






















STATEMENT OF JUSTIFICATION FOR REZONING FROM R-1, HD-3 TO OI-1 CZD

Introduction/Background.

Gimghoul Corporation owns a 2.15-acre tract at 742 Gimghoul Road.  
Gimghoul Castle is on the tract.  Constructed in 1926, the Castle is 
listed on the National Register of Historic Places and has been used by 
the Order of Gimghoul, a collegiate society founded in 1889 and 
headquartered at the Castle, for 95 years.  The Order sold approximately 
35 acres of property to finance the construction of the Castle.  Those 
acres became the Gimghoul Neighborhood, one of Chapel Hill’s three 
historic districts.  The Castle is at the end of Gimghoul Road.

The Order has determined it needs to construct accessible bathrooms 
and add features to bring accessibility to the Castle.  After designing 
the improvements and submitting the proposal to the Historic District 
Commission for concept plan review (which was favorable), Gimghoul 
Corporation learned they could not proceed with their proposed 
renovations because the Castle property is zoned R-1 and their 95-year 
club use is considered a non-conforming use under Chapel Hill’s Land Use 
Management Ordinance (“LUMO”).  After consultation with Town of Chapel 
Hill Planning Staff, Gimghoul Corporation determined the appropriate 
means to address this issue is to seek a rezoning to make the use in 
place since 1926 conforming.  Using the conditional zoning tool, the 
uses proposed follow the actual and historic use.  No other uses are 
sought. 

Gimghoul Corporation applied for a Certificate of Appropriateness 
for the modifications sought in the event the conditional rezoning is 
granted.  A Certificate of Appropriateness was granted by the Historic 
District Commission for this modernization project on April 13, 2021.

 

Justification for Rezoning Requests.

Under current zoning, Gimghoul Corporation’s use of the Castle 
property in the way it has been used historically is non-conforming.  
While Gimghoul Corporation could develop the property for residential 
use in the R-1 zone, it cannot modernize its facility without a zoning 
amendment.  Gimghoul Corporation is not sure when the property was zoned 
R-1.  It appears from the zoning map that the property is simply included 
in the general residential zoning for the adjoining Gimghoul 
Neighborhood.  We do not believe it was the intent of the Town of Chapel 
Hill to make Gimghoul Castle a non-conforming use or for it to be zoned 
in a way that does not allow its continued historic use.  

This is a request for a conditional zoning under Section 4.4.1(c) 
of LUMO to OI-1 CZD.  This application is being made by the owner of all 
the property in the area proposed to be rezoned.  The request includes 
a request to limit the uses allowed to the club use, accessory 
residential use (to allow for a caretaker’s apartment inside the Castle) 
and off-street parking.  
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The Town Council’s decision on a rezoning is based on these 
criteria:

a. The conformity of the application with the applicable 
provisions of LUMO and the Town Code,

b. The conformity of the application with the comprehensive 
plan,

c. The compatibility of the proposed application with adjoining 
uses,

d. The impacts of the proposed application on the surrounding 
properties and Town as a whole,

e. The relationship of the application to existing and proposed 
built systems including utility infrastructure, 
transportation facilities, police and fire coverage and other 
public services and facilities, and

f. The relationship of the application to natural systems such 
as hydrology, topography, and other environmental 
constraints.  

Conformity of Application with the Applicable Provisions of the 
Land Use Management Ordinance and Town Code.

 Gimghoul Corporation proposes to continue using the property as 
it has been used since the Castle was built in 1926.  The uses proposed 
are limited to existing club use, an accessory living opportunity (for 
a caretaker) and use of off-street parking.  Because the caretaker’s 
apartment is within the Castle and included in the total square footage 
of the Castle, its dimensions are included in the overall existing 
building dimensions and not as a separate entry on the Project Fact 
Sheet.  Gimghoul Corporation believes the Castle has had a caretaker in 
residence for at least seventy years.

Conformity of the Application with the Comprehensive Plan.

Chapel Hill 2020 Comprehensive Plan notes at page 13, “[t]hroughout 
its history and continuing today, Chapel Hill has retained its small-
town friendliness; its sense of place in historic roots; evidence of 
care for the natural environment; the thoughtful integration of 
commercial areas with the fabric of the Town; and the youthful exuberance 
and interchange of ideas that are fostered by the University.”  

Gimghoul Castle is a deep historic root of the Town of Chapel Hill 
and provides, particularly for the Gimghoul Historic District, a sense 
of place.  The attention by Gimghoul Corporation to the natural 
environment surrounding the Castle and their having deeded land to the 
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University of North Carolina to maintain the natural area around the 
Castle are evidence of care for the natural environment.  The Castle is 
the essence of the outcome of youthful exuberance as it was developed 
by a group of students with foresight that has allowed it to exist for 
almost 100 years.  Allowing the long-term preservation of the Castle 
meets one of the Comprehensive Plan themes of good places, new spaces 
for balancing respect for the old (p. 27).  Conditional zoning to allow 
the Castle to continue as a conforming use promotes the Castle’s 
continued care and assures this historic landmark will be maintained.  

Compatibility of the Proposed Application with Adjoining Uses.

The proposed conditional zone is limited to the three existing uses 
of Gimghoul Castle.  The Castle has been compatible with the Gimghoul 
Neighborhood throughout its history and the proposed conditional 
rezoning simply makes the uses that have been compatible conforming.  
Therefore, this criterion is met.

Impacts of the Proposed Application on the Surrounding Properties 
and the Town as a Whole.

The proposed conditional zoning simply brings Gimghoul Castle’s 
underlying zoning into conformity with its use.  The conditional use 
proposed is limited to the existing historic uses of the Castle.  The 
applicant does not believe the Town intends for the historic use of the 
Castle to end and for it to be replaced with single-family housing.  The 
application’s impact on the surrounding properties and the Town as a 
whole is to maintain the historic Gimghoul Castle and to allow the Order 
to provide accessibility features and otherwise engage in activities 
that will assure the longevity of this historic structure.  The 
renovations proposed by the Order have no impact on surrounding 
properties or on the Town as a whole and have been approved by the 
Historic District Commission as congruous with the Gimghoul Historic 
District.  

The Relationship of the Application to Existing and Proposed Built 
Systems Including Utility Infrastructure, Transportation Facilities, 
Police and Fire Coverage and Other Public Service Facilities.

The relationship of the Gimghoul Castle property to existing and 
proposed built systems is not affected or changed.  The proposed 
renovations to the Castle and will not place additional burdens on the 
existing or proposed built systems including utility infrastructure, 
transportation facilities, police and fire coverage, and other public 
services and facilities.   The proposed renovations will make the Castle 
a safer place for visitors.  Annually, the Order allows the Gimghoul 
Neighborhood to use the Castle property for a neighborhood meeting.  The 
renovations proposed will allow access to restroom facilities to those 
visitors to the outside of the Castle property.  The proposal does not 
affect the relationship of the property to existing and proposed built 
systems.
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Included with the application is an email from Kumar Neppalli 
confirming that the property does not need a TIA exemption because the 
proposal does not generate enough vehicle trips to have impact.  

The Relationship of the Application to Natural Systems Such as 
Hydrology, Topography, and Other Environmental Constraints.

The relationship of the property to natural systems will not be 
affected by the proposed conditional zoning.  The conditional zoning 
simply brings into zoning compliance uses that have been in effect for 
100 years.  The Castle is already in existence and the proposal does not 
change its relationship to natural systems.  Applicant has provided a 
Stormwater Impact Statement as part of its application.  

Based on this analysis and the proposed conditional zoning from R-
1, HD-3 to OI-1 CZD, limited to club use, accessory residential and off-
street parking, meets all criteria for approval described in Section 
4.4.3(f)(2) of LUMO.

Written Narrative Describing the Proposal Including Proposed Land 
Uses and Conditions.  

The applicant proposes this property at 742 Gimghoul Road be 
rezoned from R-1, HD-3 to OI-1 CZD.  It proposes these conditions:

1. That the uses allowed in the OI-1 CZD zone are:

 club use,
 accessory residential use,
 off-street parking.

2. That the dimensional requirements in the OI-1 CZD’s zone will 
be those identified in the Project Fact Sheet.

3. That the parking requirements in this OI-1 CZD zone reflect 
the current parking at Gimghoul Castle plus the addition of 
a 4 bicycle rack under the information provided in the Project 
Fact Sheet and as shown on the attached Gimghoul site plan.

4. That the landscape buffers provided be as identified in the 
Project Fact Sheet.

5. That the floor area ratios, parking ratios, impervious 
surface ratios and other applicable restrictions reflect the 
size of the existing parcel to accommodate a future change if 
needed.

13624\01\Conditional Zoning Application (Revised 01.10.2022)\Attachments\001Statement of 
Justification for Rezoning (01.31.2022 Clean)
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Gimghoul Castle 

Stormwater Impact Statement 

 

Purpose 

The purpose of this report is to assess stormwater impacts associated with proposed 

renovations of an existing historic site and building located in the Town of Chapel Hill. 

This analysis addresses requirements prescribed in the Town’s regulations related to 

stormwater runoff control. Improvements to the site include interior building renovations, 

small building additions, a new terrace, and pedestrian improvements to the site. 

 

Existing Site Conditions and Drainage Characteristics  

The subject property is located at 742 Gimghoul Rd in Chapel Hill, and consists of 

approximately 2.15 acres of lightly developed property. A single structure sits on the 

property, with a gravel-surfaced driveway. The predominant land cover is grass lawn and 

forest with numerous mature trees. No stormwater runoff from offsite areas flows onto 

the property which is located on the crest of a hill. Runoff leaves the property in a 

distributed nature largely across the southern border of the site boundary. The property is 

not located in any floodplain area or Resource Conservation District (RCD). The subject 

property is located in the Jordan Lake drainage basin, and within the Town’s Watershed 

Protection Overlay District.  

 

Impervious Surface Area 

 

The current site contains 24,602 ft2 of existing impervious area comprised of one existing 

building, onsite parking, and several stone walls and walking paths. The project will 

remove 596 ft2 of impervious and add 4,298 ft2 of new impervious for a net increase of 

3,702 ft2.  

24,602 ft2 – 596 ft2 + 4,298 ft2  = 28,304 ft2 Total proposed impervious area. 

 

Sedimentation and Erosion Control 

The relatively small amount of disturbed area for the subject project is less than the 

threshold for plan review and permitting by the Orange County Sedimentation Control 

Office. The applicable disturbed area threshold is 20,000 sf, and the proposed disturbed 

area for this project is 17,750 sf. Despite having no requirement for sedimentation control 

plan review, the project work includes conventional measures for temporary sediment 

and erosion control during construction activities.   

 

Applicability of Local Stormwater Regulations 

Two areas of stormwater-related regulations appear in the Town of Chapel Hill LUMO; 

specifically Section 3.6.4 – Watershed Protection District and Section 5.4 – Stormwater 

Management. Paragraph 3.6.4 (d) (2) provides exemption from the entire 3.6.4 section for 

projects that do not trigger the threshold for Erosion and Sedimentation Control Review. 

Based on the foregoing discussion regarding this topic, the applicant claims exemption 

from LUMO Section 3.6.4 for this project.  



 

3 

 

 

Section 5.4 exemptions do not appear to apply to this project since it is not residential in 

nature. The relevant performance requirements for this site are: 

1. Achieve 85% TSS removal from the runoff generated by the first 1” of 

precipitation on the new impervious added to the site. 

2. Limit the 2-year 24-hour runoff volume leaving the site to the corresponding pre-

development (existing conditions) level. 

3. Limit the peak runoff rate leaving the site resulting from the 1-year, 2-year, and 

25-year, 24-hour rainfall events to the pre-development (existing conditions) 

levels.  

TSS Removal 

An additional 3,702 sf of impervious area is proposed on the site. One inch of 

precipitation on the new impervious would generate 293 cubic feet of runoff required to 

be treated to 85% TSS. A Filterra Bioscape device is proposed to remove 85% TSS from 

5,529 sf (0.13 ac.) of existing and proposed impervious area; an area greater than the 

amount of net new impervious area. One inch of precipitation on the actual area draining 

to the proposed device would generate 574 cubic feet of runoff that will be treated to 85% 

TSS.  

 

The NCDEQ Manual recommends a 4’x6’ Filterra Bioscape unit for drainage areas up to 

0.14 acres based on a Media area / Drainage Area ratio of 0.39%. Due to some concerns 

raised by the Town regarding the pervious area draining to the device, a more 

conservative ratio of 0.33% will be used.  

 

5,529 𝑓𝑡2 𝑑𝑟𝑎𝑖𝑛𝑎𝑔𝑒 𝑎𝑟𝑒𝑎 × 0.33% = 18.2 𝑓𝑡2 𝑚𝑒𝑑𝑖𝑎 𝑎𝑟𝑒𝑎 

 

The proposed 4’x6’ Filterra Bioscape will provide 24 ft2 of media area which exceeds the 

media area required.  

 

2-Year Volume Management  

The estimated volume increases between 2-year pre-development and post-development 

conditions is 906 cubic feet as calculated by the SCS Runoff Curve Number Method 

provided in Exhibit 3. This volume will be entirely treated by the Filterra Bioscape 

device. 

 

The Filterra device was modeled in Autodesk’s Hydrographs model as a stormwater 

control measure “pond” with an overflow spillway and a constant outflow equivalent. A 

50% factor of safety has been applied to the published infiltration rate of the Filterra 

media of 140 inches per hour to account for potential decrease in performance over time. 

An infiltration rate of 70 inches per hour has been used in all calculations.  

 
70 𝑖𝑛𝑐ℎ𝑒𝑠

ℎ𝑜𝑢𝑟
×

1 ℎ𝑜𝑢𝑟

3600 𝑠𝑒𝑐𝑜𝑛𝑑𝑠
×

1 𝑓𝑜𝑜𝑡

12 𝑖𝑛𝑐ℎ𝑒𝑠
× [4′ × 6′𝐹𝑖𝑙𝑡𝑒𝑟𝑟𝑎 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎] = 0.039

𝑓𝑡3

𝑠
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The Filterra device is equipped with an “internal bypass” overflow standpipe riser set at 

9” above the media surface. The Hydrographs model demonstrates that this design will 

allow the entire 1-year, post development storm event (1,420 cubic feet of runoff) to pass 

through the Filterra media without staging up over the internal bypass overflow. The 

model output for this scenario is included in Exhibit 4. 

 

Peak Runoff Rate 

The Filterra device and surrounding depression area in the lawn will provide sufficient 

detention so that the project does not increase the peak runoff rates for all regulated 

return intervals. The peak runoff rate calculations are provided in Exhibit 4 for the 

required 1-year, 2-year and 25-year; 24-hour events. These are summarized below:  
             Q1 (cfs)                               Q2 (cfs)                               Q25 (cfs)                              

       Pre          Post              Pre         Post                       Pre        Post 

Drainage Area:      0.70         0.43                      1.28   1.01                    4.54        4.28  

 

These results demonstrate that the project does not increase the peak runoff rates for all 

regulated return intervals. 

 

Conclusion 

The proposed stormwater management strategy will meet Town of Chapel Hill 

stormwater management requirements.  
 

End 

 

Exhibits 

1. Drainage Area Map for Pre-Development Conditions 

2. Drainage Area Map for Post-Development Conditions 

3. SCS Curve Number for 2-Year Volume Analysis 

4. Porch catch basin calculation 

5. Peak Flow Analysis and Model Report 

  



 

 

 

Exhibit 1 – Drainage Area Map for Pre-Development Conditions 
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Exhibit 2 – Drainage Area Map for Post-Development Conditions 
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Exhibit 3 – SCS Curve Number for 2-Year Volume Analysis 

  



SCS - 2 Year Analysis Project 26011

Catchment Area (ac.) LandCover HSG Curve Number Composite CN

Site 0.86 Grass (Good) B 61 52.5

Site 0.73 Forest (Good) B 55 40.1

Site 0.56 Impervious B 98 55.3

Site 0.00 SCM B 98 0.0

TOTAL Site 2.15 68.7

Catchment Area (ac.) LandCover HSG Curve Number Composite CN

Site 0.75 Grass (Good) B 61 46.0

Site 0.72 Forest (Good) B 55 39.4

Site 0.65 Impervious B 98 63.7

Site 0.03 SCM B 98 3.2

TOTAL Site 2.15 70.7

Post Development 2-yr Runoff Volume

3.60 Rainfall (in) 3.60 Rainfall (in)

68.7 Curve Number 70.7 Curve Number

4.56 S 4.14 S

0.91 Initial Abstraction (Ia) 0.83 Initial Abstraction (Ia)

1.00 Runoff (Q) inches 1.11 Runoff (Q) inches

7,792 Runoff Volume (ft3) 8,697 Runoff Volume (ft3)

906

Runoff Generated by 1" of precipitation on new impervious (simple method)

1.00

Rd (Rainfall Depth) 1.0 inches

Rv (Runoff Volume) 0.95

A (Area) 3,702.00           ft2

DV (Design Volume) 293                    ft3

Drainage Area to SCM

Land Cover Area (ft2) Area (ac.)

Impervious                  5,529 0.13

Forest                        48 0.00

Grass                  5,468 0.13

SCM                  1,434 0.03

TOTAL 12,479              0.29            

Runoff Generated by 1" of precipitation on actual SCM Drainage Area (simple method)

0.56

Rd (Rainfall Depth) 1.0 inches

Rv (Runoff Volume) 0.55

A (Area) 0.29                   ft2

DV (Design Volume) 574                    ft3

Ia (Impervious Fraction)

Ia (Impervious Fraction)

Pre Development Curve Number

Post Development Curve Number

Pre Development 2-yr Runoff Volume

Required 2-year Detention Volume:

12/7/2021



 

 

 

Exhibit 4 – Porch catch basin calculation 

  



Roof Drain Sizing Project 26011

STRUCTURE ZONE LAND COVER AREA (Ac) C-VALUE % OF TOTAL Cincrement

SCM 1 Impervious 0.013 0.96 100.0% 0.960

2 Grass 0.000 0.50 0.0% 0.000

3 Woods 0.000 0.40 0.0% 0.000

Area = 0.013 100.0%

C composite  = 0.96

1yr Q 2yr Q 10yr Q

I (intensity) 4.5 5.76 7.22

Q (Flow) 0.05 0.07 0.09

11/4/2021

ajones
Highlight
0.09



Inlet Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Sep 17 2021

<Name>

Drop Grate Inlet
Location =  Sag
Curb Length (ft) =  -0-
Throat Height (in) =  -0-
Grate Area (sqft) =  0.56
Grate Width (ft) =  0.75
Grate Length (ft) =  0.75

Gutter
Slope, Sw (ft/ft) =  0.020
Slope, Sx (ft/ft) =  0.020
Local Depr (in) =  -0-
Gutter Width (ft) =  1.00
Gutter Slope (%) =  -0-
Gutter n-value =  -0-

Calculations
Compute by: Known Q
Q (cfs) =  0.10

Highlighted
Q Total (cfs) =  0.10
Q Capt (cfs) =  0.10
Q Bypass (cfs) =  -0-
Depth at Inlet (in) =  0.60
Efficiency (%) =  100
Gutter Spread (ft) =  5.97
Gutter Vel (ft/s) =  -0-
Bypass Spread (ft) =  -0-
Bypass Depth (in) =  -0-

ajones
Highlight
  0.10

ajones
Highlight
Depth at Inlet (in) =  0.60



 

 

 

Exhibit 5 – Peak Flow Analysis and Model Report 

 



Drainage Area CN Calcs Project 26011

Catchment Area (ac.) LandCover HSG Curve Number Composite CN

Site 0.57 Grass (Good) B 61 34.8

Site 0.31 Forest (Good) B 55 17.3

Site 0.17 Impervious B 98 16.8

Site 0.00 SCM B 98 0.0

TOTAL Site 1.06 65.2

Catchment Area (ac.) LandCover HSG Curve Number Composite CN

Site 0.13 Grass (Good) B 61 7.7

Site 0.00 Forest (Good) B 55 0.1

Site 0.13 Impervious B 98 12.3

Site 0.03 SCM B 98 3.2

TOTAL Site 0.29 81.4

Catchment Area (ac.) LandCover HSG Curve Number Composite CN

Site 0.37 Grass (Good) B 61 22.6

Site 0.30 Forest (Good) B 55 16.6

Site 0.10 Impervious B 98 9.4

Site 0.00 SCM B 98 0.0

TOTAL Site 0.77 63.3

Pre Development Drainage Area Curve Number

Post Development Drainage Area To SCM Curve Number

Post Development Bypass Drainage Area Curve Number

12/7/2021



Time of Concentration Project 27012

2-year, 24-hour rainfall depth (in.) 3.6

Label Flow Regime Length Land Cover Roughness Start Elev. End Elev. Average Slope Time (min)

SF1 Sheet Flow 141 Grass 0.15 464.0 450.0 0.10 6.41

SF2 Sheet Flow 21 Woods (Light) 0.4 450.0 445.0 0.24 2.16

Pre-Dev 8.56

Catchment Flow Regime Length Land Cover Roughness Start Elev. End Elev. Average Slope Time (min)

SF1 Sheet Flow 75 Gravel 0.011 470.0 469.0 0.01 1.07

SF2 Sheet Flow 90 Grass 0.15 469.0 462.0 0.08 4.93

Post 6.00

Catchment Flow Regime Length Land Cover Roughness Start Elev. End Elev. Average Slope Time (min)

SF1 Sheet Flow 141 Grass 0.15 464.0 450.0 0.10 6.41

SF2 Sheet Flow 21 Woods (Light) 0.4 450.0 445.0 0.24 2.16

Post Bypass 8.56

Time of Concentration Calculations

Pre Development Time of Concentration

Post Development Time of Concentration

12/1/2021
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1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Project: 26011_Hydrographs2021.11.30.gpw Tuesday, 12 / 7 / 2021

Hyd. Origin Description

Legend

1 SCS Runoff Pre-A
2 SCS Runoff Post-A bypass
3 SCS Runoff Site
4 Reservoir FILTERRA
5 Combine Post-A



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ 0.696 1.279 ------- ------- ------- 4.543 ------- 6.663 Pre-A

2 SCS Runoff ------ 0.404 0.795 ------- ------- ------- 3.075 ------- 4.574 Post-A bypass

3 SCS Runoff ------ 0.707 0.977 ------- ------- ------- 2.233 ------- 2.957 Site

4 Reservoir 3 0.057 0.328 ------- ------- ------- 1.247 ------- 1.513 FILTERRA

5 Combine 2, 4 0.443 1.005 ------- ------- ------- 4.283 ------- 6.040 Post-A

Proj. file: 26011_Hydrographs2021.11.30.gpw Tuesday, 12 / 7 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.696 1 721 1,906 ------ ------ ------ Pre-A

2 SCS Runoff 0.404 1 721 1,192 ------ ------ ------ Post-A bypass

3 SCS Runoff 0.707 1 718 1,420 ------ ------ ------ Site

4 Reservoir 0.057 1 752 1,420 3 458.73 593 FILTERRA

5 Combine 0.443 1 721 2,613 2, 4 ------ ------ Post-A

26011_Hydrographs2021.11.30.gpw Return Period: 1 Year Tuesday, 12 / 7 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

ajones
Highlight
1,420

ajones
Highlight
458.73

ajones
Callout
Total Volume passing through Filterra in 1 yr. storm.

ajones
Callout
The maximum ponding elevation gets to 458.73 and the internal bypass overflow device is set at 458.75'.



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 1

Pre-A

Hydrograph type =  SCS Runoff Peak discharge =  0.696 cfs
Storm frequency =  1 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  1,906 cuft
Drainage area =  1.060 ac Curve number =  65.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  8.60 min
Total precip. =  2.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

4
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Time (min)

Pre-A
Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 2

Post-A bypass

Hydrograph type =  SCS Runoff Peak discharge =  0.404 cfs
Storm frequency =  1 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  1,192 cuft
Drainage area =  0.770 ac Curve number =  63.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  8.60 min
Total precip. =  2.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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0.00 0.00
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0.50 0.50

Q (cfs)

Time (min)

Post-A bypass
Hyd. No. 2 -- 1 Year

Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 3

Site

Hydrograph type =  SCS Runoff Peak discharge =  0.707 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  1 min Hyd. volume =  1,420 cuft
Drainage area =  0.290 ac Curve number =  81.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  2.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Site
Hyd. No. 3 -- 1 Year

Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 4

FILTERRA

Hydrograph type =  Reservoir Peak discharge =  0.057 cfs
Storm frequency =  1 yrs Time to peak =  752 min
Time interval =  1 min Hyd. volume =  1,420 cuft
Inflow hyd. No. =  3 - Site Max. Elevation =  458.73 ft
Reservoir name =  FILTERRA Max. Storage =  593 cuft

Storage Indication method used.
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Hyd. No. 4 -- 1 Year

Hyd No. 4 Hyd No. 3 Total storage used = 593 cuft



Pond Report 8

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Pond No. 1 -  FILTERRA

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 458.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 458.00 644 0 0
0.01 458.01 645 6 6
1.00 459.00 1,010 812 819
1.50 459.50 1,215 555 1,374
2.00 460.00 1,430 660 2,035

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  6.00 Inactive Inactive Inactive

Span (in) =  6.00 2.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  96.00 100.00 0.00 0.00

Length (ft) =  70.00 4.00 0.00 0.00

Slope (%) =  0.09 1.00 0.00 n/a

N-Value =  .011 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  2.09 Inactive Inactive Inactive

Crest El. (ft) =  458.75 450.00 0.00 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  1 Broad --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 458.00 0.00 0.00 --- --- 0.00 0.00 --- --- --- --- 0.000
0.00 1 458.00 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.004 0.004
0.00 1 458.00 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.008 0.008
0.00 2 458.00 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.012 0.012
0.00 3 458.00 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.016 0.016
0.01 3 458.01 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.019 0.019
0.01 4 458.01 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.023 0.023
0.01 5 458.01 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.027 0.027
0.01 5 458.01 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.031 0.031
0.01 6 458.01 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.035 0.035
0.01 6 458.01 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.039 0.039
0.11 88 458.11 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.039 0.039
0.21 169 458.21 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.039 0.039
0.31 250 458.31 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.039 0.039
0.41 331 458.41 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.039 0.039
0.51 413 458.51 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.039 0.039
0.60 494 458.60 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.039 0.039
0.70 575 458.70 12.89 oc 0.00 --- --- 0.00 0.00 --- --- --- 0.039 0.039
0.80 656 458.80 12.89 oc 0.00 --- --- 0.08 0.00 --- --- --- 0.039 0.121
0.90 738 458.90 12.89 oc 0.00 --- --- 0.41 0.00 --- --- --- 0.039 0.447
1.00 819 459.00 12.89 oc 0.00 --- --- 0.87 0.00 --- --- --- 0.039 0.909
1.05 874 459.05 12.89 oc 0.00 --- --- 0.80 ic 0.00 --- --- --- 0.039 0.843
1.10 930 459.10 12.89 oc 0.00 --- --- 0.87 ic 0.00 --- --- --- 0.039 0.907
1.15 985 459.15 12.89 oc 0.00 --- --- 0.93 ic 0.00 --- --- --- 0.039 0.967
1.20 1,041 459.20 12.89 oc 0.00 --- --- 0.98 ic 0.00 --- --- --- 0.039 1.024
1.25 1,097 459.25 12.89 oc 0.00 --- --- 1.04 ic 0.00 --- --- --- 0.039 1.077
1.30 1,152 459.30 12.89 oc 0.00 --- --- 1.09 ic 0.00 --- --- --- 0.039 1.127
1.35 1,208 459.35 12.89 oc 0.00 --- --- 1.14 ic 0.00 --- --- --- 0.039 1.176
1.40 1,263 459.40 12.89 oc 0.00 --- --- 1.18 ic 0.00 --- --- --- 0.039 1.222
1.45 1,319 459.45 12.89 oc 0.00 --- --- 1.23 ic 0.00 --- --- --- 0.039 1.267
1.50 1,374 459.50 12.89 oc 0.00 --- --- 1.27 ic 0.00 --- --- --- 0.039 1.310
1.55 1,440 459.55 12.89 oc 0.00 --- --- 1.31 ic 0.00 --- --- --- 0.039 1.352
1.60 1,506 459.60 12.89 oc 0.00 --- --- 1.35 ic 0.00 --- --- --- 0.039 1.392
1.65 1,572 459.65 12.89 oc 0.00 --- --- 1.39 ic 0.00 --- --- --- 0.039 1.431
1.70 1,638 459.70 12.89 oc 0.00 --- --- 1.43 ic 0.00 --- --- --- 0.039 1.470
1.75 1,704 459.75 12.89 oc 0.00 --- --- 1.47 ic 0.00 --- --- --- 0.039 1.507
1.80 1,771 459.80 12.89 oc 0.00 --- --- 1.50 ic 0.00 --- --- --- 0.039 1.543
1.85 1,837 459.85 12.89 oc 0.00 --- --- 1.54 ic 0.00 --- --- --- 0.039 1.578

Continues on next page...

ajones
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ajones
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9

FILTERRA

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

1.90 1,903 459.90 12.89 oc 0.00 --- --- 1.57 ic 0.00 --- --- --- 0.039 1.613
1.95 1,969 459.95 12.89 oc 0.00 --- --- 1.61 ic 0.00 --- --- --- 0.039 1.647
2.00 2,035 460.00 12.89 oc 0.00 --- --- 1.64 ic 0.00 --- --- --- 0.039 1.680

...End



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 5

Post-A

Hydrograph type =  Combine Peak discharge =  0.443 cfs
Storm frequency =  1 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  2,613 cuft
Inflow hyds. =  2, 4 Contrib. drain. area =  0.770 ac
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Hydrograph Summary Report
11

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 1.279 1 720 3,136 ------ ------ ------ Pre-A

2 SCS Runoff 0.795 1 720 2,021 ------ ------ ------ Post-A bypass

3 SCS Runoff 0.977 1 718 1,976 ------ ------ ------ Site

4 Reservoir 0.328 1 724 1,975 3 458.87 708 FILTERRA

5 Combine 1.005 1 723 3,996 2, 4 ------ ------ Post-A

26011_Hydrographs2021.11.30.gpw Return Period: 2 Year Tuesday, 12 / 7 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 1

Pre-A

Hydrograph type =  SCS Runoff Peak discharge =  1.279 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  3,136 cuft
Drainage area =  1.060 ac Curve number =  65.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  8.60 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 2

Post-A bypass

Hydrograph type =  SCS Runoff Peak discharge =  0.795 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  2,021 cuft
Drainage area =  0.770 ac Curve number =  63.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  8.60 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2 -- 2 Year

Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 3

Site

Hydrograph type =  SCS Runoff Peak discharge =  0.977 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  1 min Hyd. volume =  1,976 cuft
Drainage area =  0.290 ac Curve number =  81.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 4

FILTERRA

Hydrograph type =  Reservoir Peak discharge =  0.328 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  1 min Hyd. volume =  1,975 cuft
Inflow hyd. No. =  3 - Site Max. Elevation =  458.87 ft
Reservoir name =  FILTERRA Max. Storage =  708 cuft

Storage Indication method used.
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Hyd. No. 4 -- 2 Year

Hyd No. 4 Hyd No. 3 Total storage used = 708 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 5

Post-A

Hydrograph type =  Combine Peak discharge =  1.005 cfs
Storm frequency =  2 yrs Time to peak =  723 min
Time interval =  1 min Hyd. volume =  3,996 cuft
Inflow hyds. =  2, 4 Contrib. drain. area =  0.770 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 4.543 1 720 10,283 ------ ------ ------ Pre-A

2 SCS Runoff 3.075 1 720 6,974 ------ ------ ------ Post-A bypass

3 SCS Runoff 2.233 1 717 4,670 ------ ------ ------ Site

4 Reservoir 1.247 1 722 4,670 3 459.43 1,295 FILTERRA

5 Combine 4.283 1 720 11,644 2, 4 ------ ------ Post-A

26011_Hydrographs2021.11.30.gpw Return Period: 25 Year Tuesday, 12 / 7 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 1

Pre-A

Hydrograph type =  SCS Runoff Peak discharge =  4.543 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  10,283 cuft
Drainage area =  1.060 ac Curve number =  65.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  8.60 min
Total precip. =  6.41 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 2

Post-A bypass

Hydrograph type =  SCS Runoff Peak discharge =  3.075 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  6,974 cuft
Drainage area =  0.770 ac Curve number =  63.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  8.60 min
Total precip. =  6.41 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 3

Site

Hydrograph type =  SCS Runoff Peak discharge =  2.233 cfs
Storm frequency =  25 yrs Time to peak =  717 min
Time interval =  1 min Hyd. volume =  4,670 cuft
Drainage area =  0.290 ac Curve number =  81.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.41 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 4

FILTERRA

Hydrograph type =  Reservoir Peak discharge =  1.247 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  1 min Hyd. volume =  4,670 cuft
Inflow hyd. No. =  3 - Site Max. Elevation =  459.43 ft
Reservoir name =  FILTERRA Max. Storage =  1,295 cuft

Storage Indication method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 5

Post-A

Hydrograph type =  Combine Peak discharge =  4.283 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  11,644 cuft
Inflow hyds. =  2, 4 Contrib. drain. area =  0.770 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 6.663 1 719 15,071 ------ ------ ------ Pre-A

2 SCS Runoff 4.574 1 719 10,349 ------ ------ ------ Post-A bypass

3 SCS Runoff 2.957 1 717 6,285 ------ ------ ------ Site

4 Reservoir 1.513 1 723 6,285 3 459.76 1,716 FILTERRA

5 Combine 6.040 1 720 16,633 2, 4 ------ ------ Post-A

26011_Hydrographs2021.11.30.gpw Return Period: 100 Year Tuesday, 12 / 7 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 1

Pre-A

Hydrograph type =  SCS Runoff Peak discharge =  6.663 cfs
Storm frequency =  100 yrs Time to peak =  719 min
Time interval =  1 min Hyd. volume =  15,071 cuft
Drainage area =  1.060 ac Curve number =  65.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  8.60 min
Total precip. =  8.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 2

Post-A bypass

Hydrograph type =  SCS Runoff Peak discharge =  4.574 cfs
Storm frequency =  100 yrs Time to peak =  719 min
Time interval =  1 min Hyd. volume =  10,349 cuft
Drainage area =  0.770 ac Curve number =  63.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  8.60 min
Total precip. =  8.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 3

Site

Hydrograph type =  SCS Runoff Peak discharge =  2.957 cfs
Storm frequency =  100 yrs Time to peak =  717 min
Time interval =  1 min Hyd. volume =  6,285 cuft
Drainage area =  0.290 ac Curve number =  81.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 4

FILTERRA

Hydrograph type =  Reservoir Peak discharge =  1.513 cfs
Storm frequency =  100 yrs Time to peak =  723 min
Time interval =  1 min Hyd. volume =  6,285 cuft
Inflow hyd. No. =  3 - Site Max. Elevation =  459.76 ft
Reservoir name =  FILTERRA Max. Storage =  1,716 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 12 / 7 / 2021

Hyd. No. 5

Post-A

Hydrograph type =  Combine Peak discharge =  6.040 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  16,633 cuft
Inflow hyds. =  2, 4 Contrib. drain. area =  0.770 ac
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