneously with the Final 
Plat.  

 
This requirement will be integrated into the Subdivision and Development Agreement, which will be recorded 
against the parcel. The Village Attorney is also reviewing a preliminary version of the Declaration to ensure 
that this concept is included.  

 
2.  The Declaration shall be in a form and substance acceptable to the Village Attorney and shall clearly establish 
the right of the Village to either (a) take legal action to compel the HOA to repair, maintain, or replace the 
Common Improvements, or (b) to enter upon the Subject Property, or any lot thereupon whether privately or 
commonly owned by the HOA, to undertake such work as may be necessary to repair, maintain, or replace the 
Common Improvements.  
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This requirement will be integrated into the Subdivision and Development Agreement, which will be recorded 
against the parcel.  The Village Attorney is also reviewing a preliminary version of the Declaration to ensure 
that this concept is included. 

 
 
3.  The approvals of the Final Plat and Declaration for the Development shall explicitly provide for the creation of 
a special service area to be created if deemed necessary by the Village to ensure that sufficient funds are 
available to pay for the repair, maintenance, or replacement of the Common Improvements as may be needed 
from time to time in the absence of the HOA assessing sufficient funds for this purpose.  
 

This requirement will be integrated into the Subdivision and Development Agreement, which will be recorded 
against the parcel.  The Developer will be required to agree not to object to the establishment of this “Backup 
SSA”.  Staff and the Village Attorney are working together to determine how much of a reserve should be 
levied to ensure that there are sufficient funds to maintain essential improvements in the event that the 
Developer or the HOA fails to do so.  
 

4. The Declaration shall include a detailed Operation and Maintenance Plan for the storm water detention basins 
and all appurtenant mains, pipes, pumps and other facilities (collectively, the “Storm Water Detention 
Improvements”) that shall include a schedule for regular cleaning and landscaping as well as mosquito control 
measures that will be followed.  
 

This requirement will be integrated into the Subdivision and Development Agreement, which will be recorded 
against the parcel.  The Village Attorney is also reviewing a preliminary version of the Declaration to ensure 
that these plans are incorporated into the Declaration.  

 
5. Outlot A shall be reserved and dedicated in the Declaration as open space for passive enjoyment of the 
residents of the Development and the general public. This reservation and dedication shall not preclude the 
improvement of Outlot A with such accommodations and improvements as picnic seating, benches, shelters, or 
gazebos, so long as such improvements are open and available to the general public. Outlot A shall remain 
owned and maintained by the HOA. 
 

This requirement will be integrated into the Subdivision and Development Agreement, which will be recorded 
against the parcel.  The Village Attorney is also reviewing a preliminary version of the Declaration to ensure 
that this concept is included. 

 
6. Outlot B shall also be subject to an easement for public access and enjoyment.  
 

This requirement will be integrated into the Subdivision and Development Agreement, which will be recorded 
against the parcel.  The Village Attorney is also reviewing a preliminary version of the Declaration to ensure 
that this concept is included. 

 
Public Rights of Way, Roads, and Sidewalks 
 
1.  The Final Plat shall include a permanent irrevocable emergency access easement from the Northwood Drive 
cul-de-sac to Estates Road through the side yards of either or both Lots 28 and 29 sufficient accommodate the 
passage of a ten-foot-wide emergency vehicle between the two public rights-of-way.  
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This has been included on the Final Plat.  
 
2.  The Final Plat shall also include a permanent irrevocable pedestrian easement allowing members of the 
general public to access the Development from the Northwood Drive cul-de-sac.  The final configuration and 
route of such easement shall be approved by the Village Engineer.  The pedestrian easement shall be paved, ADA 
accessible, and considered a Common Improvement to be maintained, repaired, and replaced by the HOA.  
 

Consistent with the condition, above, the Petitioner has proposed a 5-foot wide concrete sidewalk with 2.5 
feet of Grasspave along both sides, creating a ten-foot-wide corridor within the emergency and pedestrian 
access easement. 

 
3.  No sidewalks shall be required to be installed on Outlot A, C, D or E, but a sidewalk shall be installed along the 
frontage of all Lots with street frontage on Estates Road within the dedicated public utility easements.  
 

Consistent with the condition, above, the Petitioner has proposed a 5-foot wide sidewalk along the frontage 
of all Lots with street frontage on Forest Edge Drive. 

 
4. The existing masonry entry piers and walls located on the proposed Lot 1 (“Historic Gateway Features”), shall 
be preserved and incorporated into the design and landscaping of the Development. The maintenance of the 
Historic Gateway Features will be the responsibility of the HOA; provided, however, that the Petitioner shall grant 
to the Village a preservation easement, or such other legal right deemed sufficient, in the opinion of the Village 
Attorney, to allow the Village to prevent the destruction, removal, or damage to the Historic Gateway Features 
and to enforce the HOA’s responsibility to maintain the Historic Gateway Features.  
 

Consistent with the condition, above, the existing masonry entry will be maintained in its current location. 
This condition will be incorporated into the Subdivision and Development Agreement.  

 
5.  That any entrance signage at the Estates Road entry to the Development must conform to the Village’s sign 
ordinance. 
 

The Petitioner is no longer proposing any entrance signage. 
 
6.  That all improvements, realignments, re-striping, and other traffic control improvements necessary to align 
Westley Road and Estates Road, and to reconfigure the lanes, turn lanes, traffic advisory signs, and other traffic 
control devices recommended in the revised traffic impact study from KLOA, last revised August 16, 2019, be the 
sole responsibility of the Petitioner to fund and, unless required otherwise by the Village, construct in accordance 
with all applicable road construction standards.  
 
     All traffic control improvements on Green Bay Road, Westley Road and Forest Edge Drive included in the   
     engineering plans prepared by IG Consulting for the Subdivision improvements will be constructed and  
     installed by the Petitioner. 
 
Tree Protection and Landscaping 
 
1.  The Petitioner will be required to enter into a subdivision and development agreement (“Development 
Agreement”) requiring the implementation of the tree protection plans (as presented in the application and as 
otherwise required by the Village Code) for both the Common Improvements and private lot development, 
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subject to review and approval by the Village Attorney. 
 

The Petitioner has submitted a tree preservation plan and draft agreement language that is consistent with 
the tree protection plan as presented as part of the Preliminary Plat of subdivision. In addition to identifying 
the specific trees that will be lost to the construction of roads, utilities, and other site improvements, the plan 
identifies in detail the areas that will be enclosed by tree protection fencing during the construction period, 
and trees that will receive specific root and crown reduction pruning, auguring or air spading or other 
preventative measures. 

 
2.  The Development Agreement will memorialize and quantify, the Petitioner’s commitment planting substitute 
trees on the property “where feasible”, with specific exceptions or limits to the determination of “where feasible” 
to be adopted prior to approval of the Final Plat. 
 

The Village’s practice as outlined in the Tree Preservation ordinance is to require a deposit of funds by the 
developer, in advance of issuance of permits, to compensate for the loss of any existing tree exceeding eight 
caliper inches in diameter (other than prohibited species and trees of very poor condition). Replacement trees 
offset the loss of existing caliper inches. The loss of trees due to the construction of public improvements, lot 
grading, and other site improvement necessary for the preparation of developable lots is the responsibility of 
the developer. The submitted plans estimate the loss of 82 trees requiring a deposit for compensation of 
approximately 1,570 caliper inches.  
 
Consistent with the condition, above, the Petitioner has submitted tree replacement plans which indicate the 
anticipated planting of 189 new trees on the site, totaling approximately 1,100 caliper inches. The proposed 
siting of trees, “where feasible” have focused along the back lot line of proposed lots, particularly along the 
eastern edge of the property as a buffer to existing neighborhoods, as street trees along the proposed Forest 
Edge street pavement, and as infill within the cluster of trees in Outlot A. Areas that have been specifically 
precluded from planting replacement trees include those areas with underground stormwater detention 
structures. 
 
Trees within the individual subdivided lots will also be lost but are not part of the calculation of tree 
preservation deposit at the time of Final Plat approval. Some lots will be unaffected, but most lots have 
existing trees that are unlikely to be avoided as part of the siting of new homes. Each home builder/new 
owner will be required to meet the requirements of the tree preservation ordinance and thus, at the time of 
the request for a building permit, will be required to make a deposit based on the calculation of lost caliper 
inches resulting from construction of the house they plan to build.  The Petitioner cannot know at this time 
how a home will be sited and which trees will be lost on each lot. The Village has had success in minimizing 
tree loss when it has been able to discuss the tree preservation ordinance requirements with a prospective 
home builder in advance of the submission of a building permit request. As such, the Village Staff seeks to 
include language within the Subdivision and Development Agreement that will require a preapplication 
conference with each home builder to encourage the preservation of the greatest number of trees on each 
lot. 

 
3.  The Development Agreement will incorporate a tree replacement plan to be approved by the Village arborist 
to assure that competitive canopies or root disturbances are not likely to result in future tree losses. 
 

Consistent with the condition, above, the submitted tree replacement plan includes siting of trees where pre-
existing trees have died or will have been removed due to their decayed condition.  These replacement trees 
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may require sensitivity in addressing the root structure of existing healthy remaining trees, and the 
development agreement will include language on the use of best management practices. 

 
4.  The Development Agreement will require that the removal of existing trees or plants, including invasive 
species like Buckthorn or other “Removable Trees,” as defined in the Village Code, not create nuisance conditions 
on surrounding parcels, including, without limitation, unreasonable runoff of herbicides or soil erosion.   
 

Consistent with the condition, above, the tree preservation and landscape plans submitted anticipate the 
removal of all invasive species including buckthorn, poplar, cottonwood, ash, Siberian elm, boxelder, and 
Norway maple, as well as trees that are dead, dying or otherwise a threat to safety.  Language within the 
Subdivision and Development will address surety of landscape management practice to protect surrounding 
parcels and public health. 

 
5. The Development Agreement will require that the perimeter fence proposed to be installed around the 
Development be a uniform board-on-board wood fence at the perimeter of the subdivision on lots 1, 2, 3, 10-22, 
28, 29 and Outlots B, E and the western side of Outlot C; and a wrought iron-look fence at the perimeter of the 
subdivision on lots 23-27, Outlot D and the northern side of Outlot C. 
 

Consistent with the condition, above, the final subdivision plans include specific location and identify the 
materials planned for perimeter fencing consistent with condition 5. 

 
IV. Recommendation 
 

Staff has thoroughly reviewed the proposed Final Plat and has determined that it is in compliance with the 
criteria for approval as listed in the Village’s Subdivision Ordinance and with the Preliminary Plat conditions of 
approval required by the Village Board. If the Plan Commission determines that this assessment is correct, staff 
recommends that the Commission make a recommendation of approval of the Final Plat to the Village Board. The 
Plan Commission may also recommend approval of the Final Plat with conditions, or, if it determines that staff’s 
assessment of the Final Plat is incorrect, it may recommend denial. 
 
 
 
 
Attachments: 

1. Engineering Resource Assoc. – Technical Memorandums (2) – both dated 6/8/20 
2. Forest Edge Plat of Subdivision – dated 6/8/20 
3. 1801 Green Bay Engineering Plans – dated 5/8/20 
4. Forest Edge Landscape Plans – dated 6/8/20 
5. Storm Water Report – IG Consulting – dated 5/8/20 
6. O & M Report – IG Consulting – dated 6/8/20 
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Project:  

Forest Edge Subdivision Stormwater Management Review  
 

Location: 

Glencoe, IL 
 

 

Prepared For: 

Village of Glencoe 

675 Village Court 

Glencoe, IL 60022 

 

Prepared By: 

Engineering Resource Associates, Inc. 

 3s701 West Avenue, Suite 150  

Warrenville, IL 60555 

630.393.3060 

 

Prepared On:  

June 8, 2020 
 

  

Technical Memorandum 
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Introduction 
IG Consulting Inc. has submitted plans to develop a 12-acre parcel of land on the east side of Green 

Bay Road just south of Turnbull Woods and west of Carol Lane. Engineering Resource Associates 

(ERA) has completed several design reviews to ensure the project has a positive stormwater impact 

on Carol Lane properties and the recently improved Terrace Court storm sewer system. The latest 

review was performed on plans and calculations dated May 8, 2020.  

Methodology and Purpose 
The purpose of the ERA review was to ensure that the plans substantially meet Village and MWRD 

ordinances prior to submitting to the MWRD for permit. The review was also performed to verify that 

the changes to the land do not adversely impact neighboring properties and the recently constructed 

Terrace Court storm sewer system. Utilizing the applicant’s design, ERA revised the 2014 Terrace 

Court study model to evaluate how the proposed land use and design impact the constructed sewer 

improvements. The Terrace Court technical memorandum summarizes those results and can be 

found under a separate cover.  

Conclusions and Recommendations 
Based on our review of the project plans and stormwater report we feel the design meets the 

requirements set forth by the Village Plan Commission in 2019 and substantially meets Village and 

MWRD stormwater requirements. The applicant’s design has successfully accomplished the 

following: 

1. The detention pond significantly reduces flows to the Terrace Court storm sewer system. A 

complete analysis of the changes to the Terrace Court system were modeled and a separate 

technical memo was submitted summarizing the detailed results.   

2. The detention pond significantly reduces runoff to the rear yards of homes located on Carol 

Lane.  

3. The detention pond has been sized for the increased rainfall amounts recently adopted by 

the MWRD.  

4. The emergency overflow for the detention pond has been directed into Turnbull Woods and 

away from Carol Lane Properties and the Terrace Court storm sewer system. 

5. The design has provided a storm sewer system with capacity to convey the 10-year storm 

event with overland flow paths that can convey the 100-year runoff safely to the detention 

facility.  

ERA recommends that the design be submitted to the MWRD for their review and approval. All 

correspondences with the MWRD and design changes requested by MWRD should be forwarded to 

the Village for their review as well.  
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Introduction 
The Village of Glencoe (Village) completed the Terrace Court Basin Storm Water Drainage Study in 

December 2014. The study recommended increasing the storm sewer capacity to convey the runoff 

from a storm with a 1% chance of occurrence in a giving year. The recommended improvements 

were constructed in 2016 and have resulted in significant improvements to the frequency and 

severity of flooding in the neighborhood. In 2019 the rainfall data used to size storm sewer systems 

in Illinois was updated to reflect the trend of more intense rain events. In general, rainfall was 

increased by approximately 10-15%. In addition, IG Consulting Inc. submitted plans in 2019/2020 to 

develop approximately 12 acres of property at 1801 Green Bay Road just west of Carol Lane of 

which a portion of the development is tributary to the Terrace Court improved storm sewer system. 

The Village of Glencoe requested that Engineering Resource Associates, Inc. (ERA) update the 2014 

Drainage Study with the new Illinois rainfall data and compare the system performance with and 

without the new Forest Edge development to ensure that the design will have a positive impact on 

the new storm sewer system.  

Historical Background 
The primary purpose of the original 2014 study was to reduce the frequency and severity of the 

stormwater leaving the public right-of-way and contributing to private property flooding problems. 

Exhibit 2 from the original study (attached) shows how frequent and severe flooding was prior to the 

2016 improvements. Exhibit 4 from the original study is also attached and depicts the extent of 

flooding following the 2016 improvements for comparison purposes. It is important to note that 

public right-of-way improvements alone would not eliminate flood risks for certain areas as shown on 

Exhibit 4. Internal drainage from the properties surrounded by Carol Lane, Terrace Court, and Park 

Place drain directly to a significant swale along the south side of the property at 1162 Terrace Court 

where a storm sewer drains the water under Terrace Court to a swale directly across the street. 

During extreme storm events water fills the swale opposite of 1162 Terrace Court and wants to back 

up into the property. A backflow preventer was installed to minimize this backup. However, high 

water elevations in the swale will block runoff coming from the internal drainage area. Exhibit 4 from 

the 2014 study depicts that potential flooding during extreme events.     

Purpose and Methodology 
Utilizing the 2014 hydrologic/hydraulic XPSWMM model ERA updated rainfall data and revised 

tributary areas of the area west of Carol Lane to reflect the pre and post conditions of the proposed 

Forest Edge Subdivision (Subdivision) currently under review. The revisions are reflected on Exhibit 1 

provided in this memo. The hatched area is what was originally modeled as runoff to the Terrace 

Court system. This area has been reduced in the Pre- Subdivision model to reflect the 1.6-acre 

tributary area (Area A) from the Subdivision existing conditions plan provided as Exhibit 3. The 

hatched area has been replaced by the proposed detention facility release rate in the Post- 

Subdivision model to reflect the developer’s detention design. In addition, the 3.6-acre tributary area 

(Area B) has been added to the Pre-Subdivision model to mimic the survey from the Subdivision 

existing conditions plan provided as Exhibit 3. Pre- and Post-Subdivision XPSWMM models were run 

to understand the impacts to the Terrace Court system. Summary tables have been provided that 

directly compare the performance of the storm sewer pre- and post- Subdivision.    
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Summary of Results 
The Terrace Court system has four critical areas that determine the extent and severity of flooding. 

These locations are the sag on Park Place just east of Carol, the sag on Old Elm Lane just north of 

West Elm Court, the low spot at the north end of Linda Lane, and at the Terrace Court Basin outfall 

across from 1162 Terrace Court. Tables 1-4 compare the pre- and post- Subdivision water levels at 

these four critical spots for four significant storm events (10% chance of occurrence or 10-year 

storm, 4% chance of occurrence or 25-year storm, 2% chance of occurrence or 50-year storm, 1% 

chance of occurrence or 100-year storm).  

Event 10% Occurrence 4% Occurrence 2% Occurrence 1% Occurrence 

Model PRE POST PRE POST PRE POST PRE POST 

Water Elevations 667.98 667.92 668.47 668.35 671.34 670.39 672.78 672.32 

TABLE 1: HWL at Park Place Sag 

*Street ponding begins at approximately 673.25 

 

Event 10% Occurrence 4% Occurrence 2% Occurrence 1% Occurrence 

Model PRE POST PRE POST PRE POST PRE POST 

Water Elevations 665.78 665.78 666.58 666.35 670.19 669.64 671.16 671.10 

TABLE 2: HWL at Old Elm Lane Sag  

*Street ponding begins at approximately 670.60 

 

Event 10% Occurrence 4% Occurrence 2% Occurrence 1% Occurrence 

Model PRE POST PRE POST PRE POST PRE POST 

Water Elevations 669.14 669.11 670.70 670.58 675.06 674.07 676.72 676.48 

TABLE 3: HWL at Linda Lane 

*Street ponding begins at approximately 676.25 

 

Event 10% Occurrence 4% Occurrence 2% Occurrence 1% Occurrence 

Model PRE POST PRE POST PRE POST PRE POST 

Water Elevations 661.64 661.32 663.19 662.87 664.06 663.79 664.51 664.34 

TABLE 4: HWL at Outfall Ditch  

Conclusions and Recommendations 
Based on the analysis of the pre- and post-Forest Edge Subdivision the proposed development will 

have a positive impact on the Terrace Court storm sewer system. As shown on the summary tables 

provided in this technical memorandum the proposed detention facility, as currently designed, will 

reduce flows to the storm sewer system, reducing water levels and increasing the level of service to 

the residents in the Terrace Court Basin area. Water elevations in the receiving swale across from 

1162 Terrace Court will be reduced, further protecting properties. This improvement alone will not 

eliminate high water elevations in the receiving ditch from blocking runoff from the internal drainage 

area. To that end, ERA would recommend that further improvements such as a permanent pump 

station to relieve the volume of water from the internal drainage area that drains to the 1162 

Terrace Court property during extreme rainfall events be investigated.  
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IG Consulting, Inc. was engaged by Glencoe Developers, LLC to evaluate the existing and proposed 
storm water conditions for the property situated at 1801 Green Bay Road in Glencoe, Illinois and to 
prepare a stormwater management plan for a 29-unit residential community the developer intends to 
construct on the property.  A copy of the proposed subdivision plan is attached as Exhibit “A”.   
 
EXISTING CONDITIONS 
The property is situated in the northeast corner of Cook County Illinois.  The surface of the property 
gently slopes to the east and is tributary to Lake Michigan.  The highest ground on the property is 
along Green Bay Road.  Water flows across the surface in two general directions.  The northerly 
watersheds discharge toward the Turnbull Woods Forest Preserve property, along the north property 
line and at a point near the north end of the east property line.  The southerly watershed drains toward 
Carol Lane at the east property line.  The watersheds and these drainage flows are depicted on Exhibit 
“B”.   
 
IG Consulting performed a Critical Duration Analysis of various storm events, including events having 
a 1% chance (commonly called 100 year storm) of occurring, as requested by the Village staff.  Exhibit 
B shows the 1-hour event generated the highest discharge rate for each sub-watershed the property.  
Sub-watershed A discharges 3.56 CFS, sub-watershed B discharges 8.77 CFS, and sub-watershed C 
discharges 11.49 CFS, as shown in Appendix “D”.  A summary of the Critical Duration Analysis is 
included as Table 1. 
 
The Village of Glencoe initiated a study of the Terrace Court Basin area in 2014 and installed a storm 
sewer in Park Place in 2016 to help alleviate stormwater concerns raised by residents in the area.  The 
existing watershed contributing to the Terrace Court basin area, and factored into the storm sewer 
design and installation, included the southerly 5.2 acres of the subject property flowing into the storm 
sewer at the intersection of Carol Lane and Park Place unrestricted in any way.  
 
PROPOSED CONDITIONS/STORM WATER DETENTION 
The proposed development will follow the current local, county, state and federal guidelines regarding 
storm water management and discharge from the subject property.  Accordingly, we are proposing two 
storm water discharge points from the subject property that would collect proportional areas of the 
property in drainage swales and roadway gutters and direct the water into private and public storm 
sewer pipes.  Those pipes would then discharge into a below grade chamber system embedded in stone 
and a surface basin that would temporarily hold the water and release it at a restricted rate.  The basins 
would be sized to limit the overall discharge from the site to 3.30 CFS (approximately 19% of the 
current peak discharge).  The proposed watersheds are depicted on Exhibit "C".  The detention system 
will be a combination of an above ground detention basin in the northeast corner and a prefabricated, 
below ground chamber system in the northeast and southeast corners of the site, including the use of 
the prefabricated chamber system in select areas throughout the site.  
 
Area “D” is a 1.04-acre sub-watershed that drains north to Turnbull Woods.  A portion of the area will 
remain undeveloped and considered a preservation area.  Areas in “D” that will be developed and 
unrestricted (not tributary to storm water detention), will be part of a swap of on-site property that will 
remain undeveloped.  By MWRD regulation, if the unrestricted area is planted with deep rooted 
vegetation and in an easement to remain undisturbed, it can be considered unrestricted area that will 
not impact the total allowable release rate for the site.   
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Also, a proposed berm constructed along the east property line will be unrestricted on the east side of 
the berm.  The berm will be planted and placed in an easement as protected area from development, to 
avoid impact to the allowable release rate.   The release rate for the development was calculated as 
follows:   
 
Site Area: 527,076 SF (12.10 Acres) 
Undetained Developed Area:  27,150 SF**   
Undetained Undeveloped Area: Planted with native planting (West Berm) and area to remain 
undeveloped (undisturbed) in a Preservation Easement (Rear yards of Lots 16 thru 29): 20,956 SF 
 
**MWRD will allow on-site, undetained, developed areas to be swapped for on-site, undisturbed areas 
tributary to proposed detention.       
On-Site Undisturbed Areas tributary to detention for Swap: The park area and two areas at the entrance 
into the subdivision: 27,363 SF.  See exhibit for details. 
 
527,076 Total Site Area 
– 20, 956 Undetained Undeveloped Area  
– 27, 150 Undetained Developed Area in Swap 
= 478, 970 SF (11.00 Acres) 
 
Therefore, the stormwater detention calculations are based on a net 11.00-acre development. 
11.00 (0.30 cfs/Acre (North Branch Watershed)) = 3.30 CFS (Total Allowable Release Rate)  
 
DESIGNED STORAGE VOLUME: 
The proposed conditions were modeled using HydroCad Software, and Custom Prizmatic Storage for 
rock void volumes, including stormwater modeling with the Cultec arch pipe system.  2019 Bulletin 70 
Rainfall data was used to detain sufficient storm water on site, while limiting the combined release rate 
to 3.30 cfs (11.00 acres x 0.30 cfs/acre).  
 
In order to establish the required detention volume for the proposed project, the site was first modeled 
to provide the required detention for the 100-year storm event at the allowable release rate for just the 
subject property.  Then, the offsite tributary area flowing from Northwood Drive, the existing 
residence on Green Bay Road and the northerly rear yards of Kelling Lane were incorporated creating 
a second model.  In the second model, the internal weir to Turnbull Woods was lowered to allow the 
offsite bypass flow over the weir, while maintaining the required storage volume. The internal weir 
draining to Carol Lane was raised to direct the Kelling Lane bypass flow to drain through the detention 
system and discharge into Turnbull Woods, further reducing the flow to the Carol Lane storm sewer 
system.  Please see Table 2, Page 17 for the specific flow rates in both iterations.   
 
The resulting storage volume required for the development is 140,242 cubic feet.  The system as 
shown in Appendix A utilized a north surface basin containing 4,446 cf, of required storage and the 
below ground chamber system providing 135,796 cubic feet of required storage.  A calculation was 
provided from HydroCad’s technical reference manual for custom Prizmatic volume modeling.   
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The underground detention system is comprised of 2,683 LF of 280 HD chamber, 3,505 LF of 902 HD 
chamber within 45,407 sf of gravel bedding.  The total amount of stone provided for the chamber 
system is 174,027 cubic feet.  With a 36% void ratio, the total available storage is 62,650 cubic feet.  
Total storage in chambers is 78,172 cubic feet.   The total provided detention storage in the chamber 
system is 140,821 cubic feet. Total provided storage for the North Basin is 5,071 cubic feet, with a 
total combined storage provided of 145,892 cubic feet.  
 
Release rate to the Northeast (Turnbull Woods): 1.40 cfs @ HWL of 678.36 and release rate to 
southeast (Carol Lane): 1.52 cfs @ HWL of 678.34, at the 18th hour.  Total allowable release rate is 
2.92 cfs.  With ByPass, the release rate to Turnbull Woods is 8.39 cfs @ HWL of 678.49 and to Carol 
Lane 1.53 cfs @ HWL 678.50, at the 18th hour.  Drain down time is 23 hours for the north detention 
basin and 82 hours for the below ground detention chamber system.  Drain down calculations are 
provided in the Appendix A of this report.        
 
BYPASS 
Storm water entering the site from Northwood Drive and 1799 Green Bay Road will bypass through 
the development to the proposed detention system.  To manage the bypass flow through the detention 
system and out to Turnbull Woods, the restrictor will remain a 6.5-inch diameter orifice and the 6 foot 
wide internal weir plate will be set to elevation 678.00, allowing bypass overflow.  See tables 1 and 2 
for information.  To the south, existing flow from ODH Subdivision occurs at the 1-hour event at 2.31 
cfs, for a combined total of 5.87 cfs to Carol Lane. At the 1-hour event, a proposed combined 
bypass/restrictor flow is 1.08cfs to Carol Lane.   
 
At the 18-hour event, the existing runoff discharge to Carol lane is 2.08cfs.  Proposed combined 
discharge at the 18-hour event will be 1.53cfs, to the Carol Lane storm sewer.  An internal plate will be 
installed with a 4.5-inch diameter orifice and the top of the plate will be set at elevation 678.60 to 
control bypass flow to Turnbull Woods.  Bypass flows are shown in Tables 1 and 2.   
 
VOLUME CONTROL 
The storm water chambers are designed to meet water quality discharge Retention-Volume Control 
(Initial 1” flow of water is filtered or treated to remove sediment and debris).  The Prefabricated 
chamber system will provide the necessary volume control and detention for the development.  Storm 
water captured throughout the site will pass through the chamber system, prior to release to the public 
sewer system.  According to Section 5.3.3, Volume Control Practices, in the MWRD’s Watershed 
Management Ordinance, Technical Guidance Manual, volume control practices provide water quality 
enhancements through filtration of pollutants such as fine sediment, nutrients, bacteria and organic 
materials from initial (first flush) storm water runoff. Furthermore, the manual states when detention is 
required for development, credit for retention-based practices may be applied toward the detention 
requirements.  Flows through Contech’s Separator Rows within the chamber system and filtration 
through open graded stone below the chambers will provide necessary volume control and detention 
for the development.  The storm water chamber system will be constructed in the rear lots, from the 
northeast to the southeast corner of the site, including select areas.  The system would be accessed via 
easements along the side yards of the lots within the subdivision.  In addition, chambers will be 
constructed underneath low points in the street with permeable pavers, providing water quality/volume 
control and storm water detention.   Total Impervious Area for the Site:  5.57 Ac. (242,629 s.f.)   
242,629 * 0.083 = 20,138.00 cubic feet (0.462 Acre Feet) of Volume Control.   
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DISCHARGE DESIGN: 
Two primary discharge restrictors from the detention system are proposed along the east line of the 
property.  The southerly restrictor will be a 4.5" diameter hole in an internal weir plate of a storm 
manhole.  It will discharge into a 12 " diameter pipe to a proposed manhole in Carol Lane and then 
continue in a 12" diameter pipe to the 30" storm sewer at Park Place.  The northerly restrictor consists 
of a plate with a 6.5” diameter orifice, The plate is an internal wall of the restrictor manhole flowing 
into a 18” pipe and an energy dissipater on the surface at the property line. 
 
 
OVERFLOW CONDITIONS: 
In the event a storm event exceeds the capacity of the detention storage, two overflow weirs have been 
incorporated into the design.  A six foot wide internal overflow weir at elevation 678.60 will be 
installed in the storm manhole with the southerly restrictor.  A six foot wide internal overflow weir at 
elevation 678.00 will be installed in the manhole for the northerly restrictor.  
 
A 35-foot wide weir at elevation 678.50 is incorporated into the berm of the north surface basin.   
 
In addition, an internal weir will be placed inside a manhole at elevation 677.80, with a 1.50-inch 
orifice at invert elevation 673.50 to regulate flow between the above ground basin to the northeast and 
the chamber system, including flows to the two northeast and southeast restrictor manholes.  
 
EROSION CONTROL 
Soil erosion control will be managed during construction activities, with the use of perimeter silt fence, 
at the start of construction.  The north detention basin will be stabilized with topsoil, blanket and seed, 
immediately following the completion of earthwork. Temporary filter baskets will be installed in catch 
basins.  Combination silt fence surrounding catch basins with filter baskets will be installed in grass  
areas,  Filter logs will be placed around inlet structures with temporary filter baskets, in paver brick 
locations.  An energy dissipator with down-stream rip-rap will be installed at the northeast restrictor 
catch basin.  Site and off-site bypass discharges enter the northeast restrictor catch basin, then into the 
Turnbull Woods Forest Preserve.      
 
SANITARY SEWER 
8-inch and 6-inch PVC, SDR 26 sanitary sewer will be installed to service the 29 lots.  State 
requirements for sewer separation, material types and crossings are met, for protection of surrounding 
utilities.  Two connections will be made to service the development.  The proposed 8-inch sewer will 
discharge to an existing 8-inch sewer in Green Bay Road.  Another proposed 8-inch sewer will 
discharge east, between lots 17 and 18 and between lots 14 and 15 on Carol Lane.  The 8-inch sewer 
will connect to an existing 8-inch sewer in Carol Lane.     
 
CONCLUSION: 
The design proposes to collect the storm water and release it to both the northeast (Turnbull Woods) 
and southeast (Park Place).  This plan will maintain flow to Turnbull Woods and will reduce the 
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primary flow to the Park Place sewer by over 60%.  The design directs the majority of the overland 
flow from the site away from the existing neighboring residential properties. 
  
While there will be an increase in impervious area on the subject property as a result of its 
development, the overall peak rate of stormwater runoff will actually decrease to less than 20% of the 
existing peak flow due to the temporary detention of stormwater in the basins the developer will be 
constructing on the property.  Storm water will be released at a controlled and restricted rate into the 
Village’s Terrace Court Basin storm sewer system.  Storm sewer and swale sizing calculations are 
found in Appendix A of this report. 
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100 Year Existing  Existing Existing Existing Existing Existing Runoff Offsite Bypass Turnbull North ODH Subdivision Bypass
Event Discharge Rate Discharge Rate Discharge Rate Runoff Total Discharge Rate Total offsite (2.20 Ac.) & 2.20 Acres Runoff Runoff
Storm Area "A" (1.60 Ac.) Area "B" (3.60 Ac.) Area "C" (5.90 Ac.) 11.10 Acres (ABC) Area "D" (1.00 Ac.) Area "C" (5.90 Ac.) (0.60 Ac+1.60 Ac) (1.80 Ac) (0.55 Ac)

Duration CFS CFS CFS CFS CFS CFS CFS CFS CFS
1 Hr 3.56 8.77 11.49 23.82 2.92 17.90 6.41 6.39 2.31
2 Hr 3.33 8.03 11.30 22.66 2.41 16.88 5.58 5.12 1.76
3 Hr 2.90 6.90 10.19 19.99 1.95 15.04 4.85 4.26 1.50
6Hr 2.01 4.73 7.51 14.25 1.38 10.93 3.42 3.05 1.07
12Hr 1.67 3.85 6.21 11.73 1.05 8.74 2.53 2.06 0.67
18Hr 1.50 3.44 5.54 10.48 0.95 7.74 2.20 1.81 0.58

24Hr** 1.23 2.80 4.55 8.58 0.77 6.34 1.79 1.46 0.47
48Hr 0.72 1.63 2.66 5.01 0.45 3.70 1.04 0.84 0.27
72Hr 0.51 1.17 1.91 3.59 0.32 2.66 0.75 0.60 0.19
120Hr 0.34 0.77 1.26 2.37 0.22 1.74 0.48 0.40 0.12
240Hr 0.21 0.47 0.77 1.45 0.13 1.06 0.29 0.24 0.08

100 Year Critical Duration Analysis Existing Conditions Table 1









100 Year Critical Duration Analysis  For Proposed Development and Bypass Flows 
100 Year Prop. Development Prop. Development Prop. Development Prop. Development Prop Development Prop development Prop. Development Prop. Development Prop Development
Event 100Yr  HWL 100 Yr  HWL Release Rate Release Rate Release Rate Release Rate Release Rate 100 Yr  HWL 100 Yr HWL
Storm North Elevation South Elevation CFS CFS North South 11.00 Acres North Elevation South Elevation

Duration Turnbull Woods Carol Lane CFS CFS CFS
1 Hr 678.38 674.34 6.18 1.08 1.45 1.05 2.50 678.48 674.10

2 Hr** 678.34 676.50 5.35 1.34 1.42 1.28 2.70 678.40 675.98
3 Hr 678.28 677.53 4.41 1.44 1.38 1.36 2.74 678.32 676.73
6Hr 678.23 678.24 3.54 1.51 1.33 1.44 2.77 678.22 677.56
12Hr 678.33 678.35 5.24 1.52 1.35 1.51 2.86 678.24 678.23
18Hr* 678.49 678.50 8.39 1.53 1.40 1.52 2.92 678.36 678.34
24Hr 678.42 678.42 6.91 1.53 1.26 1.49 2.75 678.07 678.07
48Hr 678.20 678.19 3.05 1.50 1.17 1.39 2.56 677.88 677.04
72Hr 677.87 676.67 1.16 1.35 1.06 1.26 2.32 677.69 675.76
120Hr 677.48 674.55 0.94 1.11 0.68 1.05 1.73 677.15 674.08
240Hr 677.00 673.01 0.54 0.89 0.37 0.85 1.22 676.89 672.74

100‐Year Critical Duration Analysis For Proposed Development



 
 

 
 
 
 
 
 
 
 

2-YEAR AND 10-YEAR  
EVENT CALCULATIONS 



2‐Year Critical Duration Analysis  For Proposed Development and Bypass Flows 
100 Year Prop. Development Prop. Development Prop. Development Prop. Development Prop Development Prop development Prop. Development Prop. Development
Event 2 Yr  HWL 2 Yr  HWL Release Rate Release Rate 10‐Yr  HWL 10 Yr HWL Release Rate Release Rate
Storm North Elevation South Elevation CFS CFS North Elevation South Elevation CFS CFS

Duration Turnbull Woods Carol Lane CFS Turnbull Woods Carol Lane
1 Hr 677.86 670.95 1.16 0.46 678.13 671.97 2.20 0.71

2 Hr** 677.90 671.24 1.18 0.55 678.12 672.66 2.09 0.83
3 Hr 677.89 671.36 1.17 0.58 678.09 672.87 1.81 0.87
6Hr 677.82 671.49 1.14 0.61 678.02 673.16 1.30 0.92
12Hr 677.78 671.67 1.12 0.65 677.98 673.51 1.22 0.97
18Hr 677.74 671.79 1.09 0.67 677.96 673.64 1.21 0.99
24Hr* 677.52 671.77 0.96 0.67 677.92 673.51 1.19 0.97
48Hr 677.07 671.78 0.61 0.67 677.76 673.18 1.10 0.92
72Hr 676.93 671.59 0.43 0.63 677.29 672.83 0.80 0.87
120Hr 676.82 671.28 0.27 0.56 676.99 672.26 0.52 0.77
240Hr 676.73 671.01 0.15 0.48 676.84 671.66 0.30 0.64

10‐Year Critical Duration Analysis For Proposed Development and Bypass Flows























CAPACITY CALCULATION FOR SWALE-M

100yr FLOW - ONSITE TRIBUTARY AREA 

A = 1.49 (acres)

C = 0.73

i100 = 8.23 in/hr BASED ON A 18.3min TC

Q100 = CiA
= 8.97 cfs to swale

Qswale = VA

where A = 6.0 sf

V= 1.49 (R2/3)(S1/2)
  n

where R= A
P

slope, S= 1.5 %
wetted perimeter P= 10.25 ft.

Manning's ngrass= 0.080

V= 1.60 f/s

Qswale = VA
= 9.58 cfs  > 8.97 cfs OK

INPUT
z (sideslope)= 4

Mannings Formula z (sideslope)= 4
b (btm width, ft)= 2

Q = (1.486/n)ARh
2/3S1/2 d (depth, ft)= 1

R = A/P S (slope, ft/ft) 0.015
A = cross sectional area n low = 0.08
 P= wetted perimeter n high = 0.08
S = slope of channel V = (1.49/n)Rh

2/3S1/2

n = Manning's roughness coefficie  Q = V x A

Depth, ft Area, sf Wetted Hydrauli Velocity, Flow, cfs Velocity, fps Flow, cfs
1 6.0 10.25 0.59 1.59 9.55 1.59 9.55 T = 10

Dm = 0.600

SWALE CAPACITY CALCULATION (SWALE-M)
1801 GREENBAY

Project: 1801 GREENBAY RD
GLENCOE Date: 17-Apr-20

IG No. 18557

Low N High N

CONSULTING CIVIL ENGINEERS & SURVEYORS
300 Marquardt Drive, Wheeling, IL 60090  847-215-1133  

IG
Consulting,
Inc.

d

w

z
11

z

T

Clear Data 
Entry Cells



CAPACITY CALCULATION FOR SWALE-N

100yr FLOW - ONSITE TRIBUTARY AREA 

A = 3.95 (acres)

C = 0.73

i100 = 7.07 in/hr BASED ON A 24min TC

Q100 = CiA
= 20.37 cfs to swale

Qswale = VA

where A = 12.0 sf

V= 1.49 (R2/3)(S1/2)
  n

where R= A
P

slope, S= 1.5 %
wetted perimeter P= 16.25 ft.

Manning's ngrass= 0.080

V= 1.86 f/s

Qswale = VA
= 22.37 cfs  > 20.37 cfs OK

INPUT
z (sideslope)= 4

Mannings Formula z (sideslope)= 4
b (btm width, ft)= 8

Q = (1.486/n)ARh
2/3S1/2 d (depth, ft)= 1

R = A/P S (slope, ft/ft) 0.015
A = cross sectional area n low = 0.08
 P= wetted perimeter n high = 0.08
S = slope of channel V = (1.49/n)Rh

2/3S1/2

n = Manning's roughness coefficie  Q = V x A

Depth, ft Area, sf Wetted Hydrauli Velocity, Flow, cfs Velocity, fps Flow, cfs
1 12.0 16.25 0.74 1.86 22.31 1.86 22.31 T = 16

Dm = 0.750

SWALE CAPACITY CALCULATION (SWALE-N)
1801 GREENBAY

Project: 1801 GREENBAY RD
GLENCOE Date: 17-Apr-20

IG No. 18557

Low N High N

CONSULTING CIVIL ENGINEERS & SURVEYORS
300 Marquardt Drive, Wheeling, IL 60090  847-215-1133  

IG
Consulting,
Inc.

d

w

z
11

z

T

Clear Data 
Entry Cells



CAPACITY CALCULATION FOR SWALE-P

100yr FLOW - ONSITE TRIBUTARY AREA 

A = 3.00 (acres)

C = 0.73

i100 = 7.07 in/hr BASED ON A 24min TC

Q100 = CiA
= 15.50 cfs to swale

Qswale = VA

where A = 10.0 sf

V= 1.49 (R2/3)(S1/2)
  n

where R= A
P

slope, S= 1.2 %
wetted perimeter P= 14.25 ft.

Manning's ngrass= 0.080

V= 1.61 f/s

Qswale = VA
= 16.11 cfs  > 15.50 cfs OK

INPUT
z (sideslope)= 4

Mannings Formula z (sideslope)= 4
b (btm width, ft)= 6

Q = (1.486/n)ARh
2/3S1/2 d (depth, ft)= 1

R = A/P S (slope, ft/ft) 0.012
A = cross sectional area n low = 0.08
 P= wetted perimeter n high = 0.08
S = slope of channel V = (1.49/n)Rh

2/3S1/2

n = Manning's roughness coefficie  Q = V x A

Depth, ft Area, sf Wetted Hydrauli Velocity, Flow, cfs Velocity, fps Flow, cfs
1 10.0 14.25 0.70 1.61 16.07 1.61 16.07 T = 14

Dm = 0.714

SWALE CAPACITY CALCULATION (SWALE-P)
1801 GREENBAY

Project: 1801 GREENBAY RD
GLENCOE Date: 17-Apr-20

IG No. 18557

Low N High N

CONSULTING CIVIL ENGINEERS & SURVEYORS
300 Marquardt Drive, Wheeling, IL 60090  847-215-1133  

IG
Consulting,
Inc.

d

w

z
11

z

T

Clear Data 
Entry Cells

























































































































































































































































































































































































1S

North Property

7S

South Property
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Northwood Drive
 Bypass
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ODH Subdivision
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Summary for Subcatchment 1S: North Property

Runoff = 13.68 cfs @ 0.44 hrs,  Volume= 0.674 af,  Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Huff 0-10sm 1Q 1.00 hrs  Rainfall=4.03"

Area (ac) CN Description
3.500 83 1/4 acre lots, 38% imp, HSG C
2.170 62.00% Pervious Area
1.330 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.3 550 0.0120 0.56 Lag/CN Method, 

Subcatchment 1S: North Property

Runoff

Hydrograph

Time  (hours)
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w
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Huff 0-10sm 1Q 1.00 hrs
Rainfall=4.03"

Runoff Area=3.500 ac
Runoff Volume=0.674 af

Runoff Depth=2.31"
Flow Length=550'

Slope=0.0120 '/'
Tc=16.3 min

CN=83

13.68 cfs
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Hydrograph for Subcatchment 1S: North Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.02 0.05 0.00 0.00
0.04 0.21 0.00 0.00
0.06 0.46 0.00 0.00
0.08 0.72 0.04 0.00
0.10 1.00 0.13 0.02
0.12 1.25 0.25 0.09
0.14 1.46 0.36 0.27
0.16 1.63 0.45 0.61
0.18 1.78 0.55 1.19
0.20 1.93 0.65 2.03
0.22 2.08 0.75 3.15
0.24 2.21 0.84 4.48
0.26 2.34 0.94 5.93
0.28 2.46 1.03 7.39
0.30 2.56 1.10 8.80
0.32 2.66 1.18 10.09
0.34 2.75 1.25 11.24
0.36 2.83 1.31 12.18
0.38 2.90 1.37 12.91
0.40 2.97 1.42 13.36
0.42 3.04 1.48 13.63
0.44 3.10 1.53 13.68
0.46 3.17 1.58 13.61
0.48 3.22 1.63 13.42
0.50 3.28 1.67 13.14
0.52 3.32 1.71 12.79
0.54 3.36 1.74 12.37
0.56 3.39 1.77 11.95
0.58 3.43 1.80 11.48
0.60 3.46 1.83 11.02
0.62 3.49 1.85 10.52
0.64 3.53 1.88 10.01
0.66 3.56 1.91 9.49
0.68 3.59 1.93 8.96
0.70 3.62 1.96 8.45
0.72 3.66 1.99 7.96
0.74 3.69 2.02 7.52
0.76 3.72 2.05 7.10
0.78 3.75 2.07 6.75
0.80 3.79 2.10 6.43
0.82 3.82 2.13 6.18
0.84 3.85 2.16 5.96
0.86 3.88 2.18 5.78
0.88 3.91 2.21 5.64
0.90 3.93 2.22 5.51
0.92 3.94 2.24 5.41
0.94 3.96 2.25 5.30
0.96 3.98 2.27 5.19
0.98 4.00 2.29 5.05
1.00 4.03 2.31 4.90
1.02 4.03 2.31 4.72
1.04 4.03 2.31 4.53

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

1.06 4.03 2.31 4.32
1.08 4.03 2.31 4.09
1.10 4.03 2.31 3.86
1.12 4.03 2.31 3.60
1.14 4.03 2.31 3.32
1.16 4.03 2.31 3.00
1.18 4.03 2.31 2.68
1.20 4.03 2.31 2.36
1.22 4.03 2.31 2.05
1.24 4.03 2.31 1.76
1.26 4.03 2.31 1.49
1.28 4.03 2.31 1.25
1.30 4.03 2.31 1.03
1.32 4.03 2.31 0.85
1.34 4.03 2.31 0.71
1.36 4.03 2.31 0.59
1.38 4.03 2.31 0.49
1.40 4.03 2.31 0.41
1.42 4.03 2.31 0.34
1.44 4.03 2.31 0.29
1.46 4.03 2.31 0.24
1.48 4.03 2.31 0.20
1.50 4.03 2.31 0.16
1.52 4.03 2.31 0.14
1.54 4.03 2.31 0.11
1.56 4.03 2.31 0.09
1.58 4.03 2.31 0.08
1.60 4.03 2.31 0.06
1.62 4.03 2.31 0.05
1.64 4.03 2.31 0.04
1.66 4.03 2.31 0.03
1.68 4.03 2.31 0.03
1.70 4.03 2.31 0.02
1.72 4.03 2.31 0.02
1.74 4.03 2.31 0.01
1.76 4.03 2.31 0.01
1.78 4.03 2.31 0.01
1.80 4.03 2.31 0.01
1.82 4.03 2.31 0.00
1.84 4.03 2.31 0.00
1.86 4.03 2.31 0.00
1.88 4.03 2.31 0.00
1.90 4.03 2.31 0.00
1.92 4.03 2.31 0.00
1.94 4.03 2.31 0.00
1.96 4.03 2.31 0.00
1.98 4.03 2.31 0.00
2.00 4.03 2.31 0.00
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Summary for Subcatchment 7S: South Property

Runoff = 25.34 cfs @ 0.56 hrs,  Volume= 1.445 af,  Depth> 2.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Huff 0-10sm 1Q 1.00 hrs  Rainfall=4.03"

Area (ac) CN Description
7.500 83 1/4 acre lots, 38% imp, HSG C
4.650 62.00% Pervious Area
2.850 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 1,020 0.0150 0.71 Lag/CN Method, 

Subcatchment 7S: South Property

Runoff

Hydrograph
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Huff 0-10sm 1Q 1.00 hrs
Rainfall=4.03"

Runoff Area=7.500 ac
Runoff Volume=1.445 af

Runoff Depth>2.31"
Flow Length=1,020'

Slope=0.0150 '/'
Tc=23.9 min

CN=83

25.34 cfs
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Hydrograph for Subcatchment 7S: South Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.02 0.05 0.00 0.00
0.04 0.21 0.00 0.00
0.06 0.46 0.00 0.00
0.08 0.72 0.04 0.00
0.10 1.00 0.13 0.00
0.12 1.25 0.25 0.06
0.14 1.46 0.36 0.17
0.16 1.63 0.45 0.38
0.18 1.78 0.55 0.74
0.20 1.93 0.65 1.31
0.22 2.08 0.75 2.07
0.24 2.21 0.84 3.07
0.26 2.34 0.94 4.40
0.28 2.46 1.03 5.97
0.30 2.56 1.10 7.74
0.32 2.66 1.18 9.70
0.34 2.75 1.25 11.73
0.36 2.83 1.31 13.77
0.38 2.90 1.37 15.78
0.40 2.97 1.42 17.70
0.42 3.04 1.48 19.42
0.44 3.10 1.53 20.99
0.46 3.17 1.58 22.35
0.48 3.22 1.63 23.45
0.50 3.28 1.67 24.32
0.52 3.32 1.71 24.85
0.54 3.36 1.74 25.18
0.56 3.39 1.77 25.34
0.58 3.43 1.80 25.19
0.60 3.46 1.83 24.93
0.62 3.49 1.85 24.55
0.64 3.53 1.88 24.04
0.66 3.56 1.91 23.47
0.68 3.59 1.93 22.78
0.70 3.62 1.96 22.04
0.72 3.66 1.99 21.28
0.74 3.69 2.02 20.45
0.76 3.72 2.05 19.65
0.78 3.75 2.07 18.86
0.80 3.79 2.10 18.06
0.82 3.82 2.13 17.33
0.84 3.85 2.16 16.63
0.86 3.88 2.18 15.97
0.88 3.91 2.21 15.37
0.90 3.93 2.22 14.80
0.92 3.94 2.24 14.30
0.94 3.96 2.25 13.84
0.96 3.98 2.27 13.40
0.98 4.00 2.29 13.03
1.00 4.03 2.31 12.64
1.02 4.03 2.31 12.29
1.04 4.03 2.31 11.94

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

1.06 4.03 2.31 11.56
1.08 4.03 2.31 11.19
1.10 4.03 2.31 10.78
1.12 4.03 2.31 10.34
1.14 4.03 2.31 9.91
1.16 4.03 2.31 9.42
1.18 4.03 2.31 8.92
1.20 4.03 2.31 8.40
1.22 4.03 2.31 7.82
1.24 4.03 2.31 7.25
1.26 4.03 2.31 6.66
1.28 4.03 2.31 6.08
1.30 4.03 2.31 5.53
1.32 4.03 2.31 4.99
1.34 4.03 2.31 4.48
1.36 4.03 2.31 4.00
1.38 4.03 2.31 3.56
1.40 4.03 2.31 3.16
1.42 4.03 2.31 2.79
1.44 4.03 2.31 2.44
1.46 4.03 2.31 2.14
1.48 4.03 2.31 1.89
1.50 4.03 2.31 1.67
1.52 4.03 2.31 1.47
1.54 4.03 2.31 1.29
1.56 4.03 2.31 1.14
1.58 4.03 2.31 1.01
1.60 4.03 2.31 0.89
1.62 4.03 2.31 0.78
1.64 4.03 2.31 0.68
1.66 4.03 2.31 0.60
1.68 4.03 2.31 0.53
1.70 4.03 2.31 0.46
1.72 4.03 2.31 0.41
1.74 4.03 2.31 0.36
1.76 4.03 2.31 0.31
1.78 4.03 2.31 0.28
1.80 4.03 2.31 0.24
1.82 4.03 2.31 0.21
1.84 4.03 2.31 0.18
1.86 4.03 2.31 0.16
1.88 4.03 2.31 0.14
1.90 4.03 2.31 0.12
1.92 4.03 2.31 0.11
1.94 4.03 2.31 0.09
1.96 4.03 2.31 0.08
1.98 4.03 2.31 0.07
2.00 4.03 2.31 0.06
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Summary for Subcatchment 8S: Northwood Drive Bypass

Runoff = 3.23 cfs @ 0.69 hrs,  Volume= 0.214 af,  Depth> 2.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Huff 0-10sm 1Q 1.00 hrs  Rainfall=4.03"

Area (ac) CN Description
1.200 81 1/3 acre lots, 30% imp, HSG C
0.840 70.00% Pervious Area
0.360 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.5 1,070 0.0100 0.55 Lag/CN Method, Lag CN

Subcatchment 8S: Northwood Drive Bypass

Runoff

Hydrograph
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Huff 0-10sm 1Q 1.00 hrs
Rainfall=4.03"

Runoff Area=1.200 ac
Runoff Volume=0.214 af

Runoff Depth>2.14"
Flow Length=1,070'

Slope=0.0100 '/'
Tc=32.5 min

CN=81

3.23 cfs
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Hydrograph for Subcatchment 8S: Northwood Drive Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.02 0.05 0.00 0.00
0.04 0.21 0.00 0.00
0.06 0.46 0.00 0.00
0.08 0.72 0.02 0.00
0.10 1.00 0.10 0.00
0.12 1.25 0.20 0.00
0.14 1.46 0.29 0.00
0.16 1.63 0.38 0.01
0.18 1.78 0.47 0.03
0.20 1.93 0.56 0.06
0.22 2.08 0.65 0.09
0.24 2.21 0.74 0.15
0.26 2.34 0.83 0.21
0.28 2.46 0.91 0.30
0.30 2.56 0.99 0.40
0.32 2.66 1.06 0.53
0.34 2.75 1.12 0.68
0.36 2.83 1.18 0.85
0.38 2.90 1.24 1.04
0.40 2.97 1.29 1.23
0.42 3.04 1.34 1.44
0.44 3.10 1.39 1.64
0.46 3.17 1.44 1.85
0.48 3.22 1.49 2.04
0.50 3.28 1.53 2.24
0.52 3.32 1.57 2.42
0.54 3.36 1.60 2.59
0.56 3.39 1.62 2.73
0.58 3.43 1.65 2.86
0.60 3.46 1.68 2.97
0.62 3.49 1.70 3.07
0.64 3.53 1.73 3.14
0.66 3.56 1.76 3.19
0.68 3.59 1.78 3.22
0.70 3.62 1.81 3.23
0.72 3.66 1.84 3.22
0.74 3.69 1.86 3.19
0.76 3.72 1.89 3.16
0.78 3.75 1.92 3.10
0.80 3.79 1.94 3.04
0.82 3.82 1.97 2.97
0.84 3.85 2.00 2.90
0.86 3.88 2.02 2.83
0.88 3.91 2.04 2.75
0.90 3.93 2.06 2.68
0.92 3.94 2.07 2.60
0.94 3.96 2.09 2.53
0.96 3.98 2.10 2.46
0.98 4.00 2.12 2.39
1.00 4.03 2.15 2.32
1.02 4.03 2.15 2.26
1.04 4.03 2.15 2.20

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

1.06 4.03 2.15 2.14
1.08 4.03 2.15 2.07
1.10 4.03 2.15 2.02
1.12 4.03 2.15 1.96
1.14 4.03 2.15 1.90
1.16 4.03 2.15 1.83
1.18 4.03 2.15 1.77
1.20 4.03 2.15 1.71
1.22 4.03 2.15 1.64
1.24 4.03 2.15 1.57
1.26 4.03 2.15 1.50
1.28 4.03 2.15 1.43
1.30 4.03 2.15 1.35
1.32 4.03 2.15 1.28
1.34 4.03 2.15 1.20
1.36 4.03 2.15 1.12
1.38 4.03 2.15 1.05
1.40 4.03 2.15 0.98
1.42 4.03 2.15 0.91
1.44 4.03 2.15 0.84
1.46 4.03 2.15 0.77
1.48 4.03 2.15 0.71
1.50 4.03 2.15 0.65
1.52 4.03 2.15 0.60
1.54 4.03 2.15 0.55
1.56 4.03 2.15 0.50
1.58 4.03 2.15 0.45
1.60 4.03 2.15 0.41
1.62 4.03 2.15 0.38
1.64 4.03 2.15 0.34
1.66 4.03 2.15 0.31
1.68 4.03 2.15 0.29
1.70 4.03 2.15 0.26
1.72 4.03 2.15 0.24
1.74 4.03 2.15 0.22
1.76 4.03 2.15 0.20
1.78 4.03 2.15 0.18
1.80 4.03 2.15 0.17
1.82 4.03 2.15 0.15
1.84 4.03 2.15 0.14
1.86 4.03 2.15 0.13
1.88 4.03 2.15 0.12
1.90 4.03 2.15 0.11
1.92 4.03 2.15 0.10
1.94 4.03 2.15 0.09
1.96 4.03 2.15 0.08
1.98 4.03 2.15 0.07
2.00 4.03 2.15 0.06
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Summary for Subcatchment 9S: ODH Subdivision Bypass

Runoff = 2.31 cfs @ 0.34 hrs,  Volume= 0.098 af,  Depth= 2.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Huff 0-10sm 1Q 1.00 hrs  Rainfall=4.03"

Area (ac) CN Description
0.550 81 1/3 acre lots, 30% imp, HSG C
0.385 70.00% Pervious Area
0.165 30.00% Impervious Area

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

9.2 380 0.0240 0.69 Lag/CN Method, 

Subcatchment 9S: ODH Subdivision Bypass

Runoff

Hydrograph
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Huff 0-10sm 1Q 1.00 hrs
Rainfall=4.03"

Runoff Area=0.550 ac
Runoff Volume=0.098 af

Runoff Depth=2.15"
Flow Length=380'

Slope=0.0240 '/'
Tc=9.2 min

CN=81

2.31 cfs
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Hydrograph for Subcatchment 9S: ODH Subdivision Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.02 0.05 0.00 0.00
0.04 0.21 0.00 0.00
0.06 0.46 0.00 0.00
0.08 0.72 0.02 0.00
0.10 1.00 0.10 0.01
0.12 1.25 0.20 0.06
0.14 1.46 0.29 0.19
0.16 1.63 0.38 0.44
0.18 1.78 0.47 0.78
0.20 1.93 0.56 1.15
0.22 2.08 0.65 1.50
0.24 2.21 0.74 1.78
0.26 2.34 0.83 1.99
0.28 2.46 0.91 2.13
0.30 2.56 0.99 2.23
0.32 2.66 1.06 2.29
0.34 2.75 1.12 2.31
0.36 2.83 1.18 2.29
0.38 2.90 1.24 2.23
0.40 2.97 1.29 2.16
0.42 3.04 1.34 2.06
0.44 3.10 1.39 1.96
0.46 3.17 1.44 1.86
0.48 3.22 1.49 1.76
0.50 3.28 1.53 1.67
0.52 3.32 1.57 1.59
0.54 3.36 1.60 1.52
0.56 3.39 1.62 1.44
0.58 3.43 1.65 1.36
0.60 3.46 1.68 1.26
0.62 3.49 1.70 1.16
0.64 3.53 1.73 1.07
0.66 3.56 1.76 0.98
0.68 3.59 1.78 0.91
0.70 3.62 1.81 0.86
0.72 3.66 1.84 0.83
0.74 3.69 1.86 0.80
0.76 3.72 1.89 0.78
0.78 3.75 1.92 0.77
0.80 3.79 1.94 0.76
0.82 3.82 1.97 0.76
0.84 3.85 2.00 0.75
0.86 3.88 2.02 0.75
0.88 3.91 2.04 0.75
0.90 3.93 2.06 0.75
0.92 3.94 2.07 0.74
0.94 3.96 2.09 0.71
0.96 3.98 2.10 0.68
0.98 4.00 2.12 0.63
1.00 4.03 2.15 0.58
1.02 4.03 2.15 0.54
1.04 4.03 2.15 0.51

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

1.06 4.03 2.15 0.49
1.08 4.03 2.15 0.44
1.10 4.03 2.15 0.38
1.12 4.03 2.15 0.31
1.14 4.03 2.15 0.24
1.16 4.03 2.15 0.17
1.18 4.03 2.15 0.12
1.20 4.03 2.15 0.09
1.22 4.03 2.15 0.07
1.24 4.03 2.15 0.05
1.26 4.03 2.15 0.03
1.28 4.03 2.15 0.02
1.30 4.03 2.15 0.02
1.32 4.03 2.15 0.01
1.34 4.03 2.15 0.01
1.36 4.03 2.15 0.01
1.38 4.03 2.15 0.00
1.40 4.03 2.15 0.00
1.42 4.03 2.15 0.00
1.44 4.03 2.15 0.00
1.46 4.03 2.15 0.00
1.48 4.03 2.15 0.00
1.50 4.03 2.15 0.00
1.52 4.03 2.15 0.00
1.54 4.03 2.15 0.00
1.56 4.03 2.15 0.00
1.58 4.03 2.15 0.00
1.60 4.03 2.15 0.00
1.62 4.03 2.15 0.00
1.64 4.03 2.15 0.00
1.66 4.03 2.15 0.00
1.68 4.03 2.15 0.00
1.70 4.03 2.15 0.00
1.72 4.03 2.15 0.00
1.74 4.03 2.15 0.00
1.76 4.03 2.15 0.00
1.78 4.03 2.15 0.00
1.80 4.03 2.15 0.00
1.82 4.03 2.15 0.00
1.84 4.03 2.15 0.00
1.86 4.03 2.15 0.00
1.88 4.03 2.15 0.00
1.90 4.03 2.15 0.00
1.92 4.03 2.15 0.00
1.94 4.03 2.15 0.00
1.96 4.03 2.15 0.00
1.98 4.03 2.15 0.00
2.00 4.03 2.15 0.00
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Summary for Pond 3P: Southeast Chambers

Inflow = 35.84 cfs @ 0.55 hrs,  Volume= 2.038 af
Outflow = 1.08 cfs @ 1.59 hrs,  Volume= 0.129 af,  Atten= 97%,  Lag= 62.7 min
Primary = 1.08 cfs @ 1.59 hrs,  Volume= 0.129 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Peak Elev= 674.34' @ 1.59 hrs   Surf.Area= 31,344 sf   Storage= 84,157 cf

Plug-Flow detention time= 57.4 min calculated for 0.128 af (6% of inflow)
Center-of-Mass det. time= 30.8 min ( 75.5 - 44.7 )

Volume Invert Avail.Storage Storage Description
#1 670.00' 8,508 cf Custom Stage Data (Prismatic) Listed below (Recalc)

36,469 cf Overall - 12,835 cf Embedded = 23,634 cf  x 36.0% Voids
#2 670.75' 12,835 cf Cultec R-902HD @ 727.00' L  Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 727.00'L = 12,835.2 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#3 670.00' 6,320 cf Custom Stage Data (Prismatic) Listed below (Recalc)
22,076 cf Overall - 4,520 cf Embedded = 17,557 cf  x 36.0% Voids

#4 670.75' 4,520 cf Cultec R-902HD @ 256.00' L  Inside #3
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 256.00'L = 4,519.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#5 670.00' 17,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
80,732 cf Overall - 31,708 cf Embedded = 49,023 cf  x 36.0% Voids

#6 670.75' 31,708 cf Cultec R-902HD @ 1,796.00' L  Inside #5
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 1,796.00'L = 31,708.4 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#7 675.25' 14,060 cf Custom Stage Data (Prismatic) Listed below (Recalc)
55,345 cf Overall - 16,291 cf Embedded = 39,054 cf  x 36.0% Voids

#8 675.75' 16,291 cf Cultec R-280HD @ 2,683.00' L  Inside #7
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 2,683.00'L = 16,290.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

#9 670.00' 2,847 cf Custom Stage Data (Prismatic) Listed below (Recalc)
10,008 cf Overall - 2,101 cf Embedded = 7,907 cf  x 36.0% Voids

#10 670.75' 2,101 cf Cultec R-902HD @ 119.00' L  Inside #9
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 119.00'L = 2,100.9 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#11 670.34' 4,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)
17,077 cf Overall - 3,619 cf Embedded = 13,458 cf  x 36.0% Voids

#12 671.09' 3,619 cf Cultec R-902HD @ 205.00' L  Inside #11
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 205.00'L = 3,619.3 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#13 670.41' 3,242 cf Custom Stage Data (Prismatic) Listed below (Recalc)
11,529 cf Overall - 2,525 cf Embedded = 9,005 cf  x 36.0% Voids

#14 671.16' 2,525 cf Cultec R-902HD @ 143.00' L  Inside #13
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 143.00'L = 2,524.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#15 671.37' 5,180 cf Custom Stage Data (Prismatic) Listed below (Recalc)
18,961 cf Overall - 4,573 cf Embedded = 14,388 cf  x 36.0% Voids
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#16 672.12' 4,573 cf Cultec R-902HD @ 259.00' L  Inside #15
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 259.00'L = 4,572.6 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

140,821 cf Total Available Storage

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

670.00 6,238 0 0
675.75 6,447 36,469 36,469

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

670.00 2,338 0 0
678.90 2,623 22,076 22,076

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

670.00 15,163 0 0
675.25 15,592 80,732 80,732

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

675.25 15,163 0 0
678.90 15,163 55,345 55,345

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

670.00 1,062 0 0
678.90 1,187 10,008 10,008

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

670.34 1,940 0 0
678.90 2,050 17,077 17,077

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

670.41 1,310 0 0
678.90 1,406 11,529 11,529

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

671.37 2,362 0 0
678.90 2,674 18,961 18,961

Device Routing     Invert Outlet Devices
#1 Primary 670.00' 4.5" Vert. Orifice/Grate    C= 0.600   
#2 Tertiary 678.60' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
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#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.08 cfs @ 1.59 hrs  HW=674.34'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.08 cfs @ 9.81 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.00'  TW=670.75'   (Dynamic Tailwater)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.00'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Southeast Chambers

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
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Peak Elev=674.34'
Storage=84,157 cf

35.84 cfs

1.08 cfs1.08 cfs
0.00 cfs0.00 cfs
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Pond 3P: Southeast Chambers

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
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670  Orifice/Grate 

 Initial Tailwater 

 Sharp-Crested Rectangular Weir 

 Orifice/Grate 

 Sharp-Crested Rectangular Weir 

Pond 3P: Southeast Chambers

Storage

Stage-Area-Storage

Storage (cubic-feet)
120,000100,00080,00060,00040,00020,0000
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670  Custom Stage Data + Custom Stage Data + Custom Stage Data + Custom Stage Data 

 Cultec R-902HD + Cultec R-902HD + Cultec R-902HD + Cultec R-902HD 

 Custom Stage Data 

 Cultec R-280HD 

 Custom Stage Data 

 Cultec R-902HD 

 Custom Stage Data 

 Cultec R-902HD 
 Custom Stage Data 

 Cultec R-902HD 
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Hydrograph for Pond 3P: Southeast Chambers

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.00 0.00 0.00 0.00 0.00
0.05 0.00 0 670.00 0.00 0.00 0.00 0.00
0.10 0.01 0 670.00 0.00 0.00 0.00 0.00
0.15 0.57 27 670.00 0.00 0.00 0.00 0.00
0.20 2.56 253 670.03 0.00 0.00 0.00 0.00
0.25 5.73 919 670.10 0.03 0.03 0.00 0.00
0.30 10.09 2,237 670.25 0.13 0.13 0.00 0.00
0.35 17.86 4,432 670.48 0.29 0.29 0.00 0.00
0.40 27.74 8,396 670.81 0.42 0.42 0.00 0.00
0.45 32.69 13,701 671.06 0.50 0.50 0.00 0.00
0.50 35.25 19,699 671.34 0.57 0.57 0.00 0.00
0.55 35.83 26,000 671.62 0.64 0.64 0.00 0.00
0.60 34.87 32,280 671.90 0.70 0.70 0.00 0.00
0.65 32.92 38,299 672.17 0.75 0.75 0.00 0.00
0.70 30.40 43,912 672.41 0.79 0.79 0.00 0.00
0.75 27.65 49,042 672.64 0.83 0.83 0.00 0.00
0.80 25.01 53,675 672.84 0.87 0.87 0.00 0.00
0.85 22.73 57,850 673.03 0.90 0.90 0.00 0.00
0.90 20.87 61,640 673.21 0.92 0.92 0.00 0.00
0.95 19.35 65,117 673.37 0.95 0.95 0.00 0.00
1.00 17.99 68,330 673.52 0.97 0.97 0.00 0.00
1.05 16.68 71,298 673.66 0.99 0.99 0.00 0.00
1.10 15.19 74,018 673.80 1.01 1.01 0.00 0.00
1.15 13.45 76,446 673.92 1.03 1.03 0.00 0.00
1.20 11.52 78,545 674.03 1.04 1.04 0.00 0.00
1.25 9.45 80,280 674.12 1.06 1.06 0.00 0.00
1.30 7.43 81,643 674.20 1.06 1.06 0.00 0.00
1.35 5.58 82,652 674.25 1.07 1.07 0.00 0.00
1.40 4.04 83,348 674.29 1.08 1.08 0.00 0.00
1.45 2.82 83,788 674.32 1.08 1.08 0.00 0.00
1.50 1.93 84,032 674.33 1.08 1.08 0.00 0.00
1.55 1.33 84,137 674.34 1.08 1.08 0.00 0.00
1.60 0.99 84,156 674.34 1.08 1.08 0.00 0.00
1.65 0.75 84,121 674.34 1.08 1.08 0.00 0.00
1.70 0.57 84,048 674.33 1.08 1.08 0.00 0.00
1.75 0.44 83,946 674.33 1.08 1.08 0.00 0.00
1.80 0.35 83,823 674.32 1.08 1.08 0.00 0.00
1.85 0.28 83,686 674.31 1.08 1.08 0.00 0.00
1.90 0.23 83,538 674.30 1.08 1.08 0.00 0.00
1.95 0.19 83,382 674.30 1.08 1.08 0.00 0.00
2.00 0.00 83,220 674.29 1.08 1.08 0.00 0.00
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Stage-Discharge for Pond 3P: Southeast Chambers

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.00 0.00 0.00 0.00 0.00
670.20 0.09 0.09 0.00 0.00
670.40 0.25 0.25 0.00 0.00
670.60 0.34 0.34 0.00 0.00
670.80 0.42 0.42 0.00 0.00
671.00 0.48 0.48 0.00 0.00
671.20 0.54 0.54 0.00 0.00
671.40 0.59 0.59 0.00 0.00
671.60 0.63 0.63 0.00 0.00
671.80 0.68 0.68 0.00 0.00
672.00 0.72 0.72 0.00 0.00
672.20 0.75 0.75 0.00 0.00
672.40 0.79 0.79 0.00 0.00
672.60 0.83 0.83 0.00 0.00
672.80 0.86 0.86 0.00 0.00
673.00 0.89 0.89 0.00 0.00
673.20 0.92 0.92 0.00 0.00
673.40 0.95 0.95 0.00 0.00
673.60 0.99 0.98 0.01 0.00
673.80 1.04 1.01 0.03 0.00
674.00 1.08 1.04 0.04 0.00
674.20 1.11 1.07 0.05 0.00
674.40 1.15 1.09 0.05 0.00
674.60 1.18 1.12 0.06 0.00
674.80 1.21 1.14 0.07 0.00
675.00 1.24 1.17 0.07 0.00
675.20 1.27 1.19 0.08 0.00
675.40 1.29 1.21 0.08 0.00
675.60 1.32 1.24 0.08 0.00
675.80 1.35 1.26 0.09 0.00
676.00 1.37 1.28 0.09 0.00
676.20 1.40 1.30 0.10 0.00
676.40 1.43 1.33 0.10 0.00
676.60 1.45 1.35 0.10 0.00
676.80 1.47 1.37 0.11 0.00
677.00 1.50 1.39 0.11 0.00
677.20 1.52 1.41 0.11 0.00
677.40 1.54 1.43 0.12 0.00
677.60 1.57 1.45 0.12 0.00
677.80 1.59 1.47 0.12 0.00
678.00 3.40 1.49 1.91 0.00
678.20 6.77 1.51 5.26 0.00
678.40 11.25 1.52 9.72 0.00
678.60 16.68 1.54 15.13 0.00
678.80 24.77 1.56 21.42 1.79
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Stage-Area-Storage for Pond 3P: Southeast Chambers

Elevation
(feet)

Storage
(cubic-feet)

670.00 0
670.10 893
670.20 1,787
670.30 2,681
670.40 3,618
670.50 4,626
670.60 5,639
670.70 6,653
670.80 8,202
670.90 10,288
671.00 12,379
671.10 14,465
671.20 16,635
671.30 18,830
671.40 21,049
671.50 23,322
671.60 25,582
671.70 27,830
671.80 30,075
671.90 32,317
672.00 34,546
672.10 36,761
672.20 39,047
672.30 41,344
672.40 43,628
672.50 45,906
672.60 48,170
672.70 50,428
672.80 52,674
672.90 54,899
673.00 57,117
673.10 59,314
673.20 61,492
673.30 63,654
673.40 65,789
673.50 67,899
673.60 69,981
673.70 72,030
673.80 74,047
673.90 76,023
674.00 77,955
674.10 79,844
674.20 81,679
674.30 83,453
674.40 85,139
674.50 86,709
674.60 88,153
674.70 89,496
674.80 90,763
674.90 91,997
675.00 93,215
675.10 94,422
675.20 95,621

Elevation
(feet)

Storage
(cubic-feet)

675.30 96,808
675.40 97,984
675.50 99,158
675.60 100,327
675.70 101,491
675.80 102,865
675.90 104,433
676.00 105,977
676.10 107,509
676.20 109,032
676.30 110,542
676.40 112,038
676.50 113,523
676.60 114,993
676.70 116,452
676.80 117,901
676.90 119,339
677.00 120,753
677.10 122,143
677.20 123,511
677.30 124,850
677.40 126,157
677.50 127,426
677.60 128,644
677.70 129,794
677.80 130,846
677.90 131,802
678.00 132,704
678.10 133,604
678.20 134,505
678.30 135,406
678.40 136,307
678.50 137,209
678.60 138,112
678.70 139,014
678.80 139,917
678.90 140,821
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Summary for Pond 8P: North System

Inflow = 15.47 cfs @ 0.47 hrs,  Volume= 0.888 af
Outflow = 15.43 cfs @ 0.50 hrs,  Volume= 0.860 af,  Atten= 0%,  Lag= 1.6 min
Primary = 6.18 cfs @ 0.50 hrs,  Volume= 0.364 af
Secondary = 9.26 cfs @ 0.50 hrs,  Volume= 0.495 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Peak Elev= 678.38' @ 0.50 hrs   Surf.Area= 3,554 sf   Storage= 4,516 cf

Plug-Flow detention time= 7.9 min calculated for 0.856 af (96% of inflow)
Center-of-Mass det. time= 6.5 min ( 48.3 - 41.8 )

Volume Invert Avail.Storage Storage Description
#1 670.75' 6,908 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

670.75 14 0 0
672.50 14 25 25
674.50 14 28 53
676.50 14 28 81
677.00 2,084 525 605
678.00 3,174 2,629 3,234
678.90 4,072 3,261 6,495
679.00 4,193 413 6,908

Device Routing     Invert Outlet Devices
#1 Primary 676.50' 6.5" Vert. Orifice/Grate    C= 0.600   
#2 Primary 678.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Tertiary 678.50' 35.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=6.17 cfs @ 0.50 hrs  HW=678.38'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.41 cfs @ 6.11 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 4.77 cfs @ 2.11 fps)

Secondary OutFlow  Max=9.25 cfs @ 0.50 hrs  HW=678.38'  TW=671.33'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 0.13 cfs @ 10.57 fps)
5=Sharp-Crested Rectangular Weir  (Weir Controls 9.12 cfs @ 2.67 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.75'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 8P: North System
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Peak Elev=678.38'
Storage=4,516 cf
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Pond 8P: North System

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
80706050403020100

E
le

va
ti

o
n

  (
fe

et
)

679

678

677

676

675

674

673

672

671

 Orifice/Grate 

 Sharp-Crested Rectangular Weir 

 Orifice/Grate 

 Sharp-Crested Rectangular Weir 
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Huff 0-10sm 1Q 1.00 hrs  Rainfall=4.03"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_6A
  Printed  5/13/2020Prepared by {enter your company name here}

Page 19HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

Pond 8P: North System

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
6,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
4,0003,5003,0002,5002,0001,5001,0005000
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671  Custom Stage Data 



Huff 0-10sm 1Q 1.00 hrs  Rainfall=4.03"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_6A
  Printed  5/13/2020Prepared by {enter your company name here}

Page 20HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

Hydrograph for Pond 8P: North System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.75 0.00 0.00 0.00 0.00
0.05 0.00 0 670.75 0.00 0.00 0.00 0.00
0.10 0.02 0 670.78 0.00 0.00 0.00 0.00
0.15 0.43 22 672.29 0.00 0.00 0.00 0.00
0.20 2.08 181 676.71 0.24 0.13 0.10 0.00
0.25 5.37 700 677.04 0.69 0.58 0.11 0.00
0.30 9.20 1,793 677.50 1.07 0.95 0.12 0.00
0.35 12.50 3,433 678.06 4.38 1.56 2.81 0.00
0.40 14.59 4,311 678.32 12.96 5.08 7.88 0.00
0.45 15.42 4,486 678.37 15.05 6.01 9.05 0.00
0.50 15.37 4,516 678.38 15.43 6.17 9.25 0.00
0.55 14.82 4,489 678.37 15.10 6.03 9.07 0.00
0.60 13.99 4,430 678.36 14.38 5.71 8.67 0.00
0.65 12.91 4,350 678.33 13.43 5.29 8.14 0.00
0.70 11.68 4,252 678.31 12.27 4.78 7.49 0.00
0.75 10.48 4,144 678.27 11.06 4.25 6.81 0.00
0.80 9.47 4,044 678.25 9.98 3.79 6.19 0.00
0.85 8.73 3,962 678.22 9.12 3.42 5.69 0.00
0.90 8.19 3,900 678.20 8.48 3.16 5.33 0.00
0.95 7.74 3,851 678.19 8.00 2.95 5.04 0.00
1.00 7.23 3,802 678.17 7.53 2.76 4.76 0.00
1.05 6.59 3,743 678.16 6.96 2.53 4.43 0.00
1.10 5.87 3,671 678.13 6.31 2.28 4.03 0.00
1.15 5.02 3,586 678.11 5.57 1.99 3.58 0.00
1.20 4.06 3,479 678.08 4.71 1.68 3.03 0.00
1.25 3.16 3,358 678.04 3.85 1.40 2.45 0.00
1.30 2.38 3,231 678.00 3.12 1.23 1.89 0.00
1.35 1.81 3,097 677.96 2.55 1.21 1.34 0.00
1.40 1.39 2,968 677.91 2.07 1.19 0.88 0.00
1.45 1.06 2,849 677.88 1.69 1.17 0.52 0.00
1.50 0.82 2,739 677.84 1.41 1.15 0.27 0.00
1.55 0.62 2,631 677.80 1.24 1.13 0.11 0.00
1.60 0.48 2,511 677.76 1.21 1.10 0.11 0.00
1.65 0.37 2,372 677.71 1.19 1.08 0.11 0.00
1.70 0.28 2,220 677.66 1.15 1.05 0.11 0.00
1.75 0.22 2,061 677.60 1.12 1.01 0.11 0.00
1.80 0.17 1,899 677.54 1.08 0.98 0.11 0.00
1.85 0.14 1,736 677.48 1.04 0.94 0.11 0.00
1.90 0.11 1,574 677.42 1.00 0.89 0.10 0.00
1.95 0.08 1,415 677.36 0.95 0.85 0.10 0.00
2.00 0.00 1,260 677.29 0.90 0.80 0.10 0.00
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Stage-Discharge for Pond 8P: North System

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.75 0.00 0.00 0.00 0.00
670.95 0.00 0.00 0.00 0.00
671.15 0.00 0.00 0.00 0.00
671.35 0.00 0.00 0.00 0.00
671.55 0.00 0.00 0.00 0.00
671.75 0.00 0.00 0.00 0.00
671.95 0.00 0.00 0.00 0.00
672.15 0.00 0.00 0.00 0.00
672.35 0.00 0.00 0.00 0.00
672.55 0.00 0.00 0.00 0.00
672.75 0.00 0.00 0.00 0.00
672.95 0.00 0.00 0.00 0.00
673.15 0.00 0.00 0.00 0.00
673.35 0.00 0.00 0.00 0.00
673.55 0.00 0.00 0.00 0.00
673.75 0.03 0.00 0.03 0.00
673.95 0.04 0.00 0.04 0.00
674.15 0.05 0.00 0.05 0.00
674.35 0.05 0.00 0.05 0.00
674.55 0.06 0.00 0.06 0.00
674.75 0.06 0.00 0.06 0.00
674.95 0.07 0.00 0.07 0.00
675.15 0.07 0.00 0.07 0.00
675.35 0.08 0.00 0.08 0.00
675.55 0.08 0.00 0.08 0.00
675.75 0.09 0.00 0.09 0.00
675.95 0.09 0.00 0.09 0.00
676.15 0.10 0.00 0.10 0.00
676.35 0.10 0.00 0.10 0.00
676.55 0.11 0.01 0.10 0.00
676.75 0.28 0.18 0.11 0.00
676.95 0.58 0.47 0.11 0.00
677.15 0.80 0.68 0.11 0.00
677.35 0.96 0.84 0.11 0.00
677.55 1.10 0.98 0.12 0.00
677.75 1.22 1.10 0.12 0.00
677.95 2.48 1.20 1.28 0.00
678.15 6.77 2.46 4.31 0.00
678.35 14.10 5.58 8.51 0.00
678.55 24.61 9.86 13.70 1.05
678.75 46.70 15.13 19.77 11.80
678.95 76.77 21.27 26.68 28.82
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Stage-Area-Storage for Pond 8P: North System

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

670.75 14 0
670.85 14 1
670.95 14 3
671.05 14 4
671.15 14 6
671.25 14 7
671.35 14 8
671.45 14 10
671.55 14 11
671.65 14 13
671.75 14 14
671.85 14 15
671.95 14 17
672.05 14 18
672.15 14 20
672.25 14 21
672.35 14 22
672.45 14 24
672.55 14 25
672.65 14 27
672.75 14 28
672.85 14 29
672.95 14 31
673.05 14 32
673.15 14 34
673.25 14 35
673.35 14 36
673.45 14 38
673.55 14 39
673.65 14 41
673.75 14 42
673.85 14 43
673.95 14 45
674.05 14 46
674.15 14 48
674.25 14 49
674.35 14 50
674.45 14 52
674.55 14 53
674.65 14 55
674.75 14 56
674.85 14 57
674.95 14 59
675.05 14 60
675.15 14 62
675.25 14 63
675.35 14 64
675.45 14 66
675.55 14 67
675.65 14 69
675.75 14 70
675.85 14 71
675.95 14 73

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

676.05 14 74
676.15 14 76
676.25 14 77
676.35 14 78
676.45 14 80
676.55 221 86
676.65 635 129
676.75 1,049 213
676.85 1,463 339
676.95 1,877 506
677.05 2,138 711
677.15 2,247 930
677.25 2,357 1,160
677.35 2,466 1,401
677.45 2,575 1,653
677.55 2,683 1,916
677.65 2,792 2,190
677.75 2,902 2,475
677.85 3,011 2,770
677.95 3,120 3,077
678.05 3,224 3,394
678.15 3,324 3,721
678.25 3,423 4,059
678.35 3,523 4,406
678.45 3,623 4,763
678.55 3,723 5,131
678.65 3,823 5,508
678.75 3,922 5,895
678.85 4,022 6,292
678.95 4,133 6,700
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Summary for Subcatchment 1S: North Property

Runoff = 11.35 cfs @ 0.60 hrs,  Volume= 0.918 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Huff 0-10sm 1Q 2.00 hrs  Rainfall=4.97"

Area (ac) CN Description
3.500 83 1/4 acre lots, 38% imp, HSG C
2.170 62.00% Pervious Area
1.330 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.3 550 0.0120 0.56 Lag/CN Method, 

Subcatchment 1S: North Property

Runoff

Hydrograph

Time  (hours)
3210
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Huff 0-10sm 1Q 2.00 hrs
Rainfall=4.97"

Runoff Area=3.500 ac
Runoff Volume=0.918 af

Runoff Depth=3.15"
Flow Length=550'

Slope=0.0120 '/'
Tc=16.3 min

CN=83

11.35 cfs
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Hydrograph for Subcatchment 1S: North Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.05 0.10 0.00 0.00
0.10 0.40 0.00 0.00
0.15 0.81 0.07 0.01
0.20 1.23 0.23 0.22
0.25 1.61 0.45 1.13
0.30 1.91 0.63 3.16
0.35 2.15 0.80 5.88
0.40 2.38 0.97 8.39
0.45 2.60 1.14 10.07
0.50 2.81 1.30 10.90
0.55 3.00 1.45 11.25
0.60 3.16 1.58 11.35
0.65 3.31 1.70 11.22
0.70 3.44 1.81 10.86
0.75 3.56 1.91 10.28
0.80 3.66 2.00 9.59
0.85 3.77 2.08 8.89
0.90 3.87 2.17 8.19
0.95 3.96 2.25 7.57
1.00 4.04 2.32 7.06
1.05 4.11 2.38 6.62
1.10 4.17 2.43 6.19
1.15 4.22 2.48 5.69
1.20 4.27 2.52 5.12
1.25 4.32 2.56 4.56
1.30 4.37 2.61 4.08
1.35 4.42 2.65 3.74
1.40 4.47 2.70 3.51
1.45 4.52 2.74 3.37
1.50 4.57 2.79 3.28
1.55 4.62 2.83 3.23
1.60 4.67 2.88 3.20
1.65 4.72 2.92 3.18
1.70 4.77 2.97 3.17
1.75 4.81 3.01 3.17
1.80 4.84 3.03 3.15
1.85 4.87 3.06 3.07
1.90 4.89 3.08 2.87
1.95 4.93 3.11 2.58
2.00 4.97 3.15 2.30
2.05 4.97 3.15 2.13
2.10 4.97 3.15 2.02
2.15 4.97 3.15 1.80
2.20 4.97 3.15 1.41
2.25 4.97 3.15 0.98
2.30 4.97 3.15 0.63
2.35 4.97 3.15 0.39
2.40 4.97 3.15 0.25
2.45 4.97 3.15 0.16
2.50 4.97 3.15 0.10
2.55 4.97 3.15 0.06
2.60 4.97 3.15 0.04

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

2.65 4.97 3.15 0.02
2.70 4.97 3.15 0.01
2.75 4.97 3.15 0.01
2.80 4.97 3.15 0.00
2.85 4.97 3.15 0.00
2.90 4.97 3.15 0.00
2.95 4.97 3.15 0.00
3.00 4.97 3.15 0.00



Huff 0-10sm 1Q 2.00 hrs  Rainfall=4.97"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_6A
  Printed  5/13/2020Prepared by {enter your company name here}

Page 3HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: South Property

Runoff = 22.41 cfs @ 0.72 hrs,  Volume= 1.967 af,  Depth> 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Huff 0-10sm 1Q 2.00 hrs  Rainfall=4.97"

Area (ac) CN Description
7.500 83 1/4 acre lots, 38% imp, HSG C
4.650 62.00% Pervious Area
2.850 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 1,020 0.0150 0.71 Lag/CN Method, 

Subcatchment 7S: South Property

Runoff

Hydrograph
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Huff 0-10sm 1Q 2.00 hrs
Rainfall=4.97"

Runoff Area=7.500 ac
Runoff Volume=1.967 af

Runoff Depth>3.15"
Flow Length=1,020'

Slope=0.0150 '/'
Tc=23.9 min

CN=83

22.41 cfs
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Hydrograph for Subcatchment 7S: South Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.05 0.10 0.00 0.00
0.10 0.40 0.00 0.00
0.15 0.81 0.07 0.00
0.20 1.23 0.23 0.13
0.25 1.61 0.45 0.71
0.30 1.91 0.63 2.21
0.35 2.15 0.80 4.90
0.40 2.38 0.97 8.57
0.45 2.60 1.14 12.52
0.50 2.81 1.30 16.07
0.55 3.00 1.45 18.87
0.60 3.16 1.58 20.80
0.65 3.31 1.70 21.90
0.70 3.44 1.81 22.35
0.75 3.56 1.91 22.30
0.80 3.66 2.00 21.82
0.85 3.77 2.08 21.01
0.90 3.87 2.17 19.96
0.95 3.96 2.25 18.81
1.00 4.04 2.32 17.65
1.05 4.11 2.38 16.56
1.10 4.17 2.43 15.55
1.15 4.22 2.48 14.55
1.20 4.27 2.52 13.52
1.25 4.32 2.56 12.44
1.30 4.37 2.61 11.36
1.35 4.42 2.65 10.34
1.40 4.47 2.70 9.45
1.45 4.52 2.74 8.74
1.50 4.57 2.79 8.19
1.55 4.62 2.83 7.79
1.60 4.67 2.88 7.50
1.65 4.72 2.92 7.29
1.70 4.77 2.97 7.14
1.75 4.81 3.01 7.04
1.80 4.84 3.03 6.95
1.85 4.87 3.06 6.85
1.90 4.89 3.08 6.67
1.95 4.93 3.11 6.37
2.00 4.97 3.15 5.97
2.05 4.97 3.15 5.54
2.10 4.97 3.15 5.14
2.15 4.97 3.15 4.73
2.20 4.97 3.15 4.25
2.25 4.97 3.15 3.65
2.30 4.97 3.15 2.99
2.35 4.97 3.15 2.34
2.40 4.97 3.15 1.76
2.45 4.97 3.15 1.28
2.50 4.97 3.15 0.93
2.55 4.97 3.15 0.68
2.60 4.97 3.15 0.50

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

2.65 4.97 3.15 0.37
2.70 4.97 3.15 0.27
2.75 4.97 3.15 0.20
2.80 4.97 3.15 0.14
2.85 4.97 3.15 0.10
2.90 4.97 3.15 0.07
2.95 4.97 3.15 0.05
3.00 4.97 3.15 0.04
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Summary for Subcatchment 8S: Northwood Drive Bypass

Runoff = 3.02 cfs @ 0.87 hrs,  Volume= 0.295 af,  Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Huff 0-10sm 1Q 2.00 hrs  Rainfall=4.97"

Area (ac) CN Description
1.200 81 1/3 acre lots, 30% imp, HSG C
0.840 70.00% Pervious Area
0.360 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.5 1,070 0.0100 0.55 Lag/CN Method, Lag CN

Subcatchment 8S: Northwood Drive Bypass

Runoff

Hydrograph

Time  (hours)
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Huff 0-10sm 1Q 2.00 hrs
Rainfall=4.97"

Runoff Area=1.200 ac
Runoff Volume=0.295 af

Runoff Depth>2.95"
Flow Length=1,070'

Slope=0.0100 '/'
Tc=32.5 min

CN=81

3.02 cfs
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Hydrograph for Subcatchment 8S: Northwood Drive Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.05 0.10 0.00 0.00
0.10 0.40 0.00 0.00
0.15 0.81 0.04 0.00
0.20 1.23 0.19 0.01
0.25 1.61 0.37 0.03
0.30 1.91 0.55 0.10
0.35 2.15 0.70 0.25
0.40 2.38 0.86 0.48
0.45 2.60 1.02 0.82
0.50 2.81 1.17 1.21
0.55 3.00 1.31 1.62
0.60 3.16 1.44 2.01
0.65 3.31 1.55 2.36
0.70 3.44 1.66 2.64
0.75 3.56 1.76 2.85
0.80 3.66 1.84 2.97
0.85 3.77 1.93 3.02
0.90 3.87 2.01 3.02
0.95 3.96 2.09 2.96
1.00 4.04 2.16 2.88
1.05 4.11 2.21 2.78
1.10 4.17 2.26 2.65
1.15 4.22 2.31 2.53
1.20 4.27 2.35 2.40
1.25 4.32 2.39 2.26
1.30 4.37 2.43 2.11
1.35 4.42 2.48 1.97
1.40 4.47 2.52 1.83
1.45 4.52 2.56 1.70
1.50 4.57 2.61 1.58
1.55 4.62 2.65 1.47
1.60 4.67 2.69 1.39
1.65 4.72 2.74 1.32
1.70 4.77 2.78 1.26
1.75 4.81 2.82 1.22
1.80 4.84 2.85 1.19
1.85 4.87 2.87 1.16
1.90 4.89 2.89 1.13
1.95 4.93 2.92 1.09
2.00 4.97 2.96 1.05
2.05 4.97 2.96 1.00
2.10 4.97 2.96 0.95
2.15 4.97 2.96 0.89
2.20 4.97 2.96 0.83
2.25 4.97 2.96 0.76
2.30 4.97 2.96 0.68
2.35 4.97 2.96 0.59
2.40 4.97 2.96 0.50
2.45 4.97 2.96 0.42
2.50 4.97 2.96 0.35
2.55 4.97 2.96 0.28
2.60 4.97 2.96 0.22

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

2.65 4.97 2.96 0.17
2.70 4.97 2.96 0.14
2.75 4.97 2.96 0.11
2.80 4.97 2.96 0.09
2.85 4.97 2.96 0.07
2.90 4.97 2.96 0.05
2.95 4.97 2.96 0.04
3.00 4.97 2.96 0.03
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Summary for Subcatchment 9S: ODH Subdivision Bypass

Runoff = 1.76 cfs @ 0.42 hrs,  Volume= 0.136 af,  Depth= 2.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Huff 0-10sm 1Q 2.00 hrs  Rainfall=4.97"

Area (ac) CN Description
0.550 81 1/3 acre lots, 30% imp, HSG C
0.385 70.00% Pervious Area
0.165 30.00% Impervious Area

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

9.2 380 0.0240 0.69 Lag/CN Method, 

Subcatchment 9S: ODH Subdivision Bypass

Runoff

Hydrograph

Time  (hours)
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Huff 0-10sm 1Q 2.00 hrs
Rainfall=4.97"

Runoff Area=0.550 ac
Runoff Volume=0.136 af

Runoff Depth=2.96"
Flow Length=380'

Slope=0.0240 '/'
Tc=9.2 min

CN=81

1.76 cfs
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Hydrograph for Subcatchment 9S: ODH Subdivision Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.05 0.10 0.00 0.00
0.10 0.40 0.00 0.00
0.15 0.81 0.04 0.01
0.20 1.23 0.19 0.14
0.25 1.61 0.37 0.62
0.30 1.91 0.55 1.26
0.35 2.15 0.70 1.66
0.40 2.38 0.86 1.75
0.45 2.60 1.02 1.75
0.50 2.81 1.17 1.75
0.55 3.00 1.31 1.73
0.60 3.16 1.44 1.68
0.65 3.31 1.55 1.58
0.70 3.44 1.66 1.45
0.75 3.56 1.76 1.32
0.80 3.66 1.84 1.21
0.85 3.77 1.93 1.11
0.90 3.87 2.01 1.02
0.95 3.96 2.09 0.97
1.00 4.04 2.16 0.93
1.05 4.11 2.21 0.87
1.10 4.17 2.26 0.78
1.15 4.22 2.31 0.68
1.20 4.27 2.35 0.58
1.25 4.32 2.39 0.52
1.30 4.37 2.43 0.50
1.35 4.42 2.48 0.49
1.40 4.47 2.52 0.48
1.45 4.52 2.56 0.48
1.50 4.57 2.61 0.48
1.55 4.62 2.65 0.48
1.60 4.67 2.69 0.48
1.65 4.72 2.74 0.48
1.70 4.77 2.78 0.48
1.75 4.81 2.82 0.48
1.80 4.84 2.85 0.47
1.85 4.87 2.87 0.41
1.90 4.89 2.89 0.34
1.95 4.93 2.92 0.29
2.00 4.97 2.96 0.28
2.05 4.97 2.96 0.31
2.10 4.97 2.96 0.26
2.15 4.97 2.96 0.14
2.20 4.97 2.96 0.06
2.25 4.97 2.96 0.03
2.30 4.97 2.96 0.01
2.35 4.97 2.96 0.01
2.40 4.97 2.96 0.00
2.45 4.97 2.96 0.00
2.50 4.97 2.96 0.00
2.55 4.97 2.96 0.00
2.60 4.97 2.96 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

2.65 4.97 2.96 0.00
2.70 4.97 2.96 0.00
2.75 4.97 2.96 0.00
2.80 4.97 2.96 0.00
2.85 4.97 2.96 0.00
2.90 4.97 2.96 0.00
2.95 4.97 2.96 0.00
3.00 4.97 2.96 0.00
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Summary for Pond 3P: Southeast Chambers

Inflow = 32.02 cfs @ 0.71 hrs,  Volume= 2.801 af
Outflow = 1.34 cfs @ 2.46 hrs,  Volume= 0.236 af,  Atten= 96%,  Lag= 105.0 min
Primary = 1.34 cfs @ 2.46 hrs,  Volume= 0.236 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 676.50' @ 2.46 hrs   Surf.Area= 46,874 sf   Storage= 113,551 cf

Plug-Flow detention time= 86.7 min calculated for 0.235 af (8% of inflow)
Center-of-Mass det. time= 46.2 min ( 112.5 - 66.3 )

Volume Invert Avail.Storage Storage Description
#1 670.00' 8,508 cf Custom Stage Data (Prismatic) Listed below (Recalc)

36,469 cf Overall - 12,835 cf Embedded = 23,634 cf  x 36.0% Voids
#2 670.75' 12,835 cf Cultec R-902HD @ 727.00' L  Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 727.00'L = 12,835.2 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#3 670.00' 6,320 cf Custom Stage Data (Prismatic) Listed below (Recalc)
22,076 cf Overall - 4,520 cf Embedded = 17,557 cf  x 36.0% Voids

#4 670.75' 4,520 cf Cultec R-902HD @ 256.00' L  Inside #3
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 256.00'L = 4,519.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#5 670.00' 17,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
80,732 cf Overall - 31,708 cf Embedded = 49,023 cf  x 36.0% Voids

#6 670.75' 31,708 cf Cultec R-902HD @ 1,796.00' L  Inside #5
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 1,796.00'L = 31,708.4 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#7 675.25' 14,060 cf Custom Stage Data (Prismatic) Listed below (Recalc)
55,345 cf Overall - 16,291 cf Embedded = 39,054 cf  x 36.0% Voids

#8 675.75' 16,291 cf Cultec R-280HD @ 2,683.00' L  Inside #7
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 2,683.00'L = 16,290.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

#9 670.00' 2,847 cf Custom Stage Data (Prismatic) Listed below (Recalc)
10,008 cf Overall - 2,101 cf Embedded = 7,907 cf  x 36.0% Voids

#10 670.75' 2,101 cf Cultec R-902HD @ 119.00' L  Inside #9
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 119.00'L = 2,100.9 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#11 670.34' 4,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)
17,077 cf Overall - 3,619 cf Embedded = 13,458 cf  x 36.0% Voids

#12 671.09' 3,619 cf Cultec R-902HD @ 205.00' L  Inside #11
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 205.00'L = 3,619.3 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#13 670.41' 3,242 cf Custom Stage Data (Prismatic) Listed below (Recalc)
11,529 cf Overall - 2,525 cf Embedded = 9,005 cf  x 36.0% Voids

#14 671.16' 2,525 cf Cultec R-902HD @ 143.00' L  Inside #13
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 143.00'L = 2,524.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#15 671.37' 5,180 cf Custom Stage Data (Prismatic) Listed below (Recalc)
18,961 cf Overall - 4,573 cf Embedded = 14,388 cf  x 36.0% Voids
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#16 672.12' 4,573 cf Cultec R-902HD @ 259.00' L  Inside #15
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 259.00'L = 4,572.6 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

140,821 cf Total Available Storage

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

670.00 6,238 0 0
675.75 6,447 36,469 36,469

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

670.00 2,338 0 0
678.90 2,623 22,076 22,076

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

670.00 15,163 0 0
675.25 15,592 80,732 80,732

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

675.25 15,163 0 0
678.90 15,163 55,345 55,345

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

670.00 1,062 0 0
678.90 1,187 10,008 10,008

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

670.34 1,940 0 0
678.90 2,050 17,077 17,077

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

670.41 1,310 0 0
678.90 1,406 11,529 11,529

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

671.37 2,362 0 0
678.90 2,674 18,961 18,961

Device Routing     Invert Outlet Devices
#1 Primary 670.00' 4.5" Vert. Orifice/Grate    C= 0.600   
#2 Tertiary 678.60' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
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#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.34 cfs @ 2.46 hrs  HW=676.50'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.34 cfs @ 12.10 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.00'  TW=670.75'   (Dynamic Tailwater)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.00'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Southeast Chambers

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph
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Peak Elev=676.50'
Storage=113,551 cf

32.02 cfs

1.34 cfs1.34 cfs
0.00 cfs0.00 cfs
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Pond 3P: Southeast Chambers

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
20181614121086420
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670  Orifice/Grate 

 Initial Tailwater 

 Sharp-Crested Rectangular Weir 

 Orifice/Grate 

 Sharp-Crested Rectangular Weir 

Pond 3P: Southeast Chambers

Storage

Stage-Area-Storage

Storage (cubic-feet)
120,000100,00080,00060,00040,00020,0000
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670  Custom Stage Data + Custom Stage Data + Custom Stage Data + Custom Stage Data 

 Cultec R-902HD + Cultec R-902HD + Cultec R-902HD + Cultec R-902HD 

 Custom Stage Data 

 Cultec R-280HD 

 Custom Stage Data 

 Cultec R-902HD 

 Custom Stage Data 

 Cultec R-902HD 
 Custom Stage Data 

 Cultec R-902HD 
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Hydrograph for Pond 3P: Southeast Chambers

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.00 0.00 0.00 0.00 0.00
0.10 0.00 0 670.00 0.00 0.00 0.00 0.00
0.20 0.27 13 670.00 0.00 0.00 0.00 0.00
0.30 3.57 522 670.06 0.01 0.01 0.00 0.00
0.40 10.45 2,823 670.32 0.19 0.19 0.00 0.00
0.50 24.62 8,787 670.83 0.43 0.43 0.00 0.00
0.60 30.46 18,580 671.29 0.56 0.56 0.00 0.00
0.70 32.01 29,682 671.78 0.67 0.67 0.00 0.00
0.80 30.85 40,827 672.28 0.77 0.77 0.00 0.00
0.90 28.07 51,225 672.74 0.85 0.85 0.00 0.00
1.00 24.92 60,501 673.15 0.92 0.92 0.00 0.00
1.10 22.03 68,659 673.54 0.97 0.97 0.00 0.00
1.20 19.09 75,762 673.89 1.02 1.02 0.00 0.00
1.30 16.04 81,756 674.20 1.07 1.07 0.00 0.00
1.40 13.52 86,704 674.50 1.10 1.10 0.00 0.00
1.50 11.89 90,876 674.81 1.14 1.14 0.00 0.00
1.60 10.98 94,575 675.11 1.18 1.18 0.00 0.00
1.70 10.50 98,013 675.40 1.21 1.21 0.00 0.00
1.80 10.22 101,306 675.68 1.25 1.25 0.00 0.00
1.90 9.66 104,461 675.90 1.27 1.27 0.00 0.00
2.00 8.53 107,307 676.09 1.29 1.29 0.00 0.00
2.10 7.31 109,713 676.24 1.31 1.31 0.00 0.00
2.20 5.80 111,640 676.37 1.32 1.32 0.00 0.00
2.30 3.76 112,926 676.46 1.33 1.33 0.00 0.00
2.40 1.95 113,487 676.50 1.34 1.34 0.00 0.00
2.50 1.00 113,525 676.50 1.34 1.34 0.00 0.00
2.60 0.57 113,326 676.49 1.33 1.33 0.00 0.00
2.70 0.33 113,008 676.47 1.33 1.33 0.00 0.00
2.80 0.20 112,624 676.44 1.33 1.33 0.00 0.00
2.90 0.13 112,205 676.41 1.33 1.33 0.00 0.00
3.00 0.00 111,767 676.38 1.32 1.32 0.00 0.00
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Stage-Discharge for Pond 3P: Southeast Chambers

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.00 0.00 0.00 0.00 0.00
670.20 0.09 0.09 0.00 0.00
670.40 0.25 0.25 0.00 0.00
670.60 0.34 0.34 0.00 0.00
670.80 0.42 0.42 0.00 0.00
671.00 0.48 0.48 0.00 0.00
671.20 0.54 0.54 0.00 0.00
671.40 0.59 0.59 0.00 0.00
671.60 0.63 0.63 0.00 0.00
671.80 0.68 0.68 0.00 0.00
672.00 0.72 0.72 0.00 0.00
672.20 0.75 0.75 0.00 0.00
672.40 0.79 0.79 0.00 0.00
672.60 0.83 0.83 0.00 0.00
672.80 0.86 0.86 0.00 0.00
673.00 0.89 0.89 0.00 0.00
673.20 0.92 0.92 0.00 0.00
673.40 0.95 0.95 0.00 0.00
673.60 0.99 0.98 0.01 0.00
673.80 1.04 1.01 0.03 0.00
674.00 1.08 1.04 0.04 0.00
674.20 1.11 1.07 0.05 0.00
674.40 1.15 1.09 0.05 0.00
674.60 1.18 1.12 0.06 0.00
674.80 1.21 1.14 0.07 0.00
675.00 1.24 1.17 0.07 0.00
675.20 1.27 1.19 0.08 0.00
675.40 1.29 1.21 0.08 0.00
675.60 1.32 1.24 0.08 0.00
675.80 1.35 1.26 0.09 0.00
676.00 1.37 1.28 0.09 0.00
676.20 1.40 1.30 0.10 0.00
676.40 1.43 1.33 0.10 0.00
676.60 1.45 1.35 0.10 0.00
676.80 1.47 1.37 0.11 0.00
677.00 1.50 1.39 0.11 0.00
677.20 1.52 1.41 0.11 0.00
677.40 1.54 1.43 0.12 0.00
677.60 1.57 1.45 0.12 0.00
677.80 1.59 1.47 0.12 0.00
678.00 3.40 1.49 1.91 0.00
678.20 6.77 1.51 5.26 0.00
678.40 11.25 1.52 9.72 0.00
678.60 16.68 1.54 15.13 0.00
678.80 24.77 1.56 21.42 1.79
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Stage-Area-Storage for Pond 3P: Southeast Chambers

Elevation
(feet)

Storage
(cubic-feet)

670.00 0
670.10 893
670.20 1,787
670.30 2,681
670.40 3,618
670.50 4,626
670.60 5,639
670.70 6,653
670.80 8,202
670.90 10,288
671.00 12,379
671.10 14,465
671.20 16,635
671.30 18,830
671.40 21,049
671.50 23,322
671.60 25,582
671.70 27,830
671.80 30,075
671.90 32,317
672.00 34,546
672.10 36,761
672.20 39,047
672.30 41,344
672.40 43,628
672.50 45,906
672.60 48,170
672.70 50,428
672.80 52,674
672.90 54,899
673.00 57,117
673.10 59,314
673.20 61,492
673.30 63,654
673.40 65,789
673.50 67,899
673.60 69,981
673.70 72,030
673.80 74,047
673.90 76,023
674.00 77,955
674.10 79,844
674.20 81,679
674.30 83,453
674.40 85,139
674.50 86,709
674.60 88,153
674.70 89,496
674.80 90,763
674.90 91,997
675.00 93,215
675.10 94,422
675.20 95,621

Elevation
(feet)

Storage
(cubic-feet)

675.30 96,808
675.40 97,984
675.50 99,158
675.60 100,327
675.70 101,491
675.80 102,865
675.90 104,433
676.00 105,977
676.10 107,509
676.20 109,032
676.30 110,542
676.40 112,038
676.50 113,523
676.60 114,993
676.70 116,452
676.80 117,901
676.90 119,339
677.00 120,753
677.10 122,143
677.20 123,511
677.30 124,850
677.40 126,157
677.50 127,426
677.60 128,644
677.70 129,794
677.80 130,846
677.90 131,802
678.00 132,704
678.10 133,604
678.20 134,505
678.30 135,406
678.40 136,307
678.50 137,209
678.60 138,112
678.70 139,014
678.80 139,917
678.90 140,821
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Summary for Pond 8P: North System

Inflow = 13.59 cfs @ 0.67 hrs,  Volume= 1.213 af
Outflow = 13.57 cfs @ 0.68 hrs,  Volume= 1.191 af,  Atten= 0%,  Lag= 1.1 min
Primary = 5.35 cfs @ 0.68 hrs,  Volume= 0.492 af
Secondary = 8.22 cfs @ 0.68 hrs,  Volume= 0.699 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 678.34' @ 0.68 hrs   Surf.Area= 3,511 sf   Storage= 4,362 cf

Plug-Flow detention time= 9.3 min calculated for 1.191 af (98% of inflow)
Center-of-Mass det. time= 7.7 min ( 71.2 - 63.5 )

Volume Invert Avail.Storage Storage Description
#1 670.75' 6,908 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

670.75 14 0 0
672.50 14 25 25
674.50 14 28 53
676.50 14 28 81
677.00 2,084 525 605
678.00 3,174 2,629 3,234
678.90 4,072 3,261 6,495
679.00 4,193 413 6,908

Device Routing     Invert Outlet Devices
#1 Primary 676.50' 6.5" Vert. Orifice/Grate    C= 0.600   
#2 Primary 678.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Tertiary 678.50' 35.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=5.35 cfs @ 0.68 hrs  HW=678.34'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.39 cfs @ 6.03 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 3.96 cfs @ 1.98 fps)

Secondary OutFlow  Max=8.22 cfs @ 0.68 hrs  HW=678.34'  TW=671.71'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 0.13 cfs @ 10.52 fps)
5=Sharp-Crested Rectangular Weir  (Weir Controls 8.09 cfs @ 2.55 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.75'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 8P: North System
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Storage=4,362 cf
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Pond 8P: North System
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Pond 8P: North System

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
6,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
4,0003,5003,0002,5002,0001,5001,0005000
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671  Custom Stage Data 
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Hydrograph for Pond 8P: North System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.75 0.00 0.00 0.00 0.00
0.10 0.00 0 670.75 0.00 0.00 0.00 0.00
0.20 0.22 12 671.57 0.00 0.00 0.00 0.00
0.30 3.26 397 676.89 0.48 0.37 0.11 0.00
0.40 8.87 2,204 677.65 1.16 1.04 0.12 0.00
0.50 12.11 4,143 678.27 11.05 4.25 6.80 0.00
0.60 13.36 4,325 678.33 13.13 5.16 7.98 0.00
0.70 13.50 4,361 678.34 13.56 5.34 8.21 0.00
0.80 12.56 4,301 678.32 12.84 5.03 7.81 0.00
0.90 11.21 4,188 678.29 11.55 4.46 7.09 0.00
1.00 9.94 4,069 678.25 10.24 3.90 6.34 0.00
1.10 8.85 3,965 678.22 9.14 3.43 5.71 0.00
1.20 7.52 3,843 678.19 7.91 2.92 4.99 0.00
1.30 6.20 3,700 678.14 6.57 2.38 4.19 0.00
1.40 5.34 3,588 678.11 5.58 2.00 3.58 0.00
1.50 4.86 3,517 678.09 5.00 1.79 3.22 0.00
1.60 4.58 3,475 678.07 4.67 1.67 3.00 0.00
1.70 4.43 3,451 678.07 4.48 1.61 2.87 0.00
1.80 4.34 3,437 678.06 4.38 1.57 2.80 0.00
1.90 4.00 3,408 678.05 4.16 1.50 2.65 0.00
2.00 3.35 3,326 678.03 3.61 1.34 2.27 0.00
2.10 2.97 3,246 678.00 3.15 1.24 1.92 0.00
2.20 2.24 3,143 677.97 2.70 1.22 1.48 0.00
2.30 1.30 2,940 677.91 1.93 1.18 0.75 0.00
2.40 0.76 2,721 677.83 1.33 1.14 0.19 0.00
2.50 0.44 2,498 677.76 1.17 1.10 0.07 0.00
2.60 0.26 2,213 677.66 1.11 1.05 0.06 0.00
2.70 0.15 1,899 677.54 1.04 0.98 0.06 0.00
2.80 0.09 1,583 677.42 0.95 0.90 0.06 0.00
2.90 0.06 1,281 677.30 0.86 0.81 0.06 0.00
3.00 0.00 1,002 677.18 0.76 0.71 0.05 0.00
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Stage-Discharge for Pond 8P: North System

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.75 0.00 0.00 0.00 0.00
670.95 0.00 0.00 0.00 0.00
671.15 0.00 0.00 0.00 0.00
671.35 0.00 0.00 0.00 0.00
671.55 0.00 0.00 0.00 0.00
671.75 0.00 0.00 0.00 0.00
671.95 0.00 0.00 0.00 0.00
672.15 0.00 0.00 0.00 0.00
672.35 0.00 0.00 0.00 0.00
672.55 0.00 0.00 0.00 0.00
672.75 0.00 0.00 0.00 0.00
672.95 0.00 0.00 0.00 0.00
673.15 0.00 0.00 0.00 0.00
673.35 0.00 0.00 0.00 0.00
673.55 0.00 0.00 0.00 0.00
673.75 0.03 0.00 0.03 0.00
673.95 0.04 0.00 0.04 0.00
674.15 0.05 0.00 0.05 0.00
674.35 0.05 0.00 0.05 0.00
674.55 0.06 0.00 0.06 0.00
674.75 0.06 0.00 0.06 0.00
674.95 0.07 0.00 0.07 0.00
675.15 0.07 0.00 0.07 0.00
675.35 0.08 0.00 0.08 0.00
675.55 0.08 0.00 0.08 0.00
675.75 0.09 0.00 0.09 0.00
675.95 0.09 0.00 0.09 0.00
676.15 0.10 0.00 0.10 0.00
676.35 0.10 0.00 0.10 0.00
676.55 0.11 0.01 0.10 0.00
676.75 0.28 0.18 0.11 0.00
676.95 0.58 0.47 0.11 0.00
677.15 0.80 0.68 0.11 0.00
677.35 0.96 0.84 0.11 0.00
677.55 1.10 0.98 0.12 0.00
677.75 1.22 1.10 0.12 0.00
677.95 2.48 1.20 1.28 0.00
678.15 6.77 2.46 4.31 0.00
678.35 14.10 5.58 8.51 0.00
678.55 24.61 9.86 13.70 1.05
678.75 46.70 15.13 19.77 11.80
678.95 76.77 21.27 26.68 28.82
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Stage-Area-Storage for Pond 8P: North System

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

670.75 14 0
670.85 14 1
670.95 14 3
671.05 14 4
671.15 14 6
671.25 14 7
671.35 14 8
671.45 14 10
671.55 14 11
671.65 14 13
671.75 14 14
671.85 14 15
671.95 14 17
672.05 14 18
672.15 14 20
672.25 14 21
672.35 14 22
672.45 14 24
672.55 14 25
672.65 14 27
672.75 14 28
672.85 14 29
672.95 14 31
673.05 14 32
673.15 14 34
673.25 14 35
673.35 14 36
673.45 14 38
673.55 14 39
673.65 14 41
673.75 14 42
673.85 14 43
673.95 14 45
674.05 14 46
674.15 14 48
674.25 14 49
674.35 14 50
674.45 14 52
674.55 14 53
674.65 14 55
674.75 14 56
674.85 14 57
674.95 14 59
675.05 14 60
675.15 14 62
675.25 14 63
675.35 14 64
675.45 14 66
675.55 14 67
675.65 14 69
675.75 14 70
675.85 14 71
675.95 14 73

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

676.05 14 74
676.15 14 76
676.25 14 77
676.35 14 78
676.45 14 80
676.55 221 86
676.65 635 129
676.75 1,049 213
676.85 1,463 339
676.95 1,877 506
677.05 2,138 711
677.15 2,247 930
677.25 2,357 1,160
677.35 2,466 1,401
677.45 2,575 1,653
677.55 2,683 1,916
677.65 2,792 2,190
677.75 2,902 2,475
677.85 3,011 2,770
677.95 3,120 3,077
678.05 3,224 3,394
678.15 3,324 3,721
678.25 3,423 4,059
678.35 3,523 4,406
678.45 3,623 4,763
678.55 3,723 5,131
678.65 3,823 5,508
678.75 3,922 5,895
678.85 4,022 6,292
678.95 4,133 6,700
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Summary for Subcatchment 1S: North Property

Runoff = 9.39 cfs @ 0.64 hrs,  Volume= 1.056 af,  Depth= 3.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-4.00 hrs, dt= 0.02 hrs
Huff 0-10sm 1Q 3.00 hrs  Rainfall=5.49"

Area (ac) CN Description
3.500 83 1/4 acre lots, 38% imp, HSG C
2.170 62.00% Pervious Area
1.330 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.3 550 0.0120 0.56 Lag/CN Method, 

Subcatchment 1S: North Property

Runoff

Hydrograph

Time  (hours)
43210

F
lo

w
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Huff 0-10sm 1Q 3.00 hrs
Rainfall=5.49"

Runoff Area=3.500 ac
Runoff Volume=1.056 af

Runoff Depth=3.62"
Flow Length=550'

Slope=0.0120 '/'
Tc=16.3 min

CN=83

9.39 cfs
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Hydrograph for Subcatchment 1S: North Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.04 0.03 0.00 0.00
0.08 0.13 0.00 0.00
0.12 0.28 0.00 0.00
0.16 0.50 0.00 0.00
0.20 0.74 0.05 0.01
0.24 0.99 0.13 0.11
0.28 1.23 0.24 0.45
0.32 1.48 0.37 1.21
0.36 1.70 0.50 2.46
0.40 1.90 0.63 4.06
0.44 2.07 0.74 5.77
0.48 2.22 0.85 7.29
0.52 2.36 0.95 8.41
0.56 2.50 1.06 9.06
0.60 2.63 1.16 9.34
0.64 2.77 1.26 9.39
0.68 2.89 1.36 9.35
0.72 3.02 1.46 9.27
0.76 3.13 1.56 9.19
0.80 3.25 1.65 9.11
0.84 3.35 1.73 9.01
0.88 3.45 1.82 8.87
0.92 3.54 1.89 8.68
0.96 3.62 1.96 8.43
1.00 3.70 2.03 8.12
1.04 3.78 2.10 7.77
1.08 3.85 2.16 7.40
1.12 3.92 2.22 7.04
1.16 3.99 2.27 6.71
1.20 4.05 2.33 6.39
1.24 4.11 2.38 6.09
1.28 4.17 2.43 5.79
1.32 4.23 2.48 5.52
1.36 4.28 2.54 5.28
1.40 4.34 2.58 5.07
1.44 4.39 2.63 4.92
1.48 4.44 2.67 4.79
1.52 4.49 2.71 4.66
1.56 4.53 2.75 4.51
1.60 4.56 2.78 4.33
1.64 4.60 2.81 4.12
1.68 4.62 2.84 3.88
1.72 4.65 2.86 3.62
1.76 4.68 2.89 3.36
1.80 4.71 2.92 3.11
1.84 4.74 2.94 2.90
1.88 4.77 2.97 2.73
1.92 4.80 3.00 2.61
1.96 4.83 3.02 2.53
2.00 4.86 3.05 2.47
2.04 4.89 3.08 2.43
2.08 4.92 3.10 2.40

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

2.12 4.95 3.13 2.39
2.16 4.98 3.16 2.38
2.20 5.01 3.18 2.37
2.24 5.04 3.21 2.36
2.28 5.07 3.24 2.36
2.32 5.10 3.26 2.36
2.36 5.13 3.29 2.36
2.40 5.16 3.32 2.36
2.44 5.19 3.34 2.36
2.48 5.22 3.37 2.36
2.52 5.25 3.40 2.37
2.56 5.28 3.42 2.37
2.60 5.30 3.45 2.37
2.64 5.32 3.47 2.36
2.68 5.34 3.49 2.34
2.72 5.36 3.50 2.29
2.76 5.37 3.51 2.18
2.80 5.39 3.53 2.04
2.84 5.40 3.54 1.86
2.88 5.42 3.56 1.70
2.92 5.44 3.57 1.56
2.96 5.46 3.60 1.46
3.00 5.49 3.62 1.42
3.04 5.49 3.62 1.44
3.08 5.49 3.62 1.48
3.12 5.49 3.62 1.46
3.16 5.49 3.62 1.32
3.20 5.49 3.62 1.09
3.24 5.49 3.62 0.82
3.28 5.49 3.62 0.58
3.32 5.49 3.62 0.40
3.36 5.49 3.62 0.28
3.40 5.49 3.62 0.19
3.44 5.49 3.62 0.13
3.48 5.49 3.62 0.09
3.52 5.49 3.62 0.06
3.56 5.49 3.62 0.04
3.60 5.49 3.62 0.03
3.64 5.49 3.62 0.02
3.68 5.49 3.62 0.01
3.72 5.49 3.62 0.01
3.76 5.49 3.62 0.01
3.80 5.49 3.62 0.00
3.84 5.49 3.62 0.00
3.88 5.49 3.62 0.00
3.92 5.49 3.62 0.00
3.96 5.49 3.62 0.00
4.00 5.49 3.62 0.00
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Summary for Subcatchment 7S: South Property

Runoff = 18.89 cfs @ 0.87 hrs,  Volume= 2.263 af,  Depth> 3.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-4.00 hrs, dt= 0.02 hrs
Huff 0-10sm 1Q 3.00 hrs  Rainfall=5.49"

Area (ac) CN Description
7.500 83 1/4 acre lots, 38% imp, HSG C
4.650 62.00% Pervious Area
2.850 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 1,020 0.0150 0.71 Lag/CN Method, 

Subcatchment 7S: South Property

Runoff

Hydrograph

Time  (hours)
43210
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Huff 0-10sm 1Q 3.00 hrs
Rainfall=5.49"

Runoff Area=7.500 ac
Runoff Volume=2.263 af

Runoff Depth>3.62"
Flow Length=1,020'

Slope=0.0150 '/'
Tc=23.9 min

CN=83

18.89 cfs
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Hydrograph for Subcatchment 7S: South Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.04 0.03 0.00 0.00
0.08 0.13 0.00 0.00
0.12 0.28 0.00 0.00
0.16 0.50 0.00 0.00
0.20 0.74 0.05 0.01
0.24 0.99 0.13 0.06
0.28 1.23 0.24 0.28
0.32 1.48 0.37 0.79
0.36 1.70 0.50 1.80
0.40 1.90 0.63 3.37
0.44 2.07 0.74 5.49
0.48 2.22 0.85 7.97
0.52 2.36 0.95 10.54
0.56 2.50 1.06 12.95
0.60 2.63 1.16 14.97
0.64 2.77 1.26 16.49
0.68 2.89 1.36 17.55
0.72 3.02 1.46 18.24
0.76 3.13 1.56 18.61
0.80 3.25 1.65 18.80
0.84 3.35 1.73 18.88
0.88 3.45 1.82 18.89
0.92 3.54 1.89 18.79
0.96 3.62 1.96 18.59
1.00 3.70 2.03 18.29
1.04 3.78 2.10 17.90
1.08 3.85 2.16 17.39
1.12 3.92 2.22 16.80
1.16 3.99 2.27 16.18
1.20 4.05 2.33 15.55
1.24 4.11 2.38 14.90
1.28 4.17 2.43 14.25
1.32 4.23 2.48 13.63
1.36 4.28 2.54 13.04
1.40 4.34 2.58 12.49
1.44 4.39 2.63 11.98
1.48 4.44 2.67 11.53
1.52 4.49 2.71 11.14
1.56 4.53 2.75 10.76
1.60 4.56 2.78 10.39
1.64 4.60 2.81 10.00
1.68 4.62 2.84 9.60
1.72 4.65 2.86 9.15
1.76 4.68 2.89 8.66
1.80 4.71 2.92 8.16
1.84 4.74 2.94 7.66
1.88 4.77 2.97 7.19
1.92 4.80 3.00 6.76
1.96 4.83 3.02 6.40
2.00 4.86 3.05 6.10
2.04 4.89 3.08 5.86
2.08 4.92 3.10 5.67

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

2.12 4.95 3.13 5.52
2.16 4.98 3.16 5.42
2.20 5.01 3.18 5.33
2.24 5.04 3.21 5.26
2.28 5.07 3.24 5.21
2.32 5.10 3.26 5.18
2.36 5.13 3.29 5.15
2.40 5.16 3.32 5.12
2.44 5.19 3.34 5.11
2.48 5.22 3.37 5.10
2.52 5.25 3.40 5.09
2.56 5.28 3.42 5.09
2.60 5.30 3.45 5.08
2.64 5.32 3.47 5.08
2.68 5.34 3.49 5.07
2.72 5.36 3.50 5.03
2.76 5.37 3.51 4.95
2.80 5.39 3.53 4.82
2.84 5.40 3.54 4.63
2.88 5.42 3.56 4.38
2.92 5.44 3.57 4.12
2.96 5.46 3.60 3.86
3.00 5.49 3.62 3.64
3.04 5.49 3.62 3.47
3.08 5.49 3.62 3.36
3.12 5.49 3.62 3.28
3.16 5.49 3.62 3.18
3.20 5.49 3.62 3.00
3.24 5.49 3.62 2.72
3.28 5.49 3.62 2.38
3.32 5.49 3.62 2.01
3.36 5.49 3.62 1.64
3.40 5.49 3.62 1.30
3.44 5.49 3.62 1.01
3.48 5.49 3.62 0.78
3.52 5.49 3.62 0.61
3.56 5.49 3.62 0.48
3.60 5.49 3.62 0.37
3.64 5.49 3.62 0.29
3.68 5.49 3.62 0.23
3.72 5.49 3.62 0.17
3.76 5.49 3.62 0.14
3.80 5.49 3.62 0.10
3.84 5.49 3.62 0.08
3.88 5.49 3.62 0.06
3.92 5.49 3.62 0.05
3.96 5.49 3.62 0.04
4.00 5.49 3.62 0.03
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Summary for Subcatchment 8S: Northwood Drive Bypass

Runoff = 2.66 cfs @ 1.04 hrs,  Volume= 0.342 af,  Depth> 3.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-4.00 hrs, dt= 0.02 hrs
Huff 0-10sm 1Q 3.00 hrs  Rainfall=5.49"

Area (ac) CN Description
1.200 81 1/3 acre lots, 30% imp, HSG C
0.840 70.00% Pervious Area
0.360 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.5 1,070 0.0100 0.55 Lag/CN Method, Lag CN

Subcatchment 8S: Northwood Drive Bypass

Runoff

Hydrograph

Time  (hours)
43210
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w
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Huff 0-10sm 1Q 3.00 hrs
Rainfall=5.49"

Runoff Area=1.200 ac
Runoff Volume=0.342 af

Runoff Depth>3.42"
Flow Length=1,070'

Slope=0.0100 '/'
Tc=32.5 min

CN=81

2.66 cfs
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Hydrograph for Subcatchment 8S: Northwood Drive Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.04 0.03 0.00 0.00
0.08 0.13 0.00 0.00
0.12 0.28 0.00 0.00
0.16 0.50 0.00 0.00
0.20 0.74 0.03 0.00
0.24 0.99 0.09 0.00
0.28 1.23 0.19 0.01
0.32 1.48 0.30 0.03
0.36 1.70 0.43 0.08
0.40 1.90 0.54 0.16
0.44 2.07 0.65 0.29
0.48 2.22 0.75 0.47
0.52 2.36 0.84 0.69
0.56 2.50 0.94 0.95
0.60 2.63 1.04 1.22
0.64 2.77 1.14 1.48
0.68 2.89 1.23 1.73
0.72 3.02 1.33 1.96
0.76 3.13 1.42 2.15
0.80 3.25 1.51 2.30
0.84 3.35 1.59 2.43
0.88 3.45 1.67 2.52
0.92 3.54 1.74 2.58
0.96 3.62 1.81 2.63
1.00 3.70 1.87 2.65
1.04 3.78 1.94 2.66
1.08 3.85 2.00 2.64
1.12 3.92 2.06 2.62
1.16 3.99 2.11 2.58
1.20 4.05 2.16 2.53
1.24 4.11 2.21 2.46
1.28 4.17 2.26 2.40
1.32 4.23 2.31 2.32
1.36 4.28 2.36 2.24
1.40 4.34 2.41 2.17
1.44 4.39 2.46 2.09
1.48 4.44 2.50 2.01
1.52 4.49 2.54 1.94
1.56 4.53 2.57 1.88
1.60 4.56 2.60 1.81
1.64 4.60 2.63 1.75
1.68 4.62 2.66 1.69
1.72 4.65 2.68 1.63
1.76 4.68 2.71 1.56
1.80 4.71 2.73 1.50
1.84 4.74 2.76 1.43
1.88 4.77 2.79 1.36
1.92 4.80 2.81 1.29
1.96 4.83 2.84 1.22
2.00 4.86 2.86 1.16
2.04 4.89 2.89 1.10
2.08 4.92 2.92 1.05

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

2.12 4.95 2.94 1.01
2.16 4.98 2.97 0.97
2.20 5.01 2.99 0.94
2.24 5.04 3.02 0.91
2.28 5.07 3.05 0.89
2.32 5.10 3.07 0.87
2.36 5.13 3.10 0.86
2.40 5.16 3.12 0.85
2.44 5.19 3.15 0.84
2.48 5.22 3.18 0.83
2.52 5.25 3.20 0.82
2.56 5.28 3.23 0.82
2.60 5.30 3.25 0.81
2.64 5.32 3.27 0.81
2.68 5.34 3.29 0.80
2.72 5.36 3.30 0.80
2.76 5.37 3.32 0.79
2.80 5.39 3.33 0.78
2.84 5.40 3.34 0.77
2.88 5.42 3.36 0.75
2.92 5.44 3.38 0.73
2.96 5.46 3.40 0.70
3.00 5.49 3.42 0.67
3.04 5.49 3.42 0.64
3.08 5.49 3.42 0.61
3.12 5.49 3.42 0.59
3.16 5.49 3.42 0.56
3.20 5.49 3.42 0.54
3.24 5.49 3.42 0.51
3.28 5.49 3.42 0.48
3.32 5.49 3.42 0.44
3.36 5.49 3.42 0.40
3.40 5.49 3.42 0.36
3.44 5.49 3.42 0.31
3.48 5.49 3.42 0.27
3.52 5.49 3.42 0.23
3.56 5.49 3.42 0.19
3.60 5.49 3.42 0.16
3.64 5.49 3.42 0.13
3.68 5.49 3.42 0.11
3.72 5.49 3.42 0.09
3.76 5.49 3.42 0.08
3.80 5.49 3.42 0.06
3.84 5.49 3.42 0.05
3.88 5.49 3.42 0.04
3.92 5.49 3.42 0.04
3.96 5.49 3.42 0.03
4.00 5.49 3.42 0.03
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Summary for Subcatchment 9S: ODH Subdivision Bypass

Runoff = 1.50 cfs @ 0.49 hrs,  Volume= 0.157 af,  Depth= 3.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-4.00 hrs, dt= 0.02 hrs
Huff 0-10sm 1Q 3.00 hrs  Rainfall=5.49"

Area (ac) CN Description
0.550 81 1/3 acre lots, 30% imp, HSG C
0.385 70.00% Pervious Area
0.165 30.00% Impervious Area

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

9.2 380 0.0240 0.69 Lag/CN Method, 

Subcatchment 9S: ODH Subdivision Bypass

Runoff

Hydrograph

Time  (hours)
43210

F
lo

w
  (

cf
s)

1

0

Huff 0-10sm 1Q 3.00 hrs
Rainfall=5.49"

Runoff Area=0.550 ac
Runoff Volume=0.157 af

Runoff Depth=3.42"
Flow Length=380'

Slope=0.0240 '/'
Tc=9.2 min

CN=81

1.50 cfs
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Hydrograph for Subcatchment 9S: ODH Subdivision Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.04 0.03 0.00 0.00
0.08 0.13 0.00 0.00
0.12 0.28 0.00 0.00
0.16 0.50 0.00 0.00
0.20 0.74 0.03 0.00
0.24 0.99 0.09 0.06
0.28 1.23 0.19 0.24
0.32 1.48 0.30 0.55
0.36 1.70 0.43 0.90
0.40 1.90 0.54 1.21
0.44 2.07 0.65 1.42
0.48 2.22 0.75 1.50
0.52 2.36 0.84 1.49
0.56 2.50 0.94 1.44
0.60 2.63 1.04 1.40
0.64 2.77 1.14 1.38
0.68 2.89 1.23 1.37
0.72 3.02 1.33 1.35
0.76 3.13 1.42 1.34
0.80 3.25 1.51 1.32
0.84 3.35 1.59 1.30
0.88 3.45 1.67 1.26
0.92 3.54 1.74 1.21
0.96 3.62 1.81 1.14
1.00 3.70 1.87 1.08
1.04 3.78 1.94 1.02
1.08 3.85 2.00 0.97
1.12 3.92 2.06 0.93
1.16 3.99 2.11 0.88
1.20 4.05 2.16 0.84
1.24 4.11 2.21 0.80
1.28 4.17 2.26 0.76
1.32 4.23 2.31 0.73
1.36 4.28 2.36 0.71
1.40 4.34 2.41 0.71
1.44 4.39 2.46 0.70
1.48 4.44 2.50 0.68
1.52 4.49 2.54 0.65
1.56 4.53 2.57 0.61
1.60 4.56 2.60 0.57
1.64 4.60 2.63 0.53
1.68 4.62 2.66 0.49
1.72 4.65 2.68 0.44
1.76 4.68 2.71 0.41
1.80 4.71 2.73 0.38
1.84 4.74 2.76 0.37
1.88 4.77 2.79 0.36
1.92 4.80 2.81 0.36
1.96 4.83 2.84 0.36
2.00 4.86 2.86 0.36
2.04 4.89 2.89 0.36
2.08 4.92 2.92 0.36

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

2.12 4.95 2.94 0.36
2.16 4.98 2.97 0.36
2.20 5.01 2.99 0.36
2.24 5.04 3.02 0.36
2.28 5.07 3.05 0.36
2.32 5.10 3.07 0.36
2.36 5.13 3.10 0.36
2.40 5.16 3.12 0.36
2.44 5.19 3.15 0.36
2.48 5.22 3.18 0.36
2.52 5.25 3.20 0.36
2.56 5.28 3.23 0.36
2.60 5.30 3.25 0.36
2.64 5.32 3.27 0.36
2.68 5.34 3.29 0.34
2.72 5.36 3.30 0.31
2.76 5.37 3.32 0.27
2.80 5.39 3.33 0.24
2.84 5.40 3.34 0.21
2.88 5.42 3.36 0.20
2.92 5.44 3.38 0.19
2.96 5.46 3.40 0.20
3.00 5.49 3.42 0.22
3.04 5.49 3.42 0.25
3.08 5.49 3.42 0.24
3.12 5.49 3.42 0.17
3.16 5.49 3.42 0.09
3.20 5.49 3.42 0.05
3.24 5.49 3.42 0.03
3.28 5.49 3.42 0.01
3.32 5.49 3.42 0.01
3.36 5.49 3.42 0.00
3.40 5.49 3.42 0.00
3.44 5.49 3.42 0.00
3.48 5.49 3.42 0.00
3.52 5.49 3.42 0.00
3.56 5.49 3.42 0.00
3.60 5.49 3.42 0.00
3.64 5.49 3.42 0.00
3.68 5.49 3.42 0.00
3.72 5.49 3.42 0.00
3.76 5.49 3.42 0.00
3.80 5.49 3.42 0.00
3.84 5.49 3.42 0.00
3.88 5.49 3.42 0.00
3.92 5.49 3.42 0.00
3.96 5.49 3.42 0.00
4.00 5.49 3.42 0.00
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Summary for Pond 3P: Southeast Chambers

Inflow = 27.20 cfs @ 0.84 hrs,  Volume= 3.223 af
Outflow = 1.45 cfs @ 4.00 hrs,  Volume= 0.344 af,  Atten= 95%,  Lag= 189.4 min
Primary = 1.44 cfs @ 3.40 hrs,  Volume= 0.344 af
Secondary = 0.02 cfs @ 4.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-4.00 hrs, dt= 0.02 hrs
Peak Elev= 677.53' @ 3.40 hrs   Surf.Area= 46,989 sf   Storage= 127,835 cf

Plug-Flow detention time= 116.1 min calculated for 0.344 af (11% of inflow)
Center-of-Mass det. time= 61.7 min ( 149.0 - 87.3 )

Volume Invert Avail.Storage Storage Description
#1 670.00' 8,508 cf Custom Stage Data (Prismatic) Listed below (Recalc)

36,469 cf Overall - 12,835 cf Embedded = 23,634 cf  x 36.0% Voids
#2 670.75' 12,835 cf Cultec R-902HD @ 727.00' L  Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 727.00'L = 12,835.2 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#3 670.00' 6,320 cf Custom Stage Data (Prismatic) Listed below (Recalc)
22,076 cf Overall - 4,520 cf Embedded = 17,557 cf  x 36.0% Voids

#4 670.75' 4,520 cf Cultec R-902HD @ 256.00' L  Inside #3
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 256.00'L = 4,519.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#5 670.00' 17,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
80,732 cf Overall - 31,708 cf Embedded = 49,023 cf  x 36.0% Voids

#6 670.75' 31,708 cf Cultec R-902HD @ 1,796.00' L  Inside #5
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 1,796.00'L = 31,708.4 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#7 675.25' 14,060 cf Custom Stage Data (Prismatic) Listed below (Recalc)
55,345 cf Overall - 16,291 cf Embedded = 39,054 cf  x 36.0% Voids

#8 675.75' 16,291 cf Cultec R-280HD @ 2,683.00' L  Inside #7
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 2,683.00'L = 16,290.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

#9 670.00' 2,847 cf Custom Stage Data (Prismatic) Listed below (Recalc)
10,008 cf Overall - 2,101 cf Embedded = 7,907 cf  x 36.0% Voids

#10 670.75' 2,101 cf Cultec R-902HD @ 119.00' L  Inside #9
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 119.00'L = 2,100.9 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#11 670.34' 4,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)
17,077 cf Overall - 3,619 cf Embedded = 13,458 cf  x 36.0% Voids

#12 671.09' 3,619 cf Cultec R-902HD @ 205.00' L  Inside #11
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 205.00'L = 3,619.3 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#13 670.41' 3,242 cf Custom Stage Data (Prismatic) Listed below (Recalc)
11,529 cf Overall - 2,525 cf Embedded = 9,005 cf  x 36.0% Voids

#14 671.16' 2,525 cf Cultec R-902HD @ 143.00' L  Inside #13
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 143.00'L = 2,524.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#15 671.37' 5,180 cf Custom Stage Data (Prismatic) Listed below (Recalc)
18,961 cf Overall - 4,573 cf Embedded = 14,388 cf  x 36.0% Voids
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#16 672.12' 4,573 cf Cultec R-902HD @ 259.00' L  Inside #15
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 259.00'L = 4,572.6 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

140,821 cf Total Available Storage

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

670.00 6,238 0 0
675.75 6,447 36,469 36,469

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

670.00 2,338 0 0
678.90 2,623 22,076 22,076

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

670.00 15,163 0 0
675.25 15,592 80,732 80,732

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

675.25 15,163 0 0
678.90 15,163 55,345 55,345

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

670.00 1,062 0 0
678.90 1,187 10,008 10,008

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

670.34 1,940 0 0
678.90 2,050 17,077 17,077

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

670.41 1,310 0 0
678.90 1,406 11,529 11,529

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

671.37 2,362 0 0
678.90 2,674 18,961 18,961

Device Routing     Invert Outlet Devices
#1 Primary 670.00' 4.5" Vert. Orifice/Grate    C= 0.600   
#2 Tertiary 678.60' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
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#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.44 cfs @ 3.40 hrs  HW=677.53'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.44 cfs @ 13.05 fps)

Secondary OutFlow  Max=0.12 cfs @ 4.00 hrs  HW=677.35'  TW=0.00'   (Dynamic Tailwater)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  (Orifice Controls 0.12 cfs @ 9.37 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.00'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Southeast Chambers

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
43210
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s)

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Peak Elev=677.53'
Storage=127,835 cf

27.20 cfs

1.45 cfs1.44 cfs
0.02 cfs0.00 cfs
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Pond 3P: Southeast Chambers

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
20181614121086420

E
le

va
ti

o
n

  (
fe

et
)

678

677

676

675

674

673

672

671

670  Orifice/Grate 

 Initial Tailwater 

 Sharp-Crested Rectangular Weir 

 Orifice/Grate 

 Sharp-Crested Rectangular Weir 

Pond 3P: Southeast Chambers

Storage

Stage-Area-Storage

Storage (cubic-feet)
120,000100,00080,00060,00040,00020,0000

E
le

va
ti

o
n

  (
fe

et
)

678

677

676

675

674

673

672

671

670  Custom Stage Data + Custom Stage Data + Custom Stage Data + Custom Stage Data 

 Cultec R-902HD + Cultec R-902HD + Cultec R-902HD + Cultec R-902HD 

 Custom Stage Data 

 Cultec R-280HD 

 Custom Stage Data 

 Cultec R-902HD 

 Custom Stage Data 

 Cultec R-902HD 
 Custom Stage Data 

 Cultec R-902HD 
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Hydrograph for Pond 3P: Southeast Chambers

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.00 0.00 0.00 0.00 0.00
0.10 0.00 0 670.00 0.00 0.00 0.00 0.00
0.20 0.01 0 670.00 0.00 0.00 0.00 0.00
0.30 0.95 71 670.01 0.00 0.00 0.00 0.00
0.40 4.69 857 670.10 0.02 0.02 0.00 0.00
0.50 10.89 3,374 670.37 0.23 0.23 0.00 0.00
0.60 22.64 9,107 670.84 0.43 0.43 0.00 0.00
0.70 26.09 17,687 671.25 0.55 0.55 0.00 0.00
0.80 27.11 27,059 671.67 0.65 0.65 0.00 0.00
0.90 27.07 36,593 672.09 0.73 0.73 0.00 0.00
1.00 26.12 45,957 672.50 0.81 0.81 0.00 0.00
1.10 24.31 54,818 672.90 0.88 0.88 0.00 0.00
1.20 22.11 62,931 673.27 0.93 0.93 0.00 0.00
1.30 19.89 70,222 673.61 0.98 0.98 0.00 0.00
1.40 17.90 76,721 673.94 1.03 1.03 0.00 0.00
1.50 16.35 82,553 674.25 1.07 1.07 0.00 0.00
1.60 15.00 87,855 674.58 1.11 1.11 0.00 0.00
1.70 13.46 92,638 674.95 1.16 1.16 0.00 0.00
1.80 11.67 96,806 675.30 1.20 1.20 0.00 0.00
1.90 10.02 100,322 675.60 1.24 1.24 0.00 0.00
2.00 8.84 103,293 675.83 1.26 1.26 0.00 0.00
2.10 8.15 105,908 676.00 1.28 1.28 0.00 0.00
2.20 7.77 108,316 676.15 1.30 1.30 0.00 0.00
2.30 7.57 110,611 676.30 1.32 1.32 0.00 0.00
2.40 7.46 112,842 676.45 1.33 1.33 0.00 0.00
2.50 7.41 115,038 676.60 1.35 1.35 0.00 0.00
2.60 7.39 117,216 676.75 1.36 1.36 0.00 0.00
2.70 7.30 119,376 676.90 1.38 1.38 0.00 0.00
2.80 6.83 121,454 677.05 1.39 1.39 0.00 0.00
2.90 5.88 123,282 677.18 1.41 1.41 0.00 0.00
3.00 4.94 124,742 677.29 1.42 1.42 0.00 0.00
3.10 4.46 125,932 677.38 1.43 1.43 0.00 0.00
3.20 3.82 126,947 677.46 1.43 1.43 0.00 0.00
3.30 2.53 127,630 677.52 1.44 1.44 0.00 0.00
3.40 1.33 127,832 677.53 1.44 1.44 0.00 0.00
3.50 0.72 127,693 677.52 1.44 1.44 0.00 0.00
3.60 0.39 127,381 677.50 1.44 1.44 0.00 0.00
3.70 0.21 126,975 677.46 1.43 1.43 0.00 0.00
3.80 0.10 126,516 677.43 1.44 1.43 0.01 0.00
3.90 0.05 126,025 677.39 1.45 1.43 0.02 0.00
4.00 0.00 125,519 677.35 1.45 1.42 0.02 0.00
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Stage-Discharge for Pond 3P: Southeast Chambers

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.00 0.00 0.00 0.00 0.00
670.20 0.09 0.09 0.00 0.00
670.40 0.25 0.25 0.00 0.00
670.60 0.34 0.34 0.00 0.00
670.80 0.42 0.42 0.00 0.00
671.00 0.48 0.48 0.00 0.00
671.20 0.54 0.54 0.00 0.00
671.40 0.59 0.59 0.00 0.00
671.60 0.63 0.63 0.00 0.00
671.80 0.68 0.68 0.00 0.00
672.00 0.72 0.72 0.00 0.00
672.20 0.75 0.75 0.00 0.00
672.40 0.79 0.79 0.00 0.00
672.60 0.83 0.83 0.00 0.00
672.80 0.86 0.86 0.00 0.00
673.00 0.89 0.89 0.00 0.00
673.20 0.92 0.92 0.00 0.00
673.40 0.95 0.95 0.00 0.00
673.60 0.99 0.98 0.01 0.00
673.80 1.04 1.01 0.03 0.00
674.00 1.08 1.04 0.04 0.00
674.20 1.11 1.07 0.05 0.00
674.40 1.15 1.09 0.05 0.00
674.60 1.18 1.12 0.06 0.00
674.80 1.21 1.14 0.07 0.00
675.00 1.24 1.17 0.07 0.00
675.20 1.27 1.19 0.08 0.00
675.40 1.29 1.21 0.08 0.00
675.60 1.32 1.24 0.08 0.00
675.80 1.35 1.26 0.09 0.00
676.00 1.37 1.28 0.09 0.00
676.20 1.40 1.30 0.10 0.00
676.40 1.43 1.33 0.10 0.00
676.60 1.45 1.35 0.10 0.00
676.80 1.47 1.37 0.11 0.00
677.00 1.50 1.39 0.11 0.00
677.20 1.52 1.41 0.11 0.00
677.40 1.54 1.43 0.12 0.00
677.60 1.57 1.45 0.12 0.00
677.80 1.59 1.47 0.12 0.00
678.00 3.40 1.49 1.91 0.00
678.20 6.77 1.51 5.26 0.00
678.40 11.25 1.52 9.72 0.00
678.60 16.68 1.54 15.13 0.00
678.80 24.77 1.56 21.42 1.79
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Stage-Area-Storage for Pond 3P: Southeast Chambers

Elevation
(feet)

Storage
(cubic-feet)

670.00 0
670.10 893
670.20 1,787
670.30 2,681
670.40 3,618
670.50 4,626
670.60 5,639
670.70 6,653
670.80 8,202
670.90 10,288
671.00 12,379
671.10 14,465
671.20 16,635
671.30 18,830
671.40 21,049
671.50 23,322
671.60 25,582
671.70 27,830
671.80 30,075
671.90 32,317
672.00 34,546
672.10 36,761
672.20 39,047
672.30 41,344
672.40 43,628
672.50 45,906
672.60 48,170
672.70 50,428
672.80 52,674
672.90 54,899
673.00 57,117
673.10 59,314
673.20 61,492
673.30 63,654
673.40 65,789
673.50 67,899
673.60 69,981
673.70 72,030
673.80 74,047
673.90 76,023
674.00 77,955
674.10 79,844
674.20 81,679
674.30 83,453
674.40 85,139
674.50 86,709
674.60 88,153
674.70 89,496
674.80 90,763
674.90 91,997
675.00 93,215
675.10 94,422
675.20 95,621

Elevation
(feet)

Storage
(cubic-feet)

675.30 96,808
675.40 97,984
675.50 99,158
675.60 100,327
675.70 101,491
675.80 102,865
675.90 104,433
676.00 105,977
676.10 107,509
676.20 109,032
676.30 110,542
676.40 112,038
676.50 113,523
676.60 114,993
676.70 116,452
676.80 117,901
676.90 119,339
677.00 120,753
677.10 122,143
677.20 123,511
677.30 124,850
677.40 126,157
677.50 127,426
677.60 128,644
677.70 129,794
677.80 130,846
677.90 131,802
678.00 132,704
678.10 133,604
678.20 134,505
678.30 135,406
678.40 136,307
678.50 137,209
678.60 138,112
678.70 139,014
678.80 139,917
678.90 140,821
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Summary for Pond 8P: North System

Inflow = 11.44 cfs @ 0.83 hrs,  Volume= 1.398 af
Outflow = 11.44 cfs @ 0.85 hrs,  Volume= 1.378 af,  Atten= 0%,  Lag= 1.6 min
Primary = 4.41 cfs @ 0.85 hrs,  Volume= 0.574 af
Secondary = 7.02 cfs @ 0.85 hrs,  Volume= 0.804 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-4.00 hrs, dt= 0.02 hrs
Peak Elev= 678.28' @ 0.85 hrs   Surf.Area= 3,458 sf   Storage= 4,177 cf

Plug-Flow detention time= 10.9 min calculated for 1.378 af (99% of inflow)
Center-of-Mass det. time= 9.1 min ( 94.0 - 84.9 )

Volume Invert Avail.Storage Storage Description
#1 670.75' 6,908 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

670.75 14 0 0
672.50 14 25 25
674.50 14 28 53
676.50 14 28 81
677.00 2,084 525 605
678.00 3,174 2,629 3,234
678.90 4,072 3,261 6,495
679.00 4,193 413 6,908

Device Routing     Invert Outlet Devices
#1 Primary 676.50' 6.5" Vert. Orifice/Grate    C= 0.600   
#2 Primary 678.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Tertiary 678.50' 35.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=4.41 cfs @ 0.85 hrs  HW=678.28'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.37 cfs @ 5.92 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 3.05 cfs @ 1.80 fps)

Secondary OutFlow  Max=7.02 cfs @ 0.85 hrs  HW=678.28'  TW=671.90'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 0.13 cfs @ 10.46 fps)
5=Sharp-Crested Rectangular Weir  (Weir Controls 6.89 cfs @ 2.41 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.75'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 8P: North System

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
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Peak Elev=678.28'
Storage=4,177 cf

11.44 cfs11.44 cfs

4.41 cfs

7.02 cfs

0.00 cfs

Pond 8P: North System

Total
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Tertiary

Stage-Discharge

Discharge  (cfs)
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Pond 8P: North System

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
6,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
4,0003,5003,0002,5002,0001,5001,0005000
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Hydrograph for Pond 8P: North System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.75 0.00 0.00 0.00 0.00
0.10 0.00 0 670.75 0.00 0.00 0.00 0.00
0.20 0.01 0 670.76 0.00 0.00 0.00 0.00
0.30 0.79 62 675.21 0.08 0.00 0.08 0.00
0.40 4.22 664 677.03 0.68 0.57 0.11 0.00
0.50 8.48 2,508 677.76 1.23 1.10 0.12 0.00
0.60 10.56 4,057 678.25 10.12 3.85 6.27 0.00
0.70 11.16 4,143 678.27 11.05 4.25 6.80 0.00
0.80 11.41 4,172 678.28 11.38 4.39 6.99 0.00
0.90 11.33 4,174 678.28 11.39 4.40 7.00 0.00
1.00 10.76 4,134 678.27 10.95 4.20 6.74 0.00
1.10 9.86 4,055 678.25 10.10 3.84 6.26 0.00
1.20 8.92 3,967 678.22 9.16 3.44 5.72 0.00
1.30 8.01 3,878 678.20 8.26 3.06 5.20 0.00
1.40 7.24 3,793 678.17 7.43 2.73 4.71 0.00
1.50 6.71 3,732 678.15 6.85 2.49 4.36 0.00
1.60 6.15 3,675 678.14 6.33 2.29 4.04 0.00
1.70 5.41 3,598 678.11 5.66 2.03 3.63 0.00
1.80 4.61 3,502 678.08 4.88 1.75 3.13 0.00
1.90 3.99 3,412 678.06 4.20 1.51 2.68 0.00
2.00 3.63 3,349 678.04 3.76 1.38 2.38 0.00
2.10 3.42 3,309 678.02 3.51 1.31 2.20 0.00
2.20 3.31 3,283 678.02 3.36 1.28 2.08 0.00
2.30 3.24 3,268 678.01 3.27 1.26 2.01 0.00
2.40 3.21 3,260 678.01 3.22 1.25 1.97 0.00
2.50 3.19 3,256 678.01 3.20 1.25 1.95 0.00
2.60 3.18 3,254 678.01 3.18 1.24 1.94 0.00
2.70 3.13 3,251 678.01 3.16 1.24 1.92 0.00
2.80 2.82 3,219 678.00 3.01 1.23 1.78 0.00
2.90 2.36 3,134 677.97 2.64 1.21 1.42 0.00
3.00 2.09 3,042 677.94 2.27 1.20 1.07 0.00
3.10 2.09 3,003 677.93 2.13 1.19 0.94 0.00
3.20 1.62 2,956 677.91 1.95 1.18 0.77 0.00
3.30 0.94 2,799 677.86 1.48 1.16 0.32 0.00
3.40 0.55 2,602 677.79 1.15 1.12 0.03 0.00
3.50 0.32 2,356 677.71 1.10 1.07 0.03 0.00
3.60 0.19 2,065 677.60 1.03 1.01 0.02 0.00
3.70 0.11 1,760 677.49 0.95 0.94 0.01 0.00
3.80 0.08 1,464 677.38 0.86 0.86 0.00 0.00
3.90 0.06 1,191 677.26 0.78 0.78 0.00 0.00
4.00 0.00 943 677.16 0.69 0.69 0.00 0.00
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Stage-Discharge for Pond 8P: North System

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.75 0.00 0.00 0.00 0.00
670.95 0.00 0.00 0.00 0.00
671.15 0.00 0.00 0.00 0.00
671.35 0.00 0.00 0.00 0.00
671.55 0.00 0.00 0.00 0.00
671.75 0.00 0.00 0.00 0.00
671.95 0.00 0.00 0.00 0.00
672.15 0.00 0.00 0.00 0.00
672.35 0.00 0.00 0.00 0.00
672.55 0.00 0.00 0.00 0.00
672.75 0.00 0.00 0.00 0.00
672.95 0.00 0.00 0.00 0.00
673.15 0.00 0.00 0.00 0.00
673.35 0.00 0.00 0.00 0.00
673.55 0.00 0.00 0.00 0.00
673.75 0.03 0.00 0.03 0.00
673.95 0.04 0.00 0.04 0.00
674.15 0.05 0.00 0.05 0.00
674.35 0.05 0.00 0.05 0.00
674.55 0.06 0.00 0.06 0.00
674.75 0.06 0.00 0.06 0.00
674.95 0.07 0.00 0.07 0.00
675.15 0.07 0.00 0.07 0.00
675.35 0.08 0.00 0.08 0.00
675.55 0.08 0.00 0.08 0.00
675.75 0.09 0.00 0.09 0.00
675.95 0.09 0.00 0.09 0.00
676.15 0.10 0.00 0.10 0.00
676.35 0.10 0.00 0.10 0.00
676.55 0.11 0.01 0.10 0.00
676.75 0.28 0.18 0.11 0.00
676.95 0.58 0.47 0.11 0.00
677.15 0.80 0.68 0.11 0.00
677.35 0.96 0.84 0.11 0.00
677.55 1.10 0.98 0.12 0.00
677.75 1.22 1.10 0.12 0.00
677.95 2.48 1.20 1.28 0.00
678.15 6.77 2.46 4.31 0.00
678.35 14.10 5.58 8.51 0.00
678.55 24.61 9.86 13.70 1.05
678.75 46.70 15.13 19.77 11.80
678.95 76.77 21.27 26.68 28.82



Huff 0-10sm 1Q 3.00 hrs  Rainfall=5.49"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_6A
  Printed  5/13/2020Prepared by {enter your company name here}

Page 21HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 8P: North System

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

670.75 14 0
670.85 14 1
670.95 14 3
671.05 14 4
671.15 14 6
671.25 14 7
671.35 14 8
671.45 14 10
671.55 14 11
671.65 14 13
671.75 14 14
671.85 14 15
671.95 14 17
672.05 14 18
672.15 14 20
672.25 14 21
672.35 14 22
672.45 14 24
672.55 14 25
672.65 14 27
672.75 14 28
672.85 14 29
672.95 14 31
673.05 14 32
673.15 14 34
673.25 14 35
673.35 14 36
673.45 14 38
673.55 14 39
673.65 14 41
673.75 14 42
673.85 14 43
673.95 14 45
674.05 14 46
674.15 14 48
674.25 14 49
674.35 14 50
674.45 14 52
674.55 14 53
674.65 14 55
674.75 14 56
674.85 14 57
674.95 14 59
675.05 14 60
675.15 14 62
675.25 14 63
675.35 14 64
675.45 14 66
675.55 14 67
675.65 14 69
675.75 14 70
675.85 14 71
675.95 14 73

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

676.05 14 74
676.15 14 76
676.25 14 77
676.35 14 78
676.45 14 80
676.55 221 86
676.65 635 129
676.75 1,049 213
676.85 1,463 339
676.95 1,877 506
677.05 2,138 711
677.15 2,247 930
677.25 2,357 1,160
677.35 2,466 1,401
677.45 2,575 1,653
677.55 2,683 1,916
677.65 2,792 2,190
677.75 2,902 2,475
677.85 3,011 2,770
677.95 3,120 3,077
678.05 3,224 3,394
678.15 3,324 3,721
678.25 3,423 4,059
678.35 3,523 4,406
678.45 3,623 4,763
678.55 3,723 5,131
678.65 3,823 5,508
678.75 3,922 5,895
678.85 4,022 6,292
678.95 4,133 6,700
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Summary for Subcatchment 1S: North Property

Runoff = 7.00 cfs @ 0.92 hrs,  Volume= 1.310 af,  Depth= 4.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-8.00 hrs, dt= 0.01 hrs
Huff 0-10sm 1Q 6.00 hrs  Rainfall=6.43"

Area (ac) CN Description
3.500 83 1/4 acre lots, 38% imp, HSG C
2.170 62.00% Pervious Area
1.330 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.3 550 0.0120 0.56 Lag/CN Method, 

Subcatchment 1S: North Property

Runoff

Hydrograph

Time  (hours)
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Huff 0-10sm 1Q 6.00 hrs
Rainfall=6.43"

Runoff Area=3.500 ac
Runoff Volume=1.310 af

Runoff Depth=4.49"
Flow Length=550'

Slope=0.0120 '/'
Tc=16.3 min

CN=83

7.00 cfs
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Hydrograph for Subcatchment 1S: North Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.10 0.06 0.00 0.00
0.20 0.23 0.00 0.00
0.30 0.52 0.01 0.00
0.40 0.87 0.08 0.14
0.50 1.23 0.23 1.17
0.60 1.59 0.43 3.07
0.70 1.93 0.65 5.04
0.80 2.23 0.85 6.47
0.90 2.47 1.03 6.99
1.00 2.68 1.19 6.77
1.10 2.89 1.36 6.28
1.20 3.09 1.52 5.94
1.30 3.28 1.67 5.77
1.40 3.46 1.83 5.65
1.50 3.64 1.97 5.53
1.60 3.80 2.12 5.40
1.70 3.95 2.25 5.21
1.80 4.09 2.37 4.93
1.90 4.22 2.48 4.59
2.00 4.34 2.58 4.24
2.10 4.45 2.68 3.96
2.20 4.55 2.77 3.72
2.30 4.65 2.86 3.50
2.40 4.74 2.94 3.29
2.50 4.83 3.02 3.07
2.60 4.91 3.10 2.90
2.70 5.00 3.18 2.81
2.80 5.08 3.25 2.78
2.90 5.16 3.32 2.72
3.00 5.23 3.38 2.59
3.10 5.29 3.44 2.41
3.20 5.34 3.49 2.20
3.30 5.39 3.53 1.97
3.40 5.43 3.57 1.75
3.50 5.48 3.61 1.57
3.60 5.52 3.65 1.47
3.70 5.56 3.69 1.43
3.80 5.61 3.73 1.41
3.90 5.65 3.77 1.41
4.00 5.69 3.81 1.41
4.10 5.74 3.85 1.41
4.20 5.78 3.89 1.41
4.30 5.82 3.93 1.41
4.40 5.87 3.97 1.41
4.50 5.91 4.01 1.41
4.60 5.95 4.05 1.41
4.70 6.00 4.09 1.41
4.80 6.04 4.13 1.42
4.90 6.08 4.17 1.42
5.00 6.13 4.21 1.42
5.10 6.17 4.25 1.42
5.20 6.21 4.29 1.42

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

5.30 6.24 4.32 1.37
5.40 6.27 4.34 1.24
5.50 6.29 4.36 1.05
5.60 6.31 4.38 0.87
5.70 6.33 4.40 0.78
5.80 6.36 4.42 0.74
5.90 6.39 4.45 0.77
6.00 6.43 4.49 0.90
6.10 6.43 4.49 1.02
6.20 6.43 4.49 0.73
6.30 6.43 4.49 0.32
6.40 6.43 4.49 0.13
6.50 6.43 4.49 0.05
6.60 6.43 4.49 0.02
6.70 6.43 4.49 0.01
6.80 6.43 4.49 0.00
6.90 6.43 4.49 0.00
7.00 6.43 4.49 0.00
7.10 6.43 4.49 0.00
7.20 6.43 4.49 0.00
7.30 6.43 4.49 0.00
7.40 6.43 4.49 0.00
7.50 6.43 4.49 0.00
7.60 6.43 4.49 0.00
7.70 6.43 4.49 0.00
7.80 6.43 4.49 0.00
7.90 6.43 4.49 0.00
8.00 6.43 4.49 0.00
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Summary for Subcatchment 7S: South Property

Runoff = 13.93 cfs @ 1.04 hrs,  Volume= 2.808 af,  Depth= 4.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-8.00 hrs, dt= 0.01 hrs
Huff 0-10sm 1Q 6.00 hrs  Rainfall=6.43"

Area (ac) CN Description
7.500 83 1/4 acre lots, 38% imp, HSG C
4.650 62.00% Pervious Area
2.850 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 1,020 0.0150 0.71 Lag/CN Method, 

Subcatchment 7S: South Property

Runoff

Hydrograph

Time  (hours)
876543210
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Huff 0-10sm 1Q 6.00 hrs
Rainfall=6.43"

Runoff Area=7.500 ac
Runoff Volume=2.808 af

Runoff Depth=4.49"
Flow Length=1,020'

Slope=0.0150 '/'
Tc=23.9 min

CN=83

13.93 cfs



Huff 0-10sm 1Q 6.00 hrs  Rainfall=6.43"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_6A
  Printed  5/13/2020Prepared by {enter your company name here}

Page 4HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment 7S: South Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.10 0.06 0.00 0.00
0.20 0.23 0.00 0.00
0.30 0.52 0.01 0.00
0.40 0.87 0.08 0.09
0.50 1.23 0.23 0.88
0.60 1.59 0.43 3.16
0.70 1.93 0.65 6.58
0.80 2.23 0.85 10.11
0.90 2.47 1.03 12.69
1.00 2.68 1.19 13.83
1.10 2.89 1.36 13.79
1.20 3.09 1.52 13.27
1.30 3.28 1.67 12.80
1.40 3.46 1.83 12.46
1.50 3.64 1.97 12.18
1.60 3.80 2.12 11.91
1.70 3.95 2.25 11.59
1.80 4.09 2.37 11.16
1.90 4.22 2.48 10.58
2.00 4.34 2.58 9.90
2.10 4.45 2.68 9.23
2.20 4.55 2.77 8.64
2.30 4.65 2.86 8.11
2.40 4.74 2.94 7.61
2.50 4.83 3.02 7.14
2.60 4.91 3.10 6.70
2.70 5.00 3.18 6.36
2.80 5.08 3.25 6.15
2.90 5.16 3.32 6.01
3.00 5.23 3.38 5.83
3.10 5.29 3.44 5.54
3.20 5.34 3.49 5.17
3.30 5.39 3.53 4.74
3.40 5.43 3.57 4.28
3.50 5.48 3.61 3.84
3.60 5.52 3.65 3.49
3.70 5.56 3.69 3.27
3.80 5.61 3.73 3.15
3.90 5.65 3.77 3.08
4.00 5.69 3.81 3.05
4.10 5.74 3.85 3.03
4.20 5.78 3.89 3.02
4.30 5.82 3.93 3.02
4.40 5.87 3.97 3.02
4.50 5.91 4.01 3.02
4.60 5.95 4.05 3.03
4.70 6.00 4.09 3.03
4.80 6.04 4.13 3.03
4.90 6.08 4.17 3.03
5.00 6.13 4.21 3.04
5.10 6.17 4.25 3.04
5.20 6.21 4.29 3.04

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

5.30 6.24 4.32 3.01
5.40 6.27 4.34 2.88
5.50 6.29 4.36 2.62
5.60 6.31 4.38 2.27
5.70 6.33 4.40 1.97
5.80 6.36 4.42 1.77
5.90 6.39 4.45 1.69
6.00 6.43 4.49 1.76
6.10 6.43 4.49 1.96
6.20 6.43 4.49 1.92
6.30 6.43 4.49 1.42
6.40 6.43 4.49 0.82
6.50 6.43 4.49 0.44
6.60 6.43 4.49 0.24
6.70 6.43 4.49 0.13
6.80 6.43 4.49 0.07
6.90 6.43 4.49 0.04
7.00 6.43 4.49 0.02
7.10 6.43 4.49 0.01
7.20 6.43 4.49 0.00
7.30 6.43 4.49 0.00
7.40 6.43 4.49 0.00
7.50 6.43 4.49 0.00
7.60 6.43 4.49 0.00
7.70 6.43 4.49 0.00
7.80 6.43 4.49 0.00
7.90 6.43 4.49 0.00
8.00 6.43 4.49 0.00
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Summary for Subcatchment 8S: Northwood Drive Bypass

Runoff = 1.91 cfs @ 1.26 hrs,  Volume= 0.428 af,  Depth= 4.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-8.00 hrs, dt= 0.01 hrs
Huff 0-10sm 1Q 6.00 hrs  Rainfall=6.43"

Area (ac) CN Description
1.200 81 1/3 acre lots, 30% imp, HSG C
0.840 70.00% Pervious Area
0.360 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.5 1,070 0.0100 0.55 Lag/CN Method, Lag CN

Subcatchment 8S: Northwood Drive Bypass

Runoff

Hydrograph

Time  (hours)
876543210

F
lo

w
  (

cf
s)

2

1

0

Huff 0-10sm 1Q 6.00 hrs
Rainfall=6.43"

Runoff Area=1.200 ac
Runoff Volume=0.428 af

Runoff Depth=4.28"
Flow Length=1,070'

Slope=0.0100 '/'
Tc=32.5 min

CN=81

1.91 cfs
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Hydrograph for Subcatchment 8S: Northwood Drive Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.10 0.06 0.00 0.00
0.20 0.23 0.00 0.00
0.30 0.52 0.00 0.00
0.40 0.87 0.06 0.00
0.50 1.23 0.18 0.03
0.60 1.59 0.36 0.16
0.70 1.93 0.56 0.44
0.80 2.23 0.75 0.85
0.90 2.47 0.92 1.28
1.00 2.68 1.07 1.62
1.10 2.89 1.23 1.83
1.20 3.09 1.38 1.91
1.30 3.28 1.53 1.91
1.40 3.46 1.68 1.89
1.50 3.64 1.82 1.87
1.60 3.80 1.96 1.85
1.70 3.95 2.08 1.82
1.80 4.09 2.20 1.78
1.90 4.22 2.31 1.72
2.00 4.34 2.41 1.64
2.10 4.45 2.50 1.55
2.20 4.55 2.59 1.46
2.30 4.65 2.68 1.37
2.40 4.74 2.76 1.29
2.50 4.83 2.83 1.21
2.60 4.91 2.91 1.14
2.70 5.00 2.99 1.08
2.80 5.08 3.06 1.02
2.90 5.16 3.13 0.98
3.00 5.23 3.19 0.95
3.10 5.29 3.24 0.92
3.20 5.34 3.29 0.87
3.30 5.39 3.33 0.82
3.40 5.43 3.37 0.75
3.50 5.48 3.41 0.69
3.60 5.52 3.45 0.63
3.70 5.56 3.49 0.57
3.80 5.61 3.53 0.54
3.90 5.65 3.57 0.51
4.00 5.69 3.61 0.50
4.10 5.74 3.65 0.49
4.20 5.78 3.68 0.48
4.30 5.82 3.72 0.48
4.40 5.87 3.76 0.48
4.50 5.91 3.80 0.48
4.60 5.95 3.84 0.48
4.70 6.00 3.88 0.48
4.80 6.04 3.92 0.48
4.90 6.08 3.96 0.48
5.00 6.13 4.00 0.48
5.10 6.17 4.04 0.48
5.20 6.21 4.08 0.48

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

5.30 6.24 4.11 0.48
5.40 6.27 4.13 0.47
5.50 6.29 4.15 0.45
5.60 6.31 4.17 0.41
5.70 6.33 4.19 0.37
5.80 6.36 4.21 0.33
5.90 6.39 4.24 0.30
6.00 6.43 4.28 0.29
6.10 6.43 4.28 0.29
6.20 6.43 4.28 0.30
6.30 6.43 4.28 0.28
6.40 6.43 4.28 0.22
6.50 6.43 4.28 0.15
6.60 6.43 4.28 0.10
6.70 6.43 4.28 0.06
6.80 6.43 4.28 0.04
6.90 6.43 4.28 0.02
7.00 6.43 4.28 0.02
7.10 6.43 4.28 0.01
7.20 6.43 4.28 0.01
7.30 6.43 4.28 0.00
7.40 6.43 4.28 0.00
7.50 6.43 4.28 0.00
7.60 6.43 4.28 0.00
7.70 6.43 4.28 0.00
7.80 6.43 4.28 0.00
7.90 6.43 4.28 0.00
8.00 6.43 4.28 0.00
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Summary for Subcatchment 9S: ODH Subdivision Bypass

Runoff = 1.07 cfs @ 0.81 hrs,  Volume= 0.196 af,  Depth= 4.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-8.00 hrs, dt= 0.01 hrs
Huff 0-10sm 1Q 6.00 hrs  Rainfall=6.43"

Area (ac) CN Description
0.550 81 1/3 acre lots, 30% imp, HSG C
0.385 70.00% Pervious Area
0.165 30.00% Impervious Area

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

9.2 380 0.0240 0.69 Lag/CN Method, 

Subcatchment 9S: ODH Subdivision Bypass

Runoff

Hydrograph

Time  (hours)
876543210

F
lo

w
  (

cf
s)

1

0

Huff 0-10sm 1Q 6.00 hrs
Rainfall=6.43"

Runoff Area=0.550 ac
Runoff Volume=0.196 af

Runoff Depth=4.28"
Flow Length=380'

Slope=0.0240 '/'
Tc=9.2 min

CN=81

1.07 cfs
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Hydrograph for Subcatchment 9S: ODH Subdivision Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.10 0.06 0.00 0.00
0.20 0.23 0.00 0.00
0.30 0.52 0.00 0.00
0.40 0.87 0.06 0.06
0.50 1.23 0.18 0.37
0.60 1.59 0.36 0.72
0.70 1.93 0.56 0.98
0.80 2.23 0.75 1.07
0.90 2.47 0.92 1.03
1.00 2.68 1.07 0.92
1.10 2.89 1.23 0.87
1.20 3.09 1.38 0.85
1.30 3.28 1.53 0.84
1.40 3.46 1.68 0.83
1.50 3.64 1.82 0.81
1.60 3.80 1.96 0.79
1.70 3.95 2.08 0.75
1.80 4.09 2.20 0.69
1.90 4.22 2.31 0.64
2.00 4.34 2.41 0.60
2.10 4.45 2.50 0.56
2.20 4.55 2.59 0.53
2.30 4.65 2.68 0.50
2.40 4.74 2.76 0.47
2.50 4.83 2.83 0.44
2.60 4.91 2.91 0.42
2.70 5.00 2.99 0.42
2.80 5.08 3.06 0.42
2.90 5.16 3.13 0.40
3.00 5.23 3.19 0.37
3.10 5.29 3.24 0.34
3.20 5.34 3.29 0.30
3.30 5.39 3.33 0.27
3.40 5.43 3.37 0.23
3.50 5.48 3.41 0.22
3.60 5.52 3.45 0.22
3.70 5.56 3.49 0.22
3.80 5.61 3.53 0.22
3.90 5.65 3.57 0.22
4.00 5.69 3.61 0.22
4.10 5.74 3.65 0.22
4.20 5.78 3.68 0.22
4.30 5.82 3.72 0.22
4.40 5.87 3.76 0.22
4.50 5.91 3.80 0.22
4.60 5.95 3.84 0.22
4.70 6.00 3.88 0.22
4.80 6.04 3.92 0.22
4.90 6.08 3.96 0.22
5.00 6.13 4.00 0.22
5.10 6.17 4.04 0.22
5.20 6.21 4.08 0.22

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

5.30 6.24 4.11 0.19
5.40 6.27 4.13 0.16
5.50 6.29 4.15 0.13
5.60 6.31 4.17 0.11
5.70 6.33 4.19 0.11
5.80 6.36 4.21 0.11
5.90 6.39 4.24 0.14
6.00 6.43 4.28 0.17
6.10 6.43 4.28 0.14
6.20 6.43 4.28 0.03
6.30 6.43 4.28 0.01
6.40 6.43 4.28 0.00
6.50 6.43 4.28 0.00
6.60 6.43 4.28 0.00
6.70 6.43 4.28 0.00
6.80 6.43 4.28 0.00
6.90 6.43 4.28 0.00
7.00 6.43 4.28 0.00
7.10 6.43 4.28 0.00
7.20 6.43 4.28 0.00
7.30 6.43 4.28 0.00
7.40 6.43 4.28 0.00
7.50 6.43 4.28 0.00
7.60 6.43 4.28 0.00
7.70 6.43 4.28 0.00
7.80 6.43 4.28 0.00
7.90 6.43 4.28 0.00
8.00 6.43 4.28 0.00
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Summary for Pond 3P: Southeast Chambers

Inflow = 20.08 cfs @ 1.03 hrs,  Volume= 3.863 af
Outflow = 3.21 cfs @ 5.40 hrs,  Volume= 1.006 af,  Atten= 84%,  Lag= 262.0 min
Primary = 1.51 cfs @ 5.31 hrs,  Volume= 0.787 af
Secondary = 1.70 cfs @ 5.40 hrs,  Volume= 0.219 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-8.00 hrs, dt= 0.01 hrs
Peak Elev= 678.24' @ 5.31 hrs   Surf.Area= 47,068 sf   Storage= 134,868 cf

Plug-Flow detention time= 230.8 min calculated for 1.006 af (26% of inflow)
Center-of-Mass det. time= 147.5 min ( 291.5 - 144.0 )

Volume Invert Avail.Storage Storage Description
#1 670.00' 8,508 cf Custom Stage Data (Prismatic) Listed below (Recalc)

36,469 cf Overall - 12,835 cf Embedded = 23,634 cf  x 36.0% Voids
#2 670.75' 12,835 cf Cultec R-902HD @ 727.00' L  Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 727.00'L = 12,835.2 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#3 670.00' 6,320 cf Custom Stage Data (Prismatic) Listed below (Recalc)
22,076 cf Overall - 4,520 cf Embedded = 17,557 cf  x 36.0% Voids

#4 670.75' 4,520 cf Cultec R-902HD @ 256.00' L  Inside #3
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 256.00'L = 4,519.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#5 670.00' 17,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
80,732 cf Overall - 31,708 cf Embedded = 49,023 cf  x 36.0% Voids

#6 670.75' 31,708 cf Cultec R-902HD @ 1,796.00' L  Inside #5
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 1,796.00'L = 31,708.4 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#7 675.25' 14,060 cf Custom Stage Data (Prismatic) Listed below (Recalc)
55,345 cf Overall - 16,291 cf Embedded = 39,054 cf  x 36.0% Voids

#8 675.75' 16,291 cf Cultec R-280HD @ 2,683.00' L  Inside #7
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 2,683.00'L = 16,290.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

#9 670.00' 2,847 cf Custom Stage Data (Prismatic) Listed below (Recalc)
10,008 cf Overall - 2,101 cf Embedded = 7,907 cf  x 36.0% Voids

#10 670.75' 2,101 cf Cultec R-902HD @ 119.00' L  Inside #9
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 119.00'L = 2,100.9 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#11 670.34' 4,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)
17,077 cf Overall - 3,619 cf Embedded = 13,458 cf  x 36.0% Voids

#12 671.09' 3,619 cf Cultec R-902HD @ 205.00' L  Inside #11
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 205.00'L = 3,619.3 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#13 670.41' 3,242 cf Custom Stage Data (Prismatic) Listed below (Recalc)
11,529 cf Overall - 2,525 cf Embedded = 9,005 cf  x 36.0% Voids

#14 671.16' 2,525 cf Cultec R-902HD @ 143.00' L  Inside #13
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 143.00'L = 2,524.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#15 671.37' 5,180 cf Custom Stage Data (Prismatic) Listed below (Recalc)
18,961 cf Overall - 4,573 cf Embedded = 14,388 cf  x 36.0% Voids
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#16 672.12' 4,573 cf Cultec R-902HD @ 259.00' L  Inside #15
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 259.00'L = 4,572.6 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

140,821 cf Total Available Storage

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

670.00 6,238 0 0
675.75 6,447 36,469 36,469

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

670.00 2,338 0 0
678.90 2,623 22,076 22,076

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

670.00 15,163 0 0
675.25 15,592 80,732 80,732

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

675.25 15,163 0 0
678.90 15,163 55,345 55,345

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

670.00 1,062 0 0
678.90 1,187 10,008 10,008

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

670.34 1,940 0 0
678.90 2,050 17,077 17,077

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

670.41 1,310 0 0
678.90 1,406 11,529 11,529

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

671.37 2,362 0 0
678.90 2,674 18,961 18,961

Device Routing     Invert Outlet Devices
#1 Primary 670.00' 4.5" Vert. Orifice/Grate    C= 0.600   
#2 Tertiary 678.60' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
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#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.51 cfs @ 5.31 hrs  HW=678.24'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.51 cfs @ 13.66 fps)

Secondary OutFlow  Max=1.74 cfs @ 5.40 hrs  HW=678.24'  TW=678.23'   (Dynamic Tailwater)
3=Sharp-Crested Rectangular Weir  (Weir Controls 1.73 cfs @ 0.67 fps)
4=Orifice/Grate  (Orifice Controls 0.01 cfs @ 0.53 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.00'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Southeast Chambers

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
876543210

F
lo

w
  (
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22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Peak Elev=678.24'
Storage=134,868 cf

20.08 cfs

3.21 cfs

1.51 cfs1.70 cfs

0.00 cfs
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Pond 3P: Southeast Chambers

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
20181614121086420

E
le

va
ti

o
n

  (
fe

et
)

678

677

676

675

674

673

672

671

670  Orifice/Grate 

 Initial Tailwater 

 Sharp-Crested Rectangular Weir 

 Orifice/Grate 

 Sharp-Crested Rectangular Weir 

Pond 3P: Southeast Chambers

Storage

Stage-Area-Storage

Storage (cubic-feet)
120,000100,00080,00060,00040,00020,0000

E
le

va
ti

o
n

  (
fe

et
)

678

677

676

675

674

673

672

671

670  Custom Stage Data + Custom Stage Data + Custom Stage Data + Custom Stage Data 

 Cultec R-902HD + Cultec R-902HD + Cultec R-902HD + Cultec R-902HD 

 Custom Stage Data 

 Cultec R-280HD 

 Custom Stage Data 

 Cultec R-902HD 

 Custom Stage Data 

 Cultec R-902HD 
 Custom Stage Data 

 Cultec R-902HD 
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Hydrograph for Pond 3P: Southeast Chambers

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.00 0.00 0.00 0.00 0.00
0.20 0.00 0 670.00 0.00 0.00 0.00 0.00
0.40 0.15 11 670.00 0.00 0.00 0.00 0.00
0.60 3.98 1,090 670.12 0.04 0.04 0.00 0.00
0.80 14.47 6,601 670.69 0.38 0.38 0.00 0.00
1.00 20.03 19,343 671.32 0.57 0.57 0.00 0.00
1.20 19.12 33,109 671.94 0.70 0.70 0.00 0.00
1.40 18.09 45,937 672.50 0.81 0.81 0.00 0.00
1.60 17.32 58,086 673.04 0.90 0.90 0.00 0.00
1.80 16.19 69,547 673.58 0.98 0.98 0.00 0.00
2.00 14.34 79,870 674.10 1.05 1.05 0.00 0.00
2.20 12.56 88,778 674.65 1.12 1.12 0.00 0.00
2.40 11.08 96,472 675.27 1.20 1.20 0.00 0.00
2.60 9.76 103,098 675.81 1.26 1.26 0.00 0.00
2.80 8.99 108,898 676.19 1.30 1.30 0.00 0.00
3.00 8.47 114,263 676.55 1.34 1.34 0.00 0.00
3.20 7.42 119,055 676.88 1.38 1.38 0.00 0.00
3.40 5.99 122,921 677.16 1.40 1.40 0.00 0.00
3.60 4.73 125,746 677.37 1.43 1.43 0.00 0.00
3.80 4.17 127,889 677.54 1.44 1.44 0.00 0.00
4.00 4.00 129,777 677.70 1.46 1.46 0.00 0.00
4.20 3.82 131,568 677.88 1.47 1.47 0.00 0.00
4.40 3.88 132,953 678.03 2.17 1.49 0.68 0.00
4.60 3.57 133,949 678.14 2.59 1.50 1.09 0.00
4.80 3.25 134,473 678.20 2.50 1.50 0.99 0.00
5.00 3.26 134,724 678.22 3.02 1.51 1.51 0.00
5.20 3.26 134,842 678.24 3.16 1.51 1.65 0.00
5.40 3.04 134,846 678.24 3.21 1.51 1.70 0.00
5.60 2.39 134,559 678.21 3.01 1.51 1.51 0.00
5.80 1.88 134,060 678.15 2.56 1.50 1.06 0.00
6.00 1.93 133,684 678.11 2.19 1.50 0.70 0.00
6.20 1.95 133,616 678.10 2.21 1.50 0.71 0.00
6.40 0.82 133,064 678.04 2.06 1.49 0.57 0.00
6.60 0.24 132,010 677.92 1.88 1.48 0.40 0.00
6.80 0.07 130,874 677.80 1.49 1.47 0.02 0.00
7.00 0.02 129,833 677.70 1.49 1.46 0.03 0.00
7.20 0.00 128,770 677.61 1.49 1.45 0.04 0.00
7.40 0.00 127,702 677.52 1.48 1.44 0.04 0.00
7.60 0.00 126,637 677.44 1.48 1.43 0.04 0.00
7.80 0.00 125,576 677.36 1.47 1.42 0.05 0.00
8.00 0.00 124,521 677.28 1.46 1.42 0.05 0.00



Huff 0-10sm 1Q 6.00 hrs  Rainfall=6.43"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_6A
  Printed  5/13/2020Prepared by {enter your company name here}

Page 14HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

Stage-Discharge for Pond 3P: Southeast Chambers

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.00 0.00 0.00 0.00 0.00
670.20 0.09 0.09 0.00 0.00
670.40 0.25 0.25 0.00 0.00
670.60 0.34 0.34 0.00 0.00
670.80 0.42 0.42 0.00 0.00
671.00 0.48 0.48 0.00 0.00
671.20 0.54 0.54 0.00 0.00
671.40 0.59 0.59 0.00 0.00
671.60 0.63 0.63 0.00 0.00
671.80 0.68 0.68 0.00 0.00
672.00 0.72 0.72 0.00 0.00
672.20 0.75 0.75 0.00 0.00
672.40 0.79 0.79 0.00 0.00
672.60 0.83 0.83 0.00 0.00
672.80 0.86 0.86 0.00 0.00
673.00 0.89 0.89 0.00 0.00
673.20 0.92 0.92 0.00 0.00
673.40 0.95 0.95 0.00 0.00
673.60 0.99 0.98 0.01 0.00
673.80 1.04 1.01 0.03 0.00
674.00 1.08 1.04 0.04 0.00
674.20 1.11 1.07 0.05 0.00
674.40 1.15 1.09 0.05 0.00
674.60 1.18 1.12 0.06 0.00
674.80 1.21 1.14 0.07 0.00
675.00 1.24 1.17 0.07 0.00
675.20 1.27 1.19 0.08 0.00
675.40 1.29 1.21 0.08 0.00
675.60 1.32 1.24 0.08 0.00
675.80 1.35 1.26 0.09 0.00
676.00 1.37 1.28 0.09 0.00
676.20 1.40 1.30 0.10 0.00
676.40 1.43 1.33 0.10 0.00
676.60 1.45 1.35 0.10 0.00
676.80 1.47 1.37 0.11 0.00
677.00 1.50 1.39 0.11 0.00
677.20 1.52 1.41 0.11 0.00
677.40 1.54 1.43 0.12 0.00
677.60 1.57 1.45 0.12 0.00
677.80 1.59 1.47 0.12 0.00
678.00 3.40 1.49 1.91 0.00
678.20 6.77 1.51 5.26 0.00
678.40 11.25 1.52 9.72 0.00
678.60 16.68 1.54 15.13 0.00
678.80 24.77 1.56 21.42 1.79
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Stage-Area-Storage for Pond 3P: Southeast Chambers

Elevation
(feet)

Storage
(cubic-feet)

670.00 0
670.10 893
670.20 1,787
670.30 2,681
670.40 3,618
670.50 4,626
670.60 5,639
670.70 6,653
670.80 8,202
670.90 10,288
671.00 12,379
671.10 14,465
671.20 16,635
671.30 18,830
671.40 21,049
671.50 23,322
671.60 25,582
671.70 27,830
671.80 30,075
671.90 32,317
672.00 34,546
672.10 36,761
672.20 39,047
672.30 41,344
672.40 43,628
672.50 45,906
672.60 48,170
672.70 50,428
672.80 52,674
672.90 54,899
673.00 57,117
673.10 59,314
673.20 61,492
673.30 63,654
673.40 65,789
673.50 67,899
673.60 69,981
673.70 72,030
673.80 74,047
673.90 76,023
674.00 77,955
674.10 79,844
674.20 81,679
674.30 83,453
674.40 85,139
674.50 86,709
674.60 88,153
674.70 89,496
674.80 90,763
674.90 91,997
675.00 93,215
675.10 94,422
675.20 95,621

Elevation
(feet)

Storage
(cubic-feet)

675.30 96,808
675.40 97,984
675.50 99,158
675.60 100,327
675.70 101,491
675.80 102,865
675.90 104,433
676.00 105,977
676.10 107,509
676.20 109,032
676.30 110,542
676.40 112,038
676.50 113,523
676.60 114,993
676.70 116,452
676.80 117,901
676.90 119,339
677.00 120,753
677.10 122,143
677.20 123,511
677.30 124,850
677.40 126,157
677.50 127,426
677.60 128,644
677.70 129,794
677.80 130,846
677.90 131,802
678.00 132,704
678.10 133,604
678.20 134,505
678.30 135,406
678.40 136,307
678.50 137,209
678.60 138,112
678.70 139,014
678.80 139,917
678.90 140,821
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Summary for Pond 8P: North System

Inflow = 8.43 cfs @ 0.96 hrs,  Volume= 1.957 af
Outflow = 8.41 cfs @ 1.00 hrs,  Volume= 1.953 af,  Atten= 0%,  Lag= 2.0 min
Primary = 3.54 cfs @ 5.30 hrs,  Volume= 1.093 af
Secondary = 5.28 cfs @ 1.00 hrs,  Volume= 0.860 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-8.00 hrs, dt= 0.01 hrs
Peak Elev= 678.23' @ 5.30 hrs   Surf.Area= 3,403 sf   Storage= 3,988 cf

Plug-Flow detention time= 15.8 min calculated for 1.953 af (100% of inflow)
Center-of-Mass det. time= 15.3 min ( 183.1 - 167.8 )

Volume Invert Avail.Storage Storage Description
#1 670.75' 6,908 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

670.75 14 0 0
672.50 14 25 25
674.50 14 28 53
676.50 14 28 81
677.00 2,084 525 605
678.00 3,174 2,629 3,234
678.90 4,072 3,261 6,495
679.00 4,193 413 6,908

Device Routing     Invert Outlet Devices
#1 Primary 676.50' 6.5" Vert. Orifice/Grate    C= 0.600   
#2 Primary 678.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Tertiary 678.50' 35.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=3.54 cfs @ 5.30 hrs  HW=678.23'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.34 cfs @ 5.81 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 2.20 cfs @ 1.61 fps)

Secondary OutFlow  Max=5.28 cfs @ 1.00 hrs  HW=678.20'  TW=671.31'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 0.13 cfs @ 10.37 fps)
5=Sharp-Crested Rectangular Weir  (Weir Controls 5.15 cfs @ 2.17 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.75'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 8P: North System

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
876543210
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Peak Elev=678.23'
Storage=3,988 cf

8.43 cfs8.41 cfs

3.54 cfs

5.28 cfs

0.00 cfs

Pond 8P: North System

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
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Pond 8P: North System

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
6,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
4,0003,5003,0002,5002,0001,5001,0005000
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n

  (
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671  Custom Stage Data 
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Hydrograph for Pond 8P: North System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.75 0.00 0.00 0.00 0.00
0.20 0.00 0 670.75 0.00 0.00 0.00 0.00
0.40 0.15 11 671.54 0.00 0.00 0.00 0.00
0.60 3.24 755 677.07 0.72 0.61 0.11 0.00
0.80 7.31 3,527 678.09 5.10 1.82 3.29 0.00
1.00 8.39 3,892 678.20 8.41 3.12 5.28 0.00
1.20 7.85 3,843 678.19 7.92 2.92 4.99 0.00
1.40 7.54 3,808 678.18 7.58 2.79 4.80 0.00
1.60 7.24 3,777 678.17 7.29 2.67 4.62 0.00
1.80 6.71 3,727 678.15 6.82 2.48 4.34 0.00
2.00 5.88 3,638 678.12 6.01 2.16 3.85 0.00
2.20 5.18 3,552 678.10 5.29 1.89 3.40 0.00
2.40 4.58 3,477 678.08 4.68 1.68 3.00 0.00
2.60 4.04 3,403 678.05 4.13 1.49 2.63 0.00
2.80 3.80 3,361 678.04 3.83 1.40 2.43 0.00
3.00 3.55 3,329 678.03 3.62 1.35 2.27 0.00
3.20 3.07 3,257 678.01 3.19 1.25 1.95 0.00
3.40 2.50 3,145 677.97 2.69 1.22 1.47 0.00
3.60 2.09 3,027 677.93 2.22 1.20 1.02 0.00
3.80 1.95 2,968 677.91 2.00 1.19 0.81 0.00
4.00 1.90 2,948 677.91 1.92 1.18 0.73 0.00
4.20 1.89 2,955 677.91 1.77 1.18 0.58 0.00
4.40 2.57 3,321 678.03 1.97 1.33 0.64 0.00
4.60 2.98 3,671 678.13 2.60 2.28 0.33 0.00
4.80 2.89 3,859 678.19 2.99 2.99 0.00 0.00
5.00 3.40 3,944 678.22 3.34 3.34 0.00 0.00
5.20 3.54 3,982 678.23 3.51 3.51 0.00 0.00
5.40 3.41 3,976 678.23 3.48 3.48 0.00 0.00
5.60 2.79 3,866 678.19 3.02 3.02 0.00 0.00
5.80 2.13 3,694 678.14 2.36 2.36 0.00 0.00
6.00 1.88 3,573 678.10 1.95 1.95 0.00 0.00
6.20 1.74 3,545 678.10 1.87 1.87 0.00 0.00
6.40 0.91 3,335 678.03 1.36 1.36 0.00 0.00
6.60 0.51 2,935 677.90 1.18 1.18 0.00 0.00
6.80 0.06 2,345 677.70 1.07 1.07 0.00 0.00
7.00 0.04 1,661 677.45 0.92 0.92 0.00 0.00
7.20 0.04 1,090 677.22 0.74 0.74 0.00 0.00
7.40 0.04 649 677.02 0.56 0.56 0.00 0.00
7.60 0.05 356 676.86 0.33 0.33 0.00 0.00
7.80 0.05 211 676.74 0.17 0.17 0.00 0.00
8.00 0.00 150 676.68 0.09 0.09 0.00 0.00
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Stage-Discharge for Pond 8P: North System

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.75 0.00 0.00 0.00 0.00
670.95 0.00 0.00 0.00 0.00
671.15 0.00 0.00 0.00 0.00
671.35 0.00 0.00 0.00 0.00
671.55 0.00 0.00 0.00 0.00
671.75 0.00 0.00 0.00 0.00
671.95 0.00 0.00 0.00 0.00
672.15 0.00 0.00 0.00 0.00
672.35 0.00 0.00 0.00 0.00
672.55 0.00 0.00 0.00 0.00
672.75 0.00 0.00 0.00 0.00
672.95 0.00 0.00 0.00 0.00
673.15 0.00 0.00 0.00 0.00
673.35 0.00 0.00 0.00 0.00
673.55 0.00 0.00 0.00 0.00
673.75 0.03 0.00 0.03 0.00
673.95 0.04 0.00 0.04 0.00
674.15 0.05 0.00 0.05 0.00
674.35 0.05 0.00 0.05 0.00
674.55 0.06 0.00 0.06 0.00
674.75 0.06 0.00 0.06 0.00
674.95 0.07 0.00 0.07 0.00
675.15 0.07 0.00 0.07 0.00
675.35 0.08 0.00 0.08 0.00
675.55 0.08 0.00 0.08 0.00
675.75 0.09 0.00 0.09 0.00
675.95 0.09 0.00 0.09 0.00
676.15 0.10 0.00 0.10 0.00
676.35 0.10 0.00 0.10 0.00
676.55 0.11 0.01 0.10 0.00
676.75 0.28 0.18 0.11 0.00
676.95 0.58 0.47 0.11 0.00
677.15 0.80 0.68 0.11 0.00
677.35 0.96 0.84 0.11 0.00
677.55 1.10 0.98 0.12 0.00
677.75 1.22 1.10 0.12 0.00
677.95 2.48 1.20 1.28 0.00
678.15 6.77 2.46 4.31 0.00
678.35 14.10 5.58 8.51 0.00
678.55 24.61 9.86 13.70 1.05
678.75 46.70 15.13 19.77 11.80
678.95 76.77 21.27 26.68 28.82
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Stage-Area-Storage for Pond 8P: North System

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

670.75 14 0
670.85 14 1
670.95 14 3
671.05 14 4
671.15 14 6
671.25 14 7
671.35 14 8
671.45 14 10
671.55 14 11
671.65 14 13
671.75 14 14
671.85 14 15
671.95 14 17
672.05 14 18
672.15 14 20
672.25 14 21
672.35 14 22
672.45 14 24
672.55 14 25
672.65 14 27
672.75 14 28
672.85 14 29
672.95 14 31
673.05 14 32
673.15 14 34
673.25 14 35
673.35 14 36
673.45 14 38
673.55 14 39
673.65 14 41
673.75 14 42
673.85 14 43
673.95 14 45
674.05 14 46
674.15 14 48
674.25 14 49
674.35 14 50
674.45 14 52
674.55 14 53
674.65 14 55
674.75 14 56
674.85 14 57
674.95 14 59
675.05 14 60
675.15 14 62
675.25 14 63
675.35 14 64
675.45 14 66
675.55 14 67
675.65 14 69
675.75 14 70
675.85 14 71
675.95 14 73

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

676.05 14 74
676.15 14 76
676.25 14 77
676.35 14 78
676.45 14 80
676.55 221 86
676.65 635 129
676.75 1,049 213
676.85 1,463 339
676.95 1,877 506
677.05 2,138 711
677.15 2,247 930
677.25 2,357 1,160
677.35 2,466 1,401
677.45 2,575 1,653
677.55 2,683 1,916
677.65 2,792 2,190
677.75 2,902 2,475
677.85 3,011 2,770
677.95 3,120 3,077
678.05 3,224 3,394
678.15 3,324 3,721
678.25 3,423 4,059
678.35 3,523 4,406
678.45 3,623 4,763
678.55 3,723 5,131
678.65 3,823 5,508
678.75 3,922 5,895
678.85 4,022 6,292
678.95 4,133 6,700
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Summary for Subcatchment 1S: North Property

Runoff = 4.39 cfs @ 5.20 hrs,  Volume= 1.593 af,  Depth= 5.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-15.00 hrs, dt= 0.01 hrs
Huff 0-10sm 2Q 12.00 hrs  Rainfall=7.46"

Area (ac) CN Description
3.500 83 1/4 acre lots, 38% imp, HSG C
2.170 62.00% Pervious Area
1.330 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.3 550 0.0120 0.56 Lag/CN Method, 

Subcatchment 1S: North Property

Runoff

Hydrograph

Time  (hours)
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Huff 0-10sm 2Q 12.00 hrs
Rainfall=7.46"

Runoff Area=3.500 ac
Runoff Volume=1.593 af

Runoff Depth=5.46"
Flow Length=550'

Slope=0.0120 '/'
Tc=16.3 min

CN=83

4.39 cfs
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Hydrograph for Subcatchment 1S: North Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.20 0.01 0.00 0.00
0.40 0.05 0.00 0.00
0.60 0.11 0.00 0.00
0.80 0.20 0.00 0.00
1.00 0.30 0.00 0.00
1.20 0.41 0.00 0.00
1.40 0.54 0.01 0.03
1.60 0.65 0.03 0.18
1.80 0.75 0.05 0.34
2.00 0.85 0.08 0.45
2.20 0.95 0.11 0.55
2.40 1.05 0.15 0.64
2.60 1.16 0.20 0.74
2.80 1.29 0.26 0.92
3.00 1.43 0.34 1.15
3.20 1.59 0.43 1.40
3.40 1.75 0.53 1.62
3.60 1.92 0.64 1.82
3.80 2.11 0.77 2.04
4.00 2.32 0.92 2.39
4.20 2.56 1.10 2.81
4.40 2.82 1.30 3.25
4.60 3.10 1.53 3.63
4.80 3.39 1.77 3.99
5.00 3.69 2.02 4.30
5.20 3.98 2.27 4.39
5.40 4.26 2.51 4.36
5.60 4.52 2.74 4.28
5.80 4.76 2.96 4.01
6.00 4.97 3.15 3.67
6.20 5.17 3.32 3.31
6.40 5.34 3.48 3.03
6.60 5.50 3.63 2.77
6.80 5.65 3.77 2.52
7.00 5.79 3.89 2.35
7.20 5.92 4.01 2.22
7.40 6.04 4.13 2.09
7.60 6.15 4.23 1.95
7.80 6.25 4.33 1.82
8.00 6.35 4.42 1.69
8.20 6.44 4.50 1.55
8.40 6.52 4.57 1.42
8.60 6.59 4.65 1.30
8.80 6.67 4.72 1.25
9.00 6.74 4.79 1.25
9.20 6.82 4.85 1.23
9.40 6.88 4.91 1.14
9.60 6.93 4.96 1.01
9.80 6.98 5.01 0.89

10.00 7.03 5.06 0.84
10.20 7.08 5.11 0.84
10.40 7.13 5.15 0.84

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.60 7.18 5.20 0.84
10.80 7.23 5.25 0.84
11.00 7.28 5.29 0.82
11.20 7.32 5.33 0.73
11.40 7.35 5.36 0.60
11.60 7.38 5.38 0.49
11.80 7.41 5.42 0.54
12.00 7.46 5.46 0.67
12.20 7.46 5.46 0.47
12.40 7.46 5.46 0.08
12.60 7.46 5.46 0.01
12.80 7.46 5.46 0.00
13.00 7.46 5.46 0.00
13.20 7.46 5.46 0.00
13.40 7.46 5.46 0.00
13.60 7.46 5.46 0.00
13.80 7.46 5.46 0.00
14.00 7.46 5.46 0.00
14.20 7.46 5.46 0.00
14.40 7.46 5.46 0.00
14.60 7.46 5.46 0.00
14.80 7.46 5.46 0.00
15.00 7.46 5.46 0.00



Huff 0-10sm 2Q 12.00 hrs  Rainfall=7.46"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_6A
  Printed  5/13/2020Prepared by {enter your company name here}

Page 3HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: South Property

Runoff = 9.36 cfs @ 5.39 hrs,  Volume= 3.415 af,  Depth= 5.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-15.00 hrs, dt= 0.01 hrs
Huff 0-10sm 2Q 12.00 hrs  Rainfall=7.46"

Area (ac) CN Description
7.500 83 1/4 acre lots, 38% imp, HSG C
4.650 62.00% Pervious Area
2.850 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 1,020 0.0150 0.71 Lag/CN Method, 

Subcatchment 7S: South Property

Runoff

Hydrograph

Time  (hours)
1514131211109876543210
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Huff 0-10sm 2Q 12.00 hrs
Rainfall=7.46"

Runoff Area=7.500 ac
Runoff Volume=3.415 af

Runoff Depth=5.46"
Flow Length=1,020'

Slope=0.0150 '/'
Tc=23.9 min

CN=83

9.36 cfs
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Hydrograph for Subcatchment 7S: South Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.20 0.01 0.00 0.00
0.40 0.05 0.00 0.00
0.60 0.11 0.00 0.00
0.80 0.20 0.00 0.00
1.00 0.30 0.00 0.00
1.20 0.41 0.00 0.00
1.40 0.54 0.01 0.02
1.60 0.65 0.03 0.22
1.80 0.75 0.05 0.55
2.00 0.85 0.08 0.82
2.20 0.95 0.11 1.05
2.40 1.05 0.15 1.26
2.60 1.16 0.20 1.46
2.80 1.29 0.26 1.75
3.00 1.43 0.34 2.18
3.20 1.59 0.43 2.69
3.40 1.75 0.53 3.19
3.60 1.92 0.64 3.64
3.80 2.11 0.77 4.10
4.00 2.32 0.92 4.71
4.20 2.56 1.10 5.52
4.40 2.82 1.30 6.43
4.60 3.10 1.53 7.30
4.80 3.39 1.77 8.10
5.00 3.69 2.02 8.83
5.20 3.98 2.27 9.27
5.40 4.26 2.51 9.35
5.60 4.52 2.74 9.27
5.80 4.76 2.96 8.90
6.00 4.97 3.15 8.27
6.20 5.17 3.32 7.54
6.40 5.34 3.48 6.86
6.60 5.50 3.63 6.27
6.80 5.65 3.77 5.71
7.00 5.79 3.89 5.27
7.20 5.92 4.01 4.94
7.40 6.04 4.13 4.64
7.60 6.15 4.23 4.35
7.80 6.25 4.33 4.07
8.00 6.35 4.42 3.79
8.20 6.44 4.50 3.50
8.40 6.52 4.57 3.21
8.60 6.59 4.65 2.93
8.80 6.67 4.72 2.75
9.00 6.74 4.79 2.70
9.20 6.82 4.85 2.67
9.40 6.88 4.91 2.55
9.60 6.93 4.96 2.32
9.80 6.98 5.01 2.05

10.00 7.03 5.06 1.87
10.20 7.08 5.11 1.81
10.40 7.13 5.15 1.80

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.60 7.18 5.20 1.80
10.80 7.23 5.25 1.80
11.00 7.28 5.29 1.79
11.20 7.32 5.33 1.67
11.40 7.35 5.36 1.43
11.60 7.38 5.38 1.17
11.80 7.41 5.42 1.11
12.00 7.46 5.46 1.29
12.20 7.46 5.46 1.31
12.40 7.46 5.46 0.54
12.60 7.46 5.46 0.16
12.80 7.46 5.46 0.04
13.00 7.46 5.46 0.01
13.20 7.46 5.46 0.00
13.40 7.46 5.46 0.00
13.60 7.46 5.46 0.00
13.80 7.46 5.46 0.00
14.00 7.46 5.46 0.00
14.20 7.46 5.46 0.00
14.40 7.46 5.46 0.00
14.60 7.46 5.46 0.00
14.80 7.46 5.46 0.00
15.00 7.46 5.46 0.00
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Summary for Subcatchment 8S: Northwood Drive Bypass

Runoff = 1.43 cfs @ 5.60 hrs,  Volume= 0.523 af,  Depth= 5.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-15.00 hrs, dt= 0.01 hrs
Huff 0-10sm 2Q 12.00 hrs  Rainfall=7.46"

Area (ac) CN Description
1.200 81 1/3 acre lots, 30% imp, HSG C
0.840 70.00% Pervious Area
0.360 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.5 1,070 0.0100 0.55 Lag/CN Method, Lag CN

Subcatchment 8S: Northwood Drive Bypass

Runoff

Hydrograph

Time  (hours)
1514131211109876543210

F
lo

w
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Huff 0-10sm 2Q 12.00 hrs
Rainfall=7.46"

Runoff Area=1.200 ac
Runoff Volume=0.523 af

Runoff Depth=5.23"
Flow Length=1,070'

Slope=0.0100 '/'
Tc=32.5 min

CN=81

1.43 cfs
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Hydrograph for Subcatchment 8S: Northwood Drive Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.20 0.01 0.00 0.00
0.40 0.05 0.00 0.00
0.60 0.11 0.00 0.00
0.80 0.20 0.00 0.00
1.00 0.30 0.00 0.00
1.20 0.41 0.00 0.00
1.40 0.54 0.00 0.00
1.60 0.65 0.01 0.01
1.80 0.75 0.03 0.03
2.00 0.85 0.05 0.07
2.20 0.95 0.08 0.11
2.40 1.05 0.12 0.14
2.60 1.16 0.16 0.17
2.80 1.29 0.21 0.21
3.00 1.43 0.28 0.26
3.20 1.59 0.36 0.33
3.40 1.75 0.45 0.41
3.60 1.92 0.56 0.48
3.80 2.11 0.68 0.55
4.00 2.32 0.82 0.64
4.20 2.56 0.99 0.75
4.40 2.82 1.18 0.88
4.60 3.10 1.39 1.02
4.80 3.39 1.62 1.15
5.00 3.69 1.86 1.27
5.20 3.98 2.10 1.37
5.40 4.26 2.34 1.42
5.60 4.52 2.57 1.43
5.80 4.76 2.77 1.41
6.00 4.97 2.96 1.34
6.20 5.17 3.13 1.24
6.40 5.34 3.29 1.14
6.60 5.50 3.43 1.04
6.80 5.65 3.56 0.95
7.00 5.79 3.69 0.87
7.20 5.92 3.81 0.81
7.40 6.04 3.92 0.76
7.60 6.15 4.02 0.71
7.80 6.25 4.12 0.67
8.00 6.35 4.20 0.62
8.20 6.44 4.29 0.58
8.40 6.52 4.36 0.53
8.60 6.59 4.43 0.49
8.80 6.67 4.50 0.45
9.00 6.74 4.57 0.43
9.20 6.82 4.63 0.43
9.40 6.88 4.69 0.41
9.60 6.93 4.74 0.39
9.80 6.98 4.79 0.35

10.00 7.03 4.84 0.31
10.20 7.08 4.88 0.30
10.40 7.13 4.93 0.29

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.60 7.18 4.98 0.28
10.80 7.23 5.02 0.28
11.00 7.28 5.07 0.28
11.20 7.32 5.10 0.27
11.40 7.35 5.13 0.25
11.60 7.38 5.16 0.21
11.80 7.41 5.19 0.18
12.00 7.46 5.23 0.19
12.20 7.46 5.23 0.21
12.40 7.46 5.23 0.15
12.60 7.46 5.23 0.06
12.80 7.46 5.23 0.03
13.00 7.46 5.23 0.01
13.20 7.46 5.23 0.00
13.40 7.46 5.23 0.00
13.60 7.46 5.23 0.00
13.80 7.46 5.23 0.00
14.00 7.46 5.23 0.00
14.20 7.46 5.23 0.00
14.40 7.46 5.23 0.00
14.60 7.46 5.23 0.00
14.80 7.46 5.23 0.00
15.00 7.46 5.23 0.00
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Summary for Subcatchment 9S: ODH Subdivision Bypass

Runoff = 0.67 cfs @ 5.08 hrs,  Volume= 0.240 af,  Depth= 5.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-15.00 hrs, dt= 0.01 hrs
Huff 0-10sm 2Q 12.00 hrs  Rainfall=7.46"

Area (ac) CN Description
0.550 81 1/3 acre lots, 30% imp, HSG C
0.385 70.00% Pervious Area
0.165 30.00% Impervious Area

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

9.2 380 0.0240 0.69 Lag/CN Method, 

Subcatchment 9S: ODH Subdivision Bypass

Runoff

Hydrograph

Time  (hours)
1514131211109876543210
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Huff 0-10sm 2Q 12.00 hrs
Rainfall=7.46"

Runoff Area=0.550 ac
Runoff Volume=0.240 af

Runoff Depth=5.23"
Flow Length=380'

Slope=0.0240 '/'
Tc=9.2 min

CN=81

0.67 cfs
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Hydrograph for Subcatchment 9S: ODH Subdivision Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.20 0.01 0.00 0.00
0.40 0.05 0.00 0.00
0.60 0.11 0.00 0.00
0.80 0.20 0.00 0.00
1.00 0.30 0.00 0.00
1.20 0.41 0.00 0.00
1.40 0.54 0.00 0.00
1.60 0.65 0.01 0.03
1.80 0.75 0.03 0.05
2.00 0.85 0.05 0.06
2.20 0.95 0.08 0.08
2.40 1.05 0.12 0.09
2.60 1.16 0.16 0.11
2.80 1.29 0.21 0.14
3.00 1.43 0.28 0.18
3.20 1.59 0.36 0.22
3.40 1.75 0.45 0.25
3.60 1.92 0.56 0.28
3.80 2.11 0.68 0.32
4.00 2.32 0.82 0.38
4.20 2.56 0.99 0.45
4.40 2.82 1.18 0.52
4.60 3.10 1.39 0.57
4.80 3.39 1.62 0.63
5.00 3.69 1.86 0.67
5.20 3.98 2.10 0.67
5.40 4.26 2.34 0.66
5.60 4.52 2.57 0.64
5.80 4.76 2.77 0.59
6.00 4.97 2.96 0.53
6.20 5.17 3.13 0.48
6.40 5.34 3.29 0.44
6.60 5.50 3.43 0.40
6.80 5.65 3.56 0.37
7.00 5.79 3.69 0.35
7.20 5.92 3.81 0.33
7.40 6.04 3.92 0.31
7.60 6.15 4.02 0.29
7.80 6.25 4.12 0.27
8.00 6.35 4.20 0.25
8.20 6.44 4.29 0.23
8.40 6.52 4.36 0.21
8.60 6.59 4.43 0.19
8.80 6.67 4.50 0.19
9.00 6.74 4.57 0.19
9.20 6.82 4.63 0.19
9.40 6.88 4.69 0.17
9.60 6.93 4.74 0.14
9.80 6.98 4.79 0.13

10.00 7.03 4.84 0.13
10.20 7.08 4.88 0.13
10.40 7.13 4.93 0.13

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.60 7.18 4.98 0.13
10.80 7.23 5.02 0.13
11.00 7.28 5.07 0.12
11.20 7.32 5.10 0.10
11.40 7.35 5.13 0.08
11.60 7.38 5.16 0.07
11.80 7.41 5.19 0.09
12.00 7.46 5.23 0.11
12.20 7.46 5.23 0.02
12.40 7.46 5.23 0.00
12.60 7.46 5.23 0.00
12.80 7.46 5.23 0.00
13.00 7.46 5.23 0.00
13.20 7.46 5.23 0.00
13.40 7.46 5.23 0.00
13.60 7.46 5.23 0.00
13.80 7.46 5.23 0.00
14.00 7.46 5.23 0.00
14.20 7.46 5.23 0.00
14.40 7.46 5.23 0.00
14.60 7.46 5.23 0.00
14.80 7.46 5.23 0.00
15.00 7.46 5.23 0.00
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Summary for Pond 3P: Southeast Chambers

Inflow = 13.73 cfs @ 5.39 hrs,  Volume= 4.504 af
Outflow = 4.29 cfs @ 7.85 hrs,  Volume= 1.799 af,  Atten= 69%,  Lag= 147.7 min
Primary = 1.52 cfs @ 7.84 hrs,  Volume= 1.283 af
Secondary = 2.77 cfs @ 7.85 hrs,  Volume= 0.515 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-15.00 hrs, dt= 0.01 hrs
Peak Elev= 678.35' @ 7.84 hrs   Surf.Area= 47,081 sf   Storage= 135,876 cf

Plug-Flow detention time= 303.0 min calculated for 1.797 af (40% of inflow)
Center-of-Mass det. time= 191.6 min ( 563.9 - 372.4 )

Volume Invert Avail.Storage Storage Description
#1 670.00' 8,508 cf Custom Stage Data (Prismatic) Listed below (Recalc)

36,469 cf Overall - 12,835 cf Embedded = 23,634 cf  x 36.0% Voids
#2 670.75' 12,835 cf Cultec R-902HD @ 727.00' L  Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 727.00'L = 12,835.2 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#3 670.00' 6,320 cf Custom Stage Data (Prismatic) Listed below (Recalc)
22,076 cf Overall - 4,520 cf Embedded = 17,557 cf  x 36.0% Voids

#4 670.75' 4,520 cf Cultec R-902HD @ 256.00' L  Inside #3
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 256.00'L = 4,519.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#5 670.00' 17,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
80,732 cf Overall - 31,708 cf Embedded = 49,023 cf  x 36.0% Voids

#6 670.75' 31,708 cf Cultec R-902HD @ 1,796.00' L  Inside #5
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 1,796.00'L = 31,708.4 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#7 675.25' 14,060 cf Custom Stage Data (Prismatic) Listed below (Recalc)
55,345 cf Overall - 16,291 cf Embedded = 39,054 cf  x 36.0% Voids

#8 675.75' 16,291 cf Cultec R-280HD @ 2,683.00' L  Inside #7
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 2,683.00'L = 16,290.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

#9 670.00' 2,847 cf Custom Stage Data (Prismatic) Listed below (Recalc)
10,008 cf Overall - 2,101 cf Embedded = 7,907 cf  x 36.0% Voids

#10 670.75' 2,101 cf Cultec R-902HD @ 119.00' L  Inside #9
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 119.00'L = 2,100.9 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#11 670.34' 4,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)
17,077 cf Overall - 3,619 cf Embedded = 13,458 cf  x 36.0% Voids

#12 671.09' 3,619 cf Cultec R-902HD @ 205.00' L  Inside #11
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 205.00'L = 3,619.3 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#13 670.41' 3,242 cf Custom Stage Data (Prismatic) Listed below (Recalc)
11,529 cf Overall - 2,525 cf Embedded = 9,005 cf  x 36.0% Voids

#14 671.16' 2,525 cf Cultec R-902HD @ 143.00' L  Inside #13
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 143.00'L = 2,524.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#15 671.37' 5,180 cf Custom Stage Data (Prismatic) Listed below (Recalc)
18,961 cf Overall - 4,573 cf Embedded = 14,388 cf  x 36.0% Voids
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#16 672.12' 4,573 cf Cultec R-902HD @ 259.00' L  Inside #15
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 259.00'L = 4,572.6 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

140,821 cf Total Available Storage

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

670.00 6,238 0 0
675.75 6,447 36,469 36,469

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

670.00 2,338 0 0
678.90 2,623 22,076 22,076

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

670.00 15,163 0 0
675.25 15,592 80,732 80,732

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

675.25 15,163 0 0
678.90 15,163 55,345 55,345

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

670.00 1,062 0 0
678.90 1,187 10,008 10,008

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

670.34 1,940 0 0
678.90 2,050 17,077 17,077

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

670.41 1,310 0 0
678.90 1,406 11,529 11,529

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

671.37 2,362 0 0
678.90 2,674 18,961 18,961

Device Routing     Invert Outlet Devices
#1 Primary 670.00' 4.5" Vert. Orifice/Grate    C= 0.600   
#2 Tertiary 678.60' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
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#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.52 cfs @ 7.84 hrs  HW=678.35'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.52 cfs @ 13.76 fps)

Secondary OutFlow  Max=2.78 cfs @ 7.85 hrs  HW=678.35'  TW=678.33'   (Dynamic Tailwater)
3=Sharp-Crested Rectangular Weir  (Weir Controls 2.77 cfs @ 0.85 fps)
4=Orifice/Grate  (Orifice Controls 0.01 cfs @ 0.69 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.00'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Southeast Chambers

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
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Peak Elev=678.35'
Storage=135,876 cf

13.73 cfs

4.29 cfs

1.52 cfs

2.77 cfs

0.00 cfs
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Pond 3P: Southeast Chambers

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
20181614121086420
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670  Orifice/Grate 

 Initial Tailwater 

 Sharp-Crested Rectangular Weir 

 Orifice/Grate 

 Sharp-Crested Rectangular Weir 

Pond 3P: Southeast Chambers

Storage

Stage-Area-Storage

Storage (cubic-feet)
120,000100,00080,00060,00040,00020,0000

E
le

va
ti

o
n

  (
fe

et
)

678

677

676

675

674

673

672

671

670  Custom Stage Data + Custom Stage Data + Custom Stage Data + Custom Stage Data 

 Cultec R-902HD + Cultec R-902HD + Cultec R-902HD + Cultec R-902HD 

 Custom Stage Data 

 Cultec R-280HD 

 Custom Stage Data 

 Cultec R-902HD 

 Custom Stage Data 

 Cultec R-902HD 
 Custom Stage Data 

 Cultec R-902HD 
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Hydrograph for Pond 3P: Southeast Chambers

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.00 0.00 0.00 0.00 0.00
0.50 0.00 0 670.00 0.00 0.00 0.00 0.00
1.00 0.00 0 670.00 0.00 0.00 0.00 0.00
1.50 0.11 22 670.00 0.00 0.00 0.00 0.00
2.00 0.99 1,053 670.12 0.03 0.03 0.00 0.00
2.50 1.56 3,148 670.35 0.22 0.22 0.00 0.00
3.00 2.47 6,117 670.65 0.36 0.36 0.00 0.00
3.50 3.80 11,022 670.94 0.46 0.46 0.00 0.00
4.00 6.74 19,630 671.34 0.57 0.57 0.00 0.00
4.50 10.18 33,650 671.96 0.71 0.71 0.00 0.00
5.00 13.05 53,195 672.82 0.86 0.86 0.00 0.00
5.50 13.69 75,929 673.90 1.02 1.02 0.00 0.00
6.00 12.07 97,514 675.36 1.21 1.21 0.00 0.00
6.50 9.56 114,622 676.57 1.34 1.34 0.00 0.00
7.00 7.63 127,505 677.51 1.44 1.44 0.00 0.00
7.50 5.94 135,201 678.28 3.22 1.51 1.71 0.00
8.00 4.04 135,812 678.35 4.24 1.52 2.72 0.00
8.50 3.26 135,253 678.28 3.64 1.51 2.12 0.00
9.00 2.89 134,711 678.22 3.05 1.51 1.55 0.00
9.50 2.60 134,451 678.19 2.84 1.50 1.34 0.00

10.00 2.00 133,834 678.13 2.34 1.50 0.84 0.00
10.50 1.93 133,444 678.08 2.04 1.49 0.55 0.00
11.00 1.91 133,321 678.07 2.02 1.49 0.53 0.00
11.50 1.37 132,899 678.02 2.03 1.49 0.54 0.00
12.00 1.41 131,957 677.92 1.71 1.48 0.23 0.00
12.50 0.29 130,807 677.80 1.49 1.47 0.02 0.00
13.00 0.01 128,296 677.57 1.48 1.45 0.04 0.00
13.50 0.00 125,639 677.36 1.47 1.42 0.05 0.00
14.00 0.00 123,012 677.16 1.45 1.40 0.04 0.00
14.50 0.00 120,429 676.98 1.42 1.39 0.04 0.00
15.00 0.00 117,895 676.80 1.39 1.37 0.03 0.00
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Stage-Discharge for Pond 3P: Southeast Chambers

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.00 0.00 0.00 0.00 0.00
670.20 0.09 0.09 0.00 0.00
670.40 0.25 0.25 0.00 0.00
670.60 0.34 0.34 0.00 0.00
670.80 0.42 0.42 0.00 0.00
671.00 0.48 0.48 0.00 0.00
671.20 0.54 0.54 0.00 0.00
671.40 0.59 0.59 0.00 0.00
671.60 0.63 0.63 0.00 0.00
671.80 0.68 0.68 0.00 0.00
672.00 0.72 0.72 0.00 0.00
672.20 0.75 0.75 0.00 0.00
672.40 0.79 0.79 0.00 0.00
672.60 0.83 0.83 0.00 0.00
672.80 0.86 0.86 0.00 0.00
673.00 0.89 0.89 0.00 0.00
673.20 0.92 0.92 0.00 0.00
673.40 0.95 0.95 0.00 0.00
673.60 0.99 0.98 0.01 0.00
673.80 1.04 1.01 0.03 0.00
674.00 1.08 1.04 0.04 0.00
674.20 1.11 1.07 0.05 0.00
674.40 1.15 1.09 0.05 0.00
674.60 1.18 1.12 0.06 0.00
674.80 1.21 1.14 0.07 0.00
675.00 1.24 1.17 0.07 0.00
675.20 1.27 1.19 0.08 0.00
675.40 1.29 1.21 0.08 0.00
675.60 1.32 1.24 0.08 0.00
675.80 1.35 1.26 0.09 0.00
676.00 1.37 1.28 0.09 0.00
676.20 1.40 1.30 0.10 0.00
676.40 1.43 1.33 0.10 0.00
676.60 1.45 1.35 0.10 0.00
676.80 1.47 1.37 0.11 0.00
677.00 1.50 1.39 0.11 0.00
677.20 1.52 1.41 0.11 0.00
677.40 1.54 1.43 0.12 0.00
677.60 1.57 1.45 0.12 0.00
677.80 1.59 1.47 0.12 0.00
678.00 3.40 1.49 1.91 0.00
678.20 6.77 1.51 5.26 0.00
678.40 11.25 1.52 9.72 0.00
678.60 16.68 1.54 15.13 0.00
678.80 24.77 1.56 21.42 1.79
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Stage-Area-Storage for Pond 3P: Southeast Chambers

Elevation
(feet)

Storage
(cubic-feet)

670.00 0
670.10 893
670.20 1,787
670.30 2,681
670.40 3,618
670.50 4,626
670.60 5,639
670.70 6,653
670.80 8,202
670.90 10,288
671.00 12,379
671.10 14,465
671.20 16,635
671.30 18,830
671.40 21,049
671.50 23,322
671.60 25,582
671.70 27,830
671.80 30,075
671.90 32,317
672.00 34,546
672.10 36,761
672.20 39,047
672.30 41,344
672.40 43,628
672.50 45,906
672.60 48,170
672.70 50,428
672.80 52,674
672.90 54,899
673.00 57,117
673.10 59,314
673.20 61,492
673.30 63,654
673.40 65,789
673.50 67,899
673.60 69,981
673.70 72,030
673.80 74,047
673.90 76,023
674.00 77,955
674.10 79,844
674.20 81,679
674.30 83,453
674.40 85,139
674.50 86,709
674.60 88,153
674.70 89,496
674.80 90,763
674.90 91,997
675.00 93,215
675.10 94,422
675.20 95,621

Elevation
(feet)

Storage
(cubic-feet)

675.30 96,808
675.40 97,984
675.50 99,158
675.60 100,327
675.70 101,491
675.80 102,865
675.90 104,433
676.00 105,977
676.10 107,509
676.20 109,032
676.30 110,542
676.40 112,038
676.50 113,523
676.60 114,993
676.70 116,452
676.80 117,901
676.90 119,339
677.00 120,753
677.10 122,143
677.20 123,511
677.30 124,850
677.40 126,157
677.50 127,426
677.60 128,644
677.70 129,794
677.80 130,846
677.90 131,802
678.00 132,704
678.10 133,604
678.20 134,505
678.30 135,406
678.40 136,307
678.50 137,209
678.60 138,112
678.70 139,014
678.80 139,917
678.90 140,821
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Summary for Pond 8P: North System

Inflow = 5.79 cfs @ 5.31 hrs,  Volume= 2.632 af
Outflow = 5.79 cfs @ 5.39 hrs,  Volume= 2.630 af,  Atten= 0%,  Lag= 4.9 min
Primary = 5.24 cfs @ 7.82 hrs,  Volume= 1.780 af
Secondary = 3.71 cfs @ 5.36 hrs,  Volume= 0.850 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-15.00 hrs, dt= 0.01 hrs
Peak Elev= 678.33' @ 7.82 hrs   Surf.Area= 3,505 sf   Storage= 4,342 cf

Plug-Flow detention time= 18.1 min calculated for 2.628 af (100% of inflow)
Center-of-Mass det. time= 17.7 min ( 429.4 - 411.7 )

Volume Invert Avail.Storage Storage Description
#1 670.75' 6,908 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

670.75 14 0 0
672.50 14 25 25
674.50 14 28 53
676.50 14 28 81
677.00 2,084 525 605
678.00 3,174 2,629 3,234
678.90 4,072 3,261 6,495
679.00 4,193 413 6,908

Device Routing     Invert Outlet Devices
#1 Primary 676.50' 6.5" Vert. Orifice/Grate    C= 0.600   
#2 Primary 678.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Tertiary 678.50' 35.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=5.24 cfs @ 7.82 hrs  HW=678.33'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.39 cfs @ 6.02 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 3.86 cfs @ 1.96 fps)

Secondary OutFlow  Max=3.71 cfs @ 5.36 hrs  HW=678.12'  TW=673.57'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 0.13 cfs @ 10.26 fps)
5=Sharp-Crested Rectangular Weir  (Weir Controls 3.59 cfs @ 1.91 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.75'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 8P: North System

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
1514131211109876543210
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Peak Elev=678.33'
Storage=4,342 cf

5.79 cfs5.79 cfs

5.24 cfs

3.71 cfs

0.00 cfs

Pond 8P: North System

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
80706050403020100
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 Orifice/Grate 

 Sharp-Crested Rectangular Weir 

 Orifice/Grate 

 Sharp-Crested Rectangular Weir 

 Broad-Crested Rectangular Weir 



Huff 0-10sm 2Q 12.00 hrs  Rainfall=7.46"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_6A
  Printed  5/13/2020Prepared by {enter your company name here}

Page 18HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

Pond 8P: North System

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
6,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
4,0003,5003,0002,5002,0001,5001,0005000
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le

va
ti

o
n

  (
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)
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678
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676
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674
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672

671  Custom Stage Data 
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Hydrograph for Pond 8P: North System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.75 0.00 0.00 0.00 0.00
0.50 0.00 0 670.75 0.00 0.00 0.00 0.00
1.00 0.00 0 670.75 0.00 0.00 0.00 0.00
1.50 0.10 25 672.54 0.00 0.00 0.00 0.00
2.00 0.52 277 676.80 0.35 0.25 0.11 0.00
2.50 0.84 599 677.00 0.64 0.53 0.11 0.00
3.00 1.41 1,190 677.26 0.89 0.78 0.11 0.00
3.50 2.17 2,520 677.77 1.23 1.11 0.12 0.00
4.00 3.03 3,173 677.98 2.87 1.22 1.65 0.00
4.50 4.39 3,421 678.06 4.29 1.53 2.76 0.00
5.00 5.58 3,578 678.11 5.52 1.97 3.54 0.00
5.50 5.76 3,610 678.12 5.77 2.07 3.70 0.00
6.00 5.01 3,529 678.09 5.09 1.82 3.26 0.00
6.50 3.99 3,395 678.05 4.05 1.48 2.58 0.00
7.00 3.23 3,277 678.01 3.28 1.27 2.01 0.00
7.50 4.47 4,147 678.28 5.41 4.27 1.14 0.00
8.00 5.03 4,315 678.32 5.10 5.10 0.00 0.00
8.50 3.99 4,115 678.27 4.12 4.12 0.00 0.00
9.00 3.23 3,931 678.21 3.29 3.29 0.00 0.00
9.50 2.81 3,838 678.18 2.90 2.90 0.00 0.00

10.00 1.99 3,622 678.12 2.11 2.11 0.00 0.00
10.50 1.67 3,490 678.08 1.71 1.71 0.00 0.00
11.00 1.64 3,444 678.07 1.59 1.59 0.00 0.00
11.50 1.30 3,293 678.02 1.29 1.29 0.00 0.00
12.00 1.09 2,962 677.91 1.19 1.19 0.00 0.00
12.50 0.15 2,260 677.67 1.05 1.05 0.00 0.00
13.00 0.05 843 677.11 0.65 0.65 0.00 0.00
13.50 0.05 211 676.74 0.17 0.17 0.00 0.00
14.00 0.04 123 676.63 0.06 0.06 0.00 0.00
14.50 0.04 110 676.61 0.04 0.04 0.00 0.00
15.00 0.00 103 676.60 0.03 0.03 0.00 0.00
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Stage-Discharge for Pond 8P: North System

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.75 0.00 0.00 0.00 0.00
670.95 0.00 0.00 0.00 0.00
671.15 0.00 0.00 0.00 0.00
671.35 0.00 0.00 0.00 0.00
671.55 0.00 0.00 0.00 0.00
671.75 0.00 0.00 0.00 0.00
671.95 0.00 0.00 0.00 0.00
672.15 0.00 0.00 0.00 0.00
672.35 0.00 0.00 0.00 0.00
672.55 0.00 0.00 0.00 0.00
672.75 0.00 0.00 0.00 0.00
672.95 0.00 0.00 0.00 0.00
673.15 0.00 0.00 0.00 0.00
673.35 0.00 0.00 0.00 0.00
673.55 0.00 0.00 0.00 0.00
673.75 0.03 0.00 0.03 0.00
673.95 0.04 0.00 0.04 0.00
674.15 0.05 0.00 0.05 0.00
674.35 0.05 0.00 0.05 0.00
674.55 0.06 0.00 0.06 0.00
674.75 0.06 0.00 0.06 0.00
674.95 0.07 0.00 0.07 0.00
675.15 0.07 0.00 0.07 0.00
675.35 0.08 0.00 0.08 0.00
675.55 0.08 0.00 0.08 0.00
675.75 0.09 0.00 0.09 0.00
675.95 0.09 0.00 0.09 0.00
676.15 0.10 0.00 0.10 0.00
676.35 0.10 0.00 0.10 0.00
676.55 0.11 0.01 0.10 0.00
676.75 0.28 0.18 0.11 0.00
676.95 0.58 0.47 0.11 0.00
677.15 0.80 0.68 0.11 0.00
677.35 0.96 0.84 0.11 0.00
677.55 1.10 0.98 0.12 0.00
677.75 1.22 1.10 0.12 0.00
677.95 2.48 1.20 1.28 0.00
678.15 6.77 2.46 4.31 0.00
678.35 14.10 5.58 8.51 0.00
678.55 24.61 9.86 13.70 1.05
678.75 46.70 15.13 19.77 11.80
678.95 76.77 21.27 26.68 28.82
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Stage-Area-Storage for Pond 8P: North System

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

670.75 14 0
670.85 14 1
670.95 14 3
671.05 14 4
671.15 14 6
671.25 14 7
671.35 14 8
671.45 14 10
671.55 14 11
671.65 14 13
671.75 14 14
671.85 14 15
671.95 14 17
672.05 14 18
672.15 14 20
672.25 14 21
672.35 14 22
672.45 14 24
672.55 14 25
672.65 14 27
672.75 14 28
672.85 14 29
672.95 14 31
673.05 14 32
673.15 14 34
673.25 14 35
673.35 14 36
673.45 14 38
673.55 14 39
673.65 14 41
673.75 14 42
673.85 14 43
673.95 14 45
674.05 14 46
674.15 14 48
674.25 14 49
674.35 14 50
674.45 14 52
674.55 14 53
674.65 14 55
674.75 14 56
674.85 14 57
674.95 14 59
675.05 14 60
675.15 14 62
675.25 14 63
675.35 14 64
675.45 14 66
675.55 14 67
675.65 14 69
675.75 14 70
675.85 14 71
675.95 14 73

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

676.05 14 74
676.15 14 76
676.25 14 77
676.35 14 78
676.45 14 80
676.55 221 86
676.65 635 129
676.75 1,049 213
676.85 1,463 339
676.95 1,877 506
677.05 2,138 711
677.15 2,247 930
677.25 2,357 1,160
677.35 2,466 1,401
677.45 2,575 1,653
677.55 2,683 1,916
677.65 2,792 2,190
677.75 2,902 2,475
677.85 3,011 2,770
677.95 3,120 3,077
678.05 3,224 3,394
678.15 3,324 3,721
678.25 3,423 4,059
678.35 3,523 4,406
678.45 3,623 4,763
678.55 3,723 5,131
678.65 3,823 5,508
678.75 3,922 5,895
678.85 4,022 6,292
678.95 4,133 6,700
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Summary for Subcatchment 1S: North Property

Runoff = 3.74 cfs @ 11.86 hrs,  Volume= 1.760 af,  Depth= 6.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-21.00 hrs, dt= 0.02 hrs
Huff 0-10sm 3Q 18.00 hrs  Rainfall=8.06"

Area (ac) CN Description
3.500 83 1/4 acre lots, 38% imp, HSG C
2.170 62.00% Pervious Area
1.330 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.3 550 0.0120 0.56 Lag/CN Method, 

Subcatchment 1S: North Property

Runoff

Hydrograph

Time  (hours)
2120191817161514131211109876543210
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Huff 0-10sm 3Q 18.00 hrs
Rainfall=8.06"
Runoff Area=3.500 ac
Runoff Volume=1.760 af
Runoff Depth=6.03"
Flow Length=550'
Slope=0.0120 '/'
Tc=16.3 min
CN=83

3.74 cfs
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Hydrograph for Subcatchment 1S: North Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.20 0.01 0.00 0.00
0.40 0.02 0.00 0.00
0.60 0.05 0.00 0.00
0.80 0.10 0.00 0.00
1.00 0.15 0.00 0.00
1.20 0.20 0.00 0.00
1.40 0.26 0.00 0.00
1.60 0.31 0.00 0.00
1.80 0.37 0.00 0.00
2.00 0.42 0.00 0.00
2.20 0.48 0.00 0.01
2.40 0.53 0.01 0.05
2.60 0.59 0.01 0.09
2.80 0.64 0.02 0.14
3.00 0.70 0.04 0.18
3.20 0.75 0.05 0.21
3.40 0.80 0.06 0.25
3.60 0.86 0.08 0.28
3.80 0.91 0.10 0.31
4.00 0.97 0.12 0.34
4.20 1.02 0.14 0.36
4.40 1.08 0.16 0.39
4.60 1.13 0.19 0.41
4.80 1.19 0.22 0.44
5.00 1.25 0.25 0.50
5.20 1.32 0.28 0.55
5.40 1.39 0.32 0.62
5.60 1.46 0.36 0.68
5.80 1.54 0.40 0.71
6.00 1.61 0.44 0.74
6.20 1.68 0.49 0.77
6.40 1.75 0.53 0.79
6.60 1.83 0.58 0.81
6.80 1.90 0.63 0.83
7.00 1.97 0.68 0.85
7.20 2.05 0.73 0.87
7.40 2.12 0.78 0.89
7.60 2.20 0.83 0.94
7.80 2.28 0.89 1.00
8.00 2.37 0.96 1.07
8.20 2.46 1.03 1.14
8.40 2.55 1.10 1.21
8.60 2.65 1.17 1.28
8.80 2.76 1.25 1.36
9.00 2.86 1.34 1.43
9.20 2.98 1.43 1.51
9.40 3.09 1.52 1.58
9.60 3.21 1.62 1.66
9.80 3.33 1.72 1.74

10.00 3.46 1.83 1.82
10.20 3.61 1.95 1.99
10.40 3.78 2.09 2.28

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.60 3.97 2.26 2.60
10.80 4.17 2.44 2.94
11.00 4.39 2.63 3.26
11.20 4.62 2.83 3.43
11.40 4.85 3.04 3.54
11.60 5.08 3.25 3.63
11.80 5.31 3.46 3.72
12.00 5.53 3.66 3.69
12.20 5.74 3.85 3.49
12.40 5.92 4.02 3.26
12.60 6.10 4.18 3.00
12.80 6.25 4.33 2.76
13.00 6.40 4.46 2.55
13.20 6.53 4.59 2.35
13.40 6.65 4.70 2.15
13.60 6.76 4.80 1.96
13.80 6.86 4.90 1.79
14.00 6.96 4.99 1.65
14.20 7.04 5.07 1.51
14.40 7.12 5.14 1.38
14.60 7.19 5.21 1.25
14.80 7.26 5.27 1.17
15.00 7.32 5.33 1.10
15.20 7.38 5.39 1.03
15.40 7.43 5.44 0.96
15.60 7.49 5.49 0.92
15.80 7.54 5.54 0.92
16.00 7.60 5.59 0.91
16.20 7.65 5.64 0.92
16.40 7.70 5.69 0.91
16.60 7.75 5.74 0.86
16.80 7.80 5.78 0.80
17.00 7.84 5.82 0.73
17.20 7.87 5.86 0.66
17.40 7.91 5.90 0.65
17.60 7.96 5.94 0.70
17.80 8.01 5.98 0.77
18.00 8.06 6.03 0.83
18.20 8.06 6.03 0.55
18.40 8.06 6.03 0.10
18.60 8.06 6.03 0.02
18.80 8.06 6.03 0.00
19.00 8.06 6.03 0.00
19.20 8.06 6.03 0.00
19.40 8.06 6.03 0.00
19.60 8.06 6.03 0.00
19.80 8.06 6.03 0.00
20.00 8.06 6.03 0.00
20.20 8.06 6.03 0.00
20.40 8.06 6.03 0.00
20.60 8.06 6.03 0.00
20.80 8.06 6.03 0.00
21.00 8.06 6.03 0.00



Huff 0-10sm 3Q 18.00 hrs  Rainfall=8.06"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_6A
  Printed  5/13/2020Prepared by {enter your company name here}

Page 3HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: South Property

Runoff = 7.96 cfs @ 11.97 hrs,  Volume= 3.772 af,  Depth= 6.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-21.00 hrs, dt= 0.02 hrs
Huff 0-10sm 3Q 18.00 hrs  Rainfall=8.06"

Area (ac) CN Description
7.500 83 1/4 acre lots, 38% imp, HSG C
4.650 62.00% Pervious Area
2.850 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 1,020 0.0150 0.71 Lag/CN Method, 

Subcatchment 7S: South Property

Runoff

Hydrograph

Time  (hours)
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Huff 0-10sm 3Q 18.00 hrs
Rainfall=8.06"
Runoff Area=7.500 ac
Runoff Volume=3.772 af
Runoff Depth=6.03"
Flow Length=1,020'
Slope=0.0150 '/'
Tc=23.9 min
CN=83

7.96 cfs
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Hydrograph for Subcatchment 7S: South Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.20 0.01 0.00 0.00
0.40 0.02 0.00 0.00
0.60 0.05 0.00 0.00
0.80 0.10 0.00 0.00
1.00 0.15 0.00 0.00
1.20 0.20 0.00 0.00
1.40 0.26 0.00 0.00
1.60 0.31 0.00 0.00
1.80 0.37 0.00 0.00
2.00 0.42 0.00 0.00
2.20 0.48 0.00 0.01
2.40 0.53 0.01 0.06
2.60 0.59 0.01 0.15
2.80 0.64 0.02 0.24
3.00 0.70 0.04 0.33
3.20 0.75 0.05 0.41
3.40 0.80 0.06 0.48
3.60 0.86 0.08 0.55
3.80 0.91 0.10 0.62
4.00 0.97 0.12 0.68
4.20 1.02 0.14 0.74
4.40 1.08 0.16 0.80
4.60 1.13 0.19 0.85
4.80 1.19 0.22 0.91
5.00 1.25 0.25 1.00
5.20 1.32 0.28 1.11
5.40 1.39 0.32 1.24
5.60 1.46 0.36 1.37
5.80 1.54 0.40 1.48
6.00 1.61 0.44 1.55
6.20 1.68 0.49 1.61
6.40 1.75 0.53 1.66
6.60 1.83 0.58 1.71
6.80 1.90 0.63 1.75
7.00 1.97 0.68 1.79
7.20 2.05 0.73 1.83
7.40 2.12 0.78 1.87
7.60 2.20 0.83 1.95
7.80 2.28 0.89 2.07
8.00 2.37 0.96 2.21
8.20 2.46 1.03 2.36
8.40 2.55 1.10 2.51
8.60 2.65 1.17 2.66
8.80 2.76 1.25 2.82
9.00 2.86 1.34 2.98
9.20 2.98 1.43 3.14
9.40 3.09 1.52 3.30
9.60 3.21 1.62 3.46
9.80 3.33 1.72 3.63

10.00 3.46 1.83 3.79
10.20 3.61 1.95 4.04
10.40 3.78 2.09 4.54

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.60 3.97 2.26 5.19
10.80 4.17 2.44 5.88
11.00 4.39 2.63 6.59
11.20 4.62 2.83 7.11
11.40 4.85 3.04 7.43
11.60 5.08 3.25 7.66
11.80 5.31 3.46 7.86
12.00 5.53 3.66 7.95
12.20 5.74 3.85 7.70
12.40 5.92 4.02 7.26
12.60 6.10 4.18 6.75
12.80 6.25 4.33 6.21
13.00 6.40 4.46 5.73
13.20 6.53 4.59 5.29
13.40 6.65 4.70 4.87
13.60 6.76 4.80 4.44
13.80 6.86 4.90 4.05
14.00 6.96 4.99 3.72
14.20 7.04 5.07 3.42
14.40 7.12 5.14 3.13
14.60 7.19 5.21 2.85
14.80 7.26 5.27 2.62
15.00 7.32 5.33 2.45
15.20 7.38 5.39 2.30
15.40 7.43 5.44 2.15
15.60 7.49 5.49 2.03
15.80 7.54 5.54 1.98
16.00 7.60 5.59 1.96
16.20 7.65 5.64 1.96
16.40 7.70 5.69 1.96
16.60 7.75 5.74 1.90
16.80 7.80 5.78 1.79
17.00 7.84 5.82 1.65
17.20 7.87 5.86 1.51
17.40 7.91 5.90 1.41
17.60 7.96 5.94 1.45
17.80 8.01 5.98 1.56
18.00 8.06 6.03 1.70
18.20 8.06 6.03 1.58
18.40 8.06 6.03 0.64
18.60 8.06 6.03 0.19
18.80 8.06 6.03 0.05
19.00 8.06 6.03 0.01
19.20 8.06 6.03 0.00
19.40 8.06 6.03 0.00
19.60 8.06 6.03 0.00
19.80 8.06 6.03 0.00
20.00 8.06 6.03 0.00
20.20 8.06 6.03 0.00
20.40 8.06 6.03 0.00
20.60 8.06 6.03 0.00
20.80 8.06 6.03 0.00
21.00 8.06 6.03 0.00
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Summary for Subcatchment 8S: Northwood Drive Bypass

Runoff = 1.23 cfs @ 12.09 hrs,  Volume= 0.580 af,  Depth= 5.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-21.00 hrs, dt= 0.02 hrs
Huff 0-10sm 3Q 18.00 hrs  Rainfall=8.06"

Area (ac) CN Description
1.200 81 1/3 acre lots, 30% imp, HSG C
0.840 70.00% Pervious Area
0.360 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.5 1,070 0.0100 0.55 Lag/CN Method, Lag CN

Subcatchment 8S: Northwood Drive Bypass

Runoff

Hydrograph

Time  (hours)
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Huff 0-10sm 3Q 18.00 hrs
Rainfall=8.06"
Runoff Area=1.200 ac
Runoff Volume=0.580 af
Runoff Depth=5.80"
Flow Length=1,070'
Slope=0.0100 '/'
Tc=32.5 min
CN=81

1.23 cfs
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Hydrograph for Subcatchment 8S: Northwood Drive Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.20 0.01 0.00 0.00
0.40 0.02 0.00 0.00
0.60 0.05 0.00 0.00
0.80 0.10 0.00 0.00
1.00 0.15 0.00 0.00
1.20 0.20 0.00 0.00
1.40 0.26 0.00 0.00
1.60 0.31 0.00 0.00
1.80 0.37 0.00 0.00
2.00 0.42 0.00 0.00
2.20 0.48 0.00 0.00
2.40 0.53 0.00 0.00
2.60 0.59 0.01 0.00
2.80 0.64 0.01 0.01
3.00 0.70 0.02 0.02
3.20 0.75 0.03 0.04
3.40 0.80 0.04 0.05
3.60 0.86 0.06 0.06
3.80 0.91 0.07 0.07
4.00 0.97 0.09 0.08
4.20 1.02 0.11 0.09
4.40 1.08 0.13 0.10
4.60 1.13 0.15 0.11
4.80 1.19 0.17 0.12
5.00 1.25 0.20 0.13
5.20 1.32 0.23 0.15
5.40 1.39 0.26 0.16
5.60 1.46 0.30 0.18
5.80 1.54 0.33 0.20
6.00 1.61 0.37 0.21
6.20 1.68 0.41 0.23
6.40 1.75 0.46 0.24
6.60 1.83 0.50 0.24
6.80 1.90 0.54 0.25
7.00 1.97 0.59 0.26
7.20 2.05 0.63 0.27
7.40 2.12 0.68 0.27
7.60 2.20 0.73 0.28
7.80 2.28 0.79 0.30
8.00 2.37 0.85 0.32
8.20 2.46 0.91 0.34
8.40 2.55 0.98 0.36
8.60 2.65 1.05 0.39
8.80 2.76 1.13 0.41
9.00 2.86 1.21 0.43
9.20 2.98 1.29 0.46
9.40 3.09 1.38 0.49
9.60 3.21 1.48 0.51
9.80 3.33 1.57 0.54

10.00 3.46 1.68 0.56
10.20 3.61 1.80 0.60
10.40 3.78 1.94 0.65

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.60 3.97 2.09 0.74
10.80 4.17 2.27 0.84
11.00 4.39 2.46 0.95
11.20 4.62 2.65 1.05
11.40 4.85 2.85 1.12
11.60 5.08 3.05 1.16
11.80 5.31 3.26 1.20
12.00 5.53 3.46 1.23
12.20 5.74 3.64 1.22
12.40 5.92 3.81 1.17
12.60 6.10 3.97 1.11
12.80 6.25 4.12 1.03
13.00 6.40 4.25 0.95
13.20 6.53 4.37 0.88
13.40 6.65 4.48 0.81
13.60 6.76 4.59 0.74
13.80 6.86 4.68 0.68
14.00 6.96 4.77 0.62
14.20 7.04 4.84 0.57
14.40 7.12 4.92 0.52
14.60 7.19 4.98 0.48
14.80 7.26 5.04 0.44
15.00 7.32 5.10 0.41
15.20 7.38 5.16 0.38
15.40 7.43 5.21 0.36
15.60 7.49 5.26 0.33
15.80 7.54 5.31 0.32
16.00 7.60 5.36 0.31
16.20 7.65 5.41 0.31
16.40 7.70 5.46 0.31
16.60 7.75 5.51 0.31
16.80 7.80 5.55 0.29
17.00 7.84 5.59 0.27
17.20 7.87 5.62 0.25
17.40 7.91 5.66 0.23
17.60 7.96 5.70 0.23
17.80 8.01 5.75 0.24
18.00 8.06 5.80 0.26
18.20 8.06 5.80 0.26
18.40 8.06 5.80 0.18
18.60 8.06 5.80 0.08
18.80 8.06 5.80 0.03
19.00 8.06 5.80 0.01
19.20 8.06 5.80 0.00
19.40 8.06 5.80 0.00
19.60 8.06 5.80 0.00
19.80 8.06 5.80 0.00
20.00 8.06 5.80 0.00
20.20 8.06 5.80 0.00
20.40 8.06 5.80 0.00
20.60 8.06 5.80 0.00
20.80 8.06 5.80 0.00
21.00 8.06 5.80 0.00
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Summary for Subcatchment 9S: ODH Subdivision Bypass

Runoff = 0.58 cfs @ 11.80 hrs,  Volume= 0.266 af,  Depth= 5.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-21.00 hrs, dt= 0.02 hrs
Huff 0-10sm 3Q 18.00 hrs  Rainfall=8.06"

Area (ac) CN Description
0.550 81 1/3 acre lots, 30% imp, HSG C
0.385 70.00% Pervious Area
0.165 30.00% Impervious Area

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

9.2 380 0.0240 0.69 Lag/CN Method, 

Subcatchment 9S: ODH Subdivision Bypass

Runoff

Hydrograph

Time  (hours)
2120191817161514131211109876543210
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Huff 0-10sm 3Q 18.00 hrs
Rainfall=8.06"
Runoff Area=0.550 ac
Runoff Volume=0.266 af
Runoff Depth=5.80"
Flow Length=380'
Slope=0.0240 '/'
Tc=9.2 min
CN=81

0.58 cfs
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Hydrograph for Subcatchment 9S: ODH Subdivision Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.20 0.01 0.00 0.00
0.40 0.02 0.00 0.00
0.60 0.05 0.00 0.00
0.80 0.10 0.00 0.00
1.00 0.15 0.00 0.00
1.20 0.20 0.00 0.00
1.40 0.26 0.00 0.00
1.60 0.31 0.00 0.00
1.80 0.37 0.00 0.00
2.00 0.42 0.00 0.00
2.20 0.48 0.00 0.00
2.40 0.53 0.00 0.00
2.60 0.59 0.01 0.01
2.80 0.64 0.01 0.02
3.00 0.70 0.02 0.02
3.20 0.75 0.03 0.03
3.40 0.80 0.04 0.03
3.60 0.86 0.06 0.04
3.80 0.91 0.07 0.04
4.00 0.97 0.09 0.05
4.20 1.02 0.11 0.05
4.40 1.08 0.13 0.05
4.60 1.13 0.15 0.06
4.80 1.19 0.17 0.06
5.00 1.25 0.20 0.07
5.20 1.32 0.23 0.08
5.40 1.39 0.26 0.09
5.60 1.46 0.30 0.10
5.80 1.54 0.33 0.10
6.00 1.61 0.37 0.11
6.20 1.68 0.41 0.11
6.40 1.75 0.46 0.12
6.60 1.83 0.50 0.12
6.80 1.90 0.54 0.12
7.00 1.97 0.59 0.12
7.20 2.05 0.63 0.13
7.40 2.12 0.68 0.13
7.60 2.20 0.73 0.14
7.80 2.28 0.79 0.15
8.00 2.37 0.85 0.16
8.20 2.46 0.91 0.17
8.40 2.55 0.98 0.19
8.60 2.65 1.05 0.20
8.80 2.76 1.13 0.21
9.00 2.86 1.21 0.22
9.20 2.98 1.29 0.23
9.40 3.09 1.38 0.24
9.60 3.21 1.48 0.26
9.80 3.33 1.57 0.27

10.00 3.46 1.68 0.28
10.20 3.61 1.80 0.32
10.40 3.78 1.94 0.37

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.60 3.97 2.09 0.42
10.80 4.17 2.27 0.48
11.00 4.39 2.46 0.52
11.20 4.62 2.65 0.53
11.40 4.85 2.85 0.55
11.60 5.08 3.05 0.57
11.80 5.31 3.26 0.58
12.00 5.53 3.46 0.55
12.20 5.74 3.64 0.52
12.40 5.92 3.81 0.48
12.60 6.10 3.97 0.44
12.80 6.25 4.12 0.41
13.00 6.40 4.25 0.38
13.20 6.53 4.37 0.35
13.40 6.65 4.48 0.32
13.60 6.76 4.59 0.29
13.80 6.86 4.68 0.26
14.00 6.96 4.77 0.24
14.20 7.04 4.84 0.22
14.40 7.12 4.92 0.20
14.60 7.19 4.98 0.19
14.80 7.26 5.04 0.17
15.00 7.32 5.10 0.16
15.20 7.38 5.16 0.15
15.40 7.43 5.21 0.14
15.60 7.49 5.26 0.14
15.80 7.54 5.31 0.14
16.00 7.60 5.36 0.14
16.20 7.65 5.41 0.14
16.40 7.70 5.46 0.14
16.60 7.75 5.51 0.13
16.80 7.80 5.55 0.12
17.00 7.84 5.59 0.11
17.20 7.87 5.62 0.10
17.40 7.91 5.66 0.10
17.60 7.96 5.70 0.11
17.80 8.01 5.75 0.12
18.00 8.06 5.80 0.14
18.20 8.06 5.80 0.02
18.40 8.06 5.80 0.00
18.60 8.06 5.80 0.00
18.80 8.06 5.80 0.00
19.00 8.06 5.80 0.00
19.20 8.06 5.80 0.00
19.40 8.06 5.80 0.00
19.60 8.06 5.80 0.00
19.80 8.06 5.80 0.00
20.00 8.06 5.80 0.00
20.20 8.06 5.80 0.00
20.40 8.06 5.80 0.00
20.60 8.06 5.80 0.00
20.80 8.06 5.80 0.00
21.00 8.06 5.80 0.00
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Summary for Pond 3P: Southeast Chambers

Inflow = 11.71 cfs @ 11.93 hrs,  Volume= 5.001 af
Outflow = 11.15 cfs @ 13.57 hrs,  Volume= 2.277 af,  Atten= 5%,  Lag= 98.6 min
Primary = 1.53 cfs @ 13.56 hrs,  Volume= 1.507 af
Secondary = 9.62 cfs @ 13.57 hrs,  Volume= 0.770 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-21.00 hrs, dt= 0.02 hrs
Peak Elev= 678.50' @ 13.56 hrs   Surf.Area= 47,097 sf   Storage= 137,169 cf

Plug-Flow detention time= 326.5 min calculated for 2.275 af (45% of inflow)
Center-of-Mass det. time= 176.1 min ( 871.0 - 695.0 )

Volume Invert Avail.Storage Storage Description
#1 670.00' 8,508 cf Custom Stage Data (Prismatic) Listed below (Recalc)

36,469 cf Overall - 12,835 cf Embedded = 23,634 cf  x 36.0% Voids
#2 670.75' 12,835 cf Cultec R-902HD @ 727.00' L  Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 727.00'L = 12,835.2 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#3 670.00' 6,320 cf Custom Stage Data (Prismatic) Listed below (Recalc)
22,076 cf Overall - 4,520 cf Embedded = 17,557 cf  x 36.0% Voids

#4 670.75' 4,520 cf Cultec R-902HD @ 256.00' L  Inside #3
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 256.00'L = 4,519.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#5 670.00' 17,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
80,732 cf Overall - 31,708 cf Embedded = 49,023 cf  x 36.0% Voids

#6 670.75' 31,708 cf Cultec R-902HD @ 1,796.00' L  Inside #5
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 1,796.00'L = 31,708.4 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#7 675.25' 14,060 cf Custom Stage Data (Prismatic) Listed below (Recalc)
55,345 cf Overall - 16,291 cf Embedded = 39,054 cf  x 36.0% Voids

#8 675.75' 16,291 cf Cultec R-280HD @ 2,683.00' L  Inside #7
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 2,683.00'L = 16,290.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

#9 670.00' 2,847 cf Custom Stage Data (Prismatic) Listed below (Recalc)
10,008 cf Overall - 2,101 cf Embedded = 7,907 cf  x 36.0% Voids

#10 670.75' 2,101 cf Cultec R-902HD @ 119.00' L  Inside #9
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 119.00'L = 2,100.9 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#11 670.34' 4,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)
17,077 cf Overall - 3,619 cf Embedded = 13,458 cf  x 36.0% Voids

#12 671.09' 3,619 cf Cultec R-902HD @ 205.00' L  Inside #11
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 205.00'L = 3,619.3 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#13 670.41' 3,242 cf Custom Stage Data (Prismatic) Listed below (Recalc)
11,529 cf Overall - 2,525 cf Embedded = 9,005 cf  x 36.0% Voids

#14 671.16' 2,525 cf Cultec R-902HD @ 143.00' L  Inside #13
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 143.00'L = 2,524.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#15 671.37' 5,180 cf Custom Stage Data (Prismatic) Listed below (Recalc)
18,961 cf Overall - 4,573 cf Embedded = 14,388 cf  x 36.0% Voids
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#16 672.12' 4,573 cf Cultec R-902HD @ 259.00' L  Inside #15
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 259.00'L = 4,572.6 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

140,821 cf Total Available Storage

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

670.00 6,238 0 0
675.75 6,447 36,469 36,469

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

670.00 2,338 0 0
678.90 2,623 22,076 22,076

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

670.00 15,163 0 0
675.25 15,592 80,732 80,732

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

675.25 15,163 0 0
678.90 15,163 55,345 55,345

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

670.00 1,062 0 0
678.90 1,187 10,008 10,008

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

670.34 1,940 0 0
678.90 2,050 17,077 17,077

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

670.41 1,310 0 0
678.90 1,406 11,529 11,529

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

671.37 2,362 0 0
678.90 2,674 18,961 18,961

Device Routing     Invert Outlet Devices
#1 Primary 670.00' 4.5" Vert. Orifice/Grate    C= 0.600   
#2 Tertiary 678.60' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
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#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.53 cfs @ 13.56 hrs  HW=678.49'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.53 cfs @ 13.88 fps)

Secondary OutFlow  Max=7.72 cfs @ 13.57 hrs  HW=678.48'  TW=678.31'   (Dynamic Tailwater)
3=Sharp-Crested Rectangular Weir  (Weir Controls 7.70 cfs @ 1.94 fps)
4=Orifice/Grate  (Orifice Controls 0.02 cfs @ 1.97 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.00'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Southeast Chambers

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
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Peak Elev=678.50'
Storage=137,169 cf

11.71 cfs
11.15 cfs

1.53 cfs

9.62 cfs

0.00 cfs
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Pond 3P: Southeast Chambers

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
20181614121086420
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670  Orifice/Grate 

 Initial Tailwater 

 Sharp-Crested Rectangular Weir 

 Orifice/Grate 

 Sharp-Crested Rectangular Weir 

Pond 3P: Southeast Chambers

Storage

Stage-Area-Storage

Storage (cubic-feet)
120,000100,00080,00060,00040,00020,0000
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670  Custom Stage Data + Custom Stage Data + Custom Stage Data + Custom Stage Data 

 Cultec R-902HD + Cultec R-902HD + Cultec R-902HD + Cultec R-902HD 

 Custom Stage Data 

 Cultec R-280HD 

 Custom Stage Data 

 Cultec R-902HD 

 Custom Stage Data 

 Cultec R-902HD 
 Custom Stage Data 

 Cultec R-902HD 
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Hydrograph for Pond 3P: Southeast Chambers

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.00 0.00 0.00 0.00 0.00
0.40 0.00 0 670.00 0.00 0.00 0.00 0.00
0.80 0.00 0 670.00 0.00 0.00 0.00 0.00
1.20 0.00 0 670.00 0.00 0.00 0.00 0.00
1.60 0.00 0 670.00 0.00 0.00 0.00 0.00
2.00 0.00 0 670.00 0.00 0.00 0.00 0.00
2.40 0.07 23 670.00 0.00 0.00 0.00 0.00
2.80 0.36 319 670.04 0.00 0.00 0.00 0.00
3.20 0.54 942 670.11 0.03 0.03 0.00 0.00
3.60 0.70 1,751 670.20 0.09 0.09 0.00 0.00
4.00 0.84 2,667 670.30 0.18 0.18 0.00 0.00
4.40 0.96 3,649 670.40 0.25 0.25 0.00 0.00
4.80 1.08 4,711 670.51 0.30 0.30 0.00 0.00
5.20 1.31 5,939 670.63 0.35 0.35 0.00 0.00
5.60 1.58 7,461 670.76 0.40 0.40 0.00 0.00
6.00 1.77 9,285 670.85 0.43 0.43 0.00 0.00
6.40 1.89 11,277 670.95 0.46 0.46 0.00 0.00
6.80 1.99 13,381 671.05 0.49 0.49 0.00 0.00
7.20 2.08 15,578 671.15 0.52 0.52 0.00 0.00
7.60 2.21 17,870 671.26 0.55 0.55 0.00 0.00
8.00 2.49 20,426 671.37 0.58 0.58 0.00 0.00
8.40 2.81 23,380 671.50 0.61 0.61 0.00 0.00
8.80 3.55 26,983 671.66 0.65 0.65 0.00 0.00
9.20 4.11 31,531 671.86 0.69 0.69 0.00 0.00
9.60 4.66 36,801 672.10 0.74 0.74 0.00 0.00

10.00 5.22 42,795 672.36 0.78 0.78 0.00 0.00
10.40 6.50 49,831 672.67 0.84 0.84 0.00 0.00
10.80 8.69 59,426 673.11 0.91 0.91 0.00 0.00
11.20 10.50 71,956 673.70 1.00 1.00 0.00 0.00
11.60 11.30 86,165 674.46 1.10 1.10 0.00 0.00
12.00 11.67 101,118 675.67 1.24 1.24 0.00 0.00
12.40 10.60 115,451 676.63 1.35 1.35 0.00 0.00
12.80 9.05 127,667 677.52 1.44 1.44 0.00 0.00
13.20 5.64 135,564 678.32 4.47 1.52 2.95 0.00
13.60 9.02 136,428 678.41 3.89 1.53 2.37 0.00
14.00 3.96 136,021 678.37 5.47 1.52 3.95 0.00
14.40 3.33 135,595 678.32 5.95 1.52 4.43 0.00
14.80 2.79 135,049 678.26 4.11 1.51 2.59 0.00
15.20 2.45 134,486 678.20 1.51 1.51 0.00 0.00
15.60 2.17 134,086 678.15 1.50 1.50 0.00 0.00
16.00 2.11 133,887 678.13 1.50 1.50 0.00 0.00
16.40 2.10 133,790 678.12 1.50 1.50 0.00 0.00
16.80 1.90 133,637 678.10 1.50 1.50 0.00 0.00
17.20 1.60 133,259 678.06 1.49 1.49 0.00 0.00
17.60 1.56 132,824 678.01 1.49 1.49 0.00 0.00
18.00 1.84 132,782 678.01 1.49 1.49 0.00 0.00
18.40 0.64 132,310 677.96 2.06 1.48 0.57 0.00
18.80 0.05 130,256 677.74 1.49 1.46 0.02 0.00
19.20 0.00 128,144 677.56 1.48 1.44 0.04 0.00
19.60 0.00 126,015 677.39 1.47 1.43 0.05 0.00
20.00 0.00 123,905 677.23 1.46 1.41 0.04 0.00
20.40 0.00 121,822 677.08 1.44 1.40 0.04 0.00
20.80 0.00 119,769 676.93 1.41 1.38 0.03 0.00
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Stage-Discharge for Pond 3P: Southeast Chambers

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.00 0.00 0.00 0.00 0.00
670.20 0.09 0.09 0.00 0.00
670.40 0.25 0.25 0.00 0.00
670.60 0.34 0.34 0.00 0.00
670.80 0.42 0.42 0.00 0.00
671.00 0.48 0.48 0.00 0.00
671.20 0.54 0.54 0.00 0.00
671.40 0.59 0.59 0.00 0.00
671.60 0.63 0.63 0.00 0.00
671.80 0.68 0.68 0.00 0.00
672.00 0.72 0.72 0.00 0.00
672.20 0.75 0.75 0.00 0.00
672.40 0.79 0.79 0.00 0.00
672.60 0.83 0.83 0.00 0.00
672.80 0.86 0.86 0.00 0.00
673.00 0.89 0.89 0.00 0.00
673.20 0.92 0.92 0.00 0.00
673.40 0.95 0.95 0.00 0.00
673.60 0.99 0.98 0.01 0.00
673.80 1.04 1.01 0.03 0.00
674.00 1.08 1.04 0.04 0.00
674.20 1.11 1.07 0.05 0.00
674.40 1.15 1.09 0.05 0.00
674.60 1.18 1.12 0.06 0.00
674.80 1.21 1.14 0.07 0.00
675.00 1.24 1.17 0.07 0.00
675.20 1.27 1.19 0.08 0.00
675.40 1.29 1.21 0.08 0.00
675.60 1.32 1.24 0.08 0.00
675.80 1.35 1.26 0.09 0.00
676.00 1.37 1.28 0.09 0.00
676.20 1.40 1.30 0.10 0.00
676.40 1.43 1.33 0.10 0.00
676.60 1.45 1.35 0.10 0.00
676.80 1.47 1.37 0.11 0.00
677.00 1.50 1.39 0.11 0.00
677.20 1.52 1.41 0.11 0.00
677.40 1.54 1.43 0.12 0.00
677.60 1.57 1.45 0.12 0.00
677.80 1.59 1.47 0.12 0.00
678.00 3.40 1.49 1.91 0.00
678.20 6.77 1.51 5.26 0.00
678.40 11.25 1.52 9.72 0.00
678.60 16.68 1.54 15.13 0.00
678.80 24.77 1.56 21.42 1.79
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Stage-Area-Storage for Pond 3P: Southeast Chambers

Elevation
(feet)

Storage
(cubic-feet)

670.00 0
670.10 893
670.20 1,787
670.30 2,681
670.40 3,618
670.50 4,626
670.60 5,639
670.70 6,653
670.80 8,202
670.90 10,288
671.00 12,379
671.10 14,465
671.20 16,635
671.30 18,830
671.40 21,049
671.50 23,322
671.60 25,582
671.70 27,830
671.80 30,075
671.90 32,317
672.00 34,546
672.10 36,761
672.20 39,047
672.30 41,344
672.40 43,628
672.50 45,906
672.60 48,170
672.70 50,428
672.80 52,674
672.90 54,899
673.00 57,117
673.10 59,314
673.20 61,492
673.30 63,654
673.40 65,789
673.50 67,899
673.60 69,981
673.70 72,030
673.80 74,047
673.90 76,023
674.00 77,955
674.10 79,844
674.20 81,679
674.30 83,453
674.40 85,139
674.50 86,709
674.60 88,153
674.70 89,496
674.80 90,763
674.90 91,997
675.00 93,215
675.10 94,422
675.20 95,621

Elevation
(feet)

Storage
(cubic-feet)

675.30 96,808
675.40 97,984
675.50 99,158
675.60 100,327
675.70 101,491
675.80 102,865
675.90 104,433
676.00 105,977
676.10 107,509
676.20 109,032
676.30 110,542
676.40 112,038
676.50 113,523
676.60 114,993
676.70 116,452
676.80 117,901
676.90 119,339
677.00 120,753
677.10 122,143
677.20 123,511
677.30 124,850
677.40 126,157
677.50 127,426
677.60 128,644
677.70 129,794
677.80 130,846
677.90 131,802
678.00 132,704
678.10 133,604
678.20 134,505
678.30 135,406
678.40 136,307
678.50 137,209
678.60 138,112
678.70 139,014
678.80 139,917
678.90 140,821
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Summary for Pond 8P: North System

Inflow = 12.37 cfs @ 13.57 hrs,  Volume= 3.110 af
Outflow = 12.66 cfs @ 13.60 hrs,  Volume= 3.108 af,  Atten= 0%,  Lag= 1.8 min
Primary = 8.40 cfs @ 13.60 hrs,  Volume= 2.144 af
Secondary = 4.53 cfs @ 13.52 hrs,  Volume= 0.964 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-21.00 hrs, dt= 0.02 hrs
Peak Elev= 678.49' @ 13.60 hrs   Surf.Area= 3,660 sf   Storage= 4,899 cf

Plug-Flow detention time= 18.6 min calculated for 3.108 af (100% of inflow)
Center-of-Mass det. time= 18.2 min ( 758.4 - 740.2 )

Volume Invert Avail.Storage Storage Description
#1 670.75' 6,908 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

670.75 14 0 0
672.50 14 25 25
674.50 14 28 53
676.50 14 28 81
677.00 2,084 525 605
678.00 3,174 2,629 3,234
678.90 4,072 3,261 6,495
679.00 4,193 413 6,908

Device Routing     Invert Outlet Devices
#1 Primary 676.50' 6.5" Vert. Orifice/Grate    C= 0.600   
#2 Primary 678.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Tertiary 678.50' 35.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=8.09 cfs @ 13.60 hrs  HW=678.47'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.45 cfs @ 6.28 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 6.64 cfs @ 2.38 fps)

Secondary OutFlow  Max=5.43 cfs @ 13.52 hrs  HW=678.47'  TW=678.41'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 0.02 cfs @ 1.24 fps)
5=Sharp-Crested Rectangular Weir  (Weir Controls 5.41 cfs @ 1.37 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.75'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 8P: North System

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph
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Peak Elev=678.49'
Storage=4,899 cf

12.37 cfs12.66 cfs

8.40 cfs

4.53 cfs

0.00 cfs

Pond 8P: North System

Total
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Stage-Discharge

Discharge  (cfs)
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 Sharp-Crested Rectangular Weir 
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 Sharp-Crested Rectangular Weir 

 Broad-Crested Rectangular Weir 
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Pond 8P: North System

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
6,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
4,0003,5003,0002,5002,0001,5001,0005000
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671  Custom Stage Data 
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Hydrograph for Pond 8P: North System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.75 0.00 0.00 0.00 0.00
0.40 0.00 0 670.75 0.00 0.00 0.00 0.00
0.80 0.00 0 670.75 0.00 0.00 0.00 0.00
1.20 0.00 0 670.75 0.00 0.00 0.00 0.00
1.60 0.00 0 670.75 0.00 0.00 0.00 0.00
2.00 0.00 0 670.75 0.00 0.00 0.00 0.00
2.40 0.05 21 672.27 0.00 0.00 0.00 0.00
2.80 0.15 83 676.53 0.10 0.00 0.10 0.00
3.20 0.25 152 676.68 0.20 0.10 0.10 0.00
3.60 0.34 222 676.76 0.29 0.19 0.11 0.00
4.00 0.42 291 676.81 0.37 0.26 0.11 0.00
4.40 0.49 357 676.86 0.44 0.33 0.11 0.00
4.80 0.56 426 676.90 0.51 0.40 0.11 0.00
5.20 0.70 536 676.96 0.60 0.49 0.11 0.00
5.60 0.86 719 677.05 0.70 0.59 0.11 0.00
6.00 0.96 948 677.16 0.80 0.69 0.11 0.00
6.40 1.03 1,163 677.25 0.88 0.77 0.11 0.00
6.80 1.08 1,362 677.33 0.95 0.83 0.11 0.00
7.20 1.13 1,553 677.41 1.00 0.89 0.12 0.00
7.60 1.22 1,750 677.49 1.06 0.94 0.12 0.00
8.00 1.39 2,052 677.60 1.13 1.01 0.12 0.00
8.40 1.57 2,489 677.76 1.22 1.10 0.12 0.00
8.80 1.77 2,846 677.87 1.69 1.17 0.53 0.00
9.20 1.97 2,921 677.90 1.92 1.18 0.74 0.00
9.60 2.17 2,982 677.92 2.13 1.19 0.94 0.00

10.00 2.38 3,040 677.94 2.34 1.20 1.14 0.00
10.40 2.93 3,158 677.98 2.81 1.22 1.59 0.00
10.80 3.78 3,330 678.03 3.68 1.35 2.33 0.00
11.20 4.48 3,441 678.06 4.43 1.58 2.85 0.00
11.60 4.80 3,487 678.08 4.77 1.70 3.07 0.00
12.00 4.92 3,511 678.09 4.94 1.77 3.17 0.00
12.40 4.43 3,454 678.07 4.48 1.62 2.87 0.00
12.80 3.79 3,369 678.04 3.85 1.42 2.43 0.00
13.20 6.18 4,219 678.30 4.62 4.62 0.00 0.00
13.60 5.07 4,889 678.48 12.64 8.35 4.29 0.00
14.00 6.22 4,492 678.37 6.04 6.04 0.00 0.00
14.40 6.34 4,149 678.28 4.28 4.28 0.00 0.00
14.80 4.20 3,853 678.19 2.96 2.96 0.00 0.00
15.20 1.41 3,786 678.17 2.70 2.70 0.00 0.00
15.60 1.26 3,629 678.12 2.13 2.13 0.00 0.00
16.00 1.23 3,511 678.09 1.77 1.77 0.00 0.00
16.40 1.22 3,485 678.08 1.70 1.70 0.00 0.00
16.80 1.09 3,447 678.07 1.60 1.60 0.00 0.00
17.20 0.92 3,349 678.04 1.38 1.38 0.00 0.00
17.60 0.93 3,228 678.00 1.23 1.23 0.00 0.00
18.00 1.09 3,215 677.99 1.23 1.23 0.00 0.00
18.40 0.85 3,037 677.94 1.20 1.20 0.00 0.00
18.80 0.06 1,902 677.54 0.98 0.98 0.00 0.00
19.20 0.04 796 677.09 0.63 0.63 0.00 0.00
19.60 0.05 248 676.78 0.22 0.22 0.00 0.00
20.00 0.04 133 676.65 0.07 0.07 0.00 0.00
20.40 0.04 115 676.62 0.05 0.05 0.00 0.00
20.80 0.03 108 676.61 0.04 0.04 0.00 0.00
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Stage-Discharge for Pond 8P: North System

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.75 0.00 0.00 0.00 0.00
670.95 0.00 0.00 0.00 0.00
671.15 0.00 0.00 0.00 0.00
671.35 0.00 0.00 0.00 0.00
671.55 0.00 0.00 0.00 0.00
671.75 0.00 0.00 0.00 0.00
671.95 0.00 0.00 0.00 0.00
672.15 0.00 0.00 0.00 0.00
672.35 0.00 0.00 0.00 0.00
672.55 0.00 0.00 0.00 0.00
672.75 0.00 0.00 0.00 0.00
672.95 0.00 0.00 0.00 0.00
673.15 0.00 0.00 0.00 0.00
673.35 0.00 0.00 0.00 0.00
673.55 0.00 0.00 0.00 0.00
673.75 0.03 0.00 0.03 0.00
673.95 0.04 0.00 0.04 0.00
674.15 0.05 0.00 0.05 0.00
674.35 0.05 0.00 0.05 0.00
674.55 0.06 0.00 0.06 0.00
674.75 0.06 0.00 0.06 0.00
674.95 0.07 0.00 0.07 0.00
675.15 0.07 0.00 0.07 0.00
675.35 0.08 0.00 0.08 0.00
675.55 0.08 0.00 0.08 0.00
675.75 0.09 0.00 0.09 0.00
675.95 0.09 0.00 0.09 0.00
676.15 0.10 0.00 0.10 0.00
676.35 0.10 0.00 0.10 0.00
676.55 0.11 0.01 0.10 0.00
676.75 0.28 0.18 0.11 0.00
676.95 0.58 0.47 0.11 0.00
677.15 0.80 0.68 0.11 0.00
677.35 0.96 0.84 0.11 0.00
677.55 1.10 0.98 0.12 0.00
677.75 1.22 1.10 0.12 0.00
677.95 2.48 1.20 1.28 0.00
678.15 6.77 2.46 4.31 0.00
678.35 14.10 5.58 8.51 0.00
678.55 24.61 9.86 13.70 1.05
678.75 46.70 15.13 19.77 11.80
678.95 76.77 21.27 26.68 28.82
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Stage-Area-Storage for Pond 8P: North System

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

670.75 14 0
670.85 14 1
670.95 14 3
671.05 14 4
671.15 14 6
671.25 14 7
671.35 14 8
671.45 14 10
671.55 14 11
671.65 14 13
671.75 14 14
671.85 14 15
671.95 14 17
672.05 14 18
672.15 14 20
672.25 14 21
672.35 14 22
672.45 14 24
672.55 14 25
672.65 14 27
672.75 14 28
672.85 14 29
672.95 14 31
673.05 14 32
673.15 14 34
673.25 14 35
673.35 14 36
673.45 14 38
673.55 14 39
673.65 14 41
673.75 14 42
673.85 14 43
673.95 14 45
674.05 14 46
674.15 14 48
674.25 14 49
674.35 14 50
674.45 14 52
674.55 14 53
674.65 14 55
674.75 14 56
674.85 14 57
674.95 14 59
675.05 14 60
675.15 14 62
675.25 14 63
675.35 14 64
675.45 14 66
675.55 14 67
675.65 14 69
675.75 14 70
675.85 14 71
675.95 14 73

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

676.05 14 74
676.15 14 76
676.25 14 77
676.35 14 78
676.45 14 80
676.55 221 86
676.65 635 129
676.75 1,049 213
676.85 1,463 339
676.95 1,877 506
677.05 2,138 711
677.15 2,247 930
677.25 2,357 1,160
677.35 2,466 1,401
677.45 2,575 1,653
677.55 2,683 1,916
677.65 2,792 2,190
677.75 2,902 2,475
677.85 3,011 2,770
677.95 3,120 3,077
678.05 3,224 3,394
678.15 3,324 3,721
678.25 3,423 4,059
678.35 3,523 4,406
678.45 3,623 4,763
678.55 3,723 5,131
678.65 3,823 5,508
678.75 3,922 5,895
678.85 4,022 6,292
678.95 4,133 6,700
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Summary for Subcatchment 1S: North Property

Runoff = 3.02 cfs @ 15.78 hrs,  Volume= 1.903 af,  Depth= 6.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-27.00 hrs, dt= 0.02 hrs
Huff 0-10sm 3Q 24.00 hrs  Rainfall=8.57"

Area (ac) CN Description
3.500 83 1/4 acre lots, 38% imp, HSG C
2.170 62.00% Pervious Area
1.330 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.3 550 0.0120 0.56 Lag/CN Method, 

Subcatchment 1S: North Property

Runoff

Hydrograph

Time  (hours)
2726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

3

2

1

0

Huff 0-10sm 3Q 24.00 hrs
Rainfall=8.57"
Runoff Area=3.500 ac
Runoff Volume=1.903 af
Runoff Depth=6.52"
Flow Length=550'
Slope=0.0120 '/'
Tc=16.3 min
CN=83

3.02 cfs
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Hydrograph for Subcatchment 1S: North Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.40 0.01 0.00 0.00
0.80 0.06 0.00 0.00
1.20 0.13 0.00 0.00
1.60 0.22 0.00 0.00
2.00 0.30 0.00 0.00
2.40 0.39 0.00 0.00
2.80 0.48 0.00 0.01
3.20 0.57 0.01 0.07
3.60 0.65 0.03 0.12
4.00 0.74 0.05 0.17
4.40 0.83 0.07 0.21
4.80 0.91 0.10 0.25
5.20 1.00 0.13 0.29
5.60 1.09 0.17 0.32
6.00 1.17 0.21 0.34
6.40 1.27 0.25 0.39
6.80 1.37 0.31 0.46
7.20 1.48 0.37 0.53
7.60 1.60 0.43 0.59
8.00 1.71 0.51 0.62
8.40 1.83 0.58 0.65
8.80 1.94 0.66 0.67
9.20 2.06 0.74 0.70
9.60 2.18 0.82 0.72

10.00 2.30 0.90 0.76
10.40 2.43 1.00 0.84
10.80 2.57 1.11 0.92
11.20 2.72 1.22 1.01
11.60 2.88 1.35 1.10
12.00 3.05 1.48 1.18
12.40 3.22 1.63 1.28
12.80 3.41 1.79 1.37
13.20 3.61 1.95 1.46
13.60 3.84 2.15 1.67
14.00 4.11 2.38 2.06
14.40 4.44 2.67 2.46
14.80 4.79 2.98 2.76
15.20 5.15 3.31 2.88
15.60 5.52 3.65 2.99
16.00 5.88 3.98 2.94
16.40 6.20 4.28 2.65
16.80 6.48 4.54 2.35
17.20 6.73 4.77 2.07
17.60 6.95 4.98 1.84
18.00 7.13 5.15 1.60
18.40 7.30 5.31 1.39
18.80 7.44 5.45 1.23
19.20 7.57 5.57 1.07
19.60 7.68 5.67 0.95
20.00 7.78 5.77 0.86
20.40 7.87 5.86 0.78
20.80 7.96 5.94 0.73

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

21.20 8.05 6.02 0.73
21.60 8.13 6.11 0.73
22.00 8.22 6.18 0.70
22.40 8.29 6.25 0.62
22.80 8.35 6.31 0.54
23.20 8.42 6.37 0.53
23.60 8.49 6.44 0.60
24.00 8.57 6.52 0.69
24.40 8.57 6.52 0.08
24.80 8.57 6.52 0.00
25.20 8.57 6.52 0.00
25.60 8.57 6.52 0.00
26.00 8.57 6.52 0.00
26.40 8.57 6.52 0.00
26.80 8.57 6.52 0.00
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Summary for Subcatchment 7S: South Property

Runoff = 6.44 cfs @ 15.86 hrs,  Volume= 4.077 af,  Depth= 6.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-27.00 hrs, dt= 0.02 hrs
Huff 0-10sm 3Q 24.00 hrs  Rainfall=8.57"

Area (ac) CN Description
7.500 83 1/4 acre lots, 38% imp, HSG C
4.650 62.00% Pervious Area
2.850 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 1,020 0.0150 0.71 Lag/CN Method, 

Subcatchment 7S: South Property

Runoff

Hydrograph

Time  (hours)
2726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

7

6

5

4

3

2

1

0

Huff 0-10sm 3Q 24.00 hrs
Rainfall=8.57"
Runoff Area=7.500 ac
Runoff Volume=4.077 af
Runoff Depth=6.52"
Flow Length=1,020'
Slope=0.0150 '/'
Tc=23.9 min
CN=83

6.44 cfs
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Hydrograph for Subcatchment 7S: South Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.40 0.01 0.00 0.00
0.80 0.06 0.00 0.00
1.20 0.13 0.00 0.00
1.60 0.22 0.00 0.00
2.00 0.30 0.00 0.00
2.40 0.39 0.00 0.00
2.80 0.48 0.00 0.01
3.20 0.57 0.01 0.12
3.60 0.65 0.03 0.23
4.00 0.74 0.05 0.34
4.40 0.83 0.07 0.43
4.80 0.91 0.10 0.51
5.20 1.00 0.13 0.59
5.60 1.09 0.17 0.66
6.00 1.17 0.21 0.72
6.40 1.27 0.25 0.80
6.80 1.37 0.31 0.93
7.20 1.48 0.37 1.09
7.60 1.60 0.43 1.24
8.00 1.71 0.51 1.32
8.40 1.83 0.58 1.38
8.80 1.94 0.66 1.43
9.20 2.06 0.74 1.48
9.60 2.18 0.82 1.52

10.00 2.30 0.90 1.59
10.40 2.43 1.00 1.75
10.80 2.57 1.11 1.92
11.20 2.72 1.22 2.10
11.60 2.88 1.35 2.29
12.00 3.05 1.48 2.48
12.40 3.22 1.63 2.68
12.80 3.41 1.79 2.87
13.20 3.61 1.95 3.07
13.60 3.84 2.15 3.40
14.00 4.11 2.38 4.16
14.40 4.44 2.67 5.02
14.80 4.79 2.98 5.76
15.20 5.15 3.31 6.09
15.60 5.52 3.65 6.33
16.00 5.88 3.98 6.38
16.40 6.20 4.28 5.86
16.80 6.48 4.54 5.23
17.20 6.73 4.77 4.60
17.60 6.95 4.98 4.09
18.00 7.13 5.15 3.58
18.40 7.30 5.31 3.11
18.80 7.44 5.45 2.74
19.20 7.57 5.57 2.40
19.60 7.68 5.67 2.09
20.00 7.78 5.77 1.90
20.40 7.87 5.86 1.73
20.80 7.96 5.94 1.59

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

21.20 8.05 6.02 1.57
21.60 8.13 6.11 1.57
22.00 8.22 6.18 1.54
22.40 8.29 6.25 1.38
22.80 8.35 6.31 1.21
23.20 8.42 6.37 1.11
23.60 8.49 6.44 1.24
24.00 8.57 6.52 1.42
24.40 8.57 6.52 0.52
24.80 8.57 6.52 0.04
25.20 8.57 6.52 0.00
25.60 8.57 6.52 0.00
26.00 8.57 6.52 0.00
26.40 8.57 6.52 0.00
26.80 8.57 6.52 0.00
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Summary for Subcatchment 8S: Northwood Drive Bypass

Runoff = 1.00 cfs @ 15.93 hrs,  Volume= 0.628 af,  Depth= 6.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-27.00 hrs, dt= 0.02 hrs
Huff 0-10sm 3Q 24.00 hrs  Rainfall=8.57"

Area (ac) CN Description
1.200 81 1/3 acre lots, 30% imp, HSG C
0.840 70.00% Pervious Area
0.360 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.5 1,070 0.0100 0.55 Lag/CN Method, Lag CN

Subcatchment 8S: Northwood Drive Bypass

Runoff

Hydrograph

Time  (hours)
2726252423222120191817161514131211109876543210
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Huff 0-10sm 3Q 24.00 hrs
Rainfall=8.57"
Runoff Area=1.200 ac
Runoff Volume=0.628 af
Runoff Depth=6.28"
Flow Length=1,070'
Slope=0.0100 '/'
Tc=32.5 min
CN=81

1.00 cfs
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Hydrograph for Subcatchment 8S: Northwood Drive Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.40 0.01 0.00 0.00
0.80 0.06 0.00 0.00
1.20 0.13 0.00 0.00
1.60 0.22 0.00 0.00
2.00 0.30 0.00 0.00
2.40 0.39 0.00 0.00
2.80 0.48 0.00 0.00
3.20 0.57 0.00 0.00
3.60 0.65 0.01 0.02
4.00 0.74 0.03 0.03
4.40 0.83 0.05 0.05
4.80 0.91 0.07 0.06
5.20 1.00 0.10 0.07
5.60 1.09 0.13 0.09
6.00 1.17 0.16 0.10
6.40 1.27 0.20 0.11
6.80 1.37 0.25 0.12
7.20 1.48 0.30 0.15
7.60 1.60 0.37 0.17
8.00 1.71 0.43 0.19
8.40 1.83 0.50 0.20
8.80 1.94 0.57 0.21
9.20 2.06 0.64 0.22
9.60 2.18 0.72 0.22

10.00 2.30 0.80 0.23
10.40 2.43 0.89 0.25
10.80 2.57 0.99 0.28
11.20 2.72 1.10 0.31
11.60 2.88 1.22 0.34
12.00 3.05 1.35 0.37
12.40 3.22 1.49 0.40
12.80 3.41 1.64 0.43
13.20 3.61 1.80 0.46
13.60 3.84 1.99 0.50
14.00 4.11 2.22 0.60
14.40 4.44 2.49 0.73
14.80 4.79 2.80 0.86
15.20 5.15 3.12 0.93
15.60 5.52 3.45 0.98
16.00 5.88 3.78 1.00
16.40 6.20 4.07 0.95
16.80 6.48 4.33 0.85
17.20 6.73 4.55 0.76
17.60 6.95 4.75 0.67
18.00 7.13 4.93 0.59
18.40 7.30 5.08 0.51
18.80 7.44 5.22 0.45
19.20 7.57 5.34 0.40
19.60 7.68 5.44 0.35
20.00 7.78 5.54 0.31
20.40 7.87 5.62 0.28
20.80 7.96 5.71 0.26

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

21.20 8.05 5.79 0.25
21.60 8.13 5.87 0.25
22.00 8.22 5.95 0.25
22.40 8.29 6.02 0.23
22.80 8.35 6.08 0.20
23.20 8.42 6.14 0.18
23.60 8.49 6.20 0.19
24.00 8.57 6.28 0.22
24.40 8.57 6.28 0.14
24.80 8.57 6.28 0.03
25.20 8.57 6.28 0.00
25.60 8.57 6.28 0.00
26.00 8.57 6.28 0.00
26.40 8.57 6.28 0.00
26.80 8.57 6.28 0.00
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Summary for Subcatchment 9S: ODH Subdivision Bypass

Runoff = 0.47 cfs @ 15.70 hrs,  Volume= 0.288 af,  Depth= 6.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-27.00 hrs, dt= 0.02 hrs
Huff 0-10sm 3Q 24.00 hrs  Rainfall=8.57"

Area (ac) CN Description
0.550 81 1/3 acre lots, 30% imp, HSG C
0.385 70.00% Pervious Area
0.165 30.00% Impervious Area

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

9.2 380 0.0240 0.69 Lag/CN Method, 

Subcatchment 9S: ODH Subdivision Bypass

Runoff

Hydrograph

Time  (hours)
2726252423222120191817161514131211109876543210
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0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
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0.14
0.12

0.1
0.08
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0.04
0.02

0

Huff 0-10sm 3Q 24.00 hrs
Rainfall=8.57"
Runoff Area=0.550 ac
Runoff Volume=0.288 af
Runoff Depth=6.28"
Flow Length=380'
Slope=0.0240 '/'
Tc=9.2 min
CN=81

0.47 cfs



Huff 0-10sm 3Q 24.00 hrs  Rainfall=8.57"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_6A
  Printed  5/13/2020Prepared by {enter your company name here}

Page 8HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment 9S: ODH Subdivision Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.40 0.01 0.00 0.00
0.80 0.06 0.00 0.00
1.20 0.13 0.00 0.00
1.60 0.22 0.00 0.00
2.00 0.30 0.00 0.00
2.40 0.39 0.00 0.00
2.80 0.48 0.00 0.00
3.20 0.57 0.00 0.01
3.60 0.65 0.01 0.01
4.00 0.74 0.03 0.02
4.40 0.83 0.05 0.03
4.80 0.91 0.07 0.03
5.20 1.00 0.10 0.04
5.60 1.09 0.13 0.04
6.00 1.17 0.16 0.05
6.40 1.27 0.20 0.06
6.80 1.37 0.25 0.07
7.20 1.48 0.30 0.08
7.60 1.60 0.37 0.09
8.00 1.71 0.43 0.09
8.40 1.83 0.50 0.09
8.80 1.94 0.57 0.10
9.20 2.06 0.64 0.10
9.60 2.18 0.72 0.11

10.00 2.30 0.80 0.11
10.40 2.43 0.89 0.13
10.80 2.57 0.99 0.14
11.20 2.72 1.10 0.15
11.60 2.88 1.22 0.17
12.00 3.05 1.35 0.18
12.40 3.22 1.49 0.20
12.80 3.41 1.64 0.21
13.20 3.61 1.80 0.22
13.60 3.84 1.99 0.27
14.00 4.11 2.22 0.33
14.40 4.44 2.49 0.39
14.80 4.79 2.80 0.43
15.20 5.15 3.12 0.45
15.60 5.52 3.45 0.46
16.00 5.88 3.78 0.44
16.40 6.20 4.07 0.40
16.80 6.48 4.33 0.35
17.20 6.73 4.55 0.31
17.60 6.95 4.75 0.27
18.00 7.13 4.93 0.24
18.40 7.30 5.08 0.21
18.80 7.44 5.22 0.18
19.20 7.57 5.34 0.16
19.60 7.68 5.44 0.14
20.00 7.78 5.54 0.13
20.40 7.87 5.62 0.12
20.80 7.96 5.71 0.11

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

21.20 8.05 5.79 0.11
21.60 8.13 5.87 0.11
22.00 8.22 5.95 0.11
22.40 8.29 6.02 0.09
22.80 8.35 6.08 0.08
23.20 8.42 6.14 0.08
23.60 8.49 6.20 0.10
24.00 8.57 6.28 0.11
24.40 8.57 6.28 0.00
24.80 8.57 6.28 0.00
25.20 8.57 6.28 0.00
25.60 8.57 6.28 0.00
26.00 8.57 6.28 0.00
26.40 8.57 6.28 0.00
26.80 8.57 6.28 0.00
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Summary for Pond 3P: Southeast Chambers

Inflow = 9.46 cfs @ 15.85 hrs,  Volume= 5.294 af
Outflow = 9.37 cfs @ 17.67 hrs,  Volume= 2.608 af,  Atten= 1%,  Lag= 109.1 min
Primary = 1.53 cfs @ 17.66 hrs,  Volume= 1.912 af
Secondary = 7.84 cfs @ 17.67 hrs,  Volume= 0.696 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-27.00 hrs, dt= 0.02 hrs
Peak Elev= 678.42' @ 17.66 hrs   Surf.Area= 47,088 sf   Storage= 136,494 cf

Plug-Flow detention time= 391.4 min calculated for 2.606 af (49% of inflow)
Center-of-Mass det. time= 204.7 min ( 1,117.9 - 913.2 )

Volume Invert Avail.Storage Storage Description
#1 670.00' 8,508 cf Custom Stage Data (Prismatic) Listed below (Recalc)

36,469 cf Overall - 12,835 cf Embedded = 23,634 cf  x 36.0% Voids
#2 670.75' 12,835 cf Cultec R-902HD @ 727.00' L  Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 727.00'L = 12,835.2 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#3 670.00' 6,320 cf Custom Stage Data (Prismatic) Listed below (Recalc)
22,076 cf Overall - 4,520 cf Embedded = 17,557 cf  x 36.0% Voids

#4 670.75' 4,520 cf Cultec R-902HD @ 256.00' L  Inside #3
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 256.00'L = 4,519.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#5 670.00' 17,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
80,732 cf Overall - 31,708 cf Embedded = 49,023 cf  x 36.0% Voids

#6 670.75' 31,708 cf Cultec R-902HD @ 1,796.00' L  Inside #5
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 1,796.00'L = 31,708.4 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#7 675.25' 14,060 cf Custom Stage Data (Prismatic) Listed below (Recalc)
55,345 cf Overall - 16,291 cf Embedded = 39,054 cf  x 36.0% Voids

#8 675.75' 16,291 cf Cultec R-280HD @ 2,683.00' L  Inside #7
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 2,683.00'L = 16,290.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

#9 670.00' 2,847 cf Custom Stage Data (Prismatic) Listed below (Recalc)
10,008 cf Overall - 2,101 cf Embedded = 7,907 cf  x 36.0% Voids

#10 670.75' 2,101 cf Cultec R-902HD @ 119.00' L  Inside #9
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 119.00'L = 2,100.9 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#11 670.34' 4,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)
17,077 cf Overall - 3,619 cf Embedded = 13,458 cf  x 36.0% Voids

#12 671.09' 3,619 cf Cultec R-902HD @ 205.00' L  Inside #11
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 205.00'L = 3,619.3 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#13 670.41' 3,242 cf Custom Stage Data (Prismatic) Listed below (Recalc)
11,529 cf Overall - 2,525 cf Embedded = 9,005 cf  x 36.0% Voids

#14 671.16' 2,525 cf Cultec R-902HD @ 143.00' L  Inside #13
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 143.00'L = 2,524.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#15 671.37' 5,180 cf Custom Stage Data (Prismatic) Listed below (Recalc)
18,961 cf Overall - 4,573 cf Embedded = 14,388 cf  x 36.0% Voids
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#16 672.12' 4,573 cf Cultec R-902HD @ 259.00' L  Inside #15
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 259.00'L = 4,572.6 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

140,821 cf Total Available Storage

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

670.00 6,238 0 0
675.75 6,447 36,469 36,469

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

670.00 2,338 0 0
678.90 2,623 22,076 22,076

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

670.00 15,163 0 0
675.25 15,592 80,732 80,732

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

675.25 15,163 0 0
678.90 15,163 55,345 55,345

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

670.00 1,062 0 0
678.90 1,187 10,008 10,008

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

670.34 1,940 0 0
678.90 2,050 17,077 17,077

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

670.41 1,310 0 0
678.90 1,406 11,529 11,529

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

671.37 2,362 0 0
678.90 2,674 18,961 18,961

Device Routing     Invert Outlet Devices
#1 Primary 670.00' 4.5" Vert. Orifice/Grate    C= 0.600   
#2 Tertiary 678.60' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
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#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.53 cfs @ 17.66 hrs  HW=678.42'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.53 cfs @ 13.81 fps)

Secondary OutFlow  Max=6.28 cfs @ 17.67 hrs  HW=678.41'  TW=678.27'   (Dynamic Tailwater)
3=Sharp-Crested Rectangular Weir  (Weir Controls 6.26 cfs @ 1.76 fps)
4=Orifice/Grate  (Orifice Controls 0.02 cfs @ 1.78 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.00'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Southeast Chambers

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
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Peak Elev=678.42'
Storage=136,494 cf

9.46 cfs9.37 cfs

1.53 cfs

7.84 cfs

0.00 cfs
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Pond 3P: Southeast Chambers

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
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670  Orifice/Grate 

 Initial Tailwater 

 Sharp-Crested Rectangular Weir 

 Orifice/Grate 

 Sharp-Crested Rectangular Weir 

Pond 3P: Southeast Chambers

Storage

Stage-Area-Storage

Storage (cubic-feet)
120,000100,00080,00060,00040,00020,0000
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670  Custom Stage Data + Custom Stage Data + Custom Stage Data + Custom Stage Data 

 Cultec R-902HD + Cultec R-902HD + Cultec R-902HD + Cultec R-902HD 

 Custom Stage Data 

 Cultec R-280HD 

 Custom Stage Data 

 Cultec R-902HD 

 Custom Stage Data 

 Cultec R-902HD 
 Custom Stage Data 

 Cultec R-902HD 
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Hydrograph for Pond 3P: Southeast Chambers

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.00 0.00 0.00 0.00 0.00
1.00 0.00 0 670.00 0.00 0.00 0.00 0.00
2.00 0.00 0 670.00 0.00 0.00 0.00 0.00
3.00 0.06 26 670.00 0.00 0.00 0.00 0.00
4.00 0.46 1,029 670.12 0.03 0.03 0.00 0.00
5.00 0.70 2,763 670.31 0.18 0.18 0.00 0.00
6.00 0.87 4,707 670.51 0.30 0.30 0.00 0.00
7.00 1.19 7,070 670.74 0.40 0.40 0.00 0.00
8.00 1.52 10,513 670.91 0.45 0.45 0.00 0.00
9.00 1.67 14,528 671.10 0.51 0.51 0.00 0.00

10.00 1.82 18,837 671.30 0.56 0.56 0.00 0.00
11.00 2.28 24,049 671.53 0.62 0.62 0.00 0.00
12.00 2.81 30,806 671.83 0.68 0.68 0.00 0.00
13.00 3.85 40,430 672.26 0.77 0.77 0.00 0.00
14.00 5.85 53,829 672.85 0.87 0.87 0.00 0.00
15.00 8.73 77,412 673.97 1.03 1.03 0.00 0.00
16.00 9.34 106,297 676.02 1.28 1.28 0.00 0.00
17.00 7.05 131,222 677.84 1.47 1.47 0.00 0.00
18.00 3.82 135,959 678.36 6.77 1.52 5.25 0.00
19.00 2.75 134,845 678.24 4.92 1.51 3.41 0.00
20.00 2.03 133,894 678.13 1.50 1.50 0.00 0.00
21.00 1.69 133,100 678.04 2.66 1.49 1.17 0.00
22.00 1.64 132,794 678.01 1.49 1.49 0.00 0.00
23.00 1.21 131,633 677.88 1.72 1.48 0.25 0.00
24.00 1.53 130,768 677.79 1.49 1.47 0.03 0.00
25.00 0.01 127,467 677.50 1.48 1.44 0.05 0.00
26.00 0.00 122,200 677.10 1.44 1.40 0.04 0.00
27.00 0.00 117,112 676.75 1.39 1.36 0.02 0.00
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Stage-Discharge for Pond 3P: Southeast Chambers

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.00 0.00 0.00 0.00 0.00
670.20 0.09 0.09 0.00 0.00
670.40 0.25 0.25 0.00 0.00
670.60 0.34 0.34 0.00 0.00
670.80 0.42 0.42 0.00 0.00
671.00 0.48 0.48 0.00 0.00
671.20 0.54 0.54 0.00 0.00
671.40 0.59 0.59 0.00 0.00
671.60 0.63 0.63 0.00 0.00
671.80 0.68 0.68 0.00 0.00
672.00 0.72 0.72 0.00 0.00
672.20 0.75 0.75 0.00 0.00
672.40 0.79 0.79 0.00 0.00
672.60 0.83 0.83 0.00 0.00
672.80 0.86 0.86 0.00 0.00
673.00 0.89 0.89 0.00 0.00
673.20 0.92 0.92 0.00 0.00
673.40 0.95 0.95 0.00 0.00
673.60 0.99 0.98 0.01 0.00
673.80 1.04 1.01 0.03 0.00
674.00 1.08 1.04 0.04 0.00
674.20 1.11 1.07 0.05 0.00
674.40 1.15 1.09 0.05 0.00
674.60 1.18 1.12 0.06 0.00
674.80 1.21 1.14 0.07 0.00
675.00 1.24 1.17 0.07 0.00
675.20 1.27 1.19 0.08 0.00
675.40 1.29 1.21 0.08 0.00
675.60 1.32 1.24 0.08 0.00
675.80 1.35 1.26 0.09 0.00
676.00 1.37 1.28 0.09 0.00
676.20 1.40 1.30 0.10 0.00
676.40 1.43 1.33 0.10 0.00
676.60 1.45 1.35 0.10 0.00
676.80 1.47 1.37 0.11 0.00
677.00 1.50 1.39 0.11 0.00
677.20 1.52 1.41 0.11 0.00
677.40 1.54 1.43 0.12 0.00
677.60 1.57 1.45 0.12 0.00
677.80 1.59 1.47 0.12 0.00
678.00 3.40 1.49 1.91 0.00
678.20 6.77 1.51 5.26 0.00
678.40 11.25 1.52 9.72 0.00
678.60 16.68 1.54 15.13 0.00
678.80 24.77 1.56 21.42 1.79
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Stage-Area-Storage for Pond 3P: Southeast Chambers

Elevation
(feet)

Storage
(cubic-feet)

670.00 0
670.10 893
670.20 1,787
670.30 2,681
670.40 3,618
670.50 4,626
670.60 5,639
670.70 6,653
670.80 8,202
670.90 10,288
671.00 12,379
671.10 14,465
671.20 16,635
671.30 18,830
671.40 21,049
671.50 23,322
671.60 25,582
671.70 27,830
671.80 30,075
671.90 32,317
672.00 34,546
672.10 36,761
672.20 39,047
672.30 41,344
672.40 43,628
672.50 45,906
672.60 48,170
672.70 50,428
672.80 52,674
672.90 54,899
673.00 57,117
673.10 59,314
673.20 61,492
673.30 63,654
673.40 65,789
673.50 67,899
673.60 69,981
673.70 72,030
673.80 74,047
673.90 76,023
674.00 77,955
674.10 79,844
674.20 81,679
674.30 83,453
674.40 85,139
674.50 86,709
674.60 88,153
674.70 89,496
674.80 90,763
674.90 91,997
675.00 93,215
675.10 94,422
675.20 95,621

Elevation
(feet)

Storage
(cubic-feet)

675.30 96,808
675.40 97,984
675.50 99,158
675.60 100,327
675.70 101,491
675.80 102,865
675.90 104,433
676.00 105,977
676.10 107,509
676.20 109,032
676.30 110,542
676.40 112,038
676.50 113,523
676.60 114,993
676.70 116,452
676.80 117,901
676.90 119,339
677.00 120,753
677.10 122,143
677.20 123,511
677.30 124,850
677.40 126,157
677.50 127,426
677.60 128,644
677.70 129,794
677.80 130,846
677.90 131,802
678.00 132,704
678.10 133,604
678.20 134,505
678.30 135,406
678.40 136,307
678.50 137,209
678.60 138,112
678.70 139,014
678.80 139,917
678.90 140,821
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Summary for Pond 8P: North System

Inflow = 10.30 cfs @ 17.67 hrs,  Volume= 3.227 af
Outflow = 10.57 cfs @ 17.70 hrs,  Volume= 3.225 af,  Atten= 0%,  Lag= 1.8 min
Primary = 6.91 cfs @ 17.70 hrs,  Volume= 2.295 af
Secondary = 3.89 cfs @ 17.62 hrs,  Volume= 0.930 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-27.00 hrs, dt= 0.02 hrs
Peak Elev= 678.42' @ 17.70 hrs   Surf.Area= 3,591 sf   Storage= 4,648 cf

Plug-Flow detention time= 20.7 min calculated for 3.222 af (100% of inflow)
Center-of-Mass det. time= 20.3 min ( 981.8 - 961.5 )

Volume Invert Avail.Storage Storage Description
#1 670.75' 6,908 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

670.75 14 0 0
672.50 14 25 25
674.50 14 28 53
676.50 14 28 81
677.00 2,084 525 605
678.00 3,174 2,629 3,234
678.90 4,072 3,261 6,495
679.00 4,193 413 6,908

Device Routing     Invert Outlet Devices
#1 Primary 676.50' 6.5" Vert. Orifice/Grate    C= 0.600   
#2 Primary 678.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Tertiary 678.50' 35.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=6.70 cfs @ 17.70 hrs  HW=678.41'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.42 cfs @ 6.16 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 5.28 cfs @ 2.19 fps)

Secondary OutFlow  Max=4.66 cfs @ 17.62 hrs  HW=678.41'  TW=678.34'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 0.01 cfs @ 1.19 fps)
5=Sharp-Crested Rectangular Weir  (Weir Controls 4.64 cfs @ 1.30 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.75'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 8P: North System

Inflow
Outflow
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Hydrograph
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Pond 8P: North System
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Pond 8P: North System

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
6,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
4,0003,5003,0002,5002,0001,5001,0005000
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671  Custom Stage Data 
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Hydrograph for Pond 8P: North System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.75 0.00 0.00 0.00 0.00
1.00 0.00 0 670.75 0.00 0.00 0.00 0.00
2.00 0.00 0 670.75 0.00 0.00 0.00 0.00
3.00 0.04 22 672.35 0.00 0.00 0.00 0.00
4.00 0.20 132 676.65 0.17 0.07 0.10 0.00
5.00 0.34 237 676.77 0.31 0.21 0.11 0.00
6.00 0.44 333 676.84 0.42 0.31 0.11 0.00
7.00 0.63 488 676.94 0.56 0.45 0.11 0.00
8.00 0.81 785 677.08 0.73 0.62 0.11 0.00
9.00 0.90 1,033 677.20 0.84 0.72 0.11 0.00

10.00 0.99 1,254 677.29 0.91 0.80 0.11 0.00
11.00 1.26 1,765 677.49 1.06 0.94 0.12 0.00
12.00 1.55 2,659 677.81 1.28 1.13 0.15 0.00
13.00 1.86 2,893 677.89 1.83 1.17 0.66 0.00
14.00 2.66 3,099 677.96 2.57 1.21 1.36 0.00
15.00 3.72 3,334 678.03 3.70 1.35 2.35 0.00
16.00 3.94 3,379 678.05 3.96 1.44 2.52 0.00
17.00 3.01 3,236 678.00 3.05 1.23 1.82 0.00
18.00 7.45 4,290 678.32 4.98 4.98 0.00 0.00
19.00 4.99 3,931 678.21 3.29 3.29 0.00 0.00
20.00 1.17 3,513 678.09 1.78 1.78 0.00 0.00
21.00 2.15 3,361 678.04 1.41 1.41 0.00 0.00
22.00 0.95 3,216 677.99 1.23 1.23 0.00 0.00
23.00 0.95 2,822 677.87 1.16 1.16 0.00 0.00
24.00 0.93 2,027 677.59 1.00 1.00 0.00 0.00
25.00 0.06 388 676.88 0.36 0.36 0.00 0.00
26.00 0.04 116 676.62 0.05 0.05 0.00 0.00
27.00 0.00 101 676.59 0.03 0.03 0.00 0.00
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Stage-Discharge for Pond 8P: North System

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.75 0.00 0.00 0.00 0.00
670.95 0.00 0.00 0.00 0.00
671.15 0.00 0.00 0.00 0.00
671.35 0.00 0.00 0.00 0.00
671.55 0.00 0.00 0.00 0.00
671.75 0.00 0.00 0.00 0.00
671.95 0.00 0.00 0.00 0.00
672.15 0.00 0.00 0.00 0.00
672.35 0.00 0.00 0.00 0.00
672.55 0.00 0.00 0.00 0.00
672.75 0.00 0.00 0.00 0.00
672.95 0.00 0.00 0.00 0.00
673.15 0.00 0.00 0.00 0.00
673.35 0.00 0.00 0.00 0.00
673.55 0.00 0.00 0.00 0.00
673.75 0.03 0.00 0.03 0.00
673.95 0.04 0.00 0.04 0.00
674.15 0.05 0.00 0.05 0.00
674.35 0.05 0.00 0.05 0.00
674.55 0.06 0.00 0.06 0.00
674.75 0.06 0.00 0.06 0.00
674.95 0.07 0.00 0.07 0.00
675.15 0.07 0.00 0.07 0.00
675.35 0.08 0.00 0.08 0.00
675.55 0.08 0.00 0.08 0.00
675.75 0.09 0.00 0.09 0.00
675.95 0.09 0.00 0.09 0.00
676.15 0.10 0.00 0.10 0.00
676.35 0.10 0.00 0.10 0.00
676.55 0.11 0.01 0.10 0.00
676.75 0.28 0.18 0.11 0.00
676.95 0.58 0.47 0.11 0.00
677.15 0.80 0.68 0.11 0.00
677.35 0.96 0.84 0.11 0.00
677.55 1.10 0.98 0.12 0.00
677.75 1.22 1.10 0.12 0.00
677.95 2.48 1.20 1.28 0.00
678.15 6.77 2.46 4.31 0.00
678.35 14.10 5.58 8.51 0.00
678.55 24.61 9.86 13.70 1.05
678.75 46.70 15.13 19.77 11.80
678.95 76.77 21.27 26.68 28.82
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Stage-Area-Storage for Pond 8P: North System

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

670.75 14 0
670.85 14 1
670.95 14 3
671.05 14 4
671.15 14 6
671.25 14 7
671.35 14 8
671.45 14 10
671.55 14 11
671.65 14 13
671.75 14 14
671.85 14 15
671.95 14 17
672.05 14 18
672.15 14 20
672.25 14 21
672.35 14 22
672.45 14 24
672.55 14 25
672.65 14 27
672.75 14 28
672.85 14 29
672.95 14 31
673.05 14 32
673.15 14 34
673.25 14 35
673.35 14 36
673.45 14 38
673.55 14 39
673.65 14 41
673.75 14 42
673.85 14 43
673.95 14 45
674.05 14 46
674.15 14 48
674.25 14 49
674.35 14 50
674.45 14 52
674.55 14 53
674.65 14 55
674.75 14 56
674.85 14 57
674.95 14 59
675.05 14 60
675.15 14 62
675.25 14 63
675.35 14 64
675.45 14 66
675.55 14 67
675.65 14 69
675.75 14 70
675.85 14 71
675.95 14 73

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

676.05 14 74
676.15 14 76
676.25 14 77
676.35 14 78
676.45 14 80
676.55 221 86
676.65 635 129
676.75 1,049 213
676.85 1,463 339
676.95 1,877 506
677.05 2,138 711
677.15 2,247 930
677.25 2,357 1,160
677.35 2,466 1,401
677.45 2,575 1,653
677.55 2,683 1,916
677.65 2,792 2,190
677.75 2,902 2,475
677.85 3,011 2,770
677.95 3,120 3,077
678.05 3,224 3,394
678.15 3,324 3,721
678.25 3,423 4,059
678.35 3,523 4,406
678.45 3,623 4,763
678.55 3,723 5,131
678.65 3,823 5,508
678.75 3,922 5,895
678.85 4,022 6,292
678.95 4,133 6,700
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Summary for Subcatchment 1S: North Property

Runoff = 1.72 cfs @ 41.20 hrs,  Volume= 2.102 af,  Depth= 7.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 48.00 hrs  Rainfall=9.28"

Area (ac) CN Description
3.500 83 1/4 acre lots, 38% imp, HSG C
2.170 62.00% Pervious Area
1.330 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.3 550 0.0120 0.56 Lag/CN Method, 

Subcatchment 1S: North Property

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

Huff 0-10sm 4Q 48.00 hrs
Rainfall=9.28"
Runoff Area=3.500 ac
Runoff Volume=2.102 af
Runoff Depth=7.21"
Flow Length=550'
Slope=0.0120 '/'
Tc=16.3 min
CN=83

1.72 cfs
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Hydrograph for Subcatchment 1S: North Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.07 0.00 0.00
3.00 0.15 0.00 0.00
4.00 0.25 0.00 0.00
5.00 0.36 0.00 0.00
6.00 0.48 0.00 0.02
7.00 0.60 0.02 0.06
8.00 0.72 0.04 0.09
9.00 0.82 0.07 0.10

10.00 0.90 0.10 0.10
11.00 1.00 0.13 0.14
12.00 1.11 0.18 0.18
13.00 1.23 0.24 0.20
14.00 1.35 0.30 0.22
15.00 1.47 0.36 0.24
16.00 1.60 0.43 0.25
17.00 1.72 0.51 0.26
18.00 1.84 0.59 0.28
19.00 1.96 0.67 0.29
20.00 2.08 0.75 0.29
21.00 2.20 0.83 0.30
22.00 2.32 0.92 0.31
23.00 2.44 1.01 0.32
24.00 2.56 1.10 0.32
25.00 2.69 1.20 0.36
26.00 2.84 1.32 0.42
27.00 2.99 1.44 0.44
28.00 3.14 1.56 0.40
29.00 3.26 1.66 0.36
30.00 3.40 1.77 0.40
31.00 3.54 1.90 0.46
32.00 3.72 2.04 0.54
33.00 3.92 2.22 0.65
34.00 4.16 2.42 0.74
35.00 4.40 2.64 0.75
36.00 4.64 2.85 0.76
37.00 4.90 3.08 0.85
38.00 5.19 3.35 0.96
39.00 5.53 3.65 1.14
40.00 5.94 4.04 1.42
41.00 6.44 4.50 1.70
42.00 6.95 4.98 1.69
43.00 7.44 5.45 1.64
44.00 7.91 5.89 1.50
45.00 8.30 6.27 1.28
46.00 8.64 6.59 1.09
47.00 8.96 6.90 1.09
48.00 9.28 7.21 1.10
49.00 9.28 7.21 0.00
50.00 9.28 7.21 0.00
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Summary for Subcatchment 7S: South Property

Runoff = 3.67 cfs @ 41.40 hrs,  Volume= 4.504 af,  Depth= 7.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 48.00 hrs  Rainfall=9.28"

Area (ac) CN Description
7.500 83 1/4 acre lots, 38% imp, HSG C
4.650 62.00% Pervious Area
2.850 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 1,020 0.0150 0.71 Lag/CN Method, 

Subcatchment 7S: South Property

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Huff 0-10sm 4Q 48.00 hrs
Rainfall=9.28"
Runoff Area=7.500 ac
Runoff Volume=4.504 af
Runoff Depth=7.21"
Flow Length=1,020'
Slope=0.0150 '/'
Tc=23.9 min
CN=83

3.67 cfs
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Hydrograph for Subcatchment 7S: South Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.07 0.00 0.00
3.00 0.15 0.00 0.00
4.00 0.25 0.00 0.00
5.00 0.36 0.00 0.00
6.00 0.48 0.00 0.03
7.00 0.60 0.02 0.12
8.00 0.72 0.04 0.19
9.00 0.82 0.07 0.21

10.00 0.90 0.10 0.21
11.00 1.00 0.13 0.28
12.00 1.11 0.18 0.37
13.00 1.23 0.24 0.43
14.00 1.35 0.30 0.47
15.00 1.47 0.36 0.51
16.00 1.60 0.43 0.54
17.00 1.72 0.51 0.56
18.00 1.84 0.59 0.59
19.00 1.96 0.67 0.61
20.00 2.08 0.75 0.63
21.00 2.20 0.83 0.65
22.00 2.32 0.92 0.66
23.00 2.44 1.01 0.68
24.00 2.56 1.10 0.69
25.00 2.69 1.20 0.77
26.00 2.84 1.32 0.88
27.00 2.99 1.44 0.95
28.00 3.14 1.56 0.86
29.00 3.26 1.66 0.77
30.00 3.40 1.77 0.85
31.00 3.54 1.90 0.96
32.00 3.72 2.04 1.13
33.00 3.92 2.22 1.36
34.00 4.16 2.42 1.58
35.00 4.40 2.64 1.61
36.00 4.64 2.85 1.63
37.00 4.90 3.08 1.79
38.00 5.19 3.35 2.03
39.00 5.53 3.65 2.37
40.00 5.94 4.04 2.97
41.00 6.44 4.50 3.59
42.00 6.95 4.98 3.62
43.00 7.44 5.45 3.53
44.00 7.91 5.89 3.27
45.00 8.30 6.27 2.80
46.00 8.64 6.59 2.36
47.00 8.96 6.90 2.34
48.00 9.28 7.21 2.35
49.00 9.28 7.21 0.02
50.00 9.28 7.21 0.00
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Summary for Subcatchment 8S: Northwood Drive Bypass

Runoff = 0.58 cfs @ 41.56 hrs,  Volume= 0.696 af,  Depth= 6.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 48.00 hrs  Rainfall=9.28"

Area (ac) CN Description
1.200 81 1/3 acre lots, 30% imp, HSG C
0.840 70.00% Pervious Area
0.360 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.5 1,070 0.0100 0.55 Lag/CN Method, Lag CN

Subcatchment 8S: Northwood Drive Bypass

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Huff 0-10sm 4Q 48.00 hrs
Rainfall=9.28"
Runoff Area=1.200 ac
Runoff Volume=0.696 af
Runoff Depth=6.96"
Flow Length=1,070'
Slope=0.0100 '/'
Tc=32.5 min
CN=81

0.58 cfs
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Hydrograph for Subcatchment 8S: Northwood Drive Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.07 0.00 0.00
3.00 0.15 0.00 0.00
4.00 0.25 0.00 0.00
5.00 0.36 0.00 0.00
6.00 0.48 0.00 0.00
7.00 0.60 0.01 0.01
8.00 0.72 0.02 0.02
9.00 0.82 0.05 0.03

10.00 0.90 0.07 0.03
11.00 1.00 0.10 0.04
12.00 1.11 0.14 0.05
13.00 1.23 0.19 0.06
14.00 1.35 0.24 0.07
15.00 1.47 0.30 0.07
16.00 1.60 0.37 0.08
17.00 1.72 0.43 0.08
18.00 1.84 0.50 0.09
19.00 1.96 0.58 0.09
20.00 2.08 0.65 0.09
21.00 2.20 0.73 0.10
22.00 2.32 0.82 0.10
23.00 2.44 0.90 0.10
24.00 2.56 0.99 0.10
25.00 2.69 1.08 0.11
26.00 2.84 1.19 0.13
27.00 2.99 1.31 0.14
28.00 3.14 1.42 0.13
29.00 3.26 1.52 0.12
30.00 3.40 1.62 0.13
31.00 3.54 1.74 0.15
32.00 3.72 1.89 0.17
33.00 3.92 2.06 0.21
34.00 4.16 2.25 0.24
35.00 4.40 2.46 0.25
36.00 4.64 2.67 0.25
37.00 4.90 2.90 0.27
38.00 5.19 3.15 0.31
39.00 5.53 3.45 0.36
40.00 5.94 3.83 0.45
41.00 6.44 4.28 0.55
42.00 6.95 4.76 0.57
43.00 7.44 5.22 0.56
44.00 7.91 5.65 0.53
45.00 8.30 6.03 0.45
46.00 8.64 6.34 0.38
47.00 8.96 6.65 0.37
48.00 9.28 6.96 0.37
49.00 9.28 6.96 0.02
50.00 9.28 6.96 0.00
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Summary for Subcatchment 9S: ODH Subdivision Bypass

Runoff = 0.27 cfs @ 41.03 hrs,  Volume= 0.319 af,  Depth= 6.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 48.00 hrs  Rainfall=9.28"

Area (ac) CN Description
0.550 81 1/3 acre lots, 30% imp, HSG C
0.385 70.00% Pervious Area
0.165 30.00% Impervious Area

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

9.2 380 0.0240 0.69 Lag/CN Method, 

Subcatchment 9S: ODH Subdivision Bypass

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Huff 0-10sm 4Q 48.00 hrs
Rainfall=9.28"
Runoff Area=0.550 ac
Runoff Volume=0.319 af
Runoff Depth=6.96"
Flow Length=380'
Slope=0.0240 '/'
Tc=9.2 min
CN=81

0.27 cfs
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Hydrograph for Subcatchment 9S: ODH Subdivision Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.07 0.00 0.00
3.00 0.15 0.00 0.00
4.00 0.25 0.00 0.00
5.00 0.36 0.00 0.00
6.00 0.48 0.00 0.00
7.00 0.60 0.01 0.01
8.00 0.72 0.02 0.01
9.00 0.82 0.05 0.01

10.00 0.90 0.07 0.01
11.00 1.00 0.10 0.02
12.00 1.11 0.14 0.02
13.00 1.23 0.19 0.03
14.00 1.35 0.24 0.03
15.00 1.47 0.30 0.03
16.00 1.60 0.37 0.04
17.00 1.72 0.43 0.04
18.00 1.84 0.50 0.04
19.00 1.96 0.58 0.04
20.00 2.08 0.65 0.04
21.00 2.20 0.73 0.04
22.00 2.32 0.82 0.05
23.00 2.44 0.90 0.05
24.00 2.56 0.99 0.05
25.00 2.69 1.08 0.06
26.00 2.84 1.19 0.06
27.00 2.99 1.31 0.07
28.00 3.14 1.42 0.06
29.00 3.26 1.52 0.05
30.00 3.40 1.62 0.06
31.00 3.54 1.74 0.07
32.00 3.72 1.89 0.08
33.00 3.92 2.06 0.10
34.00 4.16 2.25 0.11
35.00 4.40 2.46 0.12
36.00 4.64 2.67 0.12
37.00 4.90 2.90 0.13
38.00 5.19 3.15 0.15
39.00 5.53 3.45 0.18
40.00 5.94 3.83 0.22
41.00 6.44 4.28 0.27
42.00 6.95 4.76 0.26
43.00 7.44 5.22 0.25
44.00 7.91 5.65 0.23
45.00 8.30 6.03 0.20
46.00 8.64 6.34 0.17
47.00 8.96 6.65 0.17
48.00 9.28 6.96 0.17
49.00 9.28 6.96 0.00
50.00 9.28 6.96 0.00
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Summary for Pond 3P: Southeast Chambers

Inflow = 5.02 cfs @ 41.40 hrs,  Volume= 5.654 af
Outflow = 4.58 cfs @ 47.01 hrs,  Volume= 2.792 af,  Atten= 9%,  Lag= 336.6 min
Primary = 1.50 cfs @ 48.04 hrs,  Volume= 2.515 af
Secondary = 3.07 cfs @ 47.01 hrs,  Volume= 0.277 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-50.00 hrs, dt= 0.02 hrs
Peak Elev= 678.19' @ 48.04 hrs   Surf.Area= 47,063 sf   Storage= 134,407 cf

Plug-Flow detention time= 498.1 min calculated for 2.792 af (49% of inflow)
Center-of-Mass det. time= 34.1 min ( 2,194.2 - 2,160.2 )

Volume Invert Avail.Storage Storage Description
#1 670.00' 8,508 cf Custom Stage Data (Prismatic) Listed below (Recalc)

36,469 cf Overall - 12,835 cf Embedded = 23,634 cf  x 36.0% Voids
#2 670.75' 12,835 cf Cultec R-902HD @ 727.00' L  Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 727.00'L = 12,835.2 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#3 670.00' 6,320 cf Custom Stage Data (Prismatic) Listed below (Recalc)
22,076 cf Overall - 4,520 cf Embedded = 17,557 cf  x 36.0% Voids

#4 670.75' 4,520 cf Cultec R-902HD @ 256.00' L  Inside #3
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 256.00'L = 4,519.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#5 670.00' 17,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
80,732 cf Overall - 31,708 cf Embedded = 49,023 cf  x 36.0% Voids

#6 670.75' 31,708 cf Cultec R-902HD @ 1,796.00' L  Inside #5
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 1,796.00'L = 31,708.4 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#7 675.25' 14,060 cf Custom Stage Data (Prismatic) Listed below (Recalc)
55,345 cf Overall - 16,291 cf Embedded = 39,054 cf  x 36.0% Voids

#8 675.75' 16,291 cf Cultec R-280HD @ 2,683.00' L  Inside #7
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 2,683.00'L = 16,290.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

#9 670.00' 2,847 cf Custom Stage Data (Prismatic) Listed below (Recalc)
10,008 cf Overall - 2,101 cf Embedded = 7,907 cf  x 36.0% Voids

#10 670.75' 2,101 cf Cultec R-902HD @ 119.00' L  Inside #9
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 119.00'L = 2,100.9 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#11 670.34' 4,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)
17,077 cf Overall - 3,619 cf Embedded = 13,458 cf  x 36.0% Voids

#12 671.09' 3,619 cf Cultec R-902HD @ 205.00' L  Inside #11
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 205.00'L = 3,619.3 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#13 670.41' 3,242 cf Custom Stage Data (Prismatic) Listed below (Recalc)
11,529 cf Overall - 2,525 cf Embedded = 9,005 cf  x 36.0% Voids

#14 671.16' 2,525 cf Cultec R-902HD @ 143.00' L  Inside #13
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 143.00'L = 2,524.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#15 671.37' 5,180 cf Custom Stage Data (Prismatic) Listed below (Recalc)
18,961 cf Overall - 4,573 cf Embedded = 14,388 cf  x 36.0% Voids



Huff 0-10sm 4Q 48.00 hrs  Rainfall=9.28"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_6A
  Printed  5/13/2020Prepared by {enter your company name here}

Page 10HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

#16 672.12' 4,573 cf Cultec R-902HD @ 259.00' L  Inside #15
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 259.00'L = 4,572.6 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

140,821 cf Total Available Storage

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

670.00 6,238 0 0
675.75 6,447 36,469 36,469

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

670.00 2,338 0 0
678.90 2,623 22,076 22,076

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

670.00 15,163 0 0
675.25 15,592 80,732 80,732

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

675.25 15,163 0 0
678.90 15,163 55,345 55,345

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

670.00 1,062 0 0
678.90 1,187 10,008 10,008

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

670.34 1,940 0 0
678.90 2,050 17,077 17,077

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

670.41 1,310 0 0
678.90 1,406 11,529 11,529

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

671.37 2,362 0 0
678.90 2,674 18,961 18,961

Device Routing     Invert Outlet Devices
#1 Primary 670.00' 4.5" Vert. Orifice/Grate    C= 0.600   
#2 Tertiary 678.60' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
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#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.50 cfs @ 48.04 hrs  HW=678.19'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.50 cfs @ 13.62 fps)

Secondary OutFlow  Max=2.45 cfs @ 47.01 hrs  HW=678.17'  TW=678.13'   (Dynamic Tailwater)
3=Sharp-Crested Rectangular Weir  (Weir Controls 2.43 cfs @ 1.10 fps)
4=Orifice/Grate  (Orifice Controls 0.01 cfs @ 1.06 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.00'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Southeast Chambers

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
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Pond 3P: Southeast Chambers

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
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Pond 3P: Southeast Chambers
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Hydrograph for Pond 3P: Southeast Chambers

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.00 0.00 0.00 0.00 0.00
1.00 0.00 0 670.00 0.00 0.00 0.00 0.00
2.00 0.00 0 670.00 0.00 0.00 0.00 0.00
3.00 0.00 0 670.00 0.00 0.00 0.00 0.00
4.00 0.00 0 670.00 0.00 0.00 0.00 0.00
5.00 0.00 0 670.00 0.00 0.00 0.00 0.00
6.00 0.03 15 670.00 0.00 0.00 0.00 0.00
7.00 0.19 395 670.04 0.01 0.01 0.00 0.00
8.00 0.30 1,223 670.14 0.05 0.05 0.00 0.00
9.00 0.32 2,065 670.23 0.12 0.12 0.00 0.00

10.00 0.33 2,693 670.30 0.18 0.18 0.00 0.00
11.00 0.40 3,266 670.36 0.22 0.22 0.00 0.00
12.00 0.50 4,004 670.44 0.27 0.27 0.00 0.00
13.00 0.57 4,907 670.53 0.31 0.31 0.00 0.00
14.00 0.61 5,838 670.62 0.35 0.35 0.00 0.00
15.00 0.65 6,775 670.71 0.39 0.39 0.00 0.00
16.00 0.68 7,725 670.78 0.41 0.41 0.00 0.00
17.00 0.71 8,723 670.83 0.42 0.42 0.00 0.00
18.00 0.73 9,762 670.87 0.44 0.44 0.00 0.00
19.00 0.76 10,833 670.93 0.46 0.46 0.00 0.00
20.00 0.78 11,927 670.98 0.47 0.47 0.00 0.00
21.00 0.80 13,038 671.03 0.49 0.49 0.00 0.00
22.00 0.82 14,159 671.09 0.50 0.50 0.00 0.00
23.00 0.83 15,286 671.14 0.52 0.52 0.00 0.00
24.00 0.85 16,418 671.19 0.53 0.53 0.00 0.00
25.00 0.93 17,632 671.25 0.55 0.55 0.00 0.00
26.00 1.05 19,191 671.32 0.57 0.57 0.00 0.00
27.00 1.12 21,095 671.40 0.59 0.59 0.00 0.00
28.00 1.03 22,834 671.48 0.60 0.60 0.00 0.00
29.00 0.93 24,166 671.54 0.62 0.62 0.00 0.00
30.00 1.02 25,380 671.59 0.63 0.63 0.00 0.00
31.00 1.14 26,965 671.66 0.65 0.65 0.00 0.00
32.00 1.32 28,990 671.75 0.67 0.67 0.00 0.00
33.00 1.57 31,751 671.87 0.69 0.69 0.00 0.00
34.00 1.81 35,316 672.03 0.72 0.72 0.00 0.00
35.00 1.84 39,237 672.21 0.76 0.76 0.00 0.00
36.00 1.86 43,121 672.38 0.79 0.79 0.00 0.00
37.00 2.04 47,151 672.55 0.82 0.82 0.00 0.00
38.00 2.30 51,938 672.77 0.85 0.85 0.00 0.00
39.00 2.74 57,620 673.02 0.90 0.90 0.00 0.00
40.00 3.86 66,267 673.42 0.96 0.96 0.00 0.00
41.00 4.89 78,408 674.02 1.04 1.04 0.00 0.00
42.00 4.95 92,420 674.93 1.16 1.16 0.00 0.00
43.00 4.80 105,570 675.97 1.28 1.28 0.00 0.00
44.00 4.36 117,541 676.78 1.36 1.36 0.00 0.00
45.00 3.58 126,828 677.45 1.43 1.43 0.00 0.00
46.00 3.07 132,648 677.99 2.10 1.49 0.62 0.00
47.00 2.51 134,334 678.18 4.28 1.50 2.77 0.00
48.00 4.35 134,162 678.16 1.98 1.50 0.48 0.00
49.00 0.02 130,083 677.73 1.49 1.46 0.03 0.00
50.00 0.00 124,767 677.29 1.46 1.42 0.05 0.00
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Stage-Discharge for Pond 3P: Southeast Chambers

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.00 0.00 0.00 0.00 0.00
670.20 0.09 0.09 0.00 0.00
670.40 0.25 0.25 0.00 0.00
670.60 0.34 0.34 0.00 0.00
670.80 0.42 0.42 0.00 0.00
671.00 0.48 0.48 0.00 0.00
671.20 0.54 0.54 0.00 0.00
671.40 0.59 0.59 0.00 0.00
671.60 0.63 0.63 0.00 0.00
671.80 0.68 0.68 0.00 0.00
672.00 0.72 0.72 0.00 0.00
672.20 0.75 0.75 0.00 0.00
672.40 0.79 0.79 0.00 0.00
672.60 0.83 0.83 0.00 0.00
672.80 0.86 0.86 0.00 0.00
673.00 0.89 0.89 0.00 0.00
673.20 0.92 0.92 0.00 0.00
673.40 0.95 0.95 0.00 0.00
673.60 0.99 0.98 0.01 0.00
673.80 1.04 1.01 0.03 0.00
674.00 1.08 1.04 0.04 0.00
674.20 1.11 1.07 0.05 0.00
674.40 1.15 1.09 0.05 0.00
674.60 1.18 1.12 0.06 0.00
674.80 1.21 1.14 0.07 0.00
675.00 1.24 1.17 0.07 0.00
675.20 1.27 1.19 0.08 0.00
675.40 1.29 1.21 0.08 0.00
675.60 1.32 1.24 0.08 0.00
675.80 1.35 1.26 0.09 0.00
676.00 1.37 1.28 0.09 0.00
676.20 1.40 1.30 0.10 0.00
676.40 1.43 1.33 0.10 0.00
676.60 1.45 1.35 0.10 0.00
676.80 1.47 1.37 0.11 0.00
677.00 1.50 1.39 0.11 0.00
677.20 1.52 1.41 0.11 0.00
677.40 1.54 1.43 0.12 0.00
677.60 1.57 1.45 0.12 0.00
677.80 1.59 1.47 0.12 0.00
678.00 3.40 1.49 1.91 0.00
678.20 6.77 1.51 5.26 0.00
678.40 11.25 1.52 9.72 0.00
678.60 16.68 1.54 15.13 0.00
678.80 24.77 1.56 21.42 1.79
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Stage-Area-Storage for Pond 3P: Southeast Chambers

Elevation
(feet)

Storage
(cubic-feet)

670.00 0
670.10 893
670.20 1,787
670.30 2,681
670.40 3,618
670.50 4,626
670.60 5,639
670.70 6,653
670.80 8,202
670.90 10,288
671.00 12,379
671.10 14,465
671.20 16,635
671.30 18,830
671.40 21,049
671.50 23,322
671.60 25,582
671.70 27,830
671.80 30,075
671.90 32,317
672.00 34,546
672.10 36,761
672.20 39,047
672.30 41,344
672.40 43,628
672.50 45,906
672.60 48,170
672.70 50,428
672.80 52,674
672.90 54,899
673.00 57,117
673.10 59,314
673.20 61,492
673.30 63,654
673.40 65,789
673.50 67,899
673.60 69,981
673.70 72,030
673.80 74,047
673.90 76,023
674.00 77,955
674.10 79,844
674.20 81,679
674.30 83,453
674.40 85,139
674.50 86,709
674.60 88,153
674.70 89,496
674.80 90,763
674.90 91,997
675.00 93,215
675.10 94,422
675.20 95,621

Elevation
(feet)

Storage
(cubic-feet)

675.30 96,808
675.40 97,984
675.50 99,158
675.60 100,327
675.70 101,491
675.80 102,865
675.90 104,433
676.00 105,977
676.10 107,509
676.20 109,032
676.30 110,542
676.40 112,038
676.50 113,523
676.60 114,993
676.70 116,452
676.80 117,901
676.90 119,339
677.00 120,753
677.10 122,143
677.20 123,511
677.30 124,850
677.40 126,157
677.50 127,426
677.60 128,644
677.70 129,794
677.80 130,846
677.90 131,802
678.00 132,704
678.10 133,604
678.20 134,505
678.30 135,406
678.40 136,307
678.50 137,209
678.60 138,112
678.70 139,014
678.80 139,917
678.90 140,821
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Summary for Pond 8P: North System

Inflow = 4.54 cfs @ 47.01 hrs,  Volume= 3.075 af
Outflow = 4.87 cfs @ 48.00 hrs,  Volume= 3.072 af,  Atten= 0%,  Lag= 59.4 min
Primary = 3.05 cfs @ 48.00 hrs,  Volume= 2.241 af
Secondary = 1.89 cfs @ 46.88 hrs,  Volume= 0.831 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-50.00 hrs, dt= 0.02 hrs
Peak Elev= 678.20' @ 48.00 hrs   Surf.Area= 3,369 sf   Storage= 3,874 cf

Plug-Flow detention time= 22.2 min calculated for 3.070 af (100% of inflow)
Center-of-Mass det. time= 21.4 min ( 2,241.6 - 2,220.2 )

Volume Invert Avail.Storage Storage Description
#1 670.75' 6,908 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

670.75 14 0 0
672.50 14 25 25
674.50 14 28 53
676.50 14 28 81
677.00 2,084 525 605
678.00 3,174 2,629 3,234
678.90 4,072 3,261 6,495
679.00 4,193 413 6,908

Device Routing     Invert Outlet Devices
#1 Primary 676.50' 6.5" Vert. Orifice/Grate    C= 0.600   
#2 Primary 678.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Tertiary 678.50' 35.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=2.97 cfs @ 48.00 hrs  HW=678.19'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.32 cfs @ 5.74 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 1.65 cfs @ 1.46 fps)

Secondary OutFlow  Max=2.23 cfs @ 46.88 hrs  HW=678.18'  TW=678.15'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 0.01 cfs @ 0.90 fps)
5=Sharp-Crested Rectangular Weir  (Weir Controls 2.22 cfs @ 0.98 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.75'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 8P: North System
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Pond 8P: North System
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Pond 8P: North System

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
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Surface/Horizontal/Wetted Area (sq-ft)
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Hydrograph for Pond 8P: North System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.75 0.00 0.00 0.00 0.00
1.00 0.00 0 670.75 0.00 0.00 0.00 0.00
2.00 0.00 0 670.75 0.00 0.00 0.00 0.00
3.00 0.00 0 670.75 0.00 0.00 0.00 0.00
4.00 0.00 0 670.75 0.00 0.00 0.00 0.00
5.00 0.00 0 670.75 0.00 0.00 0.00 0.00
6.00 0.02 12 671.61 0.00 0.00 0.00 0.00
7.00 0.07 55 674.69 0.06 0.00 0.06 0.00
8.00 0.11 82 676.53 0.10 0.00 0.10 0.00
9.00 0.12 97 676.58 0.12 0.02 0.10 0.00

10.00 0.13 99 676.58 0.12 0.02 0.10 0.00
11.00 0.17 124 676.64 0.16 0.06 0.10 0.00
12.00 0.23 162 676.69 0.22 0.11 0.10 0.00
13.00 0.26 197 676.73 0.26 0.15 0.11 0.00
14.00 0.29 217 676.75 0.28 0.18 0.11 0.00
15.00 0.31 233 676.77 0.31 0.20 0.11 0.00
16.00 0.33 250 676.78 0.32 0.22 0.11 0.00
17.00 0.35 266 676.79 0.34 0.24 0.11 0.00
18.00 0.36 281 676.81 0.36 0.25 0.11 0.00
19.00 0.38 294 676.81 0.37 0.27 0.11 0.00
20.00 0.39 305 676.82 0.38 0.28 0.11 0.00
21.00 0.40 316 676.83 0.40 0.29 0.11 0.00
22.00 0.41 325 676.84 0.41 0.30 0.11 0.00
23.00 0.42 333 676.85 0.42 0.31 0.11 0.00
24.00 0.43 341 676.85 0.43 0.32 0.11 0.00
25.00 0.48 376 676.87 0.46 0.35 0.11 0.00
26.00 0.55 449 676.92 0.53 0.42 0.11 0.00
27.00 0.58 515 676.95 0.58 0.47 0.11 0.00
28.00 0.53 473 676.93 0.55 0.44 0.11 0.00
29.00 0.48 410 676.89 0.49 0.38 0.11 0.00
30.00 0.53 431 676.91 0.51 0.40 0.11 0.00
31.00 0.60 509 676.95 0.58 0.47 0.11 0.00
32.00 0.71 629 677.01 0.66 0.55 0.11 0.00
33.00 0.85 875 677.13 0.77 0.66 0.11 0.00
34.00 0.98 1,203 677.27 0.90 0.78 0.11 0.00
35.00 1.00 1,419 677.36 0.96 0.85 0.12 0.00
36.00 1.01 1,518 677.40 0.99 0.88 0.12 0.00
37.00 1.12 1,677 677.46 1.04 0.92 0.12 0.00
38.00 1.27 2,084 677.61 1.14 1.02 0.12 0.00
39.00 1.50 2,687 677.82 1.32 1.14 0.19 0.00
40.00 1.87 2,895 677.89 1.84 1.17 0.67 0.00
41.00 2.25 3,011 677.93 2.23 1.19 1.04 0.00
42.00 2.26 3,024 677.93 2.26 1.20 1.07 0.00
43.00 2.20 3,014 677.93 2.20 1.19 1.01 0.00
44.00 2.03 2,975 677.92 2.05 1.19 0.86 0.00
45.00 1.73 2,896 677.89 1.76 1.17 0.58 0.00
46.00 2.09 3,210 677.99 1.76 1.23 0.53 0.00
47.00 4.24 3,569 678.10 1.94 1.94 0.00 0.00
48.00 1.95 3,870 678.19 4.87 3.03 1.83 0.00
49.00 0.04 1,801 677.51 0.95 0.95 0.00 0.00
50.00 0.00 156 676.69 0.10 0.10 0.00 0.00
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Stage-Discharge for Pond 8P: North System

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.75 0.00 0.00 0.00 0.00
670.95 0.00 0.00 0.00 0.00
671.15 0.00 0.00 0.00 0.00
671.35 0.00 0.00 0.00 0.00
671.55 0.00 0.00 0.00 0.00
671.75 0.00 0.00 0.00 0.00
671.95 0.00 0.00 0.00 0.00
672.15 0.00 0.00 0.00 0.00
672.35 0.00 0.00 0.00 0.00
672.55 0.00 0.00 0.00 0.00
672.75 0.00 0.00 0.00 0.00
672.95 0.00 0.00 0.00 0.00
673.15 0.00 0.00 0.00 0.00
673.35 0.00 0.00 0.00 0.00
673.55 0.00 0.00 0.00 0.00
673.75 0.03 0.00 0.03 0.00
673.95 0.04 0.00 0.04 0.00
674.15 0.05 0.00 0.05 0.00
674.35 0.05 0.00 0.05 0.00
674.55 0.06 0.00 0.06 0.00
674.75 0.06 0.00 0.06 0.00
674.95 0.07 0.00 0.07 0.00
675.15 0.07 0.00 0.07 0.00
675.35 0.08 0.00 0.08 0.00
675.55 0.08 0.00 0.08 0.00
675.75 0.09 0.00 0.09 0.00
675.95 0.09 0.00 0.09 0.00
676.15 0.10 0.00 0.10 0.00
676.35 0.10 0.00 0.10 0.00
676.55 0.11 0.01 0.10 0.00
676.75 0.28 0.18 0.11 0.00
676.95 0.58 0.47 0.11 0.00
677.15 0.80 0.68 0.11 0.00
677.35 0.96 0.84 0.11 0.00
677.55 1.10 0.98 0.12 0.00
677.75 1.22 1.10 0.12 0.00
677.95 2.48 1.20 1.28 0.00
678.15 6.77 2.46 4.31 0.00
678.35 14.10 5.58 8.51 0.00
678.55 24.61 9.86 13.70 1.05
678.75 46.70 15.13 19.77 11.80
678.95 76.77 21.27 26.68 28.82
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Stage-Area-Storage for Pond 8P: North System

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

670.75 14 0
670.85 14 1
670.95 14 3
671.05 14 4
671.15 14 6
671.25 14 7
671.35 14 8
671.45 14 10
671.55 14 11
671.65 14 13
671.75 14 14
671.85 14 15
671.95 14 17
672.05 14 18
672.15 14 20
672.25 14 21
672.35 14 22
672.45 14 24
672.55 14 25
672.65 14 27
672.75 14 28
672.85 14 29
672.95 14 31
673.05 14 32
673.15 14 34
673.25 14 35
673.35 14 36
673.45 14 38
673.55 14 39
673.65 14 41
673.75 14 42
673.85 14 43
673.95 14 45
674.05 14 46
674.15 14 48
674.25 14 49
674.35 14 50
674.45 14 52
674.55 14 53
674.65 14 55
674.75 14 56
674.85 14 57
674.95 14 59
675.05 14 60
675.15 14 62
675.25 14 63
675.35 14 64
675.45 14 66
675.55 14 67
675.65 14 69
675.75 14 70
675.85 14 71
675.95 14 73

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

676.05 14 74
676.15 14 76
676.25 14 77
676.35 14 78
676.45 14 80
676.55 221 86
676.65 635 129
676.75 1,049 213
676.85 1,463 339
676.95 1,877 506
677.05 2,138 711
677.15 2,247 930
677.25 2,357 1,160
677.35 2,466 1,401
677.45 2,575 1,653
677.55 2,683 1,916
677.65 2,792 2,190
677.75 2,902 2,475
677.85 3,011 2,770
677.95 3,120 3,077
678.05 3,224 3,394
678.15 3,324 3,721
678.25 3,423 4,059
678.35 3,523 4,406
678.45 3,623 4,763
678.55 3,723 5,131
678.65 3,823 5,508
678.75 3,922 5,895
678.85 4,022 6,292
678.95 4,133 6,700
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Summary for Subcatchment 1S: North Property

Runoff = 1.22 cfs @ 61.56 hrs,  Volume= 2.263 af,  Depth= 7.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-75.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 72.00 hrs  Rainfall=9.85"

Area (ac) CN Description
3.500 83 1/4 acre lots, 38% imp, HSG C
2.170 62.00% Pervious Area
1.330 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.3 550 0.0120 0.56 Lag/CN Method, 

Subcatchment 1S: North Property

Runoff

Hydrograph

Time  (hours)
74727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

Huff 0-10sm 4Q 72.00 hrs
Rainfall=9.85"
Runoff Area=3.500 ac
Runoff Volume=2.263 af
Runoff Depth=7.76"
Flow Length=550'
Slope=0.0120 '/'
Tc=16.3 min
CN=83

1.22 cfs



Huff 0-10sm 4Q 72.00 hrs  Rainfall=9.85"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_6A
  Printed  5/13/2020Prepared by {enter your company name here}

Page 2HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment 1S: North Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.13 0.00 0.00
5.00 0.19 0.00 0.00
6.00 0.26 0.00 0.00
7.00 0.34 0.00 0.00
8.00 0.43 0.00 0.00
9.00 0.51 0.00 0.02

10.00 0.60 0.02 0.04
11.00 0.68 0.03 0.06
12.00 0.76 0.05 0.07
13.00 0.84 0.07 0.08
14.00 0.90 0.09 0.07
15.00 0.96 0.12 0.08
16.00 1.02 0.14 0.10
17.00 1.10 0.17 0.12
18.00 1.18 0.21 0.14
19.00 1.27 0.25 0.15
20.00 1.35 0.30 0.16
21.00 1.44 0.34 0.17
22.00 1.52 0.39 0.17
23.00 1.61 0.44 0.18
24.00 1.69 0.49 0.19
25.00 1.78 0.55 0.19
26.00 1.86 0.60 0.20
27.00 1.95 0.66 0.20
28.00 2.03 0.72 0.21
29.00 2.12 0.78 0.21
30.00 2.21 0.84 0.22
31.00 2.29 0.90 0.22
32.00 2.38 0.96 0.22
33.00 2.46 1.03 0.23
34.00 2.55 1.09 0.23
35.00 2.63 1.16 0.23
36.00 2.72 1.22 0.23
37.00 2.81 1.29 0.25
38.00 2.91 1.37 0.28
39.00 3.01 1.46 0.30
40.00 3.12 1.55 0.32
41.00 3.23 1.63 0.30
42.00 3.33 1.72 0.28
43.00 3.42 1.79 0.26
44.00 3.51 1.87 0.27
45.00 3.60 1.95 0.29
46.00 3.71 2.03 0.32
47.00 3.82 2.13 0.34
48.00 3.94 2.24 0.39
49.00 4.09 2.36 0.44
50.00 4.24 2.50 0.50
51.00 4.41 2.65 0.53
52.00 4.58 2.80 0.54

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 4.75 2.95 0.54
54.00 4.93 3.11 0.54
55.00 5.10 3.27 0.59
56.00 5.30 3.45 0.64
57.00 5.51 3.64 0.69
58.00 5.74 3.85 0.76
59.00 6.00 4.09 0.89
60.00 6.30 4.37 1.03
61.00 6.65 4.70 1.17
62.00 7.01 5.04 1.22
63.00 7.37 5.38 1.20
64.00 7.73 5.72 1.18
65.00 8.07 6.05 1.15
66.00 8.39 6.35 1.05
67.00 8.68 6.63 0.95
68.00 8.94 6.87 0.84
69.00 9.17 7.10 0.78
70.00 9.39 7.32 0.78
71.00 9.62 7.54 0.78
72.00 9.85 7.76 0.78
73.00 9.85 7.76 0.00
74.00 9.85 7.76 0.00
75.00 9.85 7.76 0.00
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Summary for Subcatchment 7S: South Property

Runoff = 2.62 cfs @ 61.74 hrs,  Volume= 4.848 af,  Depth= 7.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-75.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 72.00 hrs  Rainfall=9.85"

Area (ac) CN Description
7.500 83 1/4 acre lots, 38% imp, HSG C
4.650 62.00% Pervious Area
2.850 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 1,020 0.0150 0.71 Lag/CN Method, 

Subcatchment 7S: South Property

Runoff

Hydrograph

Time  (hours)
74727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

2

1

0

Huff 0-10sm 4Q 72.00 hrs
Rainfall=9.85"
Runoff Area=7.500 ac
Runoff Volume=4.848 af
Runoff Depth=7.76"
Flow Length=1,020'
Slope=0.0150 '/'
Tc=23.9 min
CN=83

2.62 cfs
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Hydrograph for Subcatchment 7S: South Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.13 0.00 0.00
5.00 0.19 0.00 0.00
6.00 0.26 0.00 0.00
7.00 0.34 0.00 0.00
8.00 0.43 0.00 0.00
9.00 0.51 0.00 0.04

10.00 0.60 0.02 0.09
11.00 0.68 0.03 0.13
12.00 0.76 0.05 0.15
13.00 0.84 0.07 0.16
14.00 0.90 0.09 0.16
15.00 0.96 0.12 0.16
16.00 1.02 0.14 0.20
17.00 1.10 0.17 0.24
18.00 1.18 0.21 0.29
19.00 1.27 0.25 0.32
20.00 1.35 0.30 0.34
21.00 1.44 0.34 0.35
22.00 1.52 0.39 0.37
23.00 1.61 0.44 0.38
24.00 1.69 0.49 0.40
25.00 1.78 0.55 0.41
26.00 1.86 0.60 0.42
27.00 1.95 0.66 0.43
28.00 2.03 0.72 0.44
29.00 2.12 0.78 0.45
30.00 2.21 0.84 0.46
31.00 2.29 0.90 0.47
32.00 2.38 0.96 0.48
33.00 2.46 1.03 0.48
34.00 2.55 1.09 0.49
35.00 2.63 1.16 0.50
36.00 2.72 1.22 0.50
37.00 2.81 1.29 0.54
38.00 2.91 1.37 0.59
39.00 3.01 1.46 0.65
40.00 3.12 1.55 0.69
41.00 3.23 1.63 0.66
42.00 3.33 1.72 0.61
43.00 3.42 1.79 0.57
44.00 3.51 1.87 0.57
45.00 3.60 1.95 0.62
46.00 3.71 2.03 0.67
47.00 3.82 2.13 0.73
48.00 3.94 2.24 0.83
49.00 4.09 2.36 0.94
50.00 4.24 2.50 1.05
51.00 4.41 2.65 1.14
52.00 4.58 2.80 1.15

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 4.75 2.95 1.16
54.00 4.93 3.11 1.16
55.00 5.10 3.27 1.24
56.00 5.30 3.45 1.36
57.00 5.51 3.64 1.47
58.00 5.74 3.85 1.60
59.00 6.00 4.09 1.88
60.00 6.30 4.37 2.17
61.00 6.65 4.70 2.47
62.00 7.01 5.04 2.62
63.00 7.37 5.38 2.57
64.00 7.73 5.72 2.52
65.00 8.07 6.05 2.48
66.00 8.39 6.35 2.29
67.00 8.68 6.63 2.06
68.00 8.94 6.87 1.84
69.00 9.17 7.10 1.66
70.00 9.39 7.32 1.66
71.00 9.62 7.54 1.67
72.00 9.85 7.76 1.67
73.00 9.85 7.76 0.01
74.00 9.85 7.76 0.00
75.00 9.85 7.76 0.00
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Summary for Subcatchment 8S: Northwood Drive Bypass

Runoff = 0.41 cfs @ 62.00 hrs,  Volume= 0.750 af,  Depth= 7.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-75.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 72.00 hrs  Rainfall=9.85"

Area (ac) CN Description
1.200 81 1/3 acre lots, 30% imp, HSG C
0.840 70.00% Pervious Area
0.360 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.5 1,070 0.0100 0.55 Lag/CN Method, Lag CN

Subcatchment 8S: Northwood Drive Bypass

Runoff

Hydrograph

Time  (hours)
74727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Huff 0-10sm 4Q 72.00 hrs
Rainfall=9.85"
Runoff Area=1.200 ac
Runoff Volume=0.750 af
Runoff Depth=7.50"
Flow Length=1,070'
Slope=0.0100 '/'
Tc=32.5 min
CN=81

0.41 cfs
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Hydrograph for Subcatchment 8S: Northwood Drive Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.13 0.00 0.00
5.00 0.19 0.00 0.00
6.00 0.26 0.00 0.00
7.00 0.34 0.00 0.00
8.00 0.43 0.00 0.00
9.00 0.51 0.00 0.00

10.00 0.60 0.01 0.01
11.00 0.68 0.02 0.01
12.00 0.76 0.03 0.02
13.00 0.84 0.05 0.02
14.00 0.90 0.07 0.02
15.00 0.96 0.08 0.02
16.00 1.02 0.11 0.03
17.00 1.10 0.13 0.03
18.00 1.18 0.17 0.04
19.00 1.27 0.20 0.04
20.00 1.35 0.24 0.05
21.00 1.44 0.28 0.05
22.00 1.52 0.33 0.05
23.00 1.61 0.37 0.06
24.00 1.69 0.42 0.06
25.00 1.78 0.47 0.06
26.00 1.86 0.52 0.06
27.00 1.95 0.57 0.06
28.00 2.03 0.63 0.07
29.00 2.12 0.68 0.07
30.00 2.21 0.74 0.07
31.00 2.29 0.80 0.07
32.00 2.38 0.86 0.07
33.00 2.46 0.92 0.07
34.00 2.55 0.98 0.07
35.00 2.63 1.04 0.07
36.00 2.72 1.10 0.08
37.00 2.81 1.17 0.08
38.00 2.91 1.24 0.09
39.00 3.01 1.32 0.10
40.00 3.12 1.41 0.11
41.00 3.23 1.49 0.10
42.00 3.33 1.57 0.10
43.00 3.42 1.64 0.09
44.00 3.51 1.72 0.09
45.00 3.60 1.79 0.09
46.00 3.71 1.88 0.10
47.00 3.82 1.97 0.11
48.00 3.94 2.07 0.13
49.00 4.09 2.19 0.14
50.00 4.24 2.33 0.16
51.00 4.41 2.47 0.18
52.00 4.58 2.62 0.18

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 4.75 2.77 0.18
54.00 4.93 2.92 0.18
55.00 5.10 3.08 0.19
56.00 5.30 3.25 0.21
57.00 5.51 3.44 0.23
58.00 5.74 3.65 0.25
59.00 6.00 3.88 0.29
60.00 6.30 4.16 0.34
61.00 6.65 4.48 0.38
62.00 7.01 4.82 0.41
63.00 7.37 5.15 0.41
64.00 7.73 5.49 0.40
65.00 8.07 5.81 0.39
66.00 8.39 6.11 0.37
67.00 8.68 6.39 0.33
68.00 8.94 6.63 0.30
69.00 9.17 6.85 0.27
70.00 9.39 7.07 0.26
71.00 9.62 7.29 0.26
72.00 9.85 7.50 0.26
73.00 9.85 7.50 0.01
74.00 9.85 7.50 0.00
75.00 9.85 7.50 0.00
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Summary for Subcatchment 9S: ODH Subdivision Bypass

Runoff = 0.19 cfs @ 61.42 hrs,  Volume= 0.344 af,  Depth= 7.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-75.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 72.00 hrs  Rainfall=9.85"

Area (ac) CN Description
0.550 81 1/3 acre lots, 30% imp, HSG C
0.385 70.00% Pervious Area
0.165 30.00% Impervious Area

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

9.2 380 0.0240 0.69 Lag/CN Method, 

Subcatchment 9S: ODH Subdivision Bypass

Runoff

Hydrograph

Time  (hours)
74727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.21
0.2

0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Huff 0-10sm 4Q 72.00 hrs
Rainfall=9.85"
Runoff Area=0.550 ac
Runoff Volume=0.344 af
Runoff Depth=7.50"
Flow Length=380'
Slope=0.0240 '/'
Tc=9.2 min
CN=81

0.19 cfs
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Hydrograph for Subcatchment 9S: ODH Subdivision Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.13 0.00 0.00
5.00 0.19 0.00 0.00
6.00 0.26 0.00 0.00
7.00 0.34 0.00 0.00
8.00 0.43 0.00 0.00
9.00 0.51 0.00 0.00

10.00 0.60 0.01 0.00
11.00 0.68 0.02 0.01
12.00 0.76 0.03 0.01
13.00 0.84 0.05 0.01
14.00 0.90 0.07 0.01
15.00 0.96 0.08 0.01
16.00 1.02 0.11 0.01
17.00 1.10 0.13 0.02
18.00 1.18 0.17 0.02
19.00 1.27 0.20 0.02
20.00 1.35 0.24 0.02
21.00 1.44 0.28 0.02
22.00 1.52 0.33 0.02
23.00 1.61 0.37 0.03
24.00 1.69 0.42 0.03
25.00 1.78 0.47 0.03
26.00 1.86 0.52 0.03
27.00 1.95 0.57 0.03
28.00 2.03 0.63 0.03
29.00 2.12 0.68 0.03
30.00 2.21 0.74 0.03
31.00 2.29 0.80 0.03
32.00 2.38 0.86 0.03
33.00 2.46 0.92 0.03
34.00 2.55 0.98 0.03
35.00 2.63 1.04 0.03
36.00 2.72 1.10 0.03
37.00 2.81 1.17 0.04
38.00 2.91 1.24 0.04
39.00 3.01 1.32 0.05
40.00 3.12 1.41 0.05
41.00 3.23 1.49 0.05
42.00 3.33 1.57 0.04
43.00 3.42 1.64 0.04
44.00 3.51 1.72 0.04
45.00 3.60 1.79 0.04
46.00 3.71 1.88 0.05
47.00 3.82 1.97 0.05
48.00 3.94 2.07 0.06
49.00 4.09 2.19 0.07
50.00 4.24 2.33 0.08
51.00 4.41 2.47 0.08
52.00 4.58 2.62 0.08

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 4.75 2.77 0.08
54.00 4.93 2.92 0.08
55.00 5.10 3.08 0.09
56.00 5.30 3.25 0.10
57.00 5.51 3.44 0.11
58.00 5.74 3.65 0.12
59.00 6.00 3.88 0.14
60.00 6.30 4.16 0.16
61.00 6.65 4.48 0.18
62.00 7.01 4.82 0.19
63.00 7.37 5.15 0.19
64.00 7.73 5.49 0.18
65.00 8.07 5.81 0.18
66.00 8.39 6.11 0.16
67.00 8.68 6.39 0.15
68.00 8.94 6.63 0.13
69.00 9.17 6.85 0.12
70.00 9.39 7.07 0.12
71.00 9.62 7.29 0.12
72.00 9.85 7.50 0.12
73.00 9.85 7.50 0.00
74.00 9.85 7.50 0.00
75.00 9.85 7.50 0.00
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Summary for Pond 3P: Southeast Chambers

Inflow = 3.28 cfs @ 61.80 hrs,  Volume= 5.872 af
Outflow = 1.35 cfs @ 72.25 hrs,  Volume= 3.484 af,  Atten= 59%,  Lag= 627.1 min
Primary = 1.35 cfs @ 72.25 hrs,  Volume= 3.484 af
Secondary = 0.00 cfs @ 73.58 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-75.00 hrs, dt= 0.02 hrs
Peak Elev= 676.67' @ 72.25 hrs   Surf.Area= 46,894 sf   Storage= 116,087 cf

Plug-Flow detention time= 535.9 min calculated for 3.484 af (59% of inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description
#1 670.00' 8,508 cf Custom Stage Data (Prismatic) Listed below (Recalc)

36,469 cf Overall - 12,835 cf Embedded = 23,634 cf  x 36.0% Voids
#2 670.75' 12,835 cf Cultec R-902HD @ 727.00' L  Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 727.00'L = 12,835.2 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#3 670.00' 6,320 cf Custom Stage Data (Prismatic) Listed below (Recalc)
22,076 cf Overall - 4,520 cf Embedded = 17,557 cf  x 36.0% Voids

#4 670.75' 4,520 cf Cultec R-902HD @ 256.00' L  Inside #3
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 256.00'L = 4,519.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#5 670.00' 17,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
80,732 cf Overall - 31,708 cf Embedded = 49,023 cf  x 36.0% Voids

#6 670.75' 31,708 cf Cultec R-902HD @ 1,796.00' L  Inside #5
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 1,796.00'L = 31,708.4 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#7 675.25' 14,060 cf Custom Stage Data (Prismatic) Listed below (Recalc)
55,345 cf Overall - 16,291 cf Embedded = 39,054 cf  x 36.0% Voids

#8 675.75' 16,291 cf Cultec R-280HD @ 2,683.00' L  Inside #7
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 2,683.00'L = 16,290.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

#9 670.00' 2,847 cf Custom Stage Data (Prismatic) Listed below (Recalc)
10,008 cf Overall - 2,101 cf Embedded = 7,907 cf  x 36.0% Voids

#10 670.75' 2,101 cf Cultec R-902HD @ 119.00' L  Inside #9
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 119.00'L = 2,100.9 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#11 670.34' 4,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)
17,077 cf Overall - 3,619 cf Embedded = 13,458 cf  x 36.0% Voids

#12 671.09' 3,619 cf Cultec R-902HD @ 205.00' L  Inside #11
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 205.00'L = 3,619.3 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#13 670.41' 3,242 cf Custom Stage Data (Prismatic) Listed below (Recalc)
11,529 cf Overall - 2,525 cf Embedded = 9,005 cf  x 36.0% Voids

#14 671.16' 2,525 cf Cultec R-902HD @ 143.00' L  Inside #13
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 143.00'L = 2,524.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#15 671.37' 5,180 cf Custom Stage Data (Prismatic) Listed below (Recalc)
18,961 cf Overall - 4,573 cf Embedded = 14,388 cf  x 36.0% Voids
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#16 672.12' 4,573 cf Cultec R-902HD @ 259.00' L  Inside #15
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 259.00'L = 4,572.6 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

140,821 cf Total Available Storage

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

670.00 6,238 0 0
675.75 6,447 36,469 36,469

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

670.00 2,338 0 0
678.90 2,623 22,076 22,076

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

670.00 15,163 0 0
675.25 15,592 80,732 80,732

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

675.25 15,163 0 0
678.90 15,163 55,345 55,345

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

670.00 1,062 0 0
678.90 1,187 10,008 10,008

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

670.34 1,940 0 0
678.90 2,050 17,077 17,077

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

670.41 1,310 0 0
678.90 1,406 11,529 11,529

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

671.37 2,362 0 0
678.90 2,674 18,961 18,961

Device Routing     Invert Outlet Devices
#1 Primary 670.00' 4.5" Vert. Orifice/Grate    C= 0.600   
#2 Tertiary 678.60' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
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#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.35 cfs @ 72.25 hrs  HW=676.67'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.35 cfs @ 12.26 fps)

Secondary OutFlow  Max=0.00 cfs @ 73.58 hrs  HW=676.31'  TW=676.31'   (Dynamic Tailwater)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.00'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Southeast Chambers

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
74727068666462605856545250484644424038363432302826242220181614121086420
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lo

w
  (

cf
s)

3

2

1

0

Peak Elev=676.67'
Storage=116,087 cf

3.28 cfs

1.35 cfs1.35 cfs

0.00 cfs0.00 cfs
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Pond 3P: Southeast Chambers

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
20181614121086420

E
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  (
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678

677

676

675

674

673

672

671

670  Orifice/Grate 

 Initial Tailwater 

 Sharp-Crested Rectangular Weir 

 Orifice/Grate 

 Sharp-Crested Rectangular Weir 

Pond 3P: Southeast Chambers

Storage

Stage-Area-Storage

Storage (cubic-feet)
120,000100,00080,00060,00040,00020,0000
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  (
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)

678

677

676

675

674

673

672

671

670  Custom Stage Data + Custom Stage Data + Custom Stage Data + Custom Stage Data 

 Cultec R-902HD + Cultec R-902HD + Cultec R-902HD + Cultec R-902HD 

 Custom Stage Data 

 Cultec R-280HD 

 Custom Stage Data 

 Cultec R-902HD 

 Custom Stage Data 

 Cultec R-902HD 
 Custom Stage Data 

 Cultec R-902HD 
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Hydrograph for Pond 3P: Southeast Chambers

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.00 0.00 0.00 0.00 0.00
2.00 0.00 0 670.00 0.00 0.00 0.00 0.00
4.00 0.00 0 670.00 0.00 0.00 0.00 0.00
6.00 0.00 0 670.00 0.00 0.00 0.00 0.00
8.00 0.00 0 670.00 0.00 0.00 0.00 0.00

10.00 0.14 433 670.05 0.01 0.01 0.00 0.00
12.00 0.25 1,645 670.18 0.08 0.08 0.00 0.00
14.00 0.27 2,618 670.29 0.17 0.17 0.00 0.00
16.00 0.32 3,210 670.36 0.22 0.22 0.00 0.00
18.00 0.41 4,055 670.44 0.27 0.27 0.00 0.00
20.00 0.46 5,109 670.55 0.32 0.32 0.00 0.00
22.00 0.50 6,124 670.65 0.36 0.36 0.00 0.00
24.00 0.53 7,098 670.74 0.40 0.40 0.00 0.00
26.00 0.56 8,082 670.79 0.41 0.41 0.00 0.00
28.00 0.58 9,120 670.84 0.43 0.43 0.00 0.00
30.00 0.60 10,189 670.90 0.45 0.45 0.00 0.00
32.00 0.61 11,272 670.95 0.46 0.46 0.00 0.00
34.00 0.63 12,356 671.00 0.48 0.48 0.00 0.00
36.00 0.64 13,432 671.05 0.49 0.49 0.00 0.00
38.00 0.74 14,735 671.11 0.51 0.51 0.00 0.00
40.00 0.85 16,710 671.20 0.54 0.54 0.00 0.00
42.00 0.76 18,588 671.29 0.56 0.56 0.00 0.00
44.00 0.71 19,700 671.34 0.57 0.57 0.00 0.00
46.00 0.83 21,083 671.40 0.59 0.59 0.00 0.00
48.00 1.00 23,268 671.50 0.61 0.61 0.00 0.00
50.00 1.24 26,807 671.65 0.64 0.64 0.00 0.00
52.00 1.34 31,487 671.86 0.69 0.69 0.00 0.00
54.00 1.36 36,110 672.07 0.73 0.73 0.00 0.00
56.00 1.57 41,120 672.29 0.77 0.77 0.00 0.00
58.00 1.84 47,590 672.57 0.82 0.82 0.00 0.00
60.00 2.45 56,843 672.99 0.89 0.89 0.00 0.00
62.00 3.27 71,303 673.66 0.99 0.99 0.00 0.00
64.00 3.13 86,821 674.51 1.11 1.11 0.00 0.00
66.00 2.73 99,979 675.57 1.23 1.23 0.00 0.00
68.00 2.04 107,944 676.13 1.30 1.30 0.00 0.00
70.00 1.85 112,110 676.40 1.33 1.33 0.00 0.00
72.00 1.85 115,774 676.65 1.35 1.35 0.00 0.00
74.00 0.00 108,742 676.18 1.30 1.30 0.00 0.00
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Stage-Discharge for Pond 3P: Southeast Chambers

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.00 0.00 0.00 0.00 0.00
670.20 0.09 0.09 0.00 0.00
670.40 0.25 0.25 0.00 0.00
670.60 0.34 0.34 0.00 0.00
670.80 0.42 0.42 0.00 0.00
671.00 0.48 0.48 0.00 0.00
671.20 0.54 0.54 0.00 0.00
671.40 0.59 0.59 0.00 0.00
671.60 0.63 0.63 0.00 0.00
671.80 0.68 0.68 0.00 0.00
672.00 0.72 0.72 0.00 0.00
672.20 0.75 0.75 0.00 0.00
672.40 0.79 0.79 0.00 0.00
672.60 0.83 0.83 0.00 0.00
672.80 0.86 0.86 0.00 0.00
673.00 0.89 0.89 0.00 0.00
673.20 0.92 0.92 0.00 0.00
673.40 0.95 0.95 0.00 0.00
673.60 0.99 0.98 0.01 0.00
673.80 1.04 1.01 0.03 0.00
674.00 1.08 1.04 0.04 0.00
674.20 1.11 1.07 0.05 0.00
674.40 1.15 1.09 0.05 0.00
674.60 1.18 1.12 0.06 0.00
674.80 1.21 1.14 0.07 0.00
675.00 1.24 1.17 0.07 0.00
675.20 1.27 1.19 0.08 0.00
675.40 1.29 1.21 0.08 0.00
675.60 1.32 1.24 0.08 0.00
675.80 1.35 1.26 0.09 0.00
676.00 1.37 1.28 0.09 0.00
676.20 1.40 1.30 0.10 0.00
676.40 1.43 1.33 0.10 0.00
676.60 1.45 1.35 0.10 0.00
676.80 1.47 1.37 0.11 0.00
677.00 1.50 1.39 0.11 0.00
677.20 1.52 1.41 0.11 0.00
677.40 1.54 1.43 0.12 0.00
677.60 1.57 1.45 0.12 0.00
677.80 1.59 1.47 0.12 0.00
678.00 3.40 1.49 1.91 0.00
678.20 6.77 1.51 5.26 0.00
678.40 11.25 1.52 9.72 0.00
678.60 16.68 1.54 15.13 0.00
678.80 24.77 1.56 21.42 1.79
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Stage-Area-Storage for Pond 3P: Southeast Chambers

Elevation
(feet)

Storage
(cubic-feet)

670.00 0
670.10 893
670.20 1,787
670.30 2,681
670.40 3,618
670.50 4,626
670.60 5,639
670.70 6,653
670.80 8,202
670.90 10,288
671.00 12,379
671.10 14,465
671.20 16,635
671.30 18,830
671.40 21,049
671.50 23,322
671.60 25,582
671.70 27,830
671.80 30,075
671.90 32,317
672.00 34,546
672.10 36,761
672.20 39,047
672.30 41,344
672.40 43,628
672.50 45,906
672.60 48,170
672.70 50,428
672.80 52,674
672.90 54,899
673.00 57,117
673.10 59,314
673.20 61,492
673.30 63,654
673.40 65,789
673.50 67,899
673.60 69,981
673.70 72,030
673.80 74,047
673.90 76,023
674.00 77,955
674.10 79,844
674.20 81,679
674.30 83,453
674.40 85,139
674.50 86,709
674.60 88,153
674.70 89,496
674.80 90,763
674.90 91,997
675.00 93,215
675.10 94,422
675.20 95,621

Elevation
(feet)

Storage
(cubic-feet)

675.30 96,808
675.40 97,984
675.50 99,158
675.60 100,327
675.70 101,491
675.80 102,865
675.90 104,433
676.00 105,977
676.10 107,509
676.20 109,032
676.30 110,542
676.40 112,038
676.50 113,523
676.60 114,993
676.70 116,452
676.80 117,901
676.90 119,339
677.00 120,753
677.10 122,143
677.20 123,511
677.30 124,850
677.40 126,157
677.50 127,426
677.60 128,644
677.70 129,794
677.80 130,846
677.90 131,802
678.00 132,704
678.10 133,604
678.20 134,505
678.30 135,406
678.40 136,307
678.50 137,209
678.60 138,112
678.70 139,014
678.80 139,917
678.90 140,821
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Summary for Pond 8P: North System

Inflow = 1.63 cfs @ 61.78 hrs,  Volume= 3.013 af
Outflow = 1.63 cfs @ 61.83 hrs,  Volume= 3.011 af,  Atten= 0%,  Lag= 3.1 min
Primary = 1.16 cfs @ 61.89 hrs,  Volume= 2.332 af
Secondary = 0.47 cfs @ 61.80 hrs,  Volume= 0.679 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-75.00 hrs, dt= 0.02 hrs
Peak Elev= 677.87' @ 61.89 hrs   Surf.Area= 3,030 sf   Storage= 2,824 cf

Plug-Flow detention time= 23.3 min calculated for 3.011 af (100% of inflow)
Center-of-Mass det. time= 22.7 min ( 3,238.0 - 3,215.3 )

Volume Invert Avail.Storage Storage Description
#1 670.75' 6,908 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

670.75 14 0 0
672.50 14 25 25
674.50 14 28 53
676.50 14 28 81
677.00 2,084 525 605
678.00 3,174 2,629 3,234
678.90 4,072 3,261 6,495
679.00 4,193 413 6,908

Device Routing     Invert Outlet Devices
#1 Primary 676.50' 6.5" Vert. Orifice/Grate    C= 0.600   
#2 Primary 678.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Tertiary 678.50' 35.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=1.16 cfs @ 61.89 hrs  HW=677.87'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.16 cfs @ 5.04 fps)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.47 cfs @ 61.80 hrs  HW=677.87'  TW=673.58'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 0.12 cfs @ 9.97 fps)
5=Sharp-Crested Rectangular Weir  (Weir Controls 0.35 cfs @ 0.86 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=670.75'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 8P: North System

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
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Peak Elev=677.87'
Storage=2,824 cf

1.63 cfs1.63 cfs

1.16 cfs

0.47 cfs

0.00 cfs

Pond 8P: North System

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
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Pond 8P: North System

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
6,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
4,0003,5003,0002,5002,0001,5001,0005000
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Hydrograph for Pond 8P: North System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 670.75 0.00 0.00 0.00 0.00
2.00 0.00 0 670.75 0.00 0.00 0.00 0.00
4.00 0.00 0 670.75 0.00 0.00 0.00 0.00
6.00 0.00 0 670.75 0.00 0.00 0.00 0.00
8.00 0.00 0 670.76 0.00 0.00 0.00 0.00

10.00 0.05 49 674.23 0.05 0.00 0.05 0.00
12.00 0.09 70 675.77 0.09 0.00 0.09 0.00
14.00 0.10 76 676.20 0.10 0.00 0.10 0.00
16.00 0.12 94 676.57 0.12 0.01 0.10 0.00
18.00 0.18 131 676.65 0.17 0.07 0.10 0.00
20.00 0.21 153 676.68 0.20 0.10 0.10 0.00
22.00 0.23 169 676.70 0.22 0.12 0.10 0.00
24.00 0.24 184 676.72 0.24 0.14 0.10 0.00
26.00 0.26 197 676.73 0.26 0.15 0.11 0.00
28.00 0.27 207 676.74 0.27 0.17 0.11 0.00
30.00 0.28 216 676.75 0.28 0.18 0.11 0.00
32.00 0.29 224 676.76 0.29 0.19 0.11 0.00
34.00 0.30 230 676.76 0.30 0.20 0.11 0.00
36.00 0.31 236 676.77 0.31 0.20 0.11 0.00
38.00 0.37 282 676.81 0.36 0.25 0.11 0.00
40.00 0.43 341 676.85 0.43 0.32 0.11 0.00
42.00 0.38 305 676.82 0.39 0.28 0.11 0.00
44.00 0.35 271 676.80 0.35 0.24 0.11 0.00
46.00 0.42 329 676.84 0.41 0.31 0.11 0.00
48.00 0.52 420 676.90 0.50 0.39 0.11 0.00
50.00 0.66 584 676.99 0.63 0.52 0.11 0.00
52.00 0.72 737 677.06 0.71 0.60 0.11 0.00
54.00 0.73 766 677.08 0.72 0.61 0.11 0.00
56.00 0.85 954 677.16 0.80 0.69 0.11 0.00
58.00 1.01 1,333 677.32 0.94 0.82 0.11 0.00
60.00 1.37 2,293 677.69 1.18 1.06 0.12 0.00
62.00 1.63 2,824 677.87 1.63 1.16 0.47 0.00
64.00 1.58 2,809 677.86 1.58 1.16 0.42 0.00
66.00 1.42 2,759 677.85 1.44 1.15 0.29 0.00
68.00 1.14 2,592 677.79 1.20 1.12 0.08 0.00
70.00 1.04 2,060 677.60 1.08 1.01 0.06 0.00
72.00 1.04 1,956 677.56 1.04 0.99 0.06 0.00
74.00 0.00 76 676.19 0.00 0.00 0.00 0.00
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Stage-Discharge for Pond 8P: North System

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.75 0.00 0.00 0.00 0.00
670.95 0.00 0.00 0.00 0.00
671.15 0.00 0.00 0.00 0.00
671.35 0.00 0.00 0.00 0.00
671.55 0.00 0.00 0.00 0.00
671.75 0.00 0.00 0.00 0.00
671.95 0.00 0.00 0.00 0.00
672.15 0.00 0.00 0.00 0.00
672.35 0.00 0.00 0.00 0.00
672.55 0.00 0.00 0.00 0.00
672.75 0.00 0.00 0.00 0.00
672.95 0.00 0.00 0.00 0.00
673.15 0.00 0.00 0.00 0.00
673.35 0.00 0.00 0.00 0.00
673.55 0.00 0.00 0.00 0.00
673.75 0.03 0.00 0.03 0.00
673.95 0.04 0.00 0.04 0.00
674.15 0.05 0.00 0.05 0.00
674.35 0.05 0.00 0.05 0.00
674.55 0.06 0.00 0.06 0.00
674.75 0.06 0.00 0.06 0.00
674.95 0.07 0.00 0.07 0.00
675.15 0.07 0.00 0.07 0.00
675.35 0.08 0.00 0.08 0.00
675.55 0.08 0.00 0.08 0.00
675.75 0.09 0.00 0.09 0.00
675.95 0.09 0.00 0.09 0.00
676.15 0.10 0.00 0.10 0.00
676.35 0.10 0.00 0.10 0.00
676.55 0.11 0.01 0.10 0.00
676.75 0.28 0.18 0.11 0.00
676.95 0.58 0.47 0.11 0.00
677.15 0.80 0.68 0.11 0.00
677.35 0.96 0.84 0.11 0.00
677.55 1.10 0.98 0.12 0.00
677.75 1.22 1.10 0.12 0.00
677.95 2.48 1.20 1.28 0.00
678.15 6.77 2.46 4.31 0.00
678.35 14.10 5.58 8.51 0.00
678.55 24.61 9.86 13.70 1.05
678.75 46.70 15.13 19.77 11.80
678.95 76.77 21.27 26.68 28.82
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Stage-Area-Storage for Pond 8P: North System

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

670.75 14 0
670.85 14 1
670.95 14 3
671.05 14 4
671.15 14 6
671.25 14 7
671.35 14 8
671.45 14 10
671.55 14 11
671.65 14 13
671.75 14 14
671.85 14 15
671.95 14 17
672.05 14 18
672.15 14 20
672.25 14 21
672.35 14 22
672.45 14 24
672.55 14 25
672.65 14 27
672.75 14 28
672.85 14 29
672.95 14 31
673.05 14 32
673.15 14 34
673.25 14 35
673.35 14 36
673.45 14 38
673.55 14 39
673.65 14 41
673.75 14 42
673.85 14 43
673.95 14 45
674.05 14 46
674.15 14 48
674.25 14 49
674.35 14 50
674.45 14 52
674.55 14 53
674.65 14 55
674.75 14 56
674.85 14 57
674.95 14 59
675.05 14 60
675.15 14 62
675.25 14 63
675.35 14 64
675.45 14 66
675.55 14 67
675.65 14 69
675.75 14 70
675.85 14 71
675.95 14 73

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

676.05 14 74
676.15 14 76
676.25 14 77
676.35 14 78
676.45 14 80
676.55 221 86
676.65 635 129
676.75 1,049 213
676.85 1,463 339
676.95 1,877 506
677.05 2,138 711
677.15 2,247 930
677.25 2,357 1,160
677.35 2,466 1,401
677.45 2,575 1,653
677.55 2,683 1,916
677.65 2,792 2,190
677.75 2,902 2,475
677.85 3,011 2,770
677.95 3,120 3,077
678.05 3,224 3,394
678.15 3,324 3,721
678.25 3,423 4,059
678.35 3,523 4,406
678.45 3,623 4,763
678.55 3,723 5,131
678.65 3,823 5,508
678.75 3,922 5,895
678.85 4,022 6,292
678.95 4,133 6,700
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Summary for Subcatchment 1S: North Property

Runoff = 0.80 cfs @ 102.38 hrs,  Volume= 2.492 af,  Depth= 8.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 10.00-130.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 120.00 hrs  Rainfall=10.66"

Area (ac) CN Description
3.500 83 1/4 acre lots, 38% imp, HSG C
2.170 62.00% Pervious Area
1.330 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.3 550 0.0120 0.56 Lag/CN Method, 

Subcatchment 1S: North Property

Runoff

Hydrograph

Time  (hours)
130125120115110105100959085807570656055504540353025201510
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Huff 0-10sm 4Q 120.00 hrs
Rainfall=10.66"
Runoff Area=3.500 ac
Runoff Volume=2.492 af
Runoff Depth=8.54"
Flow Length=550'
Slope=0.0120 '/'
Tc=16.3 min
CN=83

0.80 cfs
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Hydrograph for Subcatchment 1S: North Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.00 0.28 0.00 0.00
12.00 0.39 0.00 0.00
14.00 0.50 0.00 0.01
16.00 0.61 0.02 0.03
18.00 0.72 0.04 0.05
20.00 0.83 0.07 0.05
22.00 0.92 0.10 0.05
24.00 1.00 0.13 0.05
26.00 1.08 0.17 0.06
28.00 1.17 0.21 0.08
30.00 1.28 0.26 0.10
32.00 1.39 0.32 0.11
34.00 1.50 0.38 0.11
36.00 1.61 0.44 0.12
38.00 1.72 0.51 0.12
40.00 1.83 0.58 0.13
42.00 1.94 0.66 0.13
44.00 2.05 0.73 0.14
46.00 2.17 0.81 0.14
48.00 2.28 0.89 0.14
50.00 2.39 0.97 0.14
52.00 2.50 1.05 0.15
54.00 2.61 1.14 0.15
56.00 2.72 1.23 0.15
58.00 2.83 1.31 0.15
60.00 2.94 1.40 0.16
62.00 3.06 1.49 0.17
64.00 3.19 1.60 0.19
66.00 3.33 1.72 0.21
68.00 3.47 1.84 0.20
70.00 3.60 1.95 0.19
72.00 3.72 2.04 0.17
74.00 3.84 2.15 0.18
76.00 3.97 2.26 0.20
78.00 4.11 2.38 0.23
80.00 4.27 2.52 0.26
82.00 4.45 2.68 0.30
84.00 4.66 2.87 0.35
86.00 4.89 3.07 0.35
88.00 5.11 3.27 0.36
90.00 5.33 3.47 0.36
92.00 5.56 3.69 0.39
94.00 5.82 3.93 0.44
96.00 6.11 4.19 0.48
98.00 6.43 4.50 0.58

100.00 6.82 4.86 0.68
102.00 7.27 5.29 0.79
104.00 7.75 5.74 0.79
106.00 8.21 6.18 0.77
108.00 8.66 6.61 0.76
110.00 9.08 7.01 0.68
112.00 9.45 7.37 0.60
114.00 9.77 7.68 0.52

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

116.00 10.07 7.97 0.51
118.00 10.36 8.26 0.51
120.00 10.66 8.54 0.51
122.00 10.66 8.54 0.00
124.00 10.66 8.54 0.00
126.00 10.66 8.54 0.00
128.00 10.66 8.54 0.00
130.00 10.66 8.54 0.00
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Summary for Subcatchment 7S: South Property

Runoff = 1.72 cfs @ 102.58 hrs,  Volume= 5.340 af,  Depth= 8.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 10.00-130.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 120.00 hrs  Rainfall=10.66"

Area (ac) CN Description
7.500 83 1/4 acre lots, 38% imp, HSG C
4.650 62.00% Pervious Area
2.850 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 1,020 0.0150 0.71 Lag/CN Method, 

Subcatchment 7S: South Property

Runoff

Hydrograph

Time  (hours)
130125120115110105100959085807570656055504540353025201510
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Huff 0-10sm 4Q 120.00 hrs
Rainfall=10.66"
Runoff Area=7.500 ac
Runoff Volume=5.340 af
Runoff Depth=8.54"
Flow Length=1,020'
Slope=0.0150 '/'
Tc=23.9 min
CN=83

1.72 cfs
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Hydrograph for Subcatchment 7S: South Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.00 0.28 0.00 0.00
12.00 0.39 0.00 0.00
14.00 0.50 0.00 0.03
16.00 0.61 0.02 0.07
18.00 0.72 0.04 0.10
20.00 0.83 0.07 0.11
22.00 0.92 0.10 0.12
24.00 1.00 0.13 0.11
26.00 1.08 0.17 0.14
28.00 1.17 0.21 0.17
30.00 1.28 0.26 0.21
32.00 1.39 0.32 0.23
34.00 1.50 0.38 0.24
36.00 1.61 0.44 0.25
38.00 1.72 0.51 0.26
40.00 1.83 0.58 0.27
42.00 1.94 0.66 0.28
44.00 2.05 0.73 0.29
46.00 2.17 0.81 0.30
48.00 2.28 0.89 0.30
50.00 2.39 0.97 0.31
52.00 2.50 1.05 0.32
54.00 2.61 1.14 0.32
56.00 2.72 1.23 0.33
58.00 2.83 1.31 0.33
60.00 2.94 1.40 0.34
62.00 3.06 1.49 0.37
64.00 3.19 1.60 0.41
66.00 3.33 1.72 0.46
68.00 3.47 1.84 0.44
70.00 3.60 1.95 0.40
72.00 3.72 2.04 0.37
74.00 3.84 2.15 0.39
76.00 3.97 2.26 0.44
78.00 4.11 2.38 0.48
80.00 4.27 2.52 0.56
82.00 4.45 2.68 0.65
84.00 4.66 2.87 0.73
86.00 4.89 3.07 0.76
88.00 5.11 3.27 0.76
90.00 5.33 3.47 0.77
92.00 5.56 3.69 0.84
94.00 5.82 3.93 0.93
96.00 6.11 4.19 1.02
98.00 6.43 4.50 1.22

100.00 6.82 4.86 1.45
102.00 7.27 5.29 1.68
104.00 7.75 5.74 1.69
106.00 8.21 6.18 1.66
108.00 8.66 6.61 1.62
110.00 9.08 7.01 1.47
112.00 9.45 7.37 1.29
114.00 9.77 7.68 1.12

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

116.00 10.07 7.97 1.08
118.00 10.36 8.26 1.09
120.00 10.66 8.54 1.09
122.00 10.66 8.54 0.00
124.00 10.66 8.54 0.00
126.00 10.66 8.54 0.00
128.00 10.66 8.54 0.00
130.00 10.66 8.54 0.00
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Summary for Subcatchment 8S: Northwood Drive Bypass

Runoff = 0.27 cfs @ 102.74 hrs,  Volume= 0.828 af,  Depth= 8.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 10.00-130.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 120.00 hrs  Rainfall=10.66"

Area (ac) CN Description
1.200 81 1/3 acre lots, 30% imp, HSG C
0.840 70.00% Pervious Area
0.360 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.5 1,070 0.0100 0.55 Lag/CN Method, Lag CN

Subcatchment 8S: Northwood Drive Bypass

Runoff

Hydrograph

Time  (hours)
130125120115110105100959085807570656055504540353025201510
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Huff 0-10sm 4Q 120.00 hrs
Rainfall=10.66"
Runoff Area=1.200 ac
Runoff Volume=0.828 af
Runoff Depth=8.28"
Flow Length=1,070'
Slope=0.0100 '/'
Tc=32.5 min
CN=81

0.27 cfs
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Hydrograph for Subcatchment 8S: Northwood Drive Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.00 0.28 0.00 0.00
12.00 0.39 0.00 0.00
14.00 0.50 0.00 0.00
16.00 0.61 0.01 0.01
18.00 0.72 0.02 0.01
20.00 0.83 0.05 0.01
22.00 0.92 0.07 0.02
24.00 1.00 0.10 0.02
26.00 1.08 0.13 0.02
28.00 1.17 0.16 0.02
30.00 1.28 0.21 0.03
32.00 1.39 0.26 0.03
34.00 1.50 0.31 0.03
36.00 1.61 0.37 0.04
38.00 1.72 0.44 0.04
40.00 1.83 0.50 0.04
42.00 1.94 0.57 0.04
44.00 2.05 0.64 0.04
46.00 2.17 0.71 0.04
48.00 2.28 0.79 0.05
50.00 2.39 0.86 0.05
52.00 2.50 0.94 0.05
54.00 2.61 1.02 0.05
56.00 2.72 1.10 0.05
58.00 2.83 1.19 0.05
60.00 2.94 1.27 0.05
62.00 3.06 1.36 0.06
64.00 3.19 1.46 0.06
66.00 3.33 1.57 0.07
68.00 3.47 1.69 0.07
70.00 3.60 1.79 0.06
72.00 3.72 1.89 0.06
74.00 3.84 1.99 0.06
76.00 3.97 2.09 0.07
78.00 4.11 2.21 0.07
80.00 4.27 2.35 0.09
82.00 4.45 2.51 0.10
84.00 4.66 2.69 0.11
86.00 4.89 2.88 0.12
88.00 5.11 3.08 0.12
90.00 5.33 3.28 0.12
92.00 5.56 3.49 0.13
94.00 5.82 3.72 0.15
96.00 6.11 3.98 0.16
98.00 6.43 4.28 0.19

100.00 6.82 4.64 0.23
102.00 7.27 5.06 0.26
104.00 7.75 5.51 0.27
106.00 8.21 5.94 0.26
108.00 8.66 6.37 0.26
110.00 9.08 6.77 0.23
112.00 9.45 7.12 0.21
114.00 9.77 7.43 0.18

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

116.00 10.07 7.71 0.17
118.00 10.36 8.00 0.17
120.00 10.66 8.28 0.17
122.00 10.66 8.28 0.00
124.00 10.66 8.28 0.00
126.00 10.66 8.28 0.00
128.00 10.66 8.28 0.00
130.00 10.66 8.28 0.00
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Summary for Subcatchment 9S: ODH Subdivision Bypass

Runoff = 0.12 cfs @ 102.22 hrs,  Volume= 0.380 af,  Depth= 8.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 10.00-130.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 120.00 hrs  Rainfall=10.66"

Area (ac) CN Description
0.550 81 1/3 acre lots, 30% imp, HSG C
0.385 70.00% Pervious Area
0.165 30.00% Impervious Area

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

9.2 380 0.0240 0.69 Lag/CN Method, 

Subcatchment 9S: ODH Subdivision Bypass

Runoff

Hydrograph

Time  (hours)
130125120115110105100959085807570656055504540353025201510

F
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w
  (
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s)

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Huff 0-10sm 4Q 120.00 hrs
Rainfall=10.66"
Runoff Area=0.550 ac
Runoff Volume=0.380 af
Runoff Depth=8.28"
Flow Length=380'
Slope=0.0240 '/'
Tc=9.2 min
CN=81

0.12 cfs
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Hydrograph for Subcatchment 9S: ODH Subdivision Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.00 0.28 0.00 0.00
12.00 0.39 0.00 0.00
14.00 0.50 0.00 0.00
16.00 0.61 0.01 0.00
18.00 0.72 0.02 0.01
20.00 0.83 0.05 0.01
22.00 0.92 0.07 0.01
24.00 1.00 0.10 0.01
26.00 1.08 0.13 0.01
28.00 1.17 0.16 0.01
30.00 1.28 0.21 0.01
32.00 1.39 0.26 0.01
34.00 1.50 0.31 0.02
36.00 1.61 0.37 0.02
38.00 1.72 0.44 0.02
40.00 1.83 0.50 0.02
42.00 1.94 0.57 0.02
44.00 2.05 0.64 0.02
46.00 2.17 0.71 0.02
48.00 2.28 0.79 0.02
50.00 2.39 0.86 0.02
52.00 2.50 0.94 0.02
54.00 2.61 1.02 0.02
56.00 2.72 1.10 0.02
58.00 2.83 1.19 0.02
60.00 2.94 1.27 0.02
62.00 3.06 1.36 0.03
64.00 3.19 1.46 0.03
66.00 3.33 1.57 0.03
68.00 3.47 1.69 0.03
70.00 3.60 1.79 0.03
72.00 3.72 1.89 0.03
74.00 3.84 1.99 0.03
76.00 3.97 2.09 0.03
78.00 4.11 2.21 0.03
80.00 4.27 2.35 0.04
82.00 4.45 2.51 0.05
84.00 4.66 2.69 0.05
86.00 4.89 2.88 0.05
88.00 5.11 3.08 0.05
90.00 5.33 3.28 0.06
92.00 5.56 3.49 0.06
94.00 5.82 3.72 0.07
96.00 6.11 3.98 0.07
98.00 6.43 4.28 0.09

100.00 6.82 4.64 0.11
102.00 7.27 5.06 0.12
104.00 7.75 5.51 0.12
106.00 8.21 5.94 0.12
108.00 8.66 6.37 0.12
110.00 9.08 6.77 0.11
112.00 9.45 7.12 0.09
114.00 9.77 7.43 0.08

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

116.00 10.07 7.71 0.08
118.00 10.36 8.00 0.08
120.00 10.66 8.28 0.08
122.00 10.66 8.28 0.00
124.00 10.66 8.28 0.00
126.00 10.66 8.28 0.00
128.00 10.66 8.28 0.00
130.00 10.66 8.28 0.00
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Summary for Pond 3P: Southeast Chambers

Inflow = 1.96 cfs @ 102.58 hrs,  Volume= 6.603 af
Outflow = 1.11 cfs @ 120.18 hrs,  Volume= 5.372 af,  Atten= 43%,  Lag= 1,055.9 min
Primary = 1.11 cfs @ 120.18 hrs,  Volume= 5.372 af
Secondary = 0.01 cfs @ 124.47 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 10.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 10.00-130.00 hrs, dt= 0.02 hrs
Peak Elev= 674.55' @ 120.18 hrs   Surf.Area= 31,393 sf   Storage= 87,474 cf

Plug-Flow detention time= 597.1 min calculated for 5.372 af (81% of inflow)
Center-of-Mass det. time= 204.3 min ( 5,370.2 - 5,165.9 )

Volume Invert Avail.Storage Storage Description
#1 670.00' 8,508 cf Custom Stage Data (Prismatic) Listed below (Recalc)

36,469 cf Overall - 12,835 cf Embedded = 23,634 cf  x 36.0% Voids
#2 670.75' 12,835 cf Cultec R-902HD @ 727.00' L  Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 727.00'L = 12,835.2 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#3 670.00' 6,320 cf Custom Stage Data (Prismatic) Listed below (Recalc)
22,076 cf Overall - 4,520 cf Embedded = 17,557 cf  x 36.0% Voids

#4 670.75' 4,520 cf Cultec R-902HD @ 256.00' L  Inside #3
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 256.00'L = 4,519.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#5 670.00' 17,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
80,732 cf Overall - 31,708 cf Embedded = 49,023 cf  x 36.0% Voids

#6 670.75' 31,708 cf Cultec R-902HD @ 1,796.00' L  Inside #5
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 1,796.00'L = 31,708.4 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#7 675.25' 14,060 cf Custom Stage Data (Prismatic) Listed below (Recalc)
55,345 cf Overall - 16,291 cf Embedded = 39,054 cf  x 36.0% Voids

#8 675.75' 16,291 cf Cultec R-280HD @ 2,683.00' L  Inside #7
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 2,683.00'L = 16,290.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

#9 670.00' 2,847 cf Custom Stage Data (Prismatic) Listed below (Recalc)
10,008 cf Overall - 2,101 cf Embedded = 7,907 cf  x 36.0% Voids

#10 670.75' 2,101 cf Cultec R-902HD @ 119.00' L  Inside #9
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 119.00'L = 2,100.9 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#11 670.34' 4,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)
17,077 cf Overall - 3,619 cf Embedded = 13,458 cf  x 36.0% Voids

#12 671.09' 3,619 cf Cultec R-902HD @ 205.00' L  Inside #11
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 205.00'L = 3,619.3 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#13 670.41' 3,242 cf Custom Stage Data (Prismatic) Listed below (Recalc)
11,529 cf Overall - 2,525 cf Embedded = 9,005 cf  x 36.0% Voids

#14 671.16' 2,525 cf Cultec R-902HD @ 143.00' L  Inside #13
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 143.00'L = 2,524.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#15 671.37' 5,180 cf Custom Stage Data (Prismatic) Listed below (Recalc)
18,961 cf Overall - 4,573 cf Embedded = 14,388 cf  x 36.0% Voids
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#16 672.12' 4,573 cf Cultec R-902HD @ 259.00' L  Inside #15
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 259.00'L = 4,572.6 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

140,821 cf Total Available Storage

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

670.00 6,238 0 0
675.75 6,447 36,469 36,469

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

670.00 2,338 0 0
678.90 2,623 22,076 22,076

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

670.00 15,163 0 0
675.25 15,592 80,732 80,732

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

675.25 15,163 0 0
678.90 15,163 55,345 55,345

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

670.00 1,062 0 0
678.90 1,187 10,008 10,008

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

670.34 1,940 0 0
678.90 2,050 17,077 17,077

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

670.41 1,310 0 0
678.90 1,406 11,529 11,529

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

671.37 2,362 0 0
678.90 2,674 18,961 18,961

Device Routing     Invert Outlet Devices
#1 Primary 670.00' 4.5" Vert. Orifice/Grate    C= 0.600   
#2 Tertiary 678.60' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
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#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.11 cfs @ 120.18 hrs  HW=674.55'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.11 cfs @ 10.06 fps)

Secondary OutFlow  Max=0.00 cfs @ 124.47 hrs  HW=673.71'  TW=673.71'   (Dynamic Tailwater)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 10.00 hrs  HW=670.00'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Southeast Chambers

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
130125120115110105100959085807570656055504540353025201510
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Peak Elev=674.55'
Storage=87,474 cf

1.96 cfs

1.11 cfs1.11 cfs

0.01 cfs0.00 cfs
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Pond 3P: Southeast Chambers

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
20181614121086420
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670  Orifice/Grate 

 Initial Tailwater 

 Sharp-Crested Rectangular Weir 

 Orifice/Grate 

 Sharp-Crested Rectangular Weir 

Pond 3P: Southeast Chambers

Storage

Stage-Area-Storage

Storage (cubic-feet)
120,000100,00080,00060,00040,00020,0000
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670  Custom Stage Data + Custom Stage Data + Custom Stage Data + Custom Stage Data 

 Cultec R-902HD + Cultec R-902HD + Cultec R-902HD + Cultec R-902HD 

 Custom Stage Data 

 Cultec R-280HD 

 Custom Stage Data 

 Cultec R-902HD 

 Custom Stage Data 

 Cultec R-902HD 
 Custom Stage Data 

 Cultec R-902HD 
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Hydrograph for Pond 3P: Southeast Chambers

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

10.00 0.00 0 670.00 0.00 0.00 0.00 0.00
14.00 0.03 63 670.01 0.00 0.00 0.00 0.00
18.00 0.16 1,316 670.15 0.05 0.05 0.00 0.00
22.00 0.19 2,430 670.27 0.15 0.15 0.00 0.00
26.00 0.22 2,798 670.31 0.19 0.19 0.00 0.00
30.00 0.32 3,651 670.40 0.25 0.25 0.00 0.00
34.00 0.36 4,631 670.50 0.30 0.30 0.00 0.00
38.00 0.38 5,423 670.58 0.33 0.33 0.00 0.00
42.00 0.40 6,101 670.65 0.36 0.36 0.00 0.00
46.00 0.42 6,697 670.70 0.38 0.38 0.00 0.00
50.00 0.44 7,226 670.75 0.40 0.40 0.00 0.00
54.00 0.45 7,767 670.78 0.41 0.41 0.00 0.00
58.00 0.46 8,337 670.81 0.42 0.42 0.00 0.00
62.00 0.50 9,009 670.84 0.43 0.43 0.00 0.00
66.00 0.59 10,556 670.91 0.45 0.45 0.00 0.00
70.00 0.53 12,089 670.99 0.48 0.48 0.00 0.00
74.00 0.53 12,543 671.01 0.48 0.48 0.00 0.00
78.00 0.62 13,757 671.07 0.50 0.50 0.00 0.00
82.00 0.80 16,515 671.19 0.53 0.53 0.00 0.00
86.00 0.92 21,126 671.40 0.59 0.59 0.00 0.00
90.00 0.93 25,640 671.60 0.63 0.63 0.00 0.00
94.00 1.11 30,754 671.83 0.68 0.68 0.00 0.00
98.00 1.42 38,229 672.16 0.75 0.75 0.00 0.00

102.00 1.92 50,849 672.72 0.85 0.85 0.00 0.00
106.00 1.89 65,683 673.40 0.95 0.95 0.00 0.00
110.00 1.68 77,643 673.98 1.04 1.04 0.00 0.00
114.00 1.30 83,817 674.32 1.08 1.08 0.00 0.00
118.00 1.26 86,282 674.47 1.10 1.10 0.00 0.00
122.00 0.00 81,406 674.18 1.06 1.06 0.00 0.00
126.00 0.00 66,857 673.45 0.96 0.96 0.00 0.00
130.00 0.00 53,701 672.85 0.87 0.87 0.00 0.00
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Stage-Discharge for Pond 3P: Southeast Chambers

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.00 0.00 0.00 0.00 0.00
670.20 0.09 0.09 0.00 0.00
670.40 0.25 0.25 0.00 0.00
670.60 0.34 0.34 0.00 0.00
670.80 0.42 0.42 0.00 0.00
671.00 0.48 0.48 0.00 0.00
671.20 0.54 0.54 0.00 0.00
671.40 0.59 0.59 0.00 0.00
671.60 0.63 0.63 0.00 0.00
671.80 0.68 0.68 0.00 0.00
672.00 0.72 0.72 0.00 0.00
672.20 0.75 0.75 0.00 0.00
672.40 0.79 0.79 0.00 0.00
672.60 0.83 0.83 0.00 0.00
672.80 0.86 0.86 0.00 0.00
673.00 0.89 0.89 0.00 0.00
673.20 0.92 0.92 0.00 0.00
673.40 0.95 0.95 0.00 0.00
673.60 0.99 0.98 0.01 0.00
673.80 1.04 1.01 0.03 0.00
674.00 1.08 1.04 0.04 0.00
674.20 1.11 1.07 0.05 0.00
674.40 1.15 1.09 0.05 0.00
674.60 1.18 1.12 0.06 0.00
674.80 1.21 1.14 0.07 0.00
675.00 1.24 1.17 0.07 0.00
675.20 1.27 1.19 0.08 0.00
675.40 1.29 1.21 0.08 0.00
675.60 1.32 1.24 0.08 0.00
675.80 1.35 1.26 0.09 0.00
676.00 1.37 1.28 0.09 0.00
676.20 1.40 1.30 0.10 0.00
676.40 1.43 1.33 0.10 0.00
676.60 1.45 1.35 0.10 0.00
676.80 1.47 1.37 0.11 0.00
677.00 1.50 1.39 0.11 0.00
677.20 1.52 1.41 0.11 0.00
677.40 1.54 1.43 0.12 0.00
677.60 1.57 1.45 0.12 0.00
677.80 1.59 1.47 0.12 0.00
678.00 3.40 1.49 1.91 0.00
678.20 6.77 1.51 5.26 0.00
678.40 11.25 1.52 9.72 0.00
678.60 16.68 1.54 15.13 0.00
678.80 24.77 1.56 21.42 1.79
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Stage-Area-Storage for Pond 3P: Southeast Chambers

Elevation
(feet)

Storage
(cubic-feet)

670.00 0
670.10 893
670.20 1,787
670.30 2,681
670.40 3,618
670.50 4,626
670.60 5,639
670.70 6,653
670.80 8,202
670.90 10,288
671.00 12,379
671.10 14,465
671.20 16,635
671.30 18,830
671.40 21,049
671.50 23,322
671.60 25,582
671.70 27,830
671.80 30,075
671.90 32,317
672.00 34,546
672.10 36,761
672.20 39,047
672.30 41,344
672.40 43,628
672.50 45,906
672.60 48,170
672.70 50,428
672.80 52,674
672.90 54,899
673.00 57,117
673.10 59,314
673.20 61,492
673.30 63,654
673.40 65,789
673.50 67,899
673.60 69,981
673.70 72,030
673.80 74,047
673.90 76,023
674.00 77,955
674.10 79,844
674.20 81,679
674.30 83,453
674.40 85,139
674.50 86,709
674.60 88,153
674.70 89,496
674.80 90,763
674.90 91,997
675.00 93,215
675.10 94,422
675.20 95,621

Elevation
(feet)

Storage
(cubic-feet)

675.30 96,808
675.40 97,984
675.50 99,158
675.60 100,327
675.70 101,491
675.80 102,865
675.90 104,433
676.00 105,977
676.10 107,509
676.20 109,032
676.30 110,542
676.40 112,038
676.50 113,523
676.60 114,993
676.70 116,452
676.80 117,901
676.90 119,339
677.00 120,753
677.10 122,143
677.20 123,511
677.30 124,850
677.40 126,157
677.50 127,426
677.60 128,644
677.70 129,794
677.80 130,846
677.90 131,802
678.00 132,704
678.10 133,604
678.20 134,505
678.30 135,406
678.40 136,307
678.50 137,209
678.60 138,112
678.70 139,014
678.80 139,917
678.90 140,821
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Summary for Pond 8P: North System

Inflow = 1.07 cfs @ 102.52 hrs,  Volume= 3.321 af
Outflow = 1.05 cfs @ 104.35 hrs,  Volume= 3.320 af,  Atten= 2%,  Lag= 110.2 min
Primary = 0.94 cfs @ 104.35 hrs,  Volume= 2.435 af
Secondary = 0.12 cfs @ 104.35 hrs,  Volume= 0.884 af
Tertiary = 0.00 cfs @ 10.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 10.00-130.00 hrs, dt= 0.02 hrs
Peak Elev= 677.48' @ 104.35 hrs   Surf.Area= 2,612 sf   Storage= 1,743 cf

Plug-Flow detention time= 18.1 min calculated for 3.320 af (100% of inflow)
Center-of-Mass det. time= 17.6 min ( 5,335.1 - 5,317.6 )

Volume Invert Avail.Storage Storage Description
#1 670.75' 6,908 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

670.75 14 0 0
672.50 14 25 25
674.50 14 28 53
676.50 14 28 81
677.00 2,084 525 605
678.00 3,174 2,629 3,234
678.90 4,072 3,261 6,495
679.00 4,193 413 6,908

Device Routing     Invert Outlet Devices
#1 Primary 676.50' 6.5" Vert. Orifice/Grate    C= 0.600   
#2 Primary 678.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Tertiary 678.50' 35.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=0.94 cfs @ 104.35 hrs  HW=677.48'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.94 cfs @ 4.07 fps)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.12 cfs @ 104.35 hrs  HW=677.48'  TW=673.13'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 0.12 cfs @ 9.54 fps)
5=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 10.00 hrs  HW=670.75'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 8P: North System

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
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Peak Elev=677.48'
Storage=1,743 cf

1.07 cfs1.05 cfs

0.94 cfs

0.12 cfs
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Pond 8P: North System

Total
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Stage-Discharge

Discharge  (cfs)
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Pond 8P: North System

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
6,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
4,0003,5003,0002,5002,0001,5001,0005000
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Hydrograph for Pond 8P: North System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

10.00 0.00 0 670.75 0.00 0.00 0.00 0.00
14.00 0.01 35 673.22 0.00 0.00 0.00 0.00
18.00 0.06 52 674.48 0.06 0.00 0.06 0.00
22.00 0.07 59 674.97 0.07 0.00 0.07 0.00
26.00 0.08 65 675.42 0.08 0.00 0.08 0.00
30.00 0.13 98 676.58 0.12 0.02 0.10 0.00
34.00 0.15 111 676.62 0.14 0.04 0.10 0.00
38.00 0.16 123 676.64 0.16 0.06 0.10 0.00
42.00 0.17 133 676.65 0.17 0.07 0.10 0.00
46.00 0.18 140 676.66 0.18 0.08 0.10 0.00
50.00 0.19 145 676.67 0.19 0.09 0.10 0.00
54.00 0.20 150 676.68 0.20 0.09 0.10 0.00
58.00 0.20 154 676.68 0.20 0.10 0.10 0.00
62.00 0.23 171 676.70 0.23 0.12 0.10 0.00
66.00 0.28 215 676.75 0.28 0.18 0.11 0.00
70.00 0.25 192 676.73 0.25 0.15 0.11 0.00
74.00 0.25 184 676.72 0.24 0.14 0.10 0.00
78.00 0.30 227 676.76 0.30 0.19 0.11 0.00
82.00 0.40 316 676.83 0.40 0.29 0.11 0.00
86.00 0.47 388 676.88 0.47 0.36 0.11 0.00
90.00 0.48 395 676.88 0.48 0.37 0.11 0.00
94.00 0.58 503 676.95 0.57 0.46 0.11 0.00
98.00 0.77 777 677.08 0.73 0.62 0.11 0.00

102.00 1.05 1,506 677.39 0.99 0.87 0.12 0.00
106.00 1.04 1,708 677.47 1.05 0.93 0.12 0.00
110.00 0.92 1,425 677.36 0.96 0.85 0.11 0.00
114.00 0.70 811 677.10 0.73 0.63 0.10 0.00
118.00 0.68 707 677.05 0.68 0.58 0.09 0.00
122.00 0.00 48 674.19 0.00 0.00 0.00 0.00
126.00 0.00 39 673.50 0.00 0.00 0.00 0.00
130.00 0.00 39 673.50 0.00 0.00 0.00 0.00
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Stage-Discharge for Pond 8P: North System

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.75 0.00 0.00 0.00 0.00
670.95 0.00 0.00 0.00 0.00
671.15 0.00 0.00 0.00 0.00
671.35 0.00 0.00 0.00 0.00
671.55 0.00 0.00 0.00 0.00
671.75 0.00 0.00 0.00 0.00
671.95 0.00 0.00 0.00 0.00
672.15 0.00 0.00 0.00 0.00
672.35 0.00 0.00 0.00 0.00
672.55 0.00 0.00 0.00 0.00
672.75 0.00 0.00 0.00 0.00
672.95 0.00 0.00 0.00 0.00
673.15 0.00 0.00 0.00 0.00
673.35 0.00 0.00 0.00 0.00
673.55 0.00 0.00 0.00 0.00
673.75 0.03 0.00 0.03 0.00
673.95 0.04 0.00 0.04 0.00
674.15 0.05 0.00 0.05 0.00
674.35 0.05 0.00 0.05 0.00
674.55 0.06 0.00 0.06 0.00
674.75 0.06 0.00 0.06 0.00
674.95 0.07 0.00 0.07 0.00
675.15 0.07 0.00 0.07 0.00
675.35 0.08 0.00 0.08 0.00
675.55 0.08 0.00 0.08 0.00
675.75 0.09 0.00 0.09 0.00
675.95 0.09 0.00 0.09 0.00
676.15 0.10 0.00 0.10 0.00
676.35 0.10 0.00 0.10 0.00
676.55 0.11 0.01 0.10 0.00
676.75 0.28 0.18 0.11 0.00
676.95 0.58 0.47 0.11 0.00
677.15 0.80 0.68 0.11 0.00
677.35 0.96 0.84 0.11 0.00
677.55 1.10 0.98 0.12 0.00
677.75 1.22 1.10 0.12 0.00
677.95 2.48 1.20 1.28 0.00
678.15 6.77 2.46 4.31 0.00
678.35 14.10 5.58 8.51 0.00
678.55 24.61 9.86 13.70 1.05
678.75 46.70 15.13 19.77 11.80
678.95 76.77 21.27 26.68 28.82
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Stage-Area-Storage for Pond 8P: North System

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

670.75 14 0
670.85 14 1
670.95 14 3
671.05 14 4
671.15 14 6
671.25 14 7
671.35 14 8
671.45 14 10
671.55 14 11
671.65 14 13
671.75 14 14
671.85 14 15
671.95 14 17
672.05 14 18
672.15 14 20
672.25 14 21
672.35 14 22
672.45 14 24
672.55 14 25
672.65 14 27
672.75 14 28
672.85 14 29
672.95 14 31
673.05 14 32
673.15 14 34
673.25 14 35
673.35 14 36
673.45 14 38
673.55 14 39
673.65 14 41
673.75 14 42
673.85 14 43
673.95 14 45
674.05 14 46
674.15 14 48
674.25 14 49
674.35 14 50
674.45 14 52
674.55 14 53
674.65 14 55
674.75 14 56
674.85 14 57
674.95 14 59
675.05 14 60
675.15 14 62
675.25 14 63
675.35 14 64
675.45 14 66
675.55 14 67
675.65 14 69
675.75 14 70
675.85 14 71
675.95 14 73

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

676.05 14 74
676.15 14 76
676.25 14 77
676.35 14 78
676.45 14 80
676.55 221 86
676.65 635 129
676.75 1,049 213
676.85 1,463 339
676.95 1,877 506
677.05 2,138 711
677.15 2,247 930
677.25 2,357 1,160
677.35 2,466 1,401
677.45 2,575 1,653
677.55 2,683 1,916
677.65 2,792 2,190
677.75 2,902 2,475
677.85 3,011 2,770
677.95 3,120 3,077
678.05 3,224 3,394
678.15 3,324 3,721
678.25 3,423 4,059
678.35 3,523 4,406
678.45 3,623 4,763
678.55 3,723 5,131
678.65 3,823 5,508
678.75 3,922 5,895
678.85 4,022 6,292
678.95 4,133 6,700
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Summary for Subcatchment 1S: North Property

Runoff = 0.48 cfs @ 204.42 hrs,  Volume= 3.058 af,  Depth=10.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 10.00-250.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 240.00 hrs  Rainfall=12.65"

Area (ac) CN Description
3.500 83 1/4 acre lots, 38% imp, HSG C
2.170 62.00% Pervious Area
1.330 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.3 550 0.0120 0.56 Lag/CN Method, 

Subcatchment 1S: North Property

Runoff

Hydrograph

Time  (hours)
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Huff 0-10sm 4Q 240.00 hrs
Rainfall=12.65"
Runoff Area=3.500 ac
Runoff Volume=3.058 af
Runoff Depth=10.49"
Flow Length=550'
Slope=0.0120 '/'
Tc=16.3 min
CN=83

0.48 cfs
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Hydrograph for Subcatchment 1S: North Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.00 0.09 0.00 0.00
14.00 0.18 0.00 0.00
18.00 0.28 0.00 0.00
22.00 0.40 0.00 0.00
26.00 0.53 0.01 0.01
30.00 0.66 0.03 0.02
34.00 0.79 0.06 0.03
38.00 0.92 0.10 0.04
42.00 1.04 0.15 0.04
46.00 1.14 0.19 0.04
50.00 1.23 0.24 0.04
54.00 1.33 0.29 0.05
58.00 1.45 0.35 0.06
62.00 1.58 0.43 0.07
66.00 1.71 0.51 0.07
70.00 1.84 0.59 0.08
74.00 1.98 0.68 0.08
78.00 2.11 0.77 0.08
82.00 2.24 0.86 0.08
86.00 2.37 0.96 0.09
90.00 2.50 1.06 0.09
94.00 2.64 1.16 0.09
98.00 2.77 1.26 0.09

102.00 2.90 1.37 0.09
106.00 3.03 1.47 0.09
110.00 3.16 1.58 0.10
114.00 3.29 1.69 0.10
118.00 3.43 1.80 0.10
122.00 3.56 1.91 0.10
126.00 3.71 2.03 0.11
130.00 3.87 2.17 0.13
134.00 4.04 2.32 0.13
138.00 4.20 2.46 0.12
142.00 4.35 2.59 0.11
146.00 4.48 2.71 0.11
150.00 4.63 2.84 0.12
154.00 4.79 2.98 0.13
158.00 4.97 3.14 0.15
162.00 5.17 3.33 0.17
166.00 5.41 3.54 0.20
170.00 5.67 3.78 0.21
174.00 5.93 4.03 0.22
178.00 6.19 4.27 0.22
182.00 6.46 4.52 0.23
186.00 6.75 4.80 0.25
190.00 7.08 5.10 0.28
194.00 7.43 5.44 0.32
198.00 7.86 5.84 0.38
202.00 8.35 6.32 0.45
206.00 8.91 6.85 0.48
210.00 9.47 7.39 0.47
214.00 10.01 7.91 0.46
218.00 10.53 8.42 0.43

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

222.00 11.00 8.88 0.38
226.00 11.41 9.28 0.33
230.00 11.77 9.63 0.30
234.00 12.12 9.97 0.30
238.00 12.47 10.31 0.30
242.00 12.65 10.49 0.00
246.00 12.65 10.49 0.00
250.00 12.65 10.49 0.00
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Summary for Subcatchment 7S: South Property

Runoff = 1.04 cfs @ 204.56 hrs,  Volume= 6.554 af,  Depth=10.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 10.00-250.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 240.00 hrs  Rainfall=12.65"

Area (ac) CN Description
7.500 83 1/4 acre lots, 38% imp, HSG C
4.650 62.00% Pervious Area
2.850 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 1,020 0.0150 0.71 Lag/CN Method, 

Subcatchment 7S: South Property

Runoff

Hydrograph

Time  (hours)
250240230220210200190180170160150140130120110100908070605040302010
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Huff 0-10sm 4Q 240.00 hrs
Rainfall=12.65"
Runoff Area=7.500 ac
Runoff Volume=6.554 af
Runoff Depth=10.49"
Flow Length=1,020'
Slope=0.0150 '/'
Tc=23.9 min
CN=83

1.04 cfs
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Hydrograph for Subcatchment 7S: South Property

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.00 0.09 0.00 0.00
14.00 0.18 0.00 0.00
18.00 0.28 0.00 0.00
22.00 0.40 0.00 0.00
26.00 0.53 0.01 0.02
30.00 0.66 0.03 0.05
34.00 0.79 0.06 0.07
38.00 0.92 0.10 0.08
42.00 1.04 0.15 0.09
46.00 1.14 0.19 0.08
50.00 1.23 0.24 0.09
54.00 1.33 0.29 0.11
58.00 1.45 0.35 0.13
62.00 1.58 0.43 0.15
66.00 1.71 0.51 0.16
70.00 1.84 0.59 0.16
74.00 1.98 0.68 0.17
78.00 2.11 0.77 0.17
82.00 2.24 0.86 0.18
86.00 2.37 0.96 0.18
90.00 2.50 1.06 0.19
94.00 2.64 1.16 0.19
98.00 2.77 1.26 0.19

102.00 2.90 1.37 0.20
106.00 3.03 1.47 0.20
110.00 3.16 1.58 0.20
114.00 3.29 1.69 0.21
118.00 3.43 1.80 0.21
122.00 3.56 1.91 0.22
126.00 3.71 2.03 0.25
130.00 3.87 2.17 0.27
134.00 4.04 2.32 0.28
138.00 4.20 2.46 0.26
142.00 4.35 2.59 0.23
146.00 4.48 2.71 0.23
150.00 4.63 2.84 0.26
154.00 4.79 2.98 0.28
158.00 4.97 3.14 0.32
162.00 5.17 3.33 0.37
166.00 5.41 3.54 0.43
170.00 5.67 3.78 0.46
174.00 5.93 4.03 0.46
178.00 6.19 4.27 0.46
182.00 6.46 4.52 0.49
186.00 6.75 4.80 0.54
190.00 7.08 5.10 0.60
194.00 7.43 5.44 0.68
198.00 7.86 5.84 0.82
202.00 8.35 6.32 0.96
206.00 8.91 6.85 1.03
210.00 9.47 7.39 1.00
214.00 10.01 7.91 0.98
218.00 10.53 8.42 0.92

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

222.00 11.00 8.88 0.82
226.00 11.41 9.28 0.71
230.00 11.77 9.63 0.65
234.00 12.12 9.97 0.65
238.00 12.47 10.31 0.65
242.00 12.65 10.49 0.00
246.00 12.65 10.49 0.00
250.00 12.65 10.49 0.00
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Summary for Subcatchment 8S: Northwood Drive Bypass

Runoff = 0.16 cfs @ 204.78 hrs,  Volume= 1.021 af,  Depth=10.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 10.00-250.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 240.00 hrs  Rainfall=12.65"

Area (ac) CN Description
1.200 81 1/3 acre lots, 30% imp, HSG C
0.840 70.00% Pervious Area
0.360 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.5 1,070 0.0100 0.55 Lag/CN Method, Lag CN

Subcatchment 8S: Northwood Drive Bypass

Runoff

Hydrograph

Time  (hours)
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Huff 0-10sm 4Q 240.00 hrs
Rainfall=12.65"
Runoff Area=1.200 ac
Runoff Volume=1.021 af
Runoff Depth=10.21"
Flow Length=1,070'
Slope=0.0100 '/'
Tc=32.5 min
CN=81

0.16 cfs
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Hydrograph for Subcatchment 8S: Northwood Drive Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.00 0.09 0.00 0.00
14.00 0.18 0.00 0.00
18.00 0.28 0.00 0.00
22.00 0.40 0.00 0.00
26.00 0.53 0.00 0.00
30.00 0.66 0.01 0.01
34.00 0.79 0.04 0.01
38.00 0.92 0.07 0.01
42.00 1.04 0.11 0.01
46.00 1.14 0.15 0.01
50.00 1.23 0.19 0.01
54.00 1.33 0.23 0.02
58.00 1.45 0.29 0.02
62.00 1.58 0.36 0.02
66.00 1.71 0.43 0.02
70.00 1.84 0.51 0.02
74.00 1.98 0.59 0.02
78.00 2.11 0.67 0.03
82.00 2.24 0.76 0.03
86.00 2.37 0.85 0.03
90.00 2.50 0.94 0.03
94.00 2.64 1.04 0.03
98.00 2.77 1.14 0.03

102.00 2.90 1.24 0.03
106.00 3.03 1.34 0.03
110.00 3.16 1.44 0.03
114.00 3.29 1.54 0.03
118.00 3.43 1.65 0.03
122.00 3.56 1.76 0.03
126.00 3.71 1.88 0.04
130.00 3.87 2.01 0.04
134.00 4.04 2.15 0.04
138.00 4.20 2.29 0.04
142.00 4.35 2.42 0.04
146.00 4.48 2.53 0.04
150.00 4.63 2.66 0.04
154.00 4.79 2.80 0.04
158.00 4.97 2.96 0.05
162.00 5.17 3.14 0.06
166.00 5.41 3.35 0.07
170.00 5.67 3.58 0.07
174.00 5.93 3.82 0.07
178.00 6.19 4.06 0.07
182.00 6.46 4.31 0.08
186.00 6.75 4.58 0.09
190.00 7.08 4.88 0.09
194.00 7.43 5.21 0.11
198.00 7.86 5.61 0.13
202.00 8.35 6.08 0.15
206.00 8.91 6.61 0.16
210.00 9.47 7.14 0.16
214.00 10.01 7.66 0.16
218.00 10.53 8.16 0.15

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

222.00 11.00 8.62 0.13
226.00 11.41 9.01 0.11
230.00 11.77 9.36 0.10
234.00 12.12 9.70 0.10
238.00 12.47 10.04 0.10
242.00 12.65 10.21 0.00
246.00 12.65 10.21 0.00
250.00 12.65 10.21 0.00
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Summary for Subcatchment 9S: ODH Subdivision Bypass

Runoff = 0.08 cfs @ 204.21 hrs,  Volume= 0.468 af,  Depth=10.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 10.00-250.00 hrs, dt= 0.02 hrs
Huff 0-10sm 4Q 240.00 hrs  Rainfall=12.65"

Area (ac) CN Description
0.550 81 1/3 acre lots, 30% imp, HSG C
0.385 70.00% Pervious Area
0.165 30.00% Impervious Area

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

9.2 380 0.0240 0.69 Lag/CN Method, 

Subcatchment 9S: ODH Subdivision Bypass

Runoff

Hydrograph

Time  (hours)
250240230220210200190180170160150140130120110100908070605040302010
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  (
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s)

0.08
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0.05

0.045
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0.035

0.03

0.025
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0.015

0.01

0.005

0

Huff 0-10sm 4Q 240.00 hrs
Rainfall=12.65"
Runoff Area=0.550 ac
Runoff Volume=0.468 af
Runoff Depth=10.21"
Flow Length=380'
Slope=0.0240 '/'
Tc=9.2 min
CN=81

0.08 cfs
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Hydrograph for Subcatchment 9S: ODH Subdivision Bypass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.00 0.09 0.00 0.00
14.00 0.18 0.00 0.00
18.00 0.28 0.00 0.00
22.00 0.40 0.00 0.00
26.00 0.53 0.00 0.00
30.00 0.66 0.01 0.00
34.00 0.79 0.04 0.00
38.00 0.92 0.07 0.01
42.00 1.04 0.11 0.01
46.00 1.14 0.15 0.01
50.00 1.23 0.19 0.01
54.00 1.33 0.23 0.01
58.00 1.45 0.29 0.01
62.00 1.58 0.36 0.01
66.00 1.71 0.43 0.01
70.00 1.84 0.51 0.01
74.00 1.98 0.59 0.01
78.00 2.11 0.67 0.01
82.00 2.24 0.76 0.01
86.00 2.37 0.85 0.01
90.00 2.50 0.94 0.01
94.00 2.64 1.04 0.01
98.00 2.77 1.14 0.01

102.00 2.90 1.24 0.01
106.00 3.03 1.34 0.01
110.00 3.16 1.44 0.01
114.00 3.29 1.54 0.01
118.00 3.43 1.65 0.01
122.00 3.56 1.76 0.02
126.00 3.71 1.88 0.02
130.00 3.87 2.01 0.02
134.00 4.04 2.15 0.02
138.00 4.20 2.29 0.02
142.00 4.35 2.42 0.02
146.00 4.48 2.53 0.02
150.00 4.63 2.66 0.02
154.00 4.79 2.80 0.02
158.00 4.97 2.96 0.02
162.00 5.17 3.14 0.03
166.00 5.41 3.35 0.03
170.00 5.67 3.58 0.03
174.00 5.93 3.82 0.03
178.00 6.19 4.06 0.03
182.00 6.46 4.31 0.04
186.00 6.75 4.58 0.04
190.00 7.08 4.88 0.04
194.00 7.43 5.21 0.05
198.00 7.86 5.61 0.06
202.00 8.35 6.08 0.07
206.00 8.91 6.61 0.07
210.00 9.47 7.14 0.07
214.00 10.01 7.66 0.07
218.00 10.53 8.16 0.07

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

222.00 11.00 8.62 0.06
226.00 11.41 9.01 0.05
230.00 11.77 9.36 0.05
234.00 12.12 9.70 0.05
238.00 12.47 10.04 0.05
242.00 12.65 10.21 0.00
246.00 12.65 10.21 0.00
250.00 12.65 10.21 0.00
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Summary for Pond 3P: Southeast Chambers

Inflow = 1.22 cfs @ 204.56 hrs,  Volume= 8.721 af
Outflow = 0.89 cfs @ 225.23 hrs,  Volume= 8.092 af,  Atten= 27%,  Lag= 1,240.6 min
Primary = 0.89 cfs @ 225.23 hrs,  Volume= 8.092 af
Secondary = 0.00 cfs @ 10.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 10.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 10.00-250.00 hrs, dt= 0.02 hrs
Peak Elev= 673.01' @ 225.23 hrs   Surf.Area= 31,038 sf   Storage= 57,307 cf

Plug-Flow detention time= 552.9 min calculated for 8.092 af (93% of inflow)
Center-of-Mass det. time= 239.6 min ( 10,352.0 - 10,112.4 )

Volume Invert Avail.Storage Storage Description
#1 670.00' 8,508 cf Custom Stage Data (Prismatic) Listed below (Recalc)

36,469 cf Overall - 12,835 cf Embedded = 23,634 cf  x 36.0% Voids
#2 670.75' 12,835 cf Cultec R-902HD @ 727.00' L  Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 727.00'L = 12,835.2 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#3 670.00' 6,320 cf Custom Stage Data (Prismatic) Listed below (Recalc)
22,076 cf Overall - 4,520 cf Embedded = 17,557 cf  x 36.0% Voids

#4 670.75' 4,520 cf Cultec R-902HD @ 256.00' L  Inside #3
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 256.00'L = 4,519.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#5 670.00' 17,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
80,732 cf Overall - 31,708 cf Embedded = 49,023 cf  x 36.0% Voids

#6 670.75' 31,708 cf Cultec R-902HD @ 1,796.00' L  Inside #5
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 1,796.00'L = 31,708.4 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#7 675.25' 14,060 cf Custom Stage Data (Prismatic) Listed below (Recalc)
55,345 cf Overall - 16,291 cf Embedded = 39,054 cf  x 36.0% Voids

#8 675.75' 16,291 cf Cultec R-280HD @ 2,683.00' L  Inside #7
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 2,683.00'L = 16,290.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

#9 670.00' 2,847 cf Custom Stage Data (Prismatic) Listed below (Recalc)
10,008 cf Overall - 2,101 cf Embedded = 7,907 cf  x 36.0% Voids

#10 670.75' 2,101 cf Cultec R-902HD @ 119.00' L  Inside #9
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 119.00'L = 2,100.9 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#11 670.34' 4,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)
17,077 cf Overall - 3,619 cf Embedded = 13,458 cf  x 36.0% Voids

#12 671.09' 3,619 cf Cultec R-902HD @ 205.00' L  Inside #11
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 205.00'L = 3,619.3 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#13 670.41' 3,242 cf Custom Stage Data (Prismatic) Listed below (Recalc)
11,529 cf Overall - 2,525 cf Embedded = 9,005 cf  x 36.0% Voids

#14 671.16' 2,525 cf Cultec R-902HD @ 143.00' L  Inside #13
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 143.00'L = 2,524.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

#15 671.37' 5,180 cf Custom Stage Data (Prismatic) Listed below (Recalc)
18,961 cf Overall - 4,573 cf Embedded = 14,388 cf  x 36.0% Voids
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#16 672.12' 4,573 cf Cultec R-902HD @ 259.00' L  Inside #15
Effective Size= 69.8"W x 48.0"H => 17.65 sf x 259.00'L = 4,572.6 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

140,821 cf Total Available Storage

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

670.00 6,238 0 0
675.75 6,447 36,469 36,469

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

670.00 2,338 0 0
678.90 2,623 22,076 22,076

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

670.00 15,163 0 0
675.25 15,592 80,732 80,732

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

675.25 15,163 0 0
678.90 15,163 55,345 55,345

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

670.00 1,062 0 0
678.90 1,187 10,008 10,008

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

670.34 1,940 0 0
678.90 2,050 17,077 17,077

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

670.41 1,310 0 0
678.90 1,406 11,529 11,529

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

671.37 2,362 0 0
678.90 2,674 18,961 18,961

Device Routing     Invert Outlet Devices
#1 Primary 670.00' 4.5" Vert. Orifice/Grate    C= 0.600   
#2 Tertiary 678.60' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
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#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.89 cfs @ 225.23 hrs  HW=673.01'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.89 cfs @ 8.09 fps)

Secondary OutFlow  Max=0.00 cfs @ 10.00 hrs  HW=670.00'  TW=670.75'   (Dynamic Tailwater)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 10.00 hrs  HW=670.00'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: Southeast Chambers

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
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Peak Elev=673.01'
Storage=57,307 cf
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Pond 3P: Southeast Chambers

Total
Primary
Secondary
Tertiary

Stage-Discharge

Discharge  (cfs)
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 Initial Tailwater 
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 Orifice/Grate 
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Pond 3P: Southeast Chambers

Storage

Stage-Area-Storage

Storage (cubic-feet)
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Hydrograph for Pond 3P: Southeast Chambers

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

10.00 0.00 0 670.00 0.00 0.00 0.00 0.00
20.00 0.00 0 670.00 0.00 0.00 0.00 0.00
30.00 0.08 883 670.10 0.02 0.02 0.00 0.00
40.00 0.14 2,194 670.25 0.13 0.13 0.00 0.00
50.00 0.14 2,279 670.26 0.14 0.14 0.00 0.00
60.00 0.24 3,031 670.34 0.21 0.21 0.00 0.00
70.00 0.27 3,811 670.42 0.26 0.26 0.00 0.00
80.00 0.29 4,286 670.47 0.28 0.28 0.00 0.00
90.00 0.30 4,595 670.50 0.30 0.30 0.00 0.00

100.00 0.31 4,835 670.52 0.31 0.31 0.00 0.00
110.00 0.32 5,030 670.54 0.32 0.32 0.00 0.00
120.00 0.33 5,192 670.56 0.32 0.32 0.00 0.00
130.00 0.40 6,035 670.64 0.36 0.36 0.00 0.00
140.00 0.37 6,639 670.70 0.38 0.38 0.00 0.00
150.00 0.38 6,219 670.66 0.36 0.36 0.00 0.00
160.00 0.48 7,542 670.77 0.41 0.41 0.00 0.00
170.00 0.60 11,565 670.96 0.47 0.47 0.00 0.00
180.00 0.60 15,347 671.14 0.52 0.52 0.00 0.00
190.00 0.75 19,980 671.35 0.57 0.57 0.00 0.00
200.00 1.06 29,589 671.78 0.67 0.67 0.00 0.00
210.00 1.19 45,298 672.47 0.80 0.80 0.00 0.00
220.00 1.04 55,827 672.94 0.88 0.88 0.00 0.00
230.00 0.80 56,310 672.96 0.89 0.89 0.00 0.00
240.00 0.80 53,712 672.85 0.87 0.87 0.00 0.00
250.00 0.00 27,456 671.68 0.65 0.65 0.00 0.00



Huff 0-10sm 4Q 240.00 hrs  Rainfall=12.65"D_ByPass_Detention  11.00 Ac_Cultec_5-7-20_
  Printed  5/13/2020Prepared by {enter your company name here}

Page 14HydroCAD® 10.00-25  s/n 00783  © 2019 HydroCAD Software Solutions LLC

Stage-Discharge for Pond 3P: Southeast Chambers

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.00 0.00 0.00 0.00 0.00
670.20 0.09 0.09 0.00 0.00
670.40 0.25 0.25 0.00 0.00
670.60 0.34 0.34 0.00 0.00
670.80 0.42 0.42 0.00 0.00
671.00 0.48 0.48 0.00 0.00
671.20 0.54 0.54 0.00 0.00
671.40 0.59 0.59 0.00 0.00
671.60 0.63 0.63 0.00 0.00
671.80 0.68 0.68 0.00 0.00
672.00 0.72 0.72 0.00 0.00
672.20 0.75 0.75 0.00 0.00
672.40 0.79 0.79 0.00 0.00
672.60 0.83 0.83 0.00 0.00
672.80 0.86 0.86 0.00 0.00
673.00 0.89 0.89 0.00 0.00
673.20 0.92 0.92 0.00 0.00
673.40 0.95 0.95 0.00 0.00
673.60 0.99 0.98 0.01 0.00
673.80 1.04 1.01 0.03 0.00
674.00 1.08 1.04 0.04 0.00
674.20 1.11 1.07 0.05 0.00
674.40 1.15 1.09 0.05 0.00
674.60 1.18 1.12 0.06 0.00
674.80 1.21 1.14 0.07 0.00
675.00 1.24 1.17 0.07 0.00
675.20 1.27 1.19 0.08 0.00
675.40 1.29 1.21 0.08 0.00
675.60 1.32 1.24 0.08 0.00
675.80 1.35 1.26 0.09 0.00
676.00 1.37 1.28 0.09 0.00
676.20 1.40 1.30 0.10 0.00
676.40 1.43 1.33 0.10 0.00
676.60 1.45 1.35 0.10 0.00
676.80 1.47 1.37 0.11 0.00
677.00 1.50 1.39 0.11 0.00
677.20 1.52 1.41 0.11 0.00
677.40 1.54 1.43 0.12 0.00
677.60 1.57 1.45 0.12 0.00
677.80 1.59 1.47 0.12 0.00
678.00 3.40 1.49 1.91 0.00
678.20 6.77 1.51 5.26 0.00
678.40 11.25 1.52 9.72 0.00
678.60 16.68 1.54 15.13 0.00
678.80 24.77 1.56 21.42 1.79
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Stage-Area-Storage for Pond 3P: Southeast Chambers

Elevation
(feet)

Storage
(cubic-feet)

670.00 0
670.10 893
670.20 1,787
670.30 2,681
670.40 3,618
670.50 4,626
670.60 5,639
670.70 6,653
670.80 8,202
670.90 10,288
671.00 12,379
671.10 14,465
671.20 16,635
671.30 18,830
671.40 21,049
671.50 23,322
671.60 25,582
671.70 27,830
671.80 30,075
671.90 32,317
672.00 34,546
672.10 36,761
672.20 39,047
672.30 41,344
672.40 43,628
672.50 45,906
672.60 48,170
672.70 50,428
672.80 52,674
672.90 54,899
673.00 57,117
673.10 59,314
673.20 61,492
673.30 63,654
673.40 65,789
673.50 67,899
673.60 69,981
673.70 72,030
673.80 74,047
673.90 76,023
674.00 77,955
674.10 79,844
674.20 81,679
674.30 83,453
674.40 85,139
674.50 86,709
674.60 88,153
674.70 89,496
674.80 90,763
674.90 91,997
675.00 93,215
675.10 94,422
675.20 95,621

Elevation
(feet)

Storage
(cubic-feet)

675.30 96,808
675.40 97,984
675.50 99,158
675.60 100,327
675.70 101,491
675.80 102,865
675.90 104,433
676.00 105,977
676.10 107,509
676.20 109,032
676.30 110,542
676.40 112,038
676.50 113,523
676.60 114,993
676.70 116,452
676.80 117,901
676.90 119,339
677.00 120,753
677.10 122,143
677.20 123,511
677.30 124,850
677.40 126,157
677.50 127,426
677.60 128,644
677.70 129,794
677.80 130,846
677.90 131,802
678.00 132,704
678.10 133,604
678.20 134,505
678.30 135,406
678.40 136,307
678.50 137,209
678.60 138,112
678.70 139,014
678.80 139,917
678.90 140,821
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Summary for Pond 8P: North System

Inflow = 0.65 cfs @ 204.42 hrs,  Volume= 4.080 af
Outflow = 0.64 cfs @ 205.24 hrs,  Volume= 4.079 af,  Atten= 0%,  Lag= 49.1 min
Primary = 0.54 cfs @ 205.24 hrs,  Volume= 2.379 af
Secondary = 0.11 cfs @ 205.24 hrs,  Volume= 1.700 af
Tertiary = 0.00 cfs @ 10.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 10.00-250.00 hrs, dt= 0.02 hrs
Peak Elev= 677.00' @ 205.24 hrs   Surf.Area= 2,084 sf   Storage= 605 cf

Plug-Flow detention time= 13.8 min calculated for 4.079 af (100% of inflow)
Center-of-Mass det. time= 13.0 min ( 10,509.8 - 10,496.8 )

Volume Invert Avail.Storage Storage Description
#1 670.75' 6,908 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

670.75 14 0 0
672.50 14 25 25
674.50 14 28 53
676.50 14 28 81
677.00 2,084 525 605
678.00 3,174 2,629 3,234
678.90 4,072 3,261 6,495
679.00 4,193 413 6,908

Device Routing     Invert Outlet Devices
#1 Primary 676.50' 6.5" Vert. Orifice/Grate    C= 0.600   
#2 Primary 678.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   
#3 Tertiary 678.50' 35.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

#4 Secondary 673.50' 1.5" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 677.80' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=0.54 cfs @ 205.24 hrs  HW=677.00'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.54 cfs @ 2.41 fps)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.11 cfs @ 205.24 hrs  HW=677.00'  TW=672.15'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 0.11 cfs @ 8.93 fps)
5=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 10.00 hrs  HW=670.75'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 8P: North System
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Hydrograph

Time  (hours)
250240230220210200190180170160150140130120110100908070605040302010

F
lo

w
  (

cf
s)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Peak Elev=677.00'
Storage=605 cf

0.65 cfs0.64 cfs

0.54 cfs

0.11 cfs

0.00 cfs

Pond 8P: North System
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Pond 8P: North System
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Hydrograph for Pond 8P: North System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

10.00 0.00 0 670.75 0.00 0.00 0.00 0.00
20.00 0.00 0 670.75 0.00 0.00 0.00 0.00
30.00 0.03 43 673.79 0.03 0.00 0.03 0.00
40.00 0.05 50 674.32 0.05 0.00 0.05 0.00
50.00 0.05 50 674.35 0.05 0.00 0.05 0.00
60.00 0.09 69 675.69 0.09 0.00 0.09 0.00
70.00 0.10 79 676.40 0.10 0.00 0.10 0.00
80.00 0.11 88 676.55 0.11 0.01 0.10 0.00
90.00 0.12 94 676.56 0.12 0.01 0.10 0.00

100.00 0.12 97 676.58 0.12 0.02 0.10 0.00
110.00 0.13 100 676.59 0.13 0.02 0.10 0.00
120.00 0.13 102 676.59 0.13 0.03 0.10 0.00
130.00 0.17 130 676.65 0.17 0.06 0.10 0.00
140.00 0.15 118 676.63 0.15 0.05 0.10 0.00
150.00 0.16 123 676.63 0.16 0.06 0.10 0.00
160.00 0.22 161 676.69 0.21 0.11 0.10 0.00
170.00 0.29 219 676.75 0.29 0.18 0.11 0.00
180.00 0.29 222 676.76 0.29 0.18 0.11 0.00
190.00 0.37 292 676.81 0.37 0.26 0.11 0.00
200.00 0.56 473 676.93 0.55 0.44 0.11 0.00
210.00 0.63 582 676.99 0.63 0.52 0.11 0.00
220.00 0.54 474 676.93 0.55 0.44 0.11 0.00
230.00 0.41 324 676.84 0.41 0.30 0.11 0.00
240.00 0.41 325 676.84 0.41 0.30 0.11 0.00
250.00 0.00 39 673.50 0.00 0.00 0.00 0.00
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Stage-Discharge for Pond 8P: North System

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

Tertiary
(cfs)

670.75 0.00 0.00 0.00 0.00
670.95 0.00 0.00 0.00 0.00
671.15 0.00 0.00 0.00 0.00
671.35 0.00 0.00 0.00 0.00
671.55 0.00 0.00 0.00 0.00
671.75 0.00 0.00 0.00 0.00
671.95 0.00 0.00 0.00 0.00
672.15 0.00 0.00 0.00 0.00
672.35 0.00 0.00 0.00 0.00
672.55 0.00 0.00 0.00 0.00
672.75 0.00 0.00 0.00 0.00
672.95 0.00 0.00 0.00 0.00
673.15 0.00 0.00 0.00 0.00
673.35 0.00 0.00 0.00 0.00
673.55 0.00 0.00 0.00 0.00
673.75 0.03 0.00 0.03 0.00
673.95 0.04 0.00 0.04 0.00
674.15 0.05 0.00 0.05 0.00
674.35 0.05 0.00 0.05 0.00
674.55 0.06 0.00 0.06 0.00
674.75 0.06 0.00 0.06 0.00
674.95 0.07 0.00 0.07 0.00
675.15 0.07 0.00 0.07 0.00
675.35 0.08 0.00 0.08 0.00
675.55 0.08 0.00 0.08 0.00
675.75 0.09 0.00 0.09 0.00
675.95 0.09 0.00 0.09 0.00
676.15 0.10 0.00 0.10 0.00
676.35 0.10 0.00 0.10 0.00
676.55 0.11 0.01 0.10 0.00
676.75 0.28 0.18 0.11 0.00
676.95 0.58 0.47 0.11 0.00
677.15 0.80 0.68 0.11 0.00
677.35 0.96 0.84 0.11 0.00
677.55 1.10 0.98 0.12 0.00
677.75 1.22 1.10 0.12 0.00
677.95 2.48 1.20 1.28 0.00
678.15 6.77 2.46 4.31 0.00
678.35 14.10 5.58 8.51 0.00
678.55 24.61 9.86 13.70 1.05
678.75 46.70 15.13 19.77 11.80
678.95 76.77 21.27 26.68 28.82
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Stage-Area-Storage for Pond 8P: North System

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

670.75 14 0
670.85 14 1
670.95 14 3
671.05 14 4
671.15 14 6
671.25 14 7
671.35 14 8
671.45 14 10
671.55 14 11
671.65 14 13
671.75 14 14
671.85 14 15
671.95 14 17
672.05 14 18
672.15 14 20
672.25 14 21
672.35 14 22
672.45 14 24
672.55 14 25
672.65 14 27
672.75 14 28
672.85 14 29
672.95 14 31
673.05 14 32
673.15 14 34
673.25 14 35
673.35 14 36
673.45 14 38
673.55 14 39
673.65 14 41
673.75 14 42
673.85 14 43
673.95 14 45
674.05 14 46
674.15 14 48
674.25 14 49
674.35 14 50
674.45 14 52
674.55 14 53
674.65 14 55
674.75 14 56
674.85 14 57
674.95 14 59
675.05 14 60
675.15 14 62
675.25 14 63
675.35 14 64
675.45 14 66
675.55 14 67
675.65 14 69
675.75 14 70
675.85 14 71
675.95 14 73

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

676.05 14 74
676.15 14 76
676.25 14 77
676.35 14 78
676.45 14 80
676.55 221 86
676.65 635 129
676.75 1,049 213
676.85 1,463 339
676.95 1,877 506
677.05 2,138 711
677.15 2,247 930
677.25 2,357 1,160
677.35 2,466 1,401
677.45 2,575 1,653
677.55 2,683 1,916
677.65 2,792 2,190
677.75 2,902 2,475
677.85 3,011 2,770
677.95 3,120 3,077
678.05 3,224 3,394
678.15 3,324 3,721
678.25 3,423 4,059
678.35 3,523 4,406
678.45 3,623 4,763
678.55 3,723 5,131
678.65 3,823 5,508
678.75 3,922 5,895
678.85 4,022 6,292
678.95 4,133 6,700
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Introduction 
 
This guide is prepared to assist the property owner in the inspection and maintenance of the 
stormwater management system for The Forest Edge Subdivision.  Proper maintenance is 
essential for the long term performance of the system as well as the esthetics of the property.  
The owner, and the onsite or out-sourced maintenance staff should be made aware of the 
maintenance responsibility that is connected with the storm water detention system and water 
quality component that exists on this property.  Specific care for the subject system must be 
incorporated into an ongoing maintenance plan, to see that the storm water impoundment system 
operates problem free and the water quality component operates at peak efficiency.  This system 
should not be neglected and degrade to a level that it becomes a hazard for the property owner, 
the adjacent landowners or the Village of Glencoe’s public infrastructure system.  The following 
guidelines must be followed as set forth by the Metropolitan Water Reclamation District of 
Greater Chicago. 
 
Homeowner’s Association Responsibility  
 
The Homeowner's Association (HOA) should retain on file, a list of names and contact 
information of all responsible parties, including contact information of the property maintenance 
company and/or contract services, that will be responsible for the maintenance of common 
grounds, and areas within the Storm Water Management Easement, which includes the storm 
water detention and sedimentation control system (Chamber/Rock Void Detention System) and 
common area landscaping.  Contact information will be attached to this report and kept by the 
HOA, for the maintenance staff to review. 
 
Inspection and Maintenance Schedule 
 
An inspection and maintenance schedule should be created as part of the ongoing maintenance of 
the storm water management system.  The schedule shall provide for routine examination of the 
detention system, surrounding landscaping that accompanies the system and any of its 
constructed components.  A log book should be prepared and kept by the HOA,  The logbook 
will contain inspection dates, facility components inspected along with any maintenance 
performed and repairs that were made.  All inspections, whether routine or emergency, shall be 
recorded in the logbook. The HOA should familiarize themselves with the logbook and report, so 
that these individuals are aware of proper inspection and O&M procedures. 
 
 
 
 
 
 
 
 
 
 



Minimum Requirements 
 
Along with specific maintenance procedures for the onsite storm water detention system, the 
following minimum requirements shall be incorporated into the inspection and maintenance of 
the on-site system: 
 
• O&M plan procedures and practices must be reviewed and assessed annually 
• Access routes, sidewalks, pavements, shall be inspected annually and maintained as 

needed 
• Drainage structures and flow restrictors (3 restrictor catch basins, one found to the 

northeast, in the back of Lot 23, another between lots 22 and 23 and to the southeast, 
between the back yards of lots 17 and 18) must be inspected and cleaned in the early 
spring, mid summer and late fall, after leaves have fallen and the northeast detention 
basin is cleaned of all debris from a scheduled fall cleanup.  Additional inspections shall 
be provided, as needed. 

• The detention system is comprised of an above ground basin in the northeast corner of 
the subdivision and a below ground, combination plastic arch pipe and stone chamber 
system that spans from the northeast corner to the southeast corner of the subdivision.  
The system shall be inspected during the same schedule as the flow restrictor and after 
significant rainfall events exceeding 1.5 inches. 

• A logbook shall be kept complete and updated.  Logbooks should be produced upon 
request of a service provider or contractor, to properly assess any problems with the 
detention system or other site amenities.  The HOA shall provide copies of the logbook to 
the Village, on an annual basis.    

• Vegetation shall be maintained on a regular basis. 
• Pest control measures shall be implemented to address insects and rodents. 
• Signage and fencing, if necessary, shall be installed and maintained to protect property 

and the public.    
 
The following are O&M guidelines for the site-specific facilities found on this property: 
 
Natural Landscaping and Trees 
 
Regular tree maintenance is required such as pruning and trimming in late fall or winter to 
remove dead wood and access growth to maintain a healthy canopy.  Maintenance such as lawn 
mowing and trimming will be necessary to maintain esthetics of the site. 
 
General Planted Bioswale Maintenance and Care: 
 
1. Watering: Within the first three weeks after planting, water the bioswale once per week. 

It is not necessary to water during a given week if one inch of rain accumulates.  
 
2. Water the bioswale during periods of drought in mid-summer, if needed.  
 
3. Weeding: Using a field guide, identify and separate weeds from bioswale plants. Remove 

identified weeds. To avoid confusion, bioswale plants may be marked with small planting 
stakes, until they are established. 



4. Mulch: Until bioswale plants are established, mulching the edge / slope of the bioswale 
interior will discourage weed growth and soil erosion.  
 

5. Sedimentation: It is always best to protect the bioswale from the possibility of silt 
entering the area.  It is important to be diligent, as conditions change. If bioswales have 
sediment build up, an easy remedy is to dig small pits in the swale and remove the soil.  

 
 Over time, the pits will naturally fill in and bioswale plants will grow over the area. Small 

pits are less invasive than to skim off silt in larger areas.  Creating small pits will reduce 
disturbance to the plant community. In severe cases, it may be necessary to re-dig the 
entire swale/basin area.  

 
6. Maintenance of bioswales includes replacement of dead or dying plant material.  Identify 

dead or weak plantings which will not recover.  Remove the plantings, including root 
structures.  Clear the area and provide additional soil media, if necessary.   

  
 Using the enclosed list of recommended plantings, replant the subject area, following 

proper spacing guidelines for each of the replanted species.  Water as necessary, 
following guidelines mentioned in this plan for new planted material.  

 

 

  BIOSWALE  PLANT  LIST  OF  RECOMMENDED  SPECIES

  Botanical Name Common Name

  Agropyron elongatum  Tall Wheatgrass

  Alisma subcordatum  American Water Plantain

  Symphyotrichum lanceolatum  Aster lanceolatus

  Bidens cernua  Nodding Beggarticks

  Bouteloua hirsuta   Hairy Grama

  Carex stipata  Awlfruit Sedge

  Carex vulpinoidea  Fox Sedge

  Eleocharis obtusa  Blunt Spikerush

  Elymus canadensis  Canada Wild Rye

  Pascopyrum smithii  Western Wheatgrass

  Helianthus gosseserratus  Sawtooth Sunflower

  Panicum virgatum  Switchgrass

  Schizachyrium scoparium  Little Bluestem

  Bolboschoenus fluviatilis  River Bulrush

  Schoenoplectus tabernaemontani  Softstem Bulrush

  Spartina pectinata  Prairie Cordgrass

  Juncus effusus  Common Rush

  Verbena hastata  American Blue Vervain

  Eleocharis erythopoda  Bald Spikerush

  Solidago sempervirens  Seaside Goldenrod

 
  
 



 
Ongoing Maintenance Schedule: 
 
As Needed -Mowing and trimming of vegetation 
 
Monthly - Inspect all vegetation expected to trap silt, debris and sediment that can impede 

the storm sewer and detention system. 
 
 
Twice-a-year - Inspect swales and slopes for erosion, scour and unwanted growth.  Erosion 

repair and removal of unwanted growth should be executed with minimal 
disruption to the planting soil bed and remaining vegetation (See Bioswale 
Maintenance). 

 
Once-a-year - Inspect inlets and catch basins for trapped sediment and flow capabilities.   

Remove sediment during dry periods.  
 
Detention System 
 
Maintenance is imperative, for continuous operation of storm water detention.  This is the most 
important component of a development’s storm water management system. 
 
Schedule: 
 
As Needed - Sediment should be removed from the below ground chamber system as defined 

in the maintenance schedule, provided by the manufacturer and attached to this  
  O & M plan. 

- Inspect basin after every storm greater than 1.5 inches of rainfall. 
 
Quarterly - Inspect inlet and outlet pipes of the control structures (Restrictors) for clogging. 

- Remove trash and debris. 
- Grassed areas of the surface basin require mowing, trimming, weeding,   

     dethatching and fertilizing  
- Trees, shrubs will require maintenance as well. 

 
Once-a-year - Inspection of the chamber system. Potential problems include pavement 

settlement, unusual settlement in yards within the chamber system location, 
access openings (unable to open) and debris removal. 

 
A maintenance guide was provided by the chamber system manufacturer and is attached to this 
plan, for inspection and upkeep of the system.  Qualified services can be retained to manage, 
provide maintenance and cleaning services for the system.  
 
 
 
 



 
Permeable Paver System 
 
Schedule: 
 
As needed - Permeable pavers shall be inspected and cleaned with a low-pressure power        

   washer. 
- Accumulated sediment from surface shall be vacuumed out and disposed of        
  properly 
- Remove litter and debris. 
- Replace broken pavers and provide granular fill between paver joints as needed. 
 
 
 
 

Maintenance of the onsite storm water management system can be minimal and cost effective, if 
a schedule is adhered to by the HOA and contracted service providers.  This preventive type of 
management will provide a long lasting and effectively operating system that will benefit the 
property and surrounding area by providing water quality and potentially minimizing impacts to 
the Village's sewer system.    
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BMP OPERATION & MAINTENANCE LOG

 _______________________________________

BMP Name
(As Shown in O&M Plan)

Brief Description of Implementation, 
Maintenance, and Inspection Activity Performed
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