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EXISING KARST FEATURES, SINK HOLES, AND CARBONATE ROCK CONSIDERATIONS 
 
Whitestone Associates, Inc. completed a geotechnical investigation and stormwater management area 
evaluation at the property. Portions of those findings is listed in the subsequent paragraphs. And a copy 
of the report is included in the Appendix.    
 
Whitestone conducted a reconnaissance of the site in attempt to identify existing karst features such as 
closed surface depressions, rock outcrops, and open sinkholes.  Whitestone identified 15 undocumented 
closed depressions and two sinkholes during the site reconnaissance.  
 
In addition to the site reconnaissance and subsurface investigation, Whitestone reviewed the 1990 Open 
File Report - Sinkholes and Karst-Related Features of Berks County, Pennsylvania (Open File Report) 
prepared by William E. Kochanov for the Commonwealth of Pennsylvania to further develop an 
understanding of the geologic conditions within the overall site development and evaluate risk potential 
for sinkhole development with the proposed warehouse site.    
  
The Open-File Report (1990) revealed several closed depressions in all directions away from the site.   
Utilizing online mapping software in association with the Pennsylvania Department of Conservation and  
Natural Resources, there were a total of approximately 146 closed surface depressions and one sinkhole  
mapped within one half mile of the site.  These surface features along with features identified by  
Whitestone, and mapped faults are shown on Figure 2 - Karst Figures Map. 
 
According to the Commonwealth of Pennsylvania, Department of Environmental Resources, Bureau of  
Topographic and Geologic Survey Geologic Map of Pennsylvania dated 1980, the site is located within  
the Lowland Section of the Piedmont Physiographic Province of Pennsylvania. Specifically, the subject  
property is underlain at the confluence of three carbonate rock formations that include the Epler  
Formation, the Ontelaunee Formation, and the Rickenbach Formation. 
 
These geologic formations could contain solution cavities and voids that are susceptible to sinkhole  
formation.  Residual soils weathered from the parent bedrock generally consist of fine-grained clay and  
silt with lesser amounts of sand and variable amounts of rock fragments. The subsurface conditions  
encountered during this investigation generally were consistent within these formations. 
 
The results of the subsurface investigation indicated that site soils are predominantly impermeable with 
minor lenses of permeable soil.  The subsurface investigation and document review also indicated that 
the site has an elevated risk of sinkhole development due to the presence of very loose/very soft soil 
conditions above bedrock (i.e., raveling), highly variable rock depths, documentation of sinkhole activity, 
and several faults (as shown on Figure 2).  Because water infiltration into the substrata increases risk of 
sinkhole development, Whitestone recommended that the proposed SWM facilities be lined with an 
impermeable clay soil or geosynthetic membrane. 
 
Based on the recommendations of the geotechnical, no stormwater infiltration is proposed 
to support the development.  
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BMPs Selected for Volume Control 
 
The PCSWM and BMP approach of this development is meant to prevent adverse stormwater impacts and 
provide the necessary treatment of runoff close to the origin of the impact. The primary goal of this 
development’s stormwater management program was to mimic, as best as possible, the pre-development 
site hydrology by using both structural and non-structural BMP’s to prevent or minimize changes in 
stormwater runoff. Construction of the site is sequenced with appropriate temporary stabilization 
methods to minimize the duration of earth disturbance. 
 
Generally, the proposed BMP’s were selected to: 

 Protect areas that provide water quality benefits or areas particularly susceptible to erosion and 
sediment loss. 

 Prevent an increase in rate of stormwater runoff. 
 Minimize any increase in stormwater runoff volume. 

 
Specifically, the following BMP’s were incorporated into the design: 
 
BMP 6.6.3 MRC Dry Extended Detention Basin: A dry extended detention basin is an earthen 
structure constructed either by impoundment of a natural depression or runoff and functions hydraulically 
to attenuate stormwater runoff peaks. Due to site limitations, no infiltration is proposed on-site. which 
limits this BMP’s benefits for volume reduction and water quality. As a solution, these BMP shall be 
designed to Managed Release Concept (MRC) standards. MRC basins provide volume control by storing 
stormwater within the basin and soil layers and very slowly releasing it downstream to minimize impacts. 
The basins shall consist of plug planting with a mix of native woody, herbaceous, and grass species. A 
seed mix shall also be used along the basin bed. Stormwater held within the basin shall be used for 
evapotranspiration by the extensive vegetation. 
 
BMP 6.8.1 Level Spreader: Level Spreaders are measures that reduce the erosive energy of 
concentrated flows by distributing runoff as sheet flow to stabilized vegetative surfaces. The existing site 
conditions (vacant, agricultural land) consists of (3) points of interest of shallow concentrated flow. To 
avoid point-source discharging in these areas, level spreaders are proposed at each POI to evenly 
distribute the post-development flow and replicate the existing conditions on site.  
 
BMP 6.4.8 Vegetated Swale: A vegetated swale is a broad, shallow, trapezoidal, or parabolic channel, 
densely planted with a variety of trees, shrubs, and/or grasses. They can be designed to attenuate and in 
some cases infiltrate runoff volume, however for this project this BMP’s primary function is to redirect 
drainage area away from the site’s conveyance system to better mimic the pre-development condition. 
 
BMPs Considered for Volume Control 
 

 BMP 5.4.1 Protect Sensitive and Special Value Resources: There are no existing 
floodplains, riparian areas, wetlands or woodlands located on-site to protect. There are no 
existing steep slopes to protect. 

 BMP 5.4.2 Protect/Conserve/Enhance Riparian Areas: There are no existing riparian areas 
on-site to protect, conserve or enhance. 

 BMP 5.4.3 Protect/Utilize Natural Flow Pathways in Overall Stormwater Planning and 
Design: The site has been developed to maintain the existing points of interest. The natural flow 
pathways to Peter’s Creek shall be used and protected by reducing volume and flow to each 
location. 

 BMP 5.5.1 Cluster Uses at Each Site; Build on the Smallest Area Possible: Based upon 
the proposed uses on-site and the Township zoning requirements, clustering the uses will not 
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provide a noticeable difference in site disturbance.  Most of the site is comprised of Township 
required parking areas. 

 BMP 5.5.2 Concentrate Uses Area wide through Smart Growth Practices: This BMP is 
described as taking place “on a municipal or multi-municipal or areawide basis”.  The property 
owner only has control over their property, therefore this BMP is not applicable to this site. 

 BMP 5.6.2 Minimize Soil Compaction in Disturbed Areas: Due to the existing conditions of 
the, existing soils have already been compacted, and therefore this BMP is infeasible for the site. 

 BMP 5.6.3 Re-vegetate and re-forest disturbed areas, using native species: This BMP 
has a low/medium volume reduction as indicated in the manual and would not provide this site 
with the necessary volume to meet the reduction requirements. However, a significant amount of 
landscaping is proposed on-site, more than what is required by code. Also, a meadow mix is 
specified in areas of bypass to establish dense vegetative cover and lower curve numbers. 

 BMP 5.7.1 Reduce Street Imperviousness: The site has been designed to minimize the 
amount of impervious areas required for truck circulation. However, this has very little impact on 
the overall volume requirements for the site. 

 BMP 5.7.2 Reduce Parking Imperviousness: Parking on-site has been designed per 
Township zoning requirements.  The number and size of stalls and the width of drive aisles are 
designed to meet the Township Zoning requirements. 

 BMP 5.8.1 Rooftop Disconnection: As specified in the Geotechnical report, the site is in a 
location with carbonate geology and infiltration is not recommended.  For this reason, 
disconnected runoff from roof areas would have minimal advantages. 

 BMP 5.8.2 Disconnection from Storm Sewers: As specified in the Geotechnical report, the 
site is in a location with carbonate geology and infiltration is not recommended.  Utilizing 
infiltration trenches to disconnect driveway or roadways is infeasible due to the lack of 
infiltration. Most of the site shall drain to the (3) MRC raingardens proposed on-site. 

 BMP 5.9.1 Streetsweeping: This BMP provides no volume control component. The other BMPs 
that have been selected for this site meet the Runoff Quality and Peak Rate requirements. 

 BMP 6.4.1 Pervious Pavement with Infiltration Bed: As specified in the Geotechnical 
report, the site is in a location with carbonate geology and infiltration is not recommended.     

 BMP 6.4.2 Infiltration Basin: As specified in the Geotechnical report, the site is in a location 
with carbonate geology and infiltration is not recommended.   

 BMP 6.4.3 Subsurface Infiltration Bed: As specified in the Geotechnical report, the site is in 
a location with carbonate geology and infiltration is not recommended.   

 BMP 6.4.4. Infiltration Trench: As specified in the Geotechnical report, the site is in a location 
with carbonate geology and infiltration is not recommended. 

 BMP 6.4.6 Dry Well/ Seepage Pit: As specified in the Geotechnical report, the site is in a 
location with carbonate geology and infiltration is not recommended. 

 BMP 6.4.7 Constructed Filter: As specified in the Geotechnical report, the site is in a location 
with carbonate geology and infiltration is not recommended.   

 BMP 6.4.9 Vegetated Filter Strip: As specified in the Geotechnical report, the site is in a 
location with carbonate geology and infiltration is not recommended.  Therefore, this BMP 
provides no volume control component.  The other BMPs that have been selected for this site 
meet the Runoff Quality and Peak Rate requirements. Additionally, (3) MRC rain gardens have 
been proposed in all available vegetated areas on-site. 
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 BMP 6.4.10 Infiltration Berm & Retentive Grading: As specified in the Geotechnical report, 
the site is in a location with carbonate geology and infiltration is not recommended.   

 BMP 6.5.1 Vegetated Roof:  Based on the BMP manual the volume credit for vegetated roofs 
were minimal and would not provide this site with the necessary volume to meet the reduction 
requirements. The site has significant area to use surface BMPs.  

 BMP 6.5.2 Runoff Capture and Reuse: The reuse potential for this development is minimal 
because the landscape plantings that are proposed are native species that will not be irrigated.  
In addition, grey water re-use systems are cost prohibitive for all the anticipated uses of this 
development. 

 BMP 6.6.1 Constructed Wetland:  This BMP provides no volume control component.  The 
other BMPs that have been selected for this site meet the Runoff Quality and Peak Rate 
requirements.  For these reasons this BMP was not implemented on this project.   

 BMP 6.6.2 Wet Pond/Retention Basin: This BMP provides no volume control component.  
The other BMPs that have been selected for this site meet the Runoff Quality and Peak Rate 
requirements.  For these reasons this BMP was not implemented on this project. 

 BMP 6.7.1 Riparian Buffer Restoration: There are no streams, lakes, ponds, wetlands or 
existing riparian buffers located on site.  For this reason, this BMP was not implemented on this 
project. 

 BMP 6.7.2 Landscape Restoration: Native planting species have been selected for the on-site 
landscaping. In addition to well planted grass areas, a meadow seed mix is proposed around the 
perimeter of the property for dense vegetation. 

 BMP 6.7.4 Floodplain Restoration: There are no existing floodplains on site.  For this reason, 
this BMP was not implemented on this project. 

 BMP 6.8.2 Special Detention Areas – Parking Lot, Rooftop: This BMP provides no volume 
control or water quality components.  The other BMPs that have been selected for this site meet 
the Peak Rate requirements. 

 
Off-Site Discharge Analysis 
 
The pre-development vs. post-development calculations provided here-in demonstrate that there is a 
reduction of peak flow to each existing discharge point. Geotechnical testing has determined that the site 
is not feasible for infiltration due to karst geology. As such, the net increase in volume to the discharge 
point is detained and discharged utilizing MRC design over an extended period after a storm event has 
ended. By significantly extending the detention time, downstream flooding and erosion are less likely occur. 
Also, detained water shall be evapotranspired by the extensive vegetation in each basin. The DEP PSCM 
spreadsheets attached herein demonstrate that adequate volume and water quality credits shall be 
provided by the three MRC basins. Additionally, the level spreaders proposed at each discharge point shall 
closely replicate the existing flow at each discharge point by converting the point-source discharge from 
each basin to a sheet flow condition. With the implementation of the above, there will not be any risk of 
further erosion or downstream impacts.  
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PCSWM STANDARD WORKSHEET 
 

STANDARD WORKSHEET # 1 
COVER SHEET 

 
 
A. DEVELOPMENT NAME:   Redstone at Baederwood  DATE: 10/28/2019  
 
 
 1.  LOCATION:            Abington Township                                                Montgomery              _ 
 (Municipality) (County) 
 
 2. FACILITY OWNER: Baederwood Residential Partners, L.P.  
 [102.4(A)]  (Name) 
     
   1301 Lancaster Ave.  
    (Address) 
 
   Berwyn, PA                                                           19312  
    (Zip) 
 
  Telephone #: (610) 727-6023   
 
 3.  PERSON(S) RESPONSIBLE FOR CONSTRUCTION AND MAINTENANCE OF STORMWATER 

MANAGEMTN CONTROLS: Note: List all responsible parties if duties are assigned to more than 
one party. 

 
 [102.4(A)] 
   TBD  
    (Name) 
 
     
    (Address) 
 
     
    (Zip) 
 
  Telephone #: ( )    -    
 

4. POST CONSTRUCTION STORMWATER MANAGAMENT PLAN PREPARER 
 
  
   Bohler Engineering PA, LLC  
  [102.4(A)]  (Name) 
 
   1515 Market Street, Suite 920                                                                     
    (Address) 
 
   Philadelphia, PA                                                         19102                       
    (Zip) 
 
  Telephone #: (267) 402 - 3400  
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POST CONSTRUCTION STORMWATER MANAGAMENT PLAN PAGE      2 OF 2  
 

STANDARD WORKSHEET # 2 
RECORD OF TRAINING AND EXPERIENCE 

 
IN EROSION AND SEDIMENTATION CONTROL METHODS AND TECHNIQUE 

 
 
 
NAME OF PLAN PREPARER: Cornelius Brown, P.E.        
 
 
FORMAL EDUCATION: 
 
Name of College or Technical Institute:  University of Maryland        
Curriculum or program: Civil Engineering          
Dates of Attendance: From:  September 1995       to: August 2000   
Degree received: B.S. in Civil Engineering         
 
OTHER TRAINING:  
 
Name of Training:  E&S/NPDES           
Presented by: PADEP/Villanova University         
Date:   2004            
 
EMPLOYMENT HISTORY:  
 
Current Employer:  Bohler Engineering PA LLC       
Telephone: (267) 402-3400 
 
Former Employer: N/A   
Telephone:  
 
RECENT POST CONSTRUCTION STORMWATER MANAGEMENT PLANS PREPARED: 
 
Name of Project  Cheltenham Square Mall   Springfield Mall                     Valley Forge Marketplace  
               
County:  Montgomery   Delaware                             Montgomery  
            
Municipality:  Cheltenham Township   Springfield Township             West Norriton Township  
 
Permit Number:  PAG2004607194   PAG2002308008                   PAG2004605169-1  
(If Applicable)      
 
Approving Agency:     MCCD                               DCCD                                  MCCD 
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DEP PCSM Spreadsheet 
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O

O

O

Discharge to Non-Surface 
Waters EV, MF12.20 12.20

Totals: 50.09

Undetained 
Areas

83.70 83.70
0.00 0.99

DEP PCSM Spreadsheet
Version 1.9, October 2021

Discharge to Non-Surface 
Waters EV, MF003 15.44 15.44 0.00 9.66

General Information

County: Berks

Project Name:

83.70 acres

Project Type: Redevelopment

Total Project Site Area: 83.70 acres

Discharge to Non-Surface 
Waters

Discharge Point 
(DP) No.

Earth 
Disturbance in 

DA (acres)

No. of Post-Construction Discharge Points:

Existing 
Impervious in 

DA (acres)

Proposed 
Impervious in 

DA (acres)

002 51.80 51.80 0.00 39.44

001 4.26

Individual NPDES ApplicationApplication Type:

Municipality: Maidencreek Township

Maidencreek Redevelopment

New Project

Structural 
BMP(s)

Yes

Yes

Yes

Ch. 93 
Class

3

Discharge to Non-Surface 
Waters EV, MF

EV, MF

(In Watershed)

Start DP Numbering at: 001

Receiving Waters
Drainage Area 

(DA) (acres)

Total Earth Disturbance:

Minor / Major Amendment

4.26 0.00 0.00

(In Watershed)

QualityRateInstructions General Volume

General Worksheet 6/27/2023 Page 2
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Volume Management

inches inches

2

3

0 Y 1

0 Y 1

0 Y 1

0 3
120,293Totals:

2.5 72,364 42,051

372,938
120,293

Infiltration 
Credit (CF)

0

INFILTRATION & ET CREDITS (CF):

Cu
mu
lati
ve

Storage 
Volume 

(CF)

43,739 0

VOLUME REQUIREMENT SATISFIED

TOTAL CREDITS (CF): 499,752
NET CHANGE IN VOLUME TO MANAGE (CF): 445,248

2.5003 33,089

68,394B 58 1.448

002

ET Credit 
(CF)DP No.

45,153

3

Other (attach calculations):

0

Incrementa
l BMP DA 

(acres)

27.24

BMP Name

Dry Extended Detention 
Basin 200,637

Media 
Depth (ft)

77,6442.5

TRUEStart BMP Numbering at: 1

Tree Planting Credit

Number of new deciduous trees that will be planted within disturbed area:

Number of new evergreen trees that will be planted within disturbed area:
142

567

CREDIT (CF):

445,248

516,012

Ia (in)

B

2.65 481,620B

B 61 1.279

55

0.24

3.98

Area (acres)Land Cover

Pervious as Meadow 79.72

Q Runoff (in)

0.16

Soil Group

B

DEP PCSM Spreadsheet
Version 1.9, October 2021

2-Year / 24-Hour Storm Event (NOAA Atlas 14): Alternative 2-Year / 24-Hour Storm Event: 2.88

Alternative Source:

No. Rows:Pre-Construction Conditions:

Maidencreek Township

Automatically Calculate CN, Ia, Runoff and VolumeExempt from Meadow in Good Condition

Project: Maidencreek Redevelopment

Ia (in)

1.636 2,371

Runoff Volume (cf)CN

Forested (Good Condition)

TOTAL (ACRES): 83.70

NET CHANGE IN VOLUME TO MANAGE (CF):

TOTAL (CF):

Non-Structural BMP Volume Credits:

Open Space (Lawns, Parks, Golf Courses, Cemeteries, Etc.) - Good Condition (Grass 
Cover > 75%) 18.14

Impervious Areas: Industrial 50.09

0.32

58 1.448 0.24

83.70

Post-Construction Conditions:

CN Q Runoff (in)

TOTAL (CF):

Land Cover Soil Group

98 0.041

Runoff Volume (cf)

70,765

21,120

13,272

852
CREDIT (CF): 5,670

002

No. Structural BMPs:

Vegeta-
ted?

Yes

Yes

Yes

Infiltration 
Period (hrs)

96

96

96

Infiltration 
Rate (in/hr)

0.00

0.00

0.00

Infiltration 
/ Vegetated 

Area (SF)

70,005

65,195

51,300

Volume 
Routed to 
BMP (CF)

24.56 192,971

BMP 
No.

1

2

3

Discharge

Off-Site

Off-Site

Off-Site

M
RC

?

Dry Extended Detention 
Basin

Dry Extended Detention 
Basin 99,62215.44

MANAGED RELEASE CREDIT (CF):

TOTAL (ACRES):

Area (acres)

Meadow-Continuous Grass, Protected from Grazing and Generally Mowed for Hay 15.47

No. Rows:

Structural BMP Volume Credits:

QualityRateInstructions General Volume

Volume Worksheet 6/27/2023 Page 3
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Rate Control

Report Summary of Peak Rates Only

-53.91 Rate Control Satisfied
50-Year Storm: 183.90 91.60 -92.30 Rate Control Satisfied

-22.49 Rate Control Satisfied

100-Year Storm: 231.10 132.36 -98.74 Rate Control Satisfied

10-Year Storm: 95.89 41.98

Attach model input and output data or other calculations to support the rates reported below.

Peak Discharge Rates (cfs)

Pre-Construction Post-Construction Net Change

2-Year Storm: 31.81 9.32

DEP PCSM Spreadsheet
Version 1.9, October 2021

NOAA 100-Year 24-Hour Storm Event (in):

Alternative 10-Year 24-Hour Storm Event (in):
Alternative 50-Year 24-Hour Storm Event (in):
Alternative 100-Year 24-Hour Storm Event (in):

4.56
6.48
7.44

NOAA 10-Year 24-Hour Storm Event (in):
NOAA 50-Year 24-Hour Storm Event (in):

Alternative 2-Year 24-Hour Storm Event (in):NOAA 2-Year 24-Hour Storm Event (in):
Precipitation Amounts:

Project: Maidencreek Redevelopment

QualityRateInstructions General Volume

Rate Worksheet 6/27/2023 Page 4
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Water Quality

Other (attach calculations)

Y

Y

Y

CERTIFICATION

I certify under penalty of law and subject to the penalties of 18 Pa.C.S. § 4904 (relating to unsworn falsification to authorities) that this document and all attachments
were prepared under my direction or supervision in accordance with a system designed to assure that qualified personnel properly gathered and evaluated the
information submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I further certify that the structure, function, and calculations
contained in this spreadsheet have not been modified in comparison to the spreadsheet DEP has posted to its website or, if modifications were made, an explanation of
the modifications made is attached to this spreadsheet.

Stephen J. Amato
Spreadsheet User Name

6/30/2023

Date

POLLUTANT LOADS FROM STRUCTURAL BMP (TREATED) OUTFLOWS (LBS):
POLLUTANT LOADS FROM UNTREATED STORMWATER (LBS):

NON-STRUCTURAL BMP WATER QUALITY CREDITS (LBS):
NET POLLUTANT LOADS FROM SITE, POST-CONSTRUCTION (LBS):

POLLUTANT LOADS FROM SITE, PRE-CONSTRUCTION (LBS):
WATER QUALITY REQUIREMENT SATISFIED

0.00 0.00 0.00
67.94 0.30 2.60
7.33 0.03 0.21

60.61 0.28 2.39
215.07 0.96 9.98

TSS TP TN

- - - -

-

66,534 - - - - - -

--

150,920 - -

Use default BMP Outflows and Median BMP Outflow Concentrations

DP No. BMP 
No. BMP Name

M
RC

? BMP 
DA 

(acres)

Vol. Routed 
to BMP (CF)

Inf. & ET 
Credits (CF)

Capture & 
Buffer 

Credits (CF)

Outflow 
(CF)

Outflow Conc. (mg/L) Pollutant Loads (lbs)

TSS TP TN TSS TP TN

B 78.0 0.25 1.25 102.86 0.33 1.6521,120

Impervious Areas: Industrial Industrial 50.09

Open Space (Lawns, Parks, Golf Courses, 
Cemeteries, Etc.) - Good Condition (Grass Cover > 
75%)

Open Space 18.14

B 48.8 0.22 2.30 40.44 0.18 1.9113,272Meadow-Continuous Grass, Protected from 
Grazing and Generally Mowed for Hay Grassland/Herbaceous

Land Cover (from Volume Worksheet) Land Cover for Water Quality Area 
(acres)

15.47

B 81.0 0.24 2.01 ###### 7.22 60.45481,620

Post-Construction Pollutant Loads (without BMPs):

Soil 
Group

Runoff 
Volume (cf)

Pollutant Conc. (mg/L) Pollutant Loads (lbs)
TSS TP TN TSS TP TN

215.07 0.96 9.98

B 45.0 0.13 1.05 6.66 0.02

B 48.8 0.22 2.30 208.41

Non-Structural BMP Water Quality Credits:

002

1 Dry Extended Detention 
Basin 27.24

2 Dry Extended Detention 
Basin 24.56

DEP PCSM Spreadsheet
Version 1.9, October 2021

68,394

2,371 0.16

Pre-Construction Pollutant Loads:

Soil 
Group

Runoff 
Volume (cf)

Pollutant Conc. (mg/L) Pollutant Loads (lbs)
TSS TP TN TSS TP TN

0.94 9.82

Land Cover (from Volume Worksheet) Land Cover for Water Quality

Forested (Good Condition) Deciduous Forest/Evergreen 
Forest/Mixed Forest

Area 
(acres)

3.98

Pervious as Meadow Grassland/Herbaceous 79.72

Project: Maidencreek Redevelopment

TOTALS:

Pervious Undetained Area Credit

Structural BMP Water Quality Credits:

192,971 42,051 - - -

003 3 Dry Extended Detention 
Basin

200,637 45,153002

15.44 99,622 33,089

155,484

TOTAL (ACRES): 83.70

Characterize Undetained Areas (for Untreated Stormwater) No. Rows:

Runoff Volume (cf)Q Runoff (in)Ia (in)CNSoil GroupArea (acres)Land Cover

Impervious Areas: Paved Parking Lots, Roofs, Driveways, 
Etc. (Excluding ROW) 0.99 B 98 0.041 2.65 9,519

TOTAL (ACRES): 83.70 7.73 64.00516,012

POLLUTANT LOAD REDUCTION REQUIREMENTS (LBS): ###### 6.77 54.02

TOTALS: ######

Meadow-Continuous Grass, Protected from Grazing and 
Generally Mowed for Hay 11.21 B 58 1.448 0.24 9,617

TSS TP TN
7.33 0.03 0.21

2

QualityRateInstructions General Volume

PRINT

Quality Worksheet 6/27/2023 Page 5
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Project:

Description:

Note: Space for as many as three segments per flow type can be used for each worksheet.

Sheet Flow (Applicable to Tc only) Segment ID AB
1. Surface Description (table 3-1) Pasture
2. Manning's roughness coeff., n (table 3-1) 0.350
3. Flow length, L (total L <  150 ft) ft 100
4. Two-yr 24-hr rainfall, P2 in 3.20
5. Land slope, s* ft/ft 0.0150
6. Tt =0.007(nL)0.8 / P2

0.5s0.4 Compute Tt  hr 0.3609 + + = 0.3609
*S is averaged

Shallow Concentrated Flow Segment ID BC
7. Surface Description (paved or unpaved) Unpaved
8. Flow length, L ft 536
9. Watercourse slope, s* ft/ft 0.0320
10. Average velocity, V ft/sec 2.88
11. Tt = L / 3600V 0.0517 + + = 0.0517

Channel Flow Segment ID 
12. Cross sectional flow area, a ft2

13. Wetted perimeter, p ft
14. Hydraulic radius, r = a/wp ft
15. Channel Slope, s ft/ft
16. Manning's roughness coeff., n
17. V=1.49r2/3s1/2 / n
18. Flow length, L ft
19. Tt = L / 3600V + + =
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.4125

Tc  = 24.8 minutes

Time of Concentration (Tc) or (Tt) Calculations

PP213222 - Maidencreek Warehouse

Pre-Development POI #1
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Project:

Description:

Note: Space for as many as three segments per flow type can be used for each worksheet.

Sheet Flow (Applicable to Tc only) Segment ID AB
1. Surface Description (table 3-1) Pasture
2. Manning's roughness coeff., n (table 3-1) 0.350
3. Flow length, L (total L <  150 ft) ft 100
4. Two-yr 24-hr rainfall, P2 in 3.20
5. Land slope, s* ft/ft 0.0177
6. Tt =0.007(nL)0.8 / P2

0.5s0.4 Compute Tt  hr 0.3377 + + = 0.3377
*S is averaged

Shallow Concentrated Flow Segment ID BC CD
7. Surface Description (paved or unpaved) Unpaved Unpaved
8. Flow length, L ft 806 621
9. Watercourse slope, s* ft/ft 0.0270 0.0110
10. Average velocity, V ft/sec 2.65 1.68
11. Tt = L / 3600V 0.0846 + 0.1025 + = 0.1871

Channel Flow Segment ID DE
12. Cross sectional flow area, a ft2 50.00
13. Wetted perimeter, p ft 80.03
14. Hydraulic radius, r = a/wp ft 0.6247
15. Channel Slope, s ft/ft 0.0070
16. Manning's roughness coeff., n 0.035
17. V=1.49r2/3s1/2 / n 2.6030
18. Flow length, L ft 1385
19. Tt = L / 3600V 0.1478 + + = 0.1478
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.6727

Tc  = 40.4 minutes

PP213222 - Maidencreek Warehouse

Time of Concentration (Tc) or (Tt) Calculations

Pre-Development POI #2
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Project:

Description:

Note: Space for as many as three segments per flow type can be used for each worksheet.

Sheet Flow (Applicable to Tc only) Segment ID AB
1. Surface Description (table 3-1) Pasture
2. Manning's roughness coeff., n (table 3-1) 0.350
3. Flow length, L (total L <  150 ft) ft 100
4. Two-yr 24-hr rainfall, P2 in 3.20
5. Land slope, s* ft/ft 0.0340
6. Tt =0.007(nL)0.8 / P2

0.5s0.4 Compute Tt  hr 0.2601 + + = 0.2601
*S is averaged

Shallow Concentrated Flow Segment ID BC
7. Surface Description (paved or unpaved) Unpaved
8. Flow length, L ft 740
9. Watercourse slope, s* ft/ft 0.0470
10. Average velocity, V ft/sec 3.50
11. Tt = L / 3600V 0.0588 + + = 0.0588

Channel Flow Segment ID 
12. Cross sectional flow area, a ft2

13. Wetted perimeter, p ft
14. Hydraulic radius, r = a/wp ft
15. Channel Slope, s ft/ft 0.0070
16. Manning's roughness coeff., n 0.035
17. V=1.49r2/3s1/2 / n
18. Flow length, L ft 1385
19. Tt = L / 3600V + + =
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.3189

Tc  = 19.1 minutes

Time of Concentration (Tc) or (Tt) Calculations

PP213222 - Maidencreek Warehouse

Pre-Development POI #3
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Pre-Development

1S

Pasture/Farm (POI#1)

2S

Wooded Land (POI#1)

3S

Pasture Land (POI#2)

4S

Wooded Land (POI#2)

5S

Pasture Land (POI#3)

6S

Wooded Land (POI#3)

1L

POI #1 (West)

2L

POI #2 (East)

3L

POI #3 (Northeast)

4L

Total Pre-Development

Routing Diagram for PP213222-SWM-2
Prepared by Bohler Engineers,  Printed 6/27/2023
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Subcat Reach Pond Link

PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Rainfall Events Listing

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 1 Year Type II 24-hr Default 24.00 1 2.40 2
2 2 Year Type II 24-hr Default 24.00 1 2.88 2
3 5 Year Type II 24-hr Default 24.00 1 3.60 2
4 10 Year Type II 24-hr Default 24.00 1 4.56 2
5 25 Year Type II 24-hr Default 24.00 1 5.76 2
6 50 Year Type II 24-hr Default 24.00 1 6.48 2
7 100 Year Type II 24-hr Default 24.00 1 7.44 2
8 WQ Type II 24-hr Scale 2.00 1 1.20 2

PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 3HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

79.720 71 Agricultural  (1S, 3S, 5S)
3.980 60 Woods, Good, HSG B  (2S, 4S, 6S)

83.700 70 TOTAL AREA

PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
3.980 HSG B 2S, 4S, 6S
0.000 HSG C
0.000 HSG D

79.720 Other 1S, 3S, 5S
83.700 TOTAL AREA
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PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.000 79.720 79.720 Agricultural 1S, 3S, 5S
0.000 3.980 0.000 0.000 0.000 3.980 Woods, Good 2S, 4S, 6S
0.000 3.980 0.000 0.000 79.720 83.700 TOTAL 

AREA

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 6HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=5.510 ac   0.00% Impervious   Runoff Depth=0.44"Subcatchment 1S: Pasture/Farm (POI#1)
   Tc=24.8 min   CN=71   Runoff=1.82 cfs  0.203 af

Runoff Area=1.250 ac   0.00% Impervious   Runoff Depth=0.15"Subcatchment 2S: Wooded Land (POI#1)
   Tc=24.8 min   CN=60   Runoff=0.05 cfs  0.015 af

Runoff Area=60.450 ac   0.00% Impervious   Runoff Depth=0.44"Subcatchment 3S: Pasture Land (POI#2)
   Tc=40.4 min   CN=71   Runoff=14.12 cfs  2.228 af

Runoff Area=0.990 ac   0.00% Impervious   Runoff Depth=0.15"Subcatchment 4S: Wooded Land (POI#2)
   Tc=40.4 min   CN=60   Runoff=0.03 cfs  0.012 af

Runoff Area=13.760 ac   0.00% Impervious   Runoff Depth=0.44"Subcatchment 5S: Pasture Land (POI#3)
   Tc=19.1 min   CN=71   Runoff=5.47 cfs  0.507 af

Runoff Area=1.740 ac   0.00% Impervious   Runoff Depth=0.15"Subcatchment 6S: Wooded Land (POI#3)
   Tc=19.1 min   CN=60   Runoff=0.08 cfs  0.021 af

   Inflow=1.86 cfs  0.218 afLink 1L: POI #1 (West)
   Primary=1.86 cfs  0.218 af

   Inflow=14.14 cfs  2.240 afLink 2L: POI #2 (East)
   Primary=14.14 cfs  2.240 af

   Inflow=5.54 cfs  0.528 afLink 3L: POI #3 (Northeast)
   Primary=5.54 cfs  0.528 af

   Inflow=17.85 cfs  2.986 afLink 4L: Total Pre-Development
   Primary=17.85 cfs  2.986 af

Total Runoff Area = 83.700 ac   Runoff Volume = 2.986 af   Average Runoff Depth = 0.43"
100.00% Pervious = 83.700 ac     0.00% Impervious = 0.000 ac

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 1S: Pasture/Farm (POI#1)

Runoff = 1.82 cfs @ 12.23 hrs,  Volume= 0.203 af,  Depth= 0.44"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 5.510 71 Agricultural

5.510 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 1S: Pasture/Farm (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

2

1

0

Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=5.510 ac
Runoff Volume=0.203 af

Runoff Depth=0.44"
Tc=24.8 min

CN=71

1.82 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 2S: Wooded Land (POI#1)

Runoff = 0.05 cfs @ 12.37 hrs,  Volume= 0.015 af,  Depth= 0.15"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 1.250 60 Woods, Good, HSG B

1.250 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, Tc-2

Subcatchment 2S: Wooded Land (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=1.250 ac
Runoff Volume=0.015 af

Runoff Depth=0.15"
Tc=24.8 min

CN=60

0.05 cfs
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Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 3S: Pasture Land (POI#2)

Runoff = 14.12 cfs @ 12.44 hrs,  Volume= 2.228 af,  Depth= 0.44"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 60.450 71 Agricultural

60.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 3S: Pasture Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=60.450 ac
Runoff Volume=2.228 af

Runoff Depth=0.44"
Tc=40.4 min

CN=71

14.12 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 4S: Wooded Land (POI#2)

Runoff = 0.03 cfs @ 12.66 hrs,  Volume= 0.012 af,  Depth= 0.15"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 0.990 60 Woods, Good, HSG B

0.990 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 4S: Wooded Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

0.036

0.034
0.032

0.03

0.028

0.026

0.024
0.022

0.02

0.018

0.016

0.014
0.012

0.01

0.008

0.006
0.004

0.002

0

Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=0.990 ac
Runoff Volume=0.012 af

Runoff Depth=0.15"
Tc=40.4 min

CN=60

0.03 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 5S: Pasture Land (POI#3)

Runoff = 5.47 cfs @ 12.16 hrs,  Volume= 0.507 af,  Depth= 0.44"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 13.760 71 Agricultural

13.760 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 5S: Pasture Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

6

5

4

3

2

1

0

Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=13.760 ac
Runoff Volume=0.507 af

Runoff Depth=0.44"
Tc=19.1 min

CN=71

5.47 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 6S: Wooded Land (POI#3)

Runoff = 0.08 cfs @ 12.25 hrs,  Volume= 0.021 af,  Depth= 0.15"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 1.740 60 Woods, Good, HSG B

1.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 6S: Wooded Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=1.740 ac
Runoff Volume=0.021 af

Runoff Depth=0.15"
Tc=19.1 min

CN=60

0.08 cfs
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Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 1L: POI #1 (West)

Inflow Area = 6.760 ac, 0.00% Impervious,  Inflow Depth = 0.39"    for  1 Year event
Inflow = 1.86 cfs @ 12.23 hrs,  Volume= 0.218 af
Primary = 1.86 cfs @ 12.23 hrs,  Volume= 0.218 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 1L: POI #1 (West)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=6.760 ac
1.86 cfs

1.86 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 2L: POI #2 (East)

Inflow Area = 61.440 ac, 0.00% Impervious,  Inflow Depth = 0.44"    for  1 Year event
Inflow = 14.14 cfs @ 12.44 hrs,  Volume= 2.240 af
Primary = 14.14 cfs @ 12.44 hrs,  Volume= 2.240 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 2L: POI #2 (East)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=61.440 ac
14.14 cfs

14.14 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 3L: POI #3 (Northeast)

Inflow Area = 15.500 ac, 0.00% Impervious,  Inflow Depth = 0.41"    for  1 Year event
Inflow = 5.54 cfs @ 12.16 hrs,  Volume= 0.528 af
Primary = 5.54 cfs @ 12.16 hrs,  Volume= 0.528 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 3L: POI #3 (Northeast)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

6

5

4

3

2

1

0

Inflow Area=15.500 ac
5.54 cfs

5.54 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 4L: Total Pre-Development

Inflow Area = 83.700 ac, 0.00% Impervious,  Inflow Depth = 0.43"    for  1 Year event
Inflow = 17.85 cfs @ 12.39 hrs,  Volume= 2.986 af
Primary = 17.85 cfs @ 12.39 hrs,  Volume= 2.986 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 4L: Total Pre-Development

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Inflow Area=83.700 ac
17.85 cfs

17.85 cfs
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Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=5.510 ac   0.00% Impervious   Runoff Depth=0.69"Subcatchment 1S: Pasture/Farm (POI#1)
   Tc=24.8 min   CN=71   Runoff=3.22 cfs  0.318 af

Runoff Area=1.250 ac   0.00% Impervious   Runoff Depth=0.29"Subcatchment 2S: Wooded Land (POI#1)
   Tc=24.8 min   CN=60   Runoff=0.18 cfs  0.030 af

Runoff Area=60.450 ac   0.00% Impervious   Runoff Depth=0.69"Subcatchment 3S: Pasture Land (POI#2)
   Tc=40.4 min   CN=71   Runoff=24.93 cfs  3.488 af

Runoff Area=0.990 ac   0.00% Impervious   Runoff Depth=0.29"Subcatchment 4S: Wooded Land (POI#2)
   Tc=40.4 min   CN=60   Runoff=0.10 cfs  0.024 af

Runoff Area=13.760 ac   0.00% Impervious   Runoff Depth=0.69"Subcatchment 5S: Pasture Land (POI#3)
   Tc=19.1 min   CN=71   Runoff=9.56 cfs  0.794 af

Runoff Area=1.740 ac   0.00% Impervious   Runoff Depth=0.29"Subcatchment 6S: Wooded Land (POI#3)
   Tc=19.1 min   CN=60   Runoff=0.29 cfs  0.042 af

   Inflow=3.39 cfs  0.348 afLink 1L: POI #1 (West)
   Primary=3.39 cfs  0.348 af

   Inflow=25.03 cfs  3.512 afLink 2L: POI #2 (East)
   Primary=25.03 cfs  3.512 af

   Inflow=9.83 cfs  0.836 afLink 3L: POI #3 (Northeast)
   Primary=9.83 cfs  0.836 af

   Inflow=31.81 cfs  4.696 afLink 4L: Total Pre-Development
   Primary=31.81 cfs  4.696 af

Total Runoff Area = 83.700 ac   Runoff Volume = 4.696 af   Average Runoff Depth = 0.67"
100.00% Pervious = 83.700 ac     0.00% Impervious = 0.000 ac

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 1S: Pasture/Farm (POI#1)

Runoff = 3.22 cfs @ 12.21 hrs,  Volume= 0.318 af,  Depth= 0.69"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 5.510 71 Agricultural

5.510 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 1S: Pasture/Farm (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

3

2

1

0

Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=5.510 ac
Runoff Volume=0.318 af

Runoff Depth=0.69"
Tc=24.8 min

CN=71

3.22 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 2S: Wooded Land (POI#1)

Runoff = 0.18 cfs @ 12.27 hrs,  Volume= 0.030 af,  Depth= 0.29"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 1.250 60 Woods, Good, HSG B

1.250 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, Tc-2

Subcatchment 2S: Wooded Land (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11
0.1

0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=1.250 ac
Runoff Volume=0.030 af

Runoff Depth=0.29"
Tc=24.8 min

CN=60

0.18 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 3S: Pasture Land (POI#2)

Runoff = 24.93 cfs @ 12.43 hrs,  Volume= 3.488 af,  Depth= 0.69"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 60.450 71 Agricultural

60.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 3S: Pasture Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

26

24

22
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14

12

10
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2

0

Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=60.450 ac
Runoff Volume=3.488 af

Runoff Depth=0.69"
Tc=40.4 min

CN=71

24.93 cfs
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Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 4S: Wooded Land (POI#2)

Runoff = 0.10 cfs @ 12.53 hrs,  Volume= 0.024 af,  Depth= 0.29"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 0.990 60 Woods, Good, HSG B

0.990 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 4S: Wooded Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=0.990 ac
Runoff Volume=0.024 af

Runoff Depth=0.29"
Tc=40.4 min

CN=60

0.10 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 5S: Pasture Land (POI#3)

Runoff = 9.56 cfs @ 12.14 hrs,  Volume= 0.794 af,  Depth= 0.69"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 13.760 71 Agricultural

13.760 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 5S: Pasture Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=13.760 ac
Runoff Volume=0.794 af

Runoff Depth=0.69"
Tc=19.1 min

CN=71

9.56 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 6S: Wooded Land (POI#3)

Runoff = 0.29 cfs @ 12.19 hrs,  Volume= 0.042 af,  Depth= 0.29"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 1.740 60 Woods, Good, HSG B

1.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 6S: Wooded Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=1.740 ac
Runoff Volume=0.042 af

Runoff Depth=0.29"
Tc=19.1 min

CN=60

0.29 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 1L: POI #1 (West)

Inflow Area = 6.760 ac, 0.00% Impervious,  Inflow Depth = 0.62"    for  2 Year event
Inflow = 3.39 cfs @ 12.21 hrs,  Volume= 0.348 af
Primary = 3.39 cfs @ 12.21 hrs,  Volume= 0.348 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 1L: POI #1 (West)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

3

2

1

0

Inflow Area=6.760 ac
3.39 cfs

3.39 cfs
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Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 2L: POI #2 (East)

Inflow Area = 61.440 ac, 0.00% Impervious,  Inflow Depth = 0.69"    for  2 Year event
Inflow = 25.03 cfs @ 12.43 hrs,  Volume= 3.512 af
Primary = 25.03 cfs @ 12.43 hrs,  Volume= 3.512 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 2L: POI #2 (East)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

28

26
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20
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0

Inflow Area=61.440 ac
25.03 cfs

25.03 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 3L: POI #3 (Northeast)

Inflow Area = 15.500 ac, 0.00% Impervious,  Inflow Depth = 0.65"    for  2 Year event
Inflow = 9.83 cfs @ 12.14 hrs,  Volume= 0.836 af
Primary = 9.83 cfs @ 12.14 hrs,  Volume= 0.836 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 3L: POI #3 (Northeast)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)
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0

Inflow Area=15.500 ac
9.83 cfs

9.83 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 4L: Total Pre-Development

Inflow Area = 83.700 ac, 0.00% Impervious,  Inflow Depth = 0.67"    for  2 Year event
Inflow = 31.81 cfs @ 12.34 hrs,  Volume= 4.696 af
Primary = 31.81 cfs @ 12.34 hrs,  Volume= 4.696 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 4L: Total Pre-Development

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

34
32

30
28
26

24
22
20

18
16
14

12
10

8
6
4

2
0

Inflow Area=83.700 ac
31.81 cfs

31.81 cfs

Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=5.510 ac   0.00% Impervious   Runoff Depth=1.13"Subcatchment 1S: Pasture/Farm (POI#1)
   Tc=24.8 min   CN=71   Runoff=5.67 cfs  0.518 af

Runoff Area=1.250 ac   0.00% Impervious   Runoff Depth=0.58"Subcatchment 2S: Wooded Land (POI#1)
   Tc=24.8 min   CN=60   Runoff=0.50 cfs  0.060 af

Runoff Area=60.450 ac   0.00% Impervious   Runoff Depth=1.13"Subcatchment 3S: Pasture Land (POI#2)
   Tc=40.4 min   CN=71   Runoff=44.13 cfs  5.682 af

Runoff Area=0.990 ac   0.00% Impervious   Runoff Depth=0.58"Subcatchment 4S: Wooded Land (POI#2)
   Tc=40.4 min   CN=60   Runoff=0.28 cfs  0.047 af

Runoff Area=13.760 ac   0.00% Impervious   Runoff Depth=1.13"Subcatchment 5S: Pasture Land (POI#3)
   Tc=19.1 min   CN=71   Runoff=16.73 cfs  1.293 af

Runoff Area=1.740 ac   0.00% Impervious   Runoff Depth=0.58"Subcatchment 6S: Wooded Land (POI#3)
   Tc=19.1 min   CN=60   Runoff=0.83 cfs  0.083 af

   Inflow=6.16 cfs  0.578 afLink 1L: POI #1 (West)
   Primary=6.16 cfs  0.578 af

   Inflow=44.40 cfs  5.729 afLink 2L: POI #2 (East)
   Primary=44.40 cfs  5.729 af

   Inflow=17.52 cfs  1.377 afLink 3L: POI #3 (Northeast)
   Primary=17.52 cfs  1.377 af

   Inflow=56.97 cfs  7.683 afLink 4L: Total Pre-Development
   Primary=56.97 cfs  7.683 af

Total Runoff Area = 83.700 ac   Runoff Volume = 7.683 af   Average Runoff Depth = 1.10"
100.00% Pervious = 83.700 ac     0.00% Impervious = 0.000 ac
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Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 1S: Pasture/Farm (POI#1)

Runoff = 5.67 cfs @ 12.20 hrs,  Volume= 0.518 af,  Depth= 1.13"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 5.510 71 Agricultural

5.510 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 1S: Pasture/Farm (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

6

5

4

3

2

1

0

Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=5.510 ac
Runoff Volume=0.518 af

Runoff Depth=1.13"
Tc=24.8 min

CN=71

5.67 cfs

Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 2S: Wooded Land (POI#1)

Runoff = 0.50 cfs @ 12.24 hrs,  Volume= 0.060 af,  Depth= 0.58"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 1.250 60 Woods, Good, HSG B

1.250 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, Tc-2

Subcatchment 2S: Wooded Land (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=1.250 ac
Runoff Volume=0.060 af

Runoff Depth=0.58"
Tc=24.8 min

CN=60

0.50 cfs

Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 3S: Pasture Land (POI#2)

Runoff = 44.13 cfs @ 12.43 hrs,  Volume= 5.682 af,  Depth= 1.13"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 60.450 71 Agricultural

60.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 3S: Pasture Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=60.450 ac
Runoff Volume=5.682 af

Runoff Depth=1.13"
Tc=40.4 min

CN=71

44.13 cfs

Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 4S: Wooded Land (POI#2)

Runoff = 0.28 cfs @ 12.47 hrs,  Volume= 0.047 af,  Depth= 0.58"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 0.990 60 Woods, Good, HSG B

0.990 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 4S: Wooded Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

0.3

0.28

0.26
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=0.990 ac
Runoff Volume=0.047 af

Runoff Depth=0.58"
Tc=40.4 min

CN=60

0.28 cfs
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Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
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Summary for Subcatchment 5S: Pasture Land (POI#3)

Runoff = 16.73 cfs @ 12.12 hrs,  Volume= 1.293 af,  Depth= 1.13"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 13.760 71 Agricultural

13.760 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 5S: Pasture Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=13.760 ac
Runoff Volume=1.293 af

Runoff Depth=1.13"
Tc=19.1 min

CN=71

16.73 cfs

Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 6S: Wooded Land (POI#3)

Runoff = 0.83 cfs @ 12.16 hrs,  Volume= 0.083 af,  Depth= 0.58"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 1.740 60 Woods, Good, HSG B

1.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 6S: Wooded Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=1.740 ac
Runoff Volume=0.083 af

Runoff Depth=0.58"
Tc=19.1 min

CN=60

0.83 cfs

Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 1L: POI #1 (West)

Inflow Area = 6.760 ac, 0.00% Impervious,  Inflow Depth = 1.03"    for  5 Year event
Inflow = 6.16 cfs @ 12.21 hrs,  Volume= 0.578 af
Primary = 6.16 cfs @ 12.21 hrs,  Volume= 0.578 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 1L: POI #1 (West)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
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s)
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Inflow Area=6.760 ac
6.16 cfs

6.16 cfs

Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 2L: POI #2 (East)

Inflow Area = 61.440 ac, 0.00% Impervious,  Inflow Depth = 1.12"    for  5 Year event
Inflow = 44.40 cfs @ 12.43 hrs,  Volume= 5.729 af
Primary = 44.40 cfs @ 12.43 hrs,  Volume= 5.729 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 2L: POI #2 (East)
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Inflow Area=61.440 ac
44.40 cfs

44.40 cfs
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Summary for Link 3L: POI #3 (Northeast)

Inflow Area = 15.500 ac, 0.00% Impervious,  Inflow Depth = 1.07"    for  5 Year event
Inflow = 17.52 cfs @ 12.13 hrs,  Volume= 1.377 af
Primary = 17.52 cfs @ 12.13 hrs,  Volume= 1.377 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 3L: POI #3 (Northeast)
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Inflow Area=15.500 ac
17.52 cfs

17.52 cfs

Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 4L: Total Pre-Development

Inflow Area = 83.700 ac, 0.00% Impervious,  Inflow Depth = 1.10"    for  5 Year event
Inflow = 56.97 cfs @ 12.34 hrs,  Volume= 7.683 af
Primary = 56.97 cfs @ 12.34 hrs,  Volume= 7.683 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 4L: Total Pre-Development
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Inflow Area=83.700 ac
56.97 cfs

56.97 cfs

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=5.510 ac   0.00% Impervious   Runoff Depth=1.79"Subcatchment 1S: Pasture/Farm (POI#1)
   Tc=24.8 min   CN=71   Runoff=9.37 cfs  0.822 af

Runoff Area=1.250 ac   0.00% Impervious   Runoff Depth=1.05"Subcatchment 2S: Wooded Land (POI#1)
   Tc=24.8 min   CN=60   Runoff=1.09 cfs  0.110 af

Runoff Area=60.450 ac   0.00% Impervious   Runoff Depth=1.79"Subcatchment 3S: Pasture Land (POI#2)
   Tc=40.4 min   CN=71   Runoff=73.63 cfs  9.017 af

Runoff Area=0.990 ac   0.00% Impervious   Runoff Depth=1.05"Subcatchment 4S: Wooded Land (POI#2)
   Tc=40.4 min   CN=60   Runoff=0.61 cfs  0.087 af

Runoff Area=13.760 ac   0.00% Impervious   Runoff Depth=1.79"Subcatchment 5S: Pasture Land (POI#3)
   Tc=19.1 min   CN=71   Runoff=27.57 cfs  2.052 af

Runoff Area=1.740 ac   0.00% Impervious   Runoff Depth=1.05"Subcatchment 6S: Wooded Land (POI#3)
   Tc=19.1 min   CN=60   Runoff=1.81 cfs  0.153 af

   Inflow=10.46 cfs  0.931 afLink 1L: POI #1 (West)
   Primary=10.46 cfs  0.931 af

   Inflow=74.23 cfs  9.104 afLink 2L: POI #2 (East)
   Primary=74.23 cfs  9.104 af

   Inflow=29.37 cfs  2.205 afLink 3L: POI #3 (Northeast)
   Primary=29.37 cfs  2.205 af

   Inflow=95.89 cfs  12.240 afLink 4L: Total Pre-Development
   Primary=95.89 cfs  12.240 af

Total Runoff Area = 83.700 ac   Runoff Volume = 12.240 af   Average Runoff Depth = 1.75"
100.00% Pervious = 83.700 ac     0.00% Impervious = 0.000 ac

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 1S: Pasture/Farm (POI#1)

Runoff = 9.37 cfs @ 12.20 hrs,  Volume= 0.822 af,  Depth= 1.79"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 5.510 71 Agricultural

5.510 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 1S: Pasture/Farm (POI#1)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 Year Rainfall=4.56"
Runoff Area=5.510 ac

Runoff Volume=0.822 af
Runoff Depth=1.79"

Tc=24.8 min
CN=71

9.37 cfs
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Summary for Subcatchment 2S: Wooded Land (POI#1)

Runoff = 1.09 cfs @ 12.21 hrs,  Volume= 0.110 af,  Depth= 1.05"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 1.250 60 Woods, Good, HSG B

1.250 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, Tc-2

Subcatchment 2S: Wooded Land (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
10 Year Rainfall=4.56"
Runoff Area=1.250 ac

Runoff Volume=0.110 af
Runoff Depth=1.05"

Tc=24.8 min
CN=60

1.09 cfs

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 3S: Pasture Land (POI#2)

Runoff = 73.63 cfs @ 12.39 hrs,  Volume= 9.017 af,  Depth= 1.79"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 60.450 71 Agricultural

60.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 3S: Pasture Land (POI#2)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 Year Rainfall=4.56"

Runoff Area=60.450 ac
Runoff Volume=9.017 af

Runoff Depth=1.79"
Tc=40.4 min

CN=71

73.63 cfs

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 43HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: Wooded Land (POI#2)

Runoff = 0.61 cfs @ 12.43 hrs,  Volume= 0.087 af,  Depth= 1.05"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 0.990 60 Woods, Good, HSG B

0.990 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 4S: Wooded Land (POI#2)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 Year Rainfall=4.56"
Runoff Area=0.990 ac

Runoff Volume=0.087 af
Runoff Depth=1.05"

Tc=40.4 min
CN=60

0.61 cfs

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 5S: Pasture Land (POI#3)

Runoff = 27.57 cfs @ 12.12 hrs,  Volume= 2.052 af,  Depth= 1.79"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 13.760 71 Agricultural

13.760 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 5S: Pasture Land (POI#3)

Runoff
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Type II 24-hr
10 Year Rainfall=4.56"

Runoff Area=13.760 ac
Runoff Volume=2.052 af

Runoff Depth=1.79"
Tc=19.1 min

CN=71

27.57 cfs
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Summary for Subcatchment 6S: Wooded Land (POI#3)

Runoff = 1.81 cfs @ 12.14 hrs,  Volume= 0.153 af,  Depth= 1.05"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 1.740 60 Woods, Good, HSG B

1.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 6S: Wooded Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
10 Year Rainfall=4.56"
Runoff Area=1.740 ac

Runoff Volume=0.153 af
Runoff Depth=1.05"

Tc=19.1 min
CN=60

1.81 cfs

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 1L: POI #1 (West)

Inflow Area = 6.760 ac, 0.00% Impervious,  Inflow Depth = 1.65"    for  10 Year event
Inflow = 10.46 cfs @ 12.20 hrs,  Volume= 0.931 af
Primary = 10.46 cfs @ 12.20 hrs,  Volume= 0.931 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 1L: POI #1 (West)
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Inflow Area=6.760 ac
10.46 cfs

10.46 cfs

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 2L: POI #2 (East)

Inflow Area = 61.440 ac, 0.00% Impervious,  Inflow Depth = 1.78"    for  10 Year event
Inflow = 74.23 cfs @ 12.39 hrs,  Volume= 9.104 af
Primary = 74.23 cfs @ 12.39 hrs,  Volume= 9.104 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 2L: POI #2 (East)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=61.440 ac
74.23 cfs

74.23 cfs

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 3L: POI #3 (Northeast)

Inflow Area = 15.500 ac, 0.00% Impervious,  Inflow Depth = 1.71"    for  10 Year event
Inflow = 29.37 cfs @ 12.12 hrs,  Volume= 2.205 af
Primary = 29.37 cfs @ 12.12 hrs,  Volume= 2.205 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 3L: POI #3 (Northeast)
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Inflow Area=15.500 ac
29.37 cfs
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Summary for Link 4L: Total Pre-Development

Inflow Area = 83.700 ac, 0.00% Impervious,  Inflow Depth = 1.75"    for  10 Year event
Inflow = 95.89 cfs @ 12.30 hrs,  Volume= 12.240 af
Primary = 95.89 cfs @ 12.30 hrs,  Volume= 12.240 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 4L: Total Pre-Development
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Inflow Area=83.700 ac
95.89 cfs

95.89 cfs

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=5.510 ac   0.00% Impervious   Runoff Depth=2.71"Subcatchment 1S: Pasture/Farm (POI#1)
   Tc=24.8 min   CN=71   Runoff=14.46 cfs  1.243 af

Runoff Area=1.250 ac   0.00% Impervious   Runoff Depth=1.77"Subcatchment 2S: Wooded Land (POI#1)
   Tc=24.8 min   CN=60   Runoff=2.01 cfs  0.184 af

Runoff Area=60.450 ac   0.00% Impervious   Runoff Depth=2.71"Subcatchment 3S: Pasture Land (POI#2)
   Tc=40.4 min   CN=71   Runoff=114.18 cfs  13.635 af

Runoff Area=0.990 ac   0.00% Impervious   Runoff Depth=1.77"Subcatchment 4S: Wooded Land (POI#2)
   Tc=40.4 min   CN=60   Runoff=1.13 cfs  0.146 af

Runoff Area=13.760 ac   0.00% Impervious   Runoff Depth=2.71"Subcatchment 5S: Pasture Land (POI#3)
   Tc=19.1 min   CN=71   Runoff=42.40 cfs  3.104 af

Runoff Area=1.740 ac   0.00% Impervious   Runoff Depth=1.77"Subcatchment 6S: Wooded Land (POI#3)
   Tc=19.1 min   CN=60   Runoff=3.29 cfs  0.256 af

   Inflow=16.45 cfs  1.427 afLink 1L: POI #1 (West)
   Primary=16.45 cfs  1.427 af

   Inflow=115.31 cfs  13.780 afLink 2L: POI #2 (East)
   Primary=115.31 cfs  13.780 af

   Inflow=45.69 cfs  3.360 afLink 3L: POI #3 (Northeast)
   Primary=45.69 cfs  3.360 af

   Inflow=149.65 cfs  18.567 afLink 4L: Total Pre-Development
   Primary=149.65 cfs  18.567 af

Total Runoff Area = 83.700 ac   Runoff Volume = 18.567 af   Average Runoff Depth = 2.66"
100.00% Pervious = 83.700 ac     0.00% Impervious = 0.000 ac

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 1S: Pasture/Farm (POI#1)

Runoff = 14.46 cfs @ 12.18 hrs,  Volume= 1.243 af,  Depth= 2.71"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 5.510 71 Agricultural

5.510 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 1S: Pasture/Farm (POI#1)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25 Year Rainfall=5.76"
Runoff Area=5.510 ac

Runoff Volume=1.243 af
Runoff Depth=2.71"

Tc=24.8 min
CN=71

14.46 cfs

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 52HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Wooded Land (POI#1)

Runoff = 2.01 cfs @ 12.21 hrs,  Volume= 0.184 af,  Depth= 1.77"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 1.250 60 Woods, Good, HSG B

1.250 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, Tc-2

Subcatchment 2S: Wooded Land (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
25 Year Rainfall=5.76"
Runoff Area=1.250 ac

Runoff Volume=0.184 af
Runoff Depth=1.77"

Tc=24.8 min
CN=60

2.01 cfs
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Summary for Subcatchment 3S: Pasture Land (POI#2)

Runoff = 114.18 cfs @ 12.39 hrs,  Volume= 13.635 af,  Depth= 2.71"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 60.450 71 Agricultural

60.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 3S: Pasture Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
25 Year Rainfall=5.76"
Runoff Area=60.450 ac

Runoff Volume=13.635 af
Runoff Depth=2.71"

Tc=40.4 min
CN=71

114.18 cfs

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 4S: Wooded Land (POI#2)

Runoff = 1.13 cfs @ 12.43 hrs,  Volume= 0.146 af,  Depth= 1.77"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 0.990 60 Woods, Good, HSG B

0.990 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 4S: Wooded Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
25 Year Rainfall=5.76"
Runoff Area=0.990 ac

Runoff Volume=0.146 af
Runoff Depth=1.77"

Tc=40.4 min
CN=60

1.13 cfs

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 5S: Pasture Land (POI#3)

Runoff = 42.40 cfs @ 12.12 hrs,  Volume= 3.104 af,  Depth= 2.71"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 13.760 71 Agricultural

13.760 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 5S: Pasture Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
25 Year Rainfall=5.76"

Runoff Area=13.760 ac
Runoff Volume=3.104 af

Runoff Depth=2.71"
Tc=19.1 min

CN=71

42.40 cfs

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 6S: Wooded Land (POI#3)

Runoff = 3.29 cfs @ 12.13 hrs,  Volume= 0.256 af,  Depth= 1.77"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 1.740 60 Woods, Good, HSG B

1.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 6S: Wooded Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
25 Year Rainfall=5.76"
Runoff Area=1.740 ac

Runoff Volume=0.256 af
Runoff Depth=1.77"

Tc=19.1 min
CN=60

3.29 cfs
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Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-2
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Summary for Link 1L: POI #1 (West)

Inflow Area = 6.760 ac, 0.00% Impervious,  Inflow Depth = 2.53"    for  25 Year event
Inflow = 16.45 cfs @ 12.19 hrs,  Volume= 1.427 af
Primary = 16.45 cfs @ 12.19 hrs,  Volume= 1.427 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 1L: POI #1 (West)

Inflow
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Inflow Area=6.760 ac
16.45 cfs

16.45 cfs

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 2L: POI #2 (East)

Inflow Area = 61.440 ac, 0.00% Impervious,  Inflow Depth = 2.69"    for  25 Year event
Inflow = 115.31 cfs @ 12.39 hrs,  Volume= 13.780 af
Primary = 115.31 cfs @ 12.39 hrs,  Volume= 13.780 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 2L: POI #2 (East)
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Inflow Area=61.440 ac
115.31 cfs

115.31 cfs

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 3L: POI #3 (Northeast)

Inflow Area = 15.500 ac, 0.00% Impervious,  Inflow Depth = 2.60"    for  25 Year event
Inflow = 45.69 cfs @ 12.12 hrs,  Volume= 3.360 af
Primary = 45.69 cfs @ 12.12 hrs,  Volume= 3.360 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 3L: POI #3 (Northeast)
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Inflow Area=15.500 ac
45.69 cfs

45.69 cfs

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 4L: Total Pre-Development

Inflow Area = 83.700 ac, 0.00% Impervious,  Inflow Depth = 2.66"    for  25 Year event
Inflow = 149.65 cfs @ 12.30 hrs,  Volume= 18.567 af
Primary = 149.65 cfs @ 12.30 hrs,  Volume= 18.567 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 4L: Total Pre-Development
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Inflow Area=83.700 ac
149.65 cfs

149.65 cfs
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=5.510 ac   0.00% Impervious   Runoff Depth=3.29"Subcatchment 1S: Pasture/Farm (POI#1)
   Tc=24.8 min   CN=71   Runoff=17.68 cfs  1.511 af

Runoff Area=1.250 ac   0.00% Impervious   Runoff Depth=2.24"Subcatchment 2S: Wooded Land (POI#1)
   Tc=24.8 min   CN=60   Runoff=2.61 cfs  0.234 af

Runoff Area=60.450 ac   0.00% Impervious   Runoff Depth=3.29"Subcatchment 3S: Pasture Land (POI#2)
   Tc=40.4 min   CN=71   Runoff=139.78 cfs  16.574 af

Runoff Area=0.990 ac   0.00% Impervious   Runoff Depth=2.24"Subcatchment 4S: Wooded Land (POI#2)
   Tc=40.4 min   CN=60   Runoff=1.47 cfs  0.185 af

Runoff Area=13.760 ac   0.00% Impervious   Runoff Depth=3.29"Subcatchment 5S: Pasture Land (POI#3)
   Tc=19.1 min   CN=71   Runoff=51.73 cfs  3.773 af

Runoff Area=1.740 ac   0.00% Impervious   Runoff Depth=2.24"Subcatchment 6S: Wooded Land (POI#3)
   Tc=19.1 min   CN=60   Runoff=4.29 cfs  0.325 af

   Inflow=20.28 cfs  1.744 afLink 1L: POI #1 (West)
   Primary=20.28 cfs  1.744 af

   Inflow=141.24 cfs  16.759 afLink 2L: POI #2 (East)
   Primary=141.24 cfs  16.759 af

   Inflow=56.01 cfs  4.098 afLink 3L: POI #3 (Northeast)
   Primary=56.01 cfs  4.098 af

   Inflow=183.90 cfs  22.601 afLink 4L: Total Pre-Development
   Primary=183.90 cfs  22.601 af

Total Runoff Area = 83.700 ac   Runoff Volume = 22.601 af   Average Runoff Depth = 3.24"
100.00% Pervious = 83.700 ac     0.00% Impervious = 0.000 ac

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 1S: Pasture/Farm (POI#1)

Runoff = 17.68 cfs @ 12.18 hrs,  Volume= 1.511 af,  Depth= 3.29"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 5.510 71 Agricultural

5.510 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 1S: Pasture/Farm (POI#1)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
50 Year Rainfall=6.48"
Runoff Area=5.510 ac

Runoff Volume=1.511 af
Runoff Depth=3.29"

Tc=24.8 min
CN=71

17.68 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 2S: Wooded Land (POI#1)

Runoff = 2.61 cfs @ 12.20 hrs,  Volume= 0.234 af,  Depth= 2.24"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 1.250 60 Woods, Good, HSG B

1.250 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, Tc-2

Subcatchment 2S: Wooded Land (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
50 Year Rainfall=6.48"
Runoff Area=1.250 ac

Runoff Volume=0.234 af
Runoff Depth=2.24"

Tc=24.8 min
CN=60

2.61 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 3S: Pasture Land (POI#2)

Runoff = 139.78 cfs @ 12.38 hrs,  Volume= 16.574 af,  Depth= 3.29"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 60.450 71 Agricultural

60.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 3S: Pasture Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
50 Year Rainfall=6.48"
Runoff Area=60.450 ac

Runoff Volume=16.574 af
Runoff Depth=3.29"

Tc=40.4 min
CN=71

139.78 cfs
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Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
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Summary for Subcatchment 4S: Wooded Land (POI#2)

Runoff = 1.47 cfs @ 12.39 hrs,  Volume= 0.185 af,  Depth= 2.24"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 0.990 60 Woods, Good, HSG B

0.990 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 4S: Wooded Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
50 Year Rainfall=6.48"
Runoff Area=0.990 ac

Runoff Volume=0.185 af
Runoff Depth=2.24"

Tc=40.4 min
CN=60

1.47 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 5S: Pasture Land (POI#3)

Runoff = 51.73 cfs @ 12.12 hrs,  Volume= 3.773 af,  Depth= 3.29"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 13.760 71 Agricultural

13.760 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 5S: Pasture Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
50 Year Rainfall=6.48"

Runoff Area=13.760 ac
Runoff Volume=3.773 af

Runoff Depth=3.29"
Tc=19.1 min

CN=71

51.73 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 6S: Wooded Land (POI#3)

Runoff = 4.29 cfs @ 12.12 hrs,  Volume= 0.325 af,  Depth= 2.24"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 1.740 60 Woods, Good, HSG B

1.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 6S: Wooded Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
50 Year Rainfall=6.48"
Runoff Area=1.740 ac

Runoff Volume=0.325 af
Runoff Depth=2.24"

Tc=19.1 min
CN=60

4.29 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 1L: POI #1 (West)

Inflow Area = 6.760 ac, 0.00% Impervious,  Inflow Depth = 3.10"    for  50 Year event
Inflow = 20.28 cfs @ 12.18 hrs,  Volume= 1.744 af
Primary = 20.28 cfs @ 12.18 hrs,  Volume= 1.744 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 1L: POI #1 (West)
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Inflow Area=6.760 ac
20.28 cfs

20.28 cfs
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Summary for Link 2L: POI #2 (East)

Inflow Area = 61.440 ac, 0.00% Impervious,  Inflow Depth = 3.27"    for  50 Year event
Inflow = 141.24 cfs @ 12.38 hrs,  Volume= 16.759 af
Primary = 141.24 cfs @ 12.38 hrs,  Volume= 16.759 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 2L: POI #2 (East)
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Inflow Area=61.440 ac
141.24 cfs

141.24 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 3L: POI #3 (Northeast)

Inflow Area = 15.500 ac, 0.00% Impervious,  Inflow Depth = 3.17"    for  50 Year event
Inflow = 56.01 cfs @ 12.12 hrs,  Volume= 4.098 af
Primary = 56.01 cfs @ 12.12 hrs,  Volume= 4.098 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 3L: POI #3 (Northeast)
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Inflow Area=15.500 ac
56.01 cfs

56.01 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 4L: Total Pre-Development

Inflow Area = 83.700 ac, 0.00% Impervious,  Inflow Depth = 3.24"    for  50 Year event
Inflow = 183.90 cfs @ 12.26 hrs,  Volume= 22.601 af
Primary = 183.90 cfs @ 12.26 hrs,  Volume= 22.601 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 4L: Total Pre-Development
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Inflow Area=83.700 ac
183.90 cfs

183.90 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=5.510 ac   0.00% Impervious   Runoff Depth=4.10"Subcatchment 1S: Pasture/Farm (POI#1)
   Tc=24.8 min   CN=71   Runoff=22.08 cfs  1.881 af

Runoff Area=1.250 ac   0.00% Impervious   Runoff Depth=2.92"Subcatchment 2S: Wooded Land (POI#1)
   Tc=24.8 min   CN=60   Runoff=3.47 cfs  0.304 af

Runoff Area=60.450 ac   0.00% Impervious   Runoff Depth=4.10"Subcatchment 3S: Pasture Land (POI#2)
   Tc=40.4 min   CN=71   Runoff=175.16 cfs  20.637 af

Runoff Area=0.990 ac   0.00% Impervious   Runoff Depth=2.92"Subcatchment 4S: Wooded Land (POI#2)
   Tc=40.4 min   CN=60   Runoff=1.97 cfs  0.241 af

Runoff Area=13.760 ac   0.00% Impervious   Runoff Depth=4.10"Subcatchment 5S: Pasture Land (POI#3)
   Tc=19.1 min   CN=71   Runoff=64.50 cfs  4.698 af

Runoff Area=1.740 ac   0.00% Impervious   Runoff Depth=2.92"Subcatchment 6S: Wooded Land (POI#3)
   Tc=19.1 min   CN=60   Runoff=5.69 cfs  0.423 af

   Inflow=25.54 cfs  2.185 afLink 1L: POI #1 (West)
   Primary=25.54 cfs  2.185 af

   Inflow=177.06 cfs  20.878 afLink 2L: POI #2 (East)
   Primary=177.06 cfs  20.878 af

   Inflow=70.18 cfs  5.121 afLink 3L: POI #3 (Northeast)
   Primary=70.18 cfs  5.121 af

   Inflow=231.10 cfs  28.184 afLink 4L: Total Pre-Development
   Primary=231.10 cfs  28.184 af

Total Runoff Area = 83.700 ac   Runoff Volume = 28.184 af   Average Runoff Depth = 4.04"
100.00% Pervious = 83.700 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Pasture/Farm (POI#1)

Runoff = 22.08 cfs @ 12.18 hrs,  Volume= 1.881 af,  Depth= 4.10"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 5.510 71 Agricultural

5.510 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 1S: Pasture/Farm (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Type II 24-hr
100 Year Rainfall=7.44"

Runoff Area=5.510 ac
Runoff Volume=1.881 af

Runoff Depth=4.10"
Tc=24.8 min

CN=71

22.08 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 2S: Wooded Land (POI#1)

Runoff = 3.47 cfs @ 12.20 hrs,  Volume= 0.304 af,  Depth= 2.92"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 1.250 60 Woods, Good, HSG B

1.250 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, Tc-2

Subcatchment 2S: Wooded Land (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

3

2

1

0

Type II 24-hr
100 Year Rainfall=7.44"

Runoff Area=1.250 ac
Runoff Volume=0.304 af

Runoff Depth=2.92"
Tc=24.8 min

CN=60

3.47 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 3S: Pasture Land (POI#2)

Runoff = 175.16 cfs @ 12.35 hrs,  Volume= 20.637 af,  Depth= 4.10"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 60.450 71 Agricultural

60.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 3S: Pasture Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

190
180
170
160
150
140
130
120
110
100
90
80
70
60
50
40
30
20
10
0

Type II 24-hr
100 Year Rainfall=7.44"
Runoff Area=60.450 ac

Runoff Volume=20.637 af
Runoff Depth=4.10"

Tc=40.4 min
CN=71

175.16 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 4S: Wooded Land (POI#2)

Runoff = 1.97 cfs @ 12.39 hrs,  Volume= 0.241 af,  Depth= 2.92"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 0.990 60 Woods, Good, HSG B

0.990 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 4S: Wooded Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

2

1

0

Type II 24-hr
100 Year Rainfall=7.44"

Runoff Area=0.990 ac
Runoff Volume=0.241 af

Runoff Depth=2.92"
Tc=40.4 min

CN=60

1.97 cfs
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Summary for Subcatchment 5S: Pasture Land (POI#3)

Runoff = 64.50 cfs @ 12.12 hrs,  Volume= 4.698 af,  Depth= 4.10"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 13.760 71 Agricultural

13.760 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 5S: Pasture Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

70

65

60

55

50

45

40
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0

Type II 24-hr
100 Year Rainfall=7.44"
Runoff Area=13.760 ac

Runoff Volume=4.698 af
Runoff Depth=4.10"

Tc=19.1 min
CN=71

64.50 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 6S: Wooded Land (POI#3)

Runoff = 5.69 cfs @ 12.12 hrs,  Volume= 0.423 af,  Depth= 2.92"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 1.740 60 Woods, Good, HSG B

1.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 6S: Wooded Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

6

5

4

3

2

1

0

Type II 24-hr
100 Year Rainfall=7.44"

Runoff Area=1.740 ac
Runoff Volume=0.423 af

Runoff Depth=2.92"
Tc=19.1 min

CN=60

5.69 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 1L: POI #1 (West)

Inflow Area = 6.760 ac, 0.00% Impervious,  Inflow Depth = 3.88"    for  100 Year event
Inflow = 25.54 cfs @ 12.18 hrs,  Volume= 2.185 af
Primary = 25.54 cfs @ 12.18 hrs,  Volume= 2.185 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 1L: POI #1 (West)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

28

26
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22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=6.760 ac
25.54 cfs

25.54 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 2L: POI #2 (East)

Inflow Area = 61.440 ac, 0.00% Impervious,  Inflow Depth = 4.08"    for  100 Year event
Inflow = 177.06 cfs @ 12.35 hrs,  Volume= 20.878 af
Primary = 177.06 cfs @ 12.35 hrs,  Volume= 20.878 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 2L: POI #2 (East)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)
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Inflow Area=61.440 ac
177.06 cfs

177.06 cfs
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Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
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Summary for Link 3L: POI #3 (Northeast)

Inflow Area = 15.500 ac, 0.00% Impervious,  Inflow Depth = 3.96"    for  100 Year event
Inflow = 70.18 cfs @ 12.12 hrs,  Volume= 5.121 af
Primary = 70.18 cfs @ 12.12 hrs,  Volume= 5.121 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 3L: POI #3 (Northeast)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)
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Inflow Area=15.500 ac
70.18 cfs

70.18 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 4L: Total Pre-Development

Inflow Area = 83.700 ac, 0.00% Impervious,  Inflow Depth = 4.04"    for  100 Year event
Inflow = 231.10 cfs @ 12.26 hrs,  Volume= 28.184 af
Primary = 231.10 cfs @ 12.26 hrs,  Volume= 28.184 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 4L: Total Pre-Development

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)
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Inflow Area=83.700 ac
231.10 cfs

231.10 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 83HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=5.510 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 1S: Pasture/Farm (POI#1)
   Tc=24.8 min   CN=71   Runoff=0.19 cfs  0.015 af

Runoff Area=1.250 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2S: Wooded Land (POI#1)
   Tc=24.8 min   CN=60   Runoff=0.00 cfs  0.000 af

Runoff Area=60.450 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 3S: Pasture Land (POI#2)
   Tc=40.4 min   CN=71   Runoff=1.85 cfs  0.165 af

Runoff Area=0.990 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 4S: Wooded Land (POI#2)
   Tc=40.4 min   CN=60   Runoff=0.00 cfs  0.000 af

Runoff Area=13.760 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 5S: Pasture Land (POI#3)
   Tc=19.1 min   CN=71   Runoff=0.50 cfs  0.038 af

Runoff Area=1.740 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 6S: Wooded Land (POI#3)
   Tc=19.1 min   CN=60   Runoff=0.00 cfs  0.000 af

   Inflow=0.19 cfs  0.015 afLink 1L: POI #1 (West)
   Primary=0.19 cfs  0.015 af

   Inflow=1.85 cfs  0.165 afLink 2L: POI #2 (East)
   Primary=1.85 cfs  0.165 af

   Inflow=0.50 cfs  0.038 afLink 3L: POI #3 (Northeast)
   Primary=0.50 cfs  0.038 af

   Inflow=2.43 cfs  0.218 afLink 4L: Total Pre-Development
   Primary=2.43 cfs  0.218 af

Total Runoff Area = 83.700 ac   Runoff Volume = 0.218 af   Average Runoff Depth = 0.03"
100.00% Pervious = 83.700 ac     0.00% Impervious = 0.000 ac

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 1S: Pasture/Farm (POI#1)

Runoff = 0.19 cfs @ 1.65 hrs,  Volume= 0.015 af,  Depth= 0.03"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 5.510 71 Agricultural

5.510 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 1S: Pasture/Farm (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
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

Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=5.510 ac
Runoff Volume=0.015 af

Runoff Depth=0.03"
Tc=24.8 min

CN=71

0.19 cfs
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Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
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Summary for Subcatchment 2S: Wooded Land (POI#1)

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Link 1L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 1.250 60 Woods, Good, HSG B

1.250 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, Tc-2

Subcatchment 2S: Wooded Land (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

1

0

Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=1.250 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=24.8 min

CN=60

0.00 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 3S: Pasture Land (POI#2)

Runoff = 1.85 cfs @ 1.93 hrs,  Volume= 0.165 af,  Depth= 0.03"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 60.450 71 Agricultural

60.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 3S: Pasture Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

2

1

0

Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=60.450 ac
Runoff Volume=0.165 af

Runoff Depth=0.03"
Tc=40.4 min

CN=71

1.85 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 4S: Wooded Land (POI#2)

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Link 2L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 0.990 60 Woods, Good, HSG B

0.990 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.4 Direct Entry, TC-1

Subcatchment 4S: Wooded Land (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

1

0

Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=0.990 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=40.4 min

CN=60

0.00 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 5S: Pasture Land (POI#3)

Runoff = 0.50 cfs @ 1.51 hrs,  Volume= 0.038 af,  Depth= 0.03"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 13.760 71 Agricultural

13.760 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 5S: Pasture Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)
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Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=13.760 ac
Runoff Volume=0.038 af

Runoff Depth=0.03"
Tc=19.1 min

CN=71

0.50 cfs
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Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
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Summary for Subcatchment 6S: Wooded Land (POI#3)

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Link 3L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 1.740 60 Woods, Good, HSG B

1.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment 6S: Wooded Land (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

1

0

Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=1.740 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=19.1 min

CN=60

0.00 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 1L: POI #1 (West)

Inflow Area = 6.760 ac, 0.00% Impervious,  Inflow Depth = 0.03"    for  WQ event
Inflow = 0.19 cfs @ 1.65 hrs,  Volume= 0.015 af
Primary = 0.19 cfs @ 1.65 hrs,  Volume= 0.015 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 1L: POI #1 (West)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Inflow Area=6.760 ac
0.19 cfs

0.19 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 2L: POI #2 (East)

Inflow Area = 61.440 ac, 0.00% Impervious,  Inflow Depth = 0.03"    for  WQ event
Inflow = 1.85 cfs @ 1.93 hrs,  Volume= 0.165 af
Primary = 1.85 cfs @ 1.93 hrs,  Volume= 0.165 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 2L: POI #2 (East)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=61.440 ac
1.85 cfs

1.85 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 3L: POI #3 (Northeast)

Inflow Area = 15.500 ac, 0.00% Impervious,  Inflow Depth = 0.03"    for  WQ event
Inflow = 0.50 cfs @ 1.51 hrs,  Volume= 0.038 af
Primary = 0.50 cfs @ 1.51 hrs,  Volume= 0.038 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 4L : Total Pre-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 3L: POI #3 (Northeast)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=15.500 ac
0.50 cfs

0.50 cfs
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Summary for Link 4L: Total Pre-Development

Inflow Area = 83.700 ac, 0.00% Impervious,  Inflow Depth = 0.03"    for  WQ event
Inflow = 2.43 cfs @ 1.85 hrs,  Volume= 0.218 af
Primary = 2.43 cfs @ 1.85 hrs,  Volume= 0.218 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 4L: Total Pre-Development

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=83.700 ac
2.43 cfs

2.43 cfs
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1-YR MRC Basin
 Release Rate

16S

Pre-Dev to ABVG. MRC
 Basin 1

17S

Pre-Dev to ABVG. MRC
 Basin 2

18S

Pre-Dev to ABVG. MRC
 Basin 3

9L

ABVG. MRC Basin 1

10L

ABVG. MRC Basin 2

11L

ABVG. MRC Basin 3

Routing Diagram for PP213222-SWM-2
Prepared by Bohler Engineers,  Printed 6/27/2023
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Subcat Reach Pond Link

PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 1 Year Type II 24-hr Default 24.00 1 2.40 2

PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 3HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

42.680 71 Agricultural  (16S, 18S)
24.560 71 Agriculture  (17S)
67.240 71 TOTAL AREA

PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
0.000 HSG D

67.240 Other 16S, 17S, 18S
67.240 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.000 42.680 42.680 Agricultural 16S, 18S
0.000 0.000 0.000 0.000 24.560 24.560 Agriculture 17S
0.000 0.000 0.000 0.000 67.240 67.240 TOTAL 

AREA

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=27.240 ac   0.00% Impervious   Runoff Depth=0.44"Subcatchment 16S: Pre-Dev to ABVG. MRC 
   Tc=6.0 min   CN=71   Runoff=19.25 cfs  1.004 af

Runoff Area=24.560 ac   0.00% Impervious   Runoff Depth=0.44"Subcatchment 17S: Pre-Dev to ABVG. MRC 
   Tc=6.0 min   CN=71   Runoff=17.36 cfs  0.905 af

Runoff Area=15.440 ac   0.00% Impervious   Runoff Depth=0.44"Subcatchment 18S: Pre-Dev to ABVG. MRC 
   Tc=6.0 min   CN=71   Runoff=10.91 cfs  0.569 af

   Inflow=19.25 cfs  1.004 afLink 9L: ABVG. MRC Basin 1
   Primary=19.25 cfs  1.004 af

   Inflow=17.36 cfs  0.905 afLink 10L: ABVG. MRC Basin 2
   Primary=17.36 cfs  0.905 af

   Inflow=10.91 cfs  0.569 afLink 11L: ABVG. MRC Basin 3
   Primary=10.91 cfs  0.569 af

Total Runoff Area = 67.240 ac   Runoff Volume = 2.478 af   Average Runoff Depth = 0.44"
100.00% Pervious = 67.240 ac     0.00% Impervious = 0.000 ac

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 16S: Pre-Dev to ABVG. MRC Basin 1

Runoff = 19.25 cfs @ 11.99 hrs,  Volume= 1.004 af,  Depth= 0.44"
     Routed to Link 9L : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 27.240 71 Agricultural

27.240 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 16S: Pre-Dev to ABVG. MRC Basin 1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

21
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15
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1
0

Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=27.240 ac
Runoff Volume=1.004 af

Runoff Depth=0.44"
Tc=6.0 min

CN=71

19.25 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 17S: Pre-Dev to ABVG. MRC Basin 2

Runoff = 17.36 cfs @ 11.99 hrs,  Volume= 0.905 af,  Depth= 0.44"
     Routed to Link 10L : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 24.560 71 Agriculture

24.560 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 17S: Pre-Dev to ABVG. MRC Basin 2

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)
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2
1
0

Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=24.560 ac
Runoff Volume=0.905 af

Runoff Depth=0.44"
Tc=6.0 min

CN=71

17.36 cfs
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Summary for Subcatchment 18S: Pre-Dev to ABVG. MRC Basin 3

Runoff = 10.91 cfs @ 11.99 hrs,  Volume= 0.569 af,  Depth= 0.44"
     Routed to Link 11L : ABVG. MRC Basin 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 15.440 71 Agricultural

15.440 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 18S: Pre-Dev to ABVG. MRC Basin 3

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)
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11

10

9
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7

6

5

4

3

2

1

0

Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=15.440 ac
Runoff Volume=0.569 af

Runoff Depth=0.44"
Tc=6.0 min

CN=71

10.91 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 9L: ABVG. MRC Basin 1

Inflow Area = 27.240 ac, 0.00% Impervious,  Inflow Depth = 0.44"    for  1 Year event
Inflow = 19.25 cfs @ 11.99 hrs,  Volume= 1.004 af
Primary = 19.25 cfs @ 11.99 hrs,  Volume= 1.004 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 9L: ABVG. MRC Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Inflow Area=27.240 ac
19.25 cfs

19.25 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Link 10L: ABVG. MRC Basin 2

Inflow Area = 24.560 ac, 0.00% Impervious,  Inflow Depth = 0.44"    for  1 Year event
Inflow = 17.36 cfs @ 11.99 hrs,  Volume= 0.905 af
Primary = 17.36 cfs @ 11.99 hrs,  Volume= 0.905 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 10L: ABVG. MRC Basin 2

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Inflow Area=24.560 ac
17.36 cfs

17.36 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
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Summary for Link 11L: ABVG. MRC Basin 3

Inflow Area = 15.440 ac, 0.00% Impervious,  Inflow Depth = 0.44"    for  1 Year event
Inflow = 10.91 cfs @ 11.99 hrs,  Volume= 0.569 af
Primary = 10.91 cfs @ 11.99 hrs,  Volume= 0.569 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 11L: ABVG. MRC Basin 3

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Inflow Area=15.440 ac
10.91 cfs

10.91 cfs
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Post-Development

7S

Bypass Area (POI#1)

8S

Roof Area to Basin #1

9S

Drainage Area to
 Abvg.Basin #1

10S

Roof Area to Basin #2

11S

Drainage Area to Basin
 #2

12S

Bypass Area  'A'
 (POI#2)

13S

Bypass Area  'B'
 (POI#2)

14S

Drainage Area to Abvg
 Basin #3

15S

Bypass Area (POI#3)

1P

ABVG. MRC Basin 1

2P

ABVG. MRC Basin 2

3P

ABVG. MRC Basin 3

5L

POI #1 (West)

6L

POI #2 (East)

7L

POI #3 (Northeast)

8L

Total Post-Development

Routing Diagram for PP213222-SWM-2
Prepared by Bohler Engineers,  Printed 6/27/2023
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Subcat Reach Pond Link

PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Rainfall Events Listing

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 1 Year Type II 24-hr Default 24.00 1 2.40 2
2 2 Year Type II 24-hr Default 24.00 1 2.88 2
3 5 Year Type II 24-hr Default 24.00 1 3.60 2
4 10 Year Type II 24-hr Default 24.00 1 4.56 2
5 25 Year Type II 24-hr Default 24.00 1 5.76 2
6 50 Year Type II 24-hr Default 24.00 1 6.48 2
7 100 Year Type II 24-hr Default 24.00 1 7.44 2
8 WQ Type II 24-hr Scale 2.00 1 1.20 2

PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 3HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

18.140 61 Grass Cover  (9S, 11S, 14S)
10.650 98 Impervious  (13S, 14S)
18.100 98 Impervious Area  (9S, 11S)
15.470 58 Meadow Seed Mix  (7S, 12S, 13S, 15S)
21.340 98 Roof Area  (8S, 10S)
83.700 83 TOTAL AREA

PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
0.000 HSG D

83.700 Other 7S, 8S, 9S, 10S, 11S, 12S, 13S, 14S, 15S
83.700 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.000 18.140 18.140 Grass Cover 9S, 11S, 14S
0.000 0.000 0.000 0.000 10.650 10.650 Impervious 13S, 14S
0.000 0.000 0.000 0.000 18.100 18.100 Impervious Area 9S, 11S
0.000 0.000 0.000 0.000 15.470 15.470 Meadow Seed Mix 7S, 12S, 13S, 

15S
0.000 0.000 0.000 0.000 21.340 21.340 Roof Area 8S, 10S
0.000 0.000 0.000 0.000 83.700 83.700 TOTAL AREA

PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Pipe Listing (selected nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Width
(inches)

Diam/Height
(inches)

Inside-Fill
(inches)

1 1P 336.50 333.83 219.3 0.0122 0.012 0.0000 30.0000 0.0000
2 2P 326.50 323.00 45.6 0.0768 0.012 0.0000 42.0000 0.0000
3 3P 327.50 323.50 97.0 0.0412 0.012 0.0000 36.0000 0.0000

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=4.260 ac   0.00% Impervious   Runoff Depth=0.11"Subcatchment 7S: Bypass Area (POI#1)
   Tc=24.8 min   CN=58   Runoff=0.09 cfs  0.039 af

Runoff Area=9.340 ac   100.00% Impervious   Runoff Depth=2.17"Subcatchment 8S: Roof Area to Basin #1
   Tc=6.0 min   CN=98   Runoff=31.43 cfs  1.690 af

Runoff Area=17.900 ac   59.50% Impervious   Runoff Depth=1.36"Subcatchment 9S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=36.27 cfs  2.028 af

Runoff Area=12.000 ac   100.00% Impervious   Runoff Depth=2.17"Subcatchment 10S: Roof Area to Basin #2
   Tc=6.0 min   CN=98   Runoff=40.38 cfs  2.171 af

Runoff Area=12.560 ac   59.32% Impervious   Runoff Depth=1.36"Subcatchment 11S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=25.37 cfs  1.419 af

Runoff Area=3.080 ac   0.00% Impervious   Runoff Depth=0.11"Subcatchment 12S: Bypass Area  'A' (POI#2)
   Tc=6.0 min   CN=58   Runoff=0.09 cfs  0.028 af

Runoff Area=6.520 ac   15.18% Impervious   Runoff Depth=0.42"Subcatchment 13S: Bypass Area  'B' 
   Tc=6.0 min   CN=WQ   Runoff=3.34 cfs  0.230 af

Runoff Area=15.440 ac   62.56% Impervious   Runoff Depth=1.42"Subcatchment 14S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=32.85 cfs  1.829 af

Runoff Area=2.600 ac   0.00% Impervious   Runoff Depth=0.11"Subcatchment 15S: Bypass Area (POI#3)
   Tc=6.0 min   CN=58   Runoff=0.08 cfs  0.024 af

Peak Elev=338.98'  Storage=113,171 cf   Inflow=67.69 cfs  3.718 afPond 1P: ABVG. MRC Basin 1
   Outflow=2.15 cfs  2.861 af

Peak Elev=331.04'  Storage=109,957 cf   Inflow=65.74 cfs  3.591 afPond 2P: ABVG. MRC Basin 2
   Outflow=2.01 cfs  2.762 af

Peak Elev=330.58'  Storage=61,523 cf   Inflow=32.85 cfs  1.829 afPond 3P: ABVG. MRC Basin 3
   Outflow=0.57 cfs  1.192 af

   Inflow=0.09 cfs  0.039 afLink 5L: POI #1 (West)
   Primary=0.09 cfs  0.039 af

   Inflow=4.37 cfs  5.881 afLink 6L: POI #2 (East)
   Primary=4.37 cfs  5.881 af

   Inflow=0.59 cfs  1.216 afLink 7L: POI #3 (Northeast)
   Primary=0.59 cfs  1.216 af

   Inflow=4.92 cfs  7.136 afLink 8L: Total Post-Development
   Primary=4.92 cfs  7.136 af

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Total Runoff Area = 83.700 ac   Runoff Volume = 9.459 af   Average Runoff Depth = 1.36"
40.16% Pervious = 33.610 ac     59.84% Impervious = 50.090 ac
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Summary for Subcatchment 7S: Bypass Area (POI#1)

Runoff = 0.09 cfs @ 12.59 hrs,  Volume= 0.039 af,  Depth= 0.11"
     Routed to Link 5L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 4.260 58 Meadow Seed Mix

4.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 7S: Bypass Area (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=4.260 ac
Runoff Volume=0.039 af

Runoff Depth=0.11"
Tc=24.8 min

CN=58

0.09 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 8S: Roof Area to Basin #1

Runoff = 31.43 cfs @ 11.97 hrs,  Volume= 1.690 af,  Depth= 2.17"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 9.340 98 Roof Area

9.340 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 8S: Roof Area to Basin #1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=9.340 ac
Runoff Volume=1.690 af

Runoff Depth=2.17"
Tc=6.0 min

CN=98

31.43 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff = 36.27 cfs @ 11.97 hrs,  Volume= 2.028 af,  Depth= 1.36"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 7.250 61 Grass Cover
* 10.650 98 Impervious Area

17.900 Weighted Average
7.250 40.50% Pervious Area

10.650 59.50% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=17.900 ac
Runoff Volume=2.028 af

Runoff Depth=1.36"
Tc=6.0 min

CN=WQ

36.27 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 10S: Roof Area to Basin #2

Runoff = 40.38 cfs @ 11.97 hrs,  Volume= 2.171 af,  Depth= 2.17"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 12.000 98 Roof Area

12.000 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 10S: Roof Area to Basin #2

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=12.000 ac
Runoff Volume=2.171 af

Runoff Depth=2.17"
Tc=6.0 min

CN=98

40.38 cfs
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Summary for Subcatchment 11S: Drainage Area to Basin #2

Runoff = 25.37 cfs @ 11.97 hrs,  Volume= 1.419 af,  Depth= 1.36"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 5.110 61 Grass Cover
* 7.450 98 Impervious Area

12.560 Weighted Average
5.110 40.68% Pervious Area
7.450 59.32% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11S: Drainage Area to Basin #2

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=12.560 ac
Runoff Volume=1.419 af

Runoff Depth=1.36"
Tc=6.0 min

CN=WQ

25.37 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff = 0.09 cfs @ 12.05 hrs,  Volume= 0.028 af,  Depth= 0.11"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 3.080 58 Meadow Seed Mix

3.080 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=3.080 ac
Runoff Volume=0.028 af

Runoff Depth=0.11"
Tc=6.0 min

CN=58

0.09 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff = 3.34 cfs @ 11.97 hrs,  Volume= 0.230 af,  Depth= 0.42"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 5.530 58 Meadow Seed Mix
* 0.990 98 Impervious

6.520 Weighted Average
5.530 84.82% Pervious Area
0.990 15.18% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=6.520 ac
Runoff Volume=0.230 af

Runoff Depth=0.42"
Tc=6.0 min

CN=WQ

3.34 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff = 32.85 cfs @ 11.97 hrs,  Volume= 1.829 af,  Depth= 1.42"
     Routed to Pond 3P : ABVG. MRC Basin 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 5.780 61 Grass Cover
* 9.660 98 Impervious

15.440 Weighted Average
5.780 37.44% Pervious Area
9.660 62.56% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=15.440 ac
Runoff Volume=1.829 af

Runoff Depth=1.42"
Tc=6.0 min

CN=WQ

32.85 cfs
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Summary for Subcatchment 15S: Bypass Area (POI#3)

Runoff = 0.08 cfs @ 12.05 hrs,  Volume= 0.024 af,  Depth= 0.11"
     Routed to Link 7L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1 Year Rainfall=2.40"

Area (ac) CN Description
* 2.600 58 Meadow Seed Mix

2.600 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 15S: Bypass Area (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
1 Year Rainfall=2.40"

Runoff Area=2.600 ac
Runoff Volume=0.024 af

Runoff Depth=0.11"
Tc=6.0 min

CN=58

0.08 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Pond 1P: ABVG. MRC Basin 1

Inflow Area = 27.240 ac, 73.38% Impervious,  Inflow Depth = 1.64"    for  1 Year event
Inflow = 67.69 cfs @ 11.97 hrs,  Volume= 3.718 af
Outflow = 2.15 cfs @ 13.84 hrs,  Volume= 2.861 af,  Atten= 97%,  Lag= 112.4 min
Primary = 2.15 cfs @ 13.84 hrs,  Volume= 2.861 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 338.98' @ 13.84 hrs   Surf.Area= 215,025 sf   Storage= 113,171 cf

Plug-Flow detention time= 1,377.4 min calculated for 2.861 af (77% of inflow)
Center-of-Mass det. time= 1,289.4 min ( 2,054.1 - 764.8 )

Volume Invert Avail.Storage Storage Description
#1 338.00' 366,705 cf Above Soil (Prismatic) Listed below (Recalc)
#2 335.50' 10,501 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

70,005 cf Overall  x 15.0% Voids
#3 336.50' 31,502 cf MRC Soil (30% Voids) (Prismatic) Listed below (Recalc)

105,008 cf Overall  x 30.0% Voids
408,708 cf Total Available Storage

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

338.00 70,005 0 0
342.50 92,975 366,705 366,705

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

335.50 70,005 0 0
336.50 70,005 70,005 70,005

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

336.50 70,005 0 0
338.00 70,005 105,008 105,008

Device Routing     Invert Outlet Devices
#1 Primary 336.50' 30.0000"  Round Culvert   L= 219.3'   Ke= 0.500   

Inlet / Outlet Invert= 336.50' / 333.83'   S= 0.0122 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 4.91 sf   

#2 Device 1 336.50' 2.3750" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 338.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  2.50   
Width (feet)  1.75  1.75   

#4 Device 1 341.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 19HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Primary OutFlow  Max=2.14 cfs @ 13.84 hrs  HW=338.98'   (Free Discharge)
1=Culvert  (Passes 2.14 cfs of 26.30 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.23 cfs @ 7.43 fps)
3=Weir  (Weir Controls 1.91 cfs @ 2.27 fps)
4=Grate  ( Controls 0.00 cfs)

Pond 1P: ABVG. MRC Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Inflow Area=27.240 ac
Peak Elev=338.98'

Storage=113,171 cf

67.69 cfs

2.15 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Pond 2P: ABVG. MRC Basin 2

Inflow Area = 24.560 ac, 79.19% Impervious,  Inflow Depth = 1.75"    for  1 Year event
Inflow = 65.74 cfs @ 11.97 hrs,  Volume= 3.591 af
Outflow = 2.01 cfs @ 13.88 hrs,  Volume= 2.762 af,  Atten= 97%,  Lag= 114.9 min
Primary = 2.01 cfs @ 13.88 hrs,  Volume= 2.762 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 331.04' @ 13.88 hrs   Surf.Area= 201,005 sf   Storage= 109,957 cf

Plug-Flow detention time= 1,357.5 min calculated for 2.762 af (77% of inflow)
Center-of-Mass det. time= 1,269.7 min ( 2,032.9 - 763.2 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 446,558 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 9,779 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

65,195 cf Overall  x 15.0% Voids
#3 328.50' 29,338 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

97,793 cf Overall  x 30.0% Voids
485,675 cf Total Available Storage

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

330.00 65,195 0 0
335.60 94,290 446,558 446,558

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

327.50 65,195 0 0
328.50 65,195 65,195 65,195

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

328.50 65,195 0 0
330.00 65,195 97,793 97,793

Device Routing     Invert Outlet Devices
#1 Primary 326.50' 42.0000"  Round Culvert   L= 45.6'   Ke= 0.500   

Inlet / Outlet Invert= 326.50' / 323.00'   S= 0.0768 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 9.62 sf   

#2 Device 1 328.50' 2.2813" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 333.50' 72.0000" x 72.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 330.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  3.00   
Width (feet)  1.37  1.37   
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Primary OutFlow  Max=2.01 cfs @ 13.88 hrs  HW=331.04'  TW=328.50'   (Fixed TW Elev= 328.50')
1=Culvert  (Passes 2.01 cfs of 73.88 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.21 cfs @ 7.53 fps)
3=Grate  ( Controls 0.00 cfs)
4=Weir  (Weir Controls 1.80 cfs @ 2.41 fps)

Pond 2P: ABVG. MRC Basin 2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=24.560 ac
Peak Elev=331.04'

Storage=109,957 cf

65.74 cfs

2.01 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
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Summary for Pond 3P: ABVG. MRC Basin 3

Inflow Area = 15.440 ac, 62.56% Impervious,  Inflow Depth = 1.42"    for  1 Year event
Inflow = 32.85 cfs @ 11.97 hrs,  Volume= 1.829 af
Outflow = 0.57 cfs @ 16.71 hrs,  Volume= 1.192 af,  Atten= 98%,  Lag= 284.3 min
Primary = 0.57 cfs @ 16.71 hrs,  Volume= 1.192 af
     Routed to Link 7L : POI #3 (Northeast)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 330.58' @ 16.71 hrs   Surf.Area= 156,406 sf   Storage= 61,523 cf

Plug-Flow detention time= 1,658.9 min calculated for 1.192 af (65% of inflow)
Center-of-Mass det. time= 1,551.6 min ( 2,319.8 - 768.3 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 384,915 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 7,695 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

51,300 cf Overall  x 15.0% Voids
#3 328.50' 23,085 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

76,950 cf Overall  x 30.0% Voids
415,695 cf Total Available Storage

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

330.00 51,300 0 0
336.00 77,005 384,915 384,915

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

327.50 51,300 0 0
328.50 51,300 51,300 51,300

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

328.50 51,300 0 0
330.00 51,300 76,950 76,950

Device Routing     Invert Outlet Devices
#1 Primary 327.50' 36.0000"  Round Culvert   L= 97.0'   Ke= 0.500   

Inlet / Outlet Invert= 327.50' / 323.50'   S= 0.0412 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 7.07 sf   

#2 Device 1 328.50' 1.6875" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 330.25' 12.0000" Vert. Main Orifice    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 333.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 332.00' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  3.00  3.00   

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
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Primary OutFlow  Max=0.56 cfs @ 16.71 hrs  HW=330.58'  TW=328.00'   (Fixed TW Elev= 328.00')
1=Culvert  (Passes 0.56 cfs of 42.85 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.11 cfs @ 6.83 fps)
3=Main Orifice  (Orifice Controls 0.45 cfs @ 1.97 fps)
4=Grate  ( Controls 0.00 cfs)
5=Weir  ( Controls 0.00 cfs)

Pond 3P: ABVG. MRC Basin 3
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Inflow Area=15.440 ac
Peak Elev=330.58'
Storage=61,523 cf

32.85 cfs

0.57 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
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Summary for Link 5L: POI #1 (West)

Inflow Area = 4.260 ac, 0.00% Impervious,  Inflow Depth = 0.11"    for  1 Year event
Inflow = 0.09 cfs @ 12.59 hrs,  Volume= 0.039 af
Primary = 0.09 cfs @ 12.59 hrs,  Volume= 0.039 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 5L: POI #1 (West)
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Inflow Area=4.260 ac
0.09 cfs

0.09 cfs
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Summary for Link 6L: POI #2 (East)

Inflow Area = 61.400 ac, 65.85% Impervious,  Inflow Depth > 1.15"    for  1 Year event
Inflow = 4.37 cfs @ 13.71 hrs,  Volume= 5.881 af
Primary = 4.37 cfs @ 13.71 hrs,  Volume= 5.881 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 6L: POI #2 (East)
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Inflow Area=61.400 ac
4.37 cfs

4.37 cfs
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Summary for Link 7L: POI #3 (Northeast)

Inflow Area = 18.040 ac, 53.55% Impervious,  Inflow Depth > 0.81"    for  1 Year event
Inflow = 0.59 cfs @ 16.62 hrs,  Volume= 1.216 af
Primary = 0.59 cfs @ 16.62 hrs,  Volume= 1.216 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 7L: POI #3 (Northeast)

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=18.040 ac
0.59 cfs

0.59 cfs

Type II 24-hr  1 Year Rainfall=2.40"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 27HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Summary for Link 8L: Total Post-Development

Inflow Area = 83.700 ac, 59.84% Impervious,  Inflow Depth > 1.02"    for  1 Year event
Inflow = 4.92 cfs @ 13.82 hrs,  Volume= 7.136 af
Primary = 4.92 cfs @ 13.82 hrs,  Volume= 7.136 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 8L: Total Post-Development

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Inflow Area=83.700 ac
4.92 cfs

4.92 cfs
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=4.260 ac   0.00% Impervious   Runoff Depth=0.24"Subcatchment 7S: Bypass Area (POI#1)
   Tc=24.8 min   CN=58   Runoff=0.39 cfs  0.084 af

Runoff Area=9.340 ac   100.00% Impervious   Runoff Depth=2.65"Subcatchment 8S: Roof Area to Basin #1
   Tc=6.0 min   CN=98   Runoff=37.93 cfs  2.062 af

Runoff Area=17.900 ac   59.50% Impervious   Runoff Depth=1.71"Subcatchment 9S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=45.65 cfs  2.545 af

Runoff Area=12.000 ac   100.00% Impervious   Runoff Depth=2.65"Subcatchment 10S: Roof Area to Basin #2
   Tc=6.0 min   CN=98   Runoff=48.73 cfs  2.649 af

Runoff Area=12.560 ac   59.32% Impervious   Runoff Depth=1.70"Subcatchment 11S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=31.95 cfs  1.781 af

Runoff Area=3.080 ac   0.00% Impervious   Runoff Depth=0.24"Subcatchment 12S: Bypass Area  'A' (POI#2)
   Tc=6.0 min   CN=58   Runoff=0.67 cfs  0.061 af

Runoff Area=6.520 ac   15.18% Impervious   Runoff Depth=0.60"Subcatchment 13S: Bypass Area  'B' 
   Tc=6.0 min   CN=WQ   Runoff=4.92 cfs  0.327 af

Runoff Area=15.440 ac   62.56% Impervious   Runoff Depth=1.78"Subcatchment 14S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=41.14 cfs  2.287 af

Runoff Area=2.600 ac   0.00% Impervious   Runoff Depth=0.24"Subcatchment 15S: Bypass Area (POI#3)
   Tc=6.0 min   CN=58   Runoff=0.56 cfs  0.051 af

Peak Elev=339.24'  Storage=132,600 cf   Inflow=83.56 cfs  4.606 afPond 1P: ABVG. MRC Basin 1
   Outflow=3.88 cfs  3.735 af

Peak Elev=331.31'  Storage=129,108 cf   Inflow=80.66 cfs  4.430 afPond 2P: ABVG. MRC Basin 2
   Outflow=3.51 cfs  3.586 af

Peak Elev=330.76'  Storage=71,002 cf   Inflow=41.14 cfs  2.287 afPond 3P: ABVG. MRC Basin 3
   Outflow=1.09 cfs  1.637 af

   Inflow=0.39 cfs  0.084 afLink 5L: POI #1 (West)
   Primary=0.39 cfs  0.084 af

   Inflow=8.47 cfs  7.710 afLink 6L: POI #2 (East)
   Primary=8.47 cfs  7.710 af

   Inflow=1.15 cfs  1.688 afLink 7L: POI #3 (Northeast)
   Primary=1.15 cfs  1.688 af

   Inflow=9.32 cfs  9.482 afLink 8L: Total Post-Development
   Primary=9.32 cfs  9.482 af
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Total Runoff Area = 83.700 ac   Runoff Volume = 11.846 af   Average Runoff Depth = 1.70"
40.16% Pervious = 33.610 ac     59.84% Impervious = 50.090 ac

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 7S: Bypass Area (POI#1)

Runoff = 0.39 cfs @ 12.31 hrs,  Volume= 0.084 af,  Depth= 0.24"
     Routed to Link 5L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 4.260 58 Meadow Seed Mix

4.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 7S: Bypass Area (POI#1)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=4.260 ac
Runoff Volume=0.084 af

Runoff Depth=0.24"
Tc=24.8 min

CN=58

0.39 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
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Summary for Subcatchment 8S: Roof Area to Basin #1

Runoff = 37.93 cfs @ 11.97 hrs,  Volume= 2.062 af,  Depth= 2.65"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 9.340 98 Roof Area

9.340 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 8S: Roof Area to Basin #1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=9.340 ac
Runoff Volume=2.062 af

Runoff Depth=2.65"
Tc=6.0 min

CN=98

37.93 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
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Summary for Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff = 45.65 cfs @ 11.97 hrs,  Volume= 2.545 af,  Depth= 1.71"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 7.250 61 Grass Cover
* 10.650 98 Impervious Area

17.900 Weighted Average
7.250 40.50% Pervious Area

10.650 59.50% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=17.900 ac
Runoff Volume=2.545 af

Runoff Depth=1.71"
Tc=6.0 min

CN=WQ

45.65 cfs

58
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Summary for Subcatchment 10S: Roof Area to Basin #2

Runoff = 48.73 cfs @ 11.97 hrs,  Volume= 2.649 af,  Depth= 2.65"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 12.000 98 Roof Area

12.000 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 10S: Roof Area to Basin #2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=12.000 ac
Runoff Volume=2.649 af

Runoff Depth=2.65"
Tc=6.0 min

CN=98

48.73 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 11S: Drainage Area to Basin #2

Runoff = 31.95 cfs @ 11.97 hrs,  Volume= 1.781 af,  Depth= 1.70"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 5.110 61 Grass Cover
* 7.450 98 Impervious Area

12.560 Weighted Average
5.110 40.68% Pervious Area
7.450 59.32% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11S: Drainage Area to Basin #2

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=12.560 ac
Runoff Volume=1.781 af

Runoff Depth=1.70"
Tc=6.0 min

CN=WQ

31.95 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
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Summary for Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff = 0.67 cfs @ 12.02 hrs,  Volume= 0.061 af,  Depth= 0.24"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 3.080 58 Meadow Seed Mix

3.080 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=3.080 ac
Runoff Volume=0.061 af

Runoff Depth=0.24"
Tc=6.0 min

CN=58

0.67 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
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Summary for Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff = 4.92 cfs @ 11.98 hrs,  Volume= 0.327 af,  Depth= 0.60"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 5.530 58 Meadow Seed Mix
* 0.990 98 Impervious

6.520 Weighted Average
5.530 84.82% Pervious Area
0.990 15.18% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=6.520 ac
Runoff Volume=0.327 af

Runoff Depth=0.60"
Tc=6.0 min

CN=WQ

4.92 cfs

59
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Summary for Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff = 41.14 cfs @ 11.97 hrs,  Volume= 2.287 af,  Depth= 1.78"
     Routed to Pond 3P : ABVG. MRC Basin 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 5.780 61 Grass Cover
* 9.660 98 Impervious

15.440 Weighted Average
5.780 37.44% Pervious Area
9.660 62.56% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=15.440 ac
Runoff Volume=2.287 af

Runoff Depth=1.78"
Tc=6.0 min

CN=WQ

41.14 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 38HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 15S: Bypass Area (POI#3)

Runoff = 0.56 cfs @ 12.02 hrs,  Volume= 0.051 af,  Depth= 0.24"
     Routed to Link 7L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 Year Rainfall=2.88"

Area (ac) CN Description
* 2.600 58 Meadow Seed Mix

2.600 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 15S: Bypass Area (POI#3)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 Year Rainfall=2.88"

Runoff Area=2.600 ac
Runoff Volume=0.051 af

Runoff Depth=0.24"
Tc=6.0 min

CN=58

0.56 cfs

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
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Summary for Pond 1P: ABVG. MRC Basin 1

Inflow Area = 27.240 ac, 73.38% Impervious,  Inflow Depth = 2.03"    for  2 Year event
Inflow = 83.56 cfs @ 11.97 hrs,  Volume= 4.606 af
Outflow = 3.88 cfs @ 13.08 hrs,  Volume= 3.735 af,  Atten= 95%,  Lag= 66.7 min
Primary = 3.88 cfs @ 13.08 hrs,  Volume= 3.735 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 339.24' @ 13.08 hrs   Surf.Area= 216,336 sf   Storage= 132,600 cf

Plug-Flow detention time= 1,127.4 min calculated for 3.735 af (81% of inflow)
Center-of-Mass det. time= 1,047.1 min ( 1,809.3 - 762.2 )

Volume Invert Avail.Storage Storage Description
#1 338.00' 366,705 cf Above Soil (Prismatic) Listed below (Recalc)
#2 335.50' 10,501 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

70,005 cf Overall  x 15.0% Voids
#3 336.50' 31,502 cf MRC Soil (30% Voids) (Prismatic) Listed below (Recalc)

105,008 cf Overall  x 30.0% Voids
408,708 cf Total Available Storage

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

338.00 70,005 0 0
342.50 92,975 366,705 366,705

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

335.50 70,005 0 0
336.50 70,005 70,005 70,005

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

336.50 70,005 0 0
338.00 70,005 105,008 105,008

Device Routing     Invert Outlet Devices
#1 Primary 336.50' 30.0000"  Round Culvert   L= 219.3'   Ke= 0.500   

Inlet / Outlet Invert= 336.50' / 333.83'   S= 0.0122 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 4.91 sf   

#2 Device 1 336.50' 2.3750" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 338.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  2.50   
Width (feet)  1.75  1.75   

#4 Device 1 341.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Primary OutFlow  Max=3.88 cfs @ 13.08 hrs  HW=339.24'   (Free Discharge)
1=Culvert  (Passes 3.88 cfs of 28.83 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.24 cfs @ 7.82 fps)
3=Weir  (Weir Controls 3.64 cfs @ 2.81 fps)
4=Grate  ( Controls 0.00 cfs)

Pond 1P: ABVG. MRC Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Inflow Area=27.240 ac
Peak Elev=339.24'

Storage=132,600 cf

83.56 cfs

3.88 cfs
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Summary for Pond 2P: ABVG. MRC Basin 2

Inflow Area = 24.560 ac, 79.19% Impervious,  Inflow Depth = 2.16"    for  2 Year event
Inflow = 80.66 cfs @ 11.97 hrs,  Volume= 4.430 af
Outflow = 3.51 cfs @ 13.17 hrs,  Volume= 3.586 af,  Atten= 96%,  Lag= 72.4 min
Primary = 3.51 cfs @ 13.17 hrs,  Volume= 3.586 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 331.31' @ 13.17 hrs   Surf.Area= 202,400 sf   Storage= 129,108 cf

Plug-Flow detention time= 1,121.8 min calculated for 3.586 af (81% of inflow)
Center-of-Mass det. time= 1,042.2 min ( 1,802.4 - 760.2 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 446,558 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 9,779 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

65,195 cf Overall  x 15.0% Voids
#3 328.50' 29,338 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

97,793 cf Overall  x 30.0% Voids
485,675 cf Total Available Storage

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

330.00 65,195 0 0
335.60 94,290 446,558 446,558

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

327.50 65,195 0 0
328.50 65,195 65,195 65,195

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

328.50 65,195 0 0
330.00 65,195 97,793 97,793

Device Routing     Invert Outlet Devices
#1 Primary 326.50' 42.0000"  Round Culvert   L= 45.6'   Ke= 0.500   

Inlet / Outlet Invert= 326.50' / 323.00'   S= 0.0768 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 9.62 sf   

#2 Device 1 328.50' 2.2813" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 333.50' 72.0000" x 72.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 330.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  3.00   
Width (feet)  1.37  1.37   
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Primary OutFlow  Max=3.51 cfs @ 13.17 hrs  HW=331.31'  TW=328.50'   (Fixed TW Elev= 328.50')
1=Culvert  (Passes 3.51 cfs of 77.68 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.23 cfs @ 7.94 fps)
3=Grate  ( Controls 0.00 cfs)
4=Weir  (Weir Controls 3.28 cfs @ 2.95 fps)

Pond 2P: ABVG. MRC Basin 2

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=24.560 ac
Peak Elev=331.31'

Storage=129,108 cf

80.66 cfs

3.51 cfs
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Summary for Pond 3P: ABVG. MRC Basin 3

Inflow Area = 15.440 ac, 62.56% Impervious,  Inflow Depth = 1.78"    for  2 Year event
Inflow = 41.14 cfs @ 11.97 hrs,  Volume= 2.287 af
Outflow = 1.09 cfs @ 14.58 hrs,  Volume= 1.637 af,  Atten= 97%,  Lag= 156.8 min
Primary = 1.09 cfs @ 14.58 hrs,  Volume= 1.637 af
     Routed to Link 7L : POI #3 (Northeast)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 330.76' @ 14.58 hrs   Surf.Area= 157,156 sf   Storage= 71,002 cf

Plug-Flow detention time= 1,329.6 min calculated for 1.637 af (72% of inflow)
Center-of-Mass det. time= 1,229.6 min ( 1,996.2 - 766.6 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 384,915 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 7,695 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

51,300 cf Overall  x 15.0% Voids
#3 328.50' 23,085 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

76,950 cf Overall  x 30.0% Voids
415,695 cf Total Available Storage

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

330.00 51,300 0 0
336.00 77,005 384,915 384,915

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

327.50 51,300 0 0
328.50 51,300 51,300 51,300

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

328.50 51,300 0 0
330.00 51,300 76,950 76,950

Device Routing     Invert Outlet Devices
#1 Primary 327.50' 36.0000"  Round Culvert   L= 97.0'   Ke= 0.500   

Inlet / Outlet Invert= 327.50' / 323.50'   S= 0.0412 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 7.07 sf   

#2 Device 1 328.50' 1.6875" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 330.25' 12.0000" Vert. Main Orifice    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 333.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 332.00' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  3.00  3.00   

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 44HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Primary OutFlow  Max=1.09 cfs @ 14.58 hrs  HW=330.76'  TW=328.00'   (Fixed TW Elev= 328.00')
1=Culvert  (Passes 1.09 cfs of 45.15 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.11 cfs @ 7.12 fps)
3=Main Orifice  (Orifice Controls 0.98 cfs @ 2.43 fps)
4=Grate  ( Controls 0.00 cfs)
5=Weir  ( Controls 0.00 cfs)

Pond 3P: ABVG. MRC Basin 3
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Inflow Area=15.440 ac
Peak Elev=330.76'
Storage=71,002 cf

41.14 cfs

1.09 cfs
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Summary for Link 5L: POI #1 (West)

Inflow Area = 4.260 ac, 0.00% Impervious,  Inflow Depth = 0.24"    for  2 Year event
Inflow = 0.39 cfs @ 12.31 hrs,  Volume= 0.084 af
Primary = 0.39 cfs @ 12.31 hrs,  Volume= 0.084 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 5L: POI #1 (West)
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Inflow Area=4.260 ac
0.39 cfs

0.39 cfs
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Summary for Link 6L: POI #2 (East)

Inflow Area = 61.400 ac, 65.85% Impervious,  Inflow Depth > 1.51"    for  2 Year event
Inflow = 8.47 cfs @ 12.02 hrs,  Volume= 7.710 af
Primary = 8.47 cfs @ 12.02 hrs,  Volume= 7.710 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 6L: POI #2 (East)
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Inflow Area=61.400 ac
8.47 cfs

8.47 cfs
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Summary for Link 7L: POI #3 (Northeast)

Inflow Area = 18.040 ac, 53.55% Impervious,  Inflow Depth > 1.12"    for  2 Year event
Inflow = 1.15 cfs @ 14.46 hrs,  Volume= 1.688 af
Primary = 1.15 cfs @ 14.46 hrs,  Volume= 1.688 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 7L: POI #3 (Northeast)

Inflow
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Inflow Area=18.040 ac
1.15 cfs

1.15 cfs
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Summary for Link 8L: Total Post-Development

Inflow Area = 83.700 ac, 59.84% Impervious,  Inflow Depth > 1.36"    for  2 Year event
Inflow = 9.32 cfs @ 12.02 hrs,  Volume= 9.482 af
Primary = 9.32 cfs @ 12.02 hrs,  Volume= 9.482 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 8L: Total Post-Development
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Inflow Area=83.700 ac
9.32 cfs

9.32 cfs
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=4.260 ac   0.00% Impervious   Runoff Depth=0.49"Subcatchment 7S: Bypass Area (POI#1)
   Tc=24.8 min   CN=58   Runoff=1.31 cfs  0.175 af

Runoff Area=9.340 ac   100.00% Impervious   Runoff Depth=3.37"Subcatchment 8S: Roof Area to Basin #1
   Tc=6.0 min   CN=98   Runoff=47.64 cfs  2.620 af

Runoff Area=17.900 ac   59.50% Impervious   Runoff Depth=2.25"Subcatchment 9S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=60.94 cfs  3.361 af

Runoff Area=12.000 ac   100.00% Impervious   Runoff Depth=3.37"Subcatchment 10S: Roof Area to Basin #2
   Tc=6.0 min   CN=98   Runoff=61.21 cfs  3.366 af

Runoff Area=12.560 ac   59.32% Impervious   Runoff Depth=2.25"Subcatchment 11S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=42.66 cfs  2.353 af

Runoff Area=3.080 ac   0.00% Impervious   Runoff Depth=0.49"Subcatchment 12S: Bypass Area  'A' (POI#2)
   Tc=6.0 min   CN=58   Runoff=2.14 cfs  0.127 af

Runoff Area=6.520 ac   15.18% Impervious   Runoff Depth=0.93"Subcatchment 13S: Bypass Area  'B' 
   Tc=6.0 min   CN=WQ   Runoff=8.69 cfs  0.505 af

Runoff Area=15.440 ac   62.56% Impervious   Runoff Depth=2.34"Subcatchment 14S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=54.54 cfs  3.008 af

Runoff Area=2.600 ac   0.00% Impervious   Runoff Depth=0.49"Subcatchment 15S: Bypass Area (POI#3)
   Tc=6.0 min   CN=58   Runoff=1.81 cfs  0.107 af

Peak Elev=339.65'  Storage=164,174 cf   Inflow=108.55 cfs  5.981 afPond 1P: ABVG. MRC Basin 1
   Outflow=7.29 cfs  5.096 af

Peak Elev=331.73'  Storage=159,638 cf   Inflow=103.85 cfs  5.719 afPond 2P: ABVG. MRC Basin 2
   Outflow=6.36 cfs  4.861 af

Peak Elev=331.05'  Storage=87,229 cf   Inflow=54.54 cfs  3.008 afPond 3P: ABVG. MRC Basin 3
   Outflow=2.18 cfs  2.346 af

   Inflow=1.31 cfs  0.175 afLink 5L: POI #1 (West)
   Primary=1.31 cfs  0.175 af

   Inflow=18.28 cfs  10.589 afLink 6L: POI #2 (East)
   Primary=18.28 cfs  10.589 af

   Inflow=2.68 cfs  2.453 afLink 7L: POI #3 (Northeast)
   Primary=2.68 cfs  2.453 af

   Inflow=21.24 cfs  13.217 afLink 8L: Total Post-Development
   Primary=21.24 cfs  13.217 af
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Total Runoff Area = 83.700 ac   Runoff Volume = 15.621 af   Average Runoff Depth = 2.24"
40.16% Pervious = 33.610 ac     59.84% Impervious = 50.090 ac
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Summary for Subcatchment 7S: Bypass Area (POI#1)

Runoff = 1.31 cfs @ 12.26 hrs,  Volume= 0.175 af,  Depth= 0.49"
     Routed to Link 5L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 4.260 58 Meadow Seed Mix

4.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 7S: Bypass Area (POI#1)
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=4.260 ac
Runoff Volume=0.175 af

Runoff Depth=0.49"
Tc=24.8 min

CN=58

1.31 cfs

Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 52HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 8S: Roof Area to Basin #1

Runoff = 47.64 cfs @ 11.97 hrs,  Volume= 2.620 af,  Depth= 3.37"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 9.340 98 Roof Area

9.340 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 8S: Roof Area to Basin #1
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=9.340 ac
Runoff Volume=2.620 af

Runoff Depth=3.37"
Tc=6.0 min

CN=98

47.64 cfs
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Summary for Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff = 60.94 cfs @ 11.97 hrs,  Volume= 3.361 af,  Depth= 2.25"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 7.250 61 Grass Cover
* 10.650 98 Impervious Area

17.900 Weighted Average
7.250 40.50% Pervious Area

10.650 59.50% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=17.900 ac
Runoff Volume=3.361 af

Runoff Depth=2.25"
Tc=6.0 min

CN=WQ

60.94 cfs
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Summary for Subcatchment 10S: Roof Area to Basin #2

Runoff = 61.21 cfs @ 11.97 hrs,  Volume= 3.366 af,  Depth= 3.37"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 12.000 98 Roof Area

12.000 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 10S: Roof Area to Basin #2

Runoff

Hydrograph
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=12.000 ac
Runoff Volume=3.366 af

Runoff Depth=3.37"
Tc=6.0 min

CN=98

61.21 cfs
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Summary for Subcatchment 11S: Drainage Area to Basin #2

Runoff = 42.66 cfs @ 11.97 hrs,  Volume= 2.353 af,  Depth= 2.25"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 5.110 61 Grass Cover
* 7.450 98 Impervious Area

12.560 Weighted Average
5.110 40.68% Pervious Area
7.450 59.32% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11S: Drainage Area to Basin #2
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=12.560 ac
Runoff Volume=2.353 af

Runoff Depth=2.25"
Tc=6.0 min

CN=WQ

42.66 cfs
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Summary for Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff = 2.14 cfs @ 12.00 hrs,  Volume= 0.127 af,  Depth= 0.49"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 3.080 58 Meadow Seed Mix

3.080 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=3.080 ac
Runoff Volume=0.127 af

Runoff Depth=0.49"
Tc=6.0 min

CN=58

2.14 cfs
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Summary for Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff = 8.69 cfs @ 11.98 hrs,  Volume= 0.505 af,  Depth= 0.93"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 5.530 58 Meadow Seed Mix
* 0.990 98 Impervious

6.520 Weighted Average
5.530 84.82% Pervious Area
0.990 15.18% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=6.520 ac
Runoff Volume=0.505 af

Runoff Depth=0.93"
Tc=6.0 min

CN=WQ

8.69 cfs
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Summary for Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff = 54.54 cfs @ 11.97 hrs,  Volume= 3.008 af,  Depth= 2.34"
     Routed to Pond 3P : ABVG. MRC Basin 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 5.780 61 Grass Cover
* 9.660 98 Impervious

15.440 Weighted Average
5.780 37.44% Pervious Area
9.660 62.56% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

60

55

50

45

40

35

30

25

20

15

10

5

0

Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=15.440 ac
Runoff Volume=3.008 af

Runoff Depth=2.34"
Tc=6.0 min

CN=WQ

54.54 cfs
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Summary for Subcatchment 15S: Bypass Area (POI#3)

Runoff = 1.81 cfs @ 12.00 hrs,  Volume= 0.107 af,  Depth= 0.49"
     Routed to Link 7L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  5 Year Rainfall=3.60"

Area (ac) CN Description
* 2.600 58 Meadow Seed Mix

2.600 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 15S: Bypass Area (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
5 Year Rainfall=3.60"

Runoff Area=2.600 ac
Runoff Volume=0.107 af

Runoff Depth=0.49"
Tc=6.0 min

CN=58

1.81 cfs

Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
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Summary for Pond 1P: ABVG. MRC Basin 1

Inflow Area = 27.240 ac, 73.38% Impervious,  Inflow Depth = 2.63"    for  5 Year event
Inflow = 108.55 cfs @ 11.97 hrs,  Volume= 5.981 af
Outflow = 7.29 cfs @ 12.59 hrs,  Volume= 5.096 af,  Atten= 93%,  Lag= 37.2 min
Primary = 7.29 cfs @ 12.59 hrs,  Volume= 5.096 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 339.65' @ 12.59 hrs   Surf.Area= 218,419 sf   Storage= 164,174 cf

Plug-Flow detention time= 897.1 min calculated for 5.096 af (85% of inflow)
Center-of-Mass det. time= 827.4 min ( 1,586.8 - 759.3 )

Volume Invert Avail.Storage Storage Description
#1 338.00' 366,705 cf Above Soil (Prismatic) Listed below (Recalc)
#2 335.50' 10,501 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

70,005 cf Overall  x 15.0% Voids
#3 336.50' 31,502 cf MRC Soil (30% Voids) (Prismatic) Listed below (Recalc)

105,008 cf Overall  x 30.0% Voids
408,708 cf Total Available Storage

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

338.00 70,005 0 0
342.50 92,975 366,705 366,705

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

335.50 70,005 0 0
336.50 70,005 70,005 70,005

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

336.50 70,005 0 0
338.00 70,005 105,008 105,008

Device Routing     Invert Outlet Devices
#1 Primary 336.50' 30.0000"  Round Culvert   L= 219.3'   Ke= 0.500   

Inlet / Outlet Invert= 336.50' / 333.83'   S= 0.0122 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 4.91 sf   

#2 Device 1 336.50' 2.3750" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 338.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  2.50   
Width (feet)  1.75  1.75   

#4 Device 1 341.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   
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Primary OutFlow  Max=7.29 cfs @ 12.59 hrs  HW=339.65'   (Free Discharge)
1=Culvert  (Passes 7.29 cfs of 32.55 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.26 cfs @ 8.41 fps)
3=Weir  (Weir Controls 7.03 cfs @ 3.51 fps)
4=Grate  ( Controls 0.00 cfs)

Pond 1P: ABVG. MRC Basin 1

Inflow
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Inflow Area=27.240 ac
Peak Elev=339.65'

Storage=164,174 cf

108.55 cfs

7.29 cfs

Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
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Summary for Pond 2P: ABVG. MRC Basin 2

Inflow Area = 24.560 ac, 79.19% Impervious,  Inflow Depth = 2.79"    for  5 Year event
Inflow = 103.85 cfs @ 11.97 hrs,  Volume= 5.719 af
Outflow = 6.36 cfs @ 12.67 hrs,  Volume= 4.861 af,  Atten= 94%,  Lag= 42.1 min
Primary = 6.36 cfs @ 12.67 hrs,  Volume= 4.861 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 331.73' @ 12.67 hrs   Surf.Area= 204,570 sf   Storage= 159,638 cf

Plug-Flow detention time= 904.4 min calculated for 4.861 af (85% of inflow)
Center-of-Mass det. time= 834.5 min ( 1,591.4 - 756.9 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 446,558 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 9,779 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

65,195 cf Overall  x 15.0% Voids
#3 328.50' 29,338 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

97,793 cf Overall  x 30.0% Voids
485,675 cf Total Available Storage

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

330.00 65,195 0 0
335.60 94,290 446,558 446,558

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

327.50 65,195 0 0
328.50 65,195 65,195 65,195

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

328.50 65,195 0 0
330.00 65,195 97,793 97,793

Device Routing     Invert Outlet Devices
#1 Primary 326.50' 42.0000"  Round Culvert   L= 45.6'   Ke= 0.500   

Inlet / Outlet Invert= 326.50' / 323.00'   S= 0.0768 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 9.62 sf   

#2 Device 1 328.50' 2.2813" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 333.50' 72.0000" x 72.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 330.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  3.00   
Width (feet)  1.37  1.37   

Type II 24-hr  5 Year Rainfall=3.60"PP213222-SWM-2
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Primary OutFlow  Max=6.36 cfs @ 12.67 hrs  HW=331.73'  TW=328.50'   (Fixed TW Elev= 328.50')
1=Culvert  (Passes 6.36 cfs of 83.25 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.24 cfs @ 8.52 fps)
3=Grate  ( Controls 0.00 cfs)
4=Weir  (Weir Controls 6.12 cfs @ 3.63 fps)

Pond 2P: ABVG. MRC Basin 2
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Inflow Area=24.560 ac
Peak Elev=331.73'

Storage=159,638 cf

103.85 cfs

6.36 cfs
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Summary for Pond 3P: ABVG. MRC Basin 3

Inflow Area = 15.440 ac, 62.56% Impervious,  Inflow Depth = 2.34"    for  5 Year event
Inflow = 54.54 cfs @ 11.97 hrs,  Volume= 3.008 af
Outflow = 2.18 cfs @ 13.43 hrs,  Volume= 2.346 af,  Atten= 96%,  Lag= 87.6 min
Primary = 2.18 cfs @ 13.43 hrs,  Volume= 2.346 af
     Routed to Link 7L : POI #3 (Northeast)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 331.05' @ 13.43 hrs   Surf.Area= 158,415 sf   Storage= 87,229 cf

Plug-Flow detention time= 1,039.8 min calculated for 2.346 af (78% of inflow)
Center-of-Mass det. time= 951.1 min ( 1,715.9 - 764.8 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 384,915 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 7,695 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

51,300 cf Overall  x 15.0% Voids
#3 328.50' 23,085 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

76,950 cf Overall  x 30.0% Voids
415,695 cf Total Available Storage

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

330.00 51,300 0 0
336.00 77,005 384,915 384,915

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

327.50 51,300 0 0
328.50 51,300 51,300 51,300

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

328.50 51,300 0 0
330.00 51,300 76,950 76,950

Device Routing     Invert Outlet Devices
#1 Primary 327.50' 36.0000"  Round Culvert   L= 97.0'   Ke= 0.500   

Inlet / Outlet Invert= 327.50' / 323.50'   S= 0.0412 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 7.07 sf   

#2 Device 1 328.50' 1.6875" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 330.25' 12.0000" Vert. Main Orifice    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 333.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 332.00' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  3.00  3.00   
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Primary OutFlow  Max=2.18 cfs @ 13.43 hrs  HW=331.05'  TW=328.00'   (Fixed TW Elev= 328.00')
1=Culvert  (Passes 2.18 cfs of 48.78 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.12 cfs @ 7.59 fps)
3=Main Orifice  (Orifice Controls 2.07 cfs @ 3.05 fps)
4=Grate  ( Controls 0.00 cfs)
5=Weir  ( Controls 0.00 cfs)

Pond 3P: ABVG. MRC Basin 3
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Inflow Area=15.440 ac
Peak Elev=331.05'
Storage=87,229 cf

54.54 cfs

2.18 cfs
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Summary for Link 5L: POI #1 (West)

Inflow Area = 4.260 ac, 0.00% Impervious,  Inflow Depth = 0.49"    for  5 Year event
Inflow = 1.31 cfs @ 12.26 hrs,  Volume= 0.175 af
Primary = 1.31 cfs @ 12.26 hrs,  Volume= 0.175 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 5L: POI #1 (West)

Inflow
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Inflow Area=4.260 ac
1.31 cfs

1.31 cfs
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Summary for Link 6L: POI #2 (East)

Inflow Area = 61.400 ac, 65.85% Impervious,  Inflow Depth > 2.07"    for  5 Year event
Inflow = 18.28 cfs @ 12.01 hrs,  Volume= 10.589 af
Primary = 18.28 cfs @ 12.01 hrs,  Volume= 10.589 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 6L: POI #2 (East)
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Inflow Area=61.400 ac
18.28 cfs

18.28 cfs
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Summary for Link 7L: POI #3 (Northeast)

Inflow Area = 18.040 ac, 53.55% Impervious,  Inflow Depth > 1.63"    for  5 Year event
Inflow = 2.68 cfs @ 12.02 hrs,  Volume= 2.453 af
Primary = 2.68 cfs @ 12.02 hrs,  Volume= 2.453 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 7L: POI #3 (Northeast)
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Inflow Area=18.040 ac
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Summary for Link 8L: Total Post-Development

Inflow Area = 83.700 ac, 59.84% Impervious,  Inflow Depth > 1.89"    for  5 Year event
Inflow = 21.24 cfs @ 12.02 hrs,  Volume= 13.217 af
Primary = 21.24 cfs @ 12.02 hrs,  Volume= 13.217 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 8L: Total Post-Development
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Inflow Area=83.700 ac
21.24 cfs
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=4.260 ac   0.00% Impervious   Runoff Depth=0.94"Subcatchment 7S: Bypass Area (POI#1)
   Tc=24.8 min   CN=58   Runoff=3.15 cfs  0.332 af

Runoff Area=9.340 ac   100.00% Impervious   Runoff Depth=4.32"Subcatchment 8S: Roof Area to Basin #1
   Tc=6.0 min   CN=98   Runoff=60.56 cfs  3.365 af

Runoff Area=17.900 ac   59.50% Impervious   Runoff Depth=3.02"Subcatchment 9S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=82.53 cfs  4.510 af

Runoff Area=12.000 ac   100.00% Impervious   Runoff Depth=4.32"Subcatchment 10S: Roof Area to Basin #2
   Tc=6.0 min   CN=98   Runoff=77.81 cfs  4.324 af

Runoff Area=12.560 ac   59.32% Impervious   Runoff Depth=3.02"Subcatchment 11S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=57.80 cfs  3.158 af

Runoff Area=3.080 ac   0.00% Impervious   Runoff Depth=0.94"Subcatchment 12S: Bypass Area  'A' (POI#2)
   Tc=6.0 min   CN=58   Runoff=4.75 cfs  0.240 af

Runoff Area=6.520 ac   15.18% Impervious   Runoff Depth=1.45"Subcatchment 13S: Bypass Area  'B' 
   Tc=6.0 min   CN=WQ   Runoff=14.80 cfs  0.788 af

Runoff Area=15.440 ac   62.56% Impervious   Runoff Depth=3.12"Subcatchment 14S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=73.37 cfs  4.017 af

Runoff Area=2.600 ac   0.00% Impervious   Runoff Depth=0.94"Subcatchment 15S: Bypass Area (POI#3)
   Tc=6.0 min   CN=58   Runoff=4.01 cfs  0.203 af

Peak Elev=340.20'  Storage=208,160 cf   Inflow=143.05 cfs  7.875 afPond 1P: ABVG. MRC Basin 1
   Outflow=12.96 cfs  6.978 af

Peak Elev=332.29'  Storage=202,031 cf   Inflow=135.58 cfs  7.482 afPond 2P: ABVG. MRC Basin 2
   Outflow=11.01 cfs  6.611 af

Peak Elev=331.51'  Storage=112,988 cf   Inflow=73.37 cfs  4.017 afPond 3P: ABVG. MRC Basin 3
   Outflow=3.42 cfs  3.344 af

   Inflow=3.15 cfs  0.332 afLink 5L: POI #1 (West)
   Primary=3.15 cfs  0.332 af

   Inflow=34.78 cfs  14.617 afLink 6L: POI #2 (East)
   Primary=34.78 cfs  14.617 af

   Inflow=6.16 cfs  3.546 afLink 7L: POI #3 (Northeast)
   Primary=6.16 cfs  3.546 af

   Inflow=41.98 cfs  18.495 afLink 8L: Total Post-Development
   Primary=41.98 cfs  18.495 af

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
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Total Runoff Area = 83.700 ac   Runoff Volume = 20.937 af   Average Runoff Depth = 3.00"
40.16% Pervious = 33.610 ac     59.84% Impervious = 50.090 ac

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
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Summary for Subcatchment 7S: Bypass Area (POI#1)

Runoff = 3.15 cfs @ 12.21 hrs,  Volume= 0.332 af,  Depth= 0.94"
     Routed to Link 5L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 4.260 58 Meadow Seed Mix

4.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 7S: Bypass Area (POI#1)

Runoff
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Type II 24-hr
10 Year Rainfall=4.56"
Runoff Area=4.260 ac

Runoff Volume=0.332 af
Runoff Depth=0.94"

Tc=24.8 min
CN=58

3.15 cfs
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Summary for Subcatchment 8S: Roof Area to Basin #1

Runoff = 60.56 cfs @ 11.97 hrs,  Volume= 3.365 af,  Depth= 4.32"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 9.340 98 Roof Area

9.340 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 8S: Roof Area to Basin #1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 Year Rainfall=4.56"
Runoff Area=9.340 ac

Runoff Volume=3.365 af
Runoff Depth=4.32"

Tc=6.0 min
CN=98

60.56 cfs

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 74HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff = 82.53 cfs @ 11.97 hrs,  Volume= 4.510 af,  Depth= 3.02"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 7.250 61 Grass Cover
* 10.650 98 Impervious Area

17.900 Weighted Average
7.250 40.50% Pervious Area

10.650 59.50% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 9S: Drainage Area to Abvg.Basin #1
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Type II 24-hr
10 Year Rainfall=4.56"

Runoff Area=17.900 ac
Runoff Volume=4.510 af

Runoff Depth=3.02"
Tc=6.0 min

CN=WQ

82.53 cfs
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Summary for Subcatchment 10S: Roof Area to Basin #2

Runoff = 77.81 cfs @ 11.97 hrs,  Volume= 4.324 af,  Depth= 4.32"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 12.000 98 Roof Area

12.000 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 10S: Roof Area to Basin #2

Runoff

Hydrograph
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Type II 24-hr
10 Year Rainfall=4.56"

Runoff Area=12.000 ac
Runoff Volume=4.324 af

Runoff Depth=4.32"
Tc=6.0 min

CN=98

77.81 cfs

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
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Summary for Subcatchment 11S: Drainage Area to Basin #2

Runoff = 57.80 cfs @ 11.97 hrs,  Volume= 3.158 af,  Depth= 3.02"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 5.110 61 Grass Cover
* 7.450 98 Impervious Area

12.560 Weighted Average
5.110 40.68% Pervious Area
7.450 59.32% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11S: Drainage Area to Basin #2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 Year Rainfall=4.56"

Runoff Area=12.560 ac
Runoff Volume=3.158 af

Runoff Depth=3.02"
Tc=6.0 min

CN=WQ

57.80 cfs
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Summary for Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff = 4.75 cfs @ 11.99 hrs,  Volume= 0.240 af,  Depth= 0.94"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 3.080 58 Meadow Seed Mix

3.080 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 Year Rainfall=4.56"
Runoff Area=3.080 ac

Runoff Volume=0.240 af
Runoff Depth=0.94"

Tc=6.0 min
CN=58

4.75 cfs

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
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Summary for Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff = 14.80 cfs @ 11.98 hrs,  Volume= 0.788 af,  Depth= 1.45"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 5.530 58 Meadow Seed Mix
* 0.990 98 Impervious

6.520 Weighted Average
5.530 84.82% Pervious Area
0.990 15.18% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 13S: Bypass Area  'B' (POI#2)
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Type II 24-hr
10 Year Rainfall=4.56"
Runoff Area=6.520 ac

Runoff Volume=0.788 af
Runoff Depth=1.45"

Tc=6.0 min
CN=WQ

14.80 cfs
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Summary for Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff = 73.37 cfs @ 11.97 hrs,  Volume= 4.017 af,  Depth= 3.12"
     Routed to Pond 3P : ABVG. MRC Basin 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 5.780 61 Grass Cover
* 9.660 98 Impervious

15.440 Weighted Average
5.780 37.44% Pervious Area
9.660 62.56% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 14S: Drainage Area to Abvg Basin #3
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Type II 24-hr
10 Year Rainfall=4.56"

Runoff Area=15.440 ac
Runoff Volume=4.017 af

Runoff Depth=3.12"
Tc=6.0 min

CN=WQ

73.37 cfs

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 80HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 15S: Bypass Area (POI#3)

Runoff = 4.01 cfs @ 11.99 hrs,  Volume= 0.203 af,  Depth= 0.94"
     Routed to Link 7L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 Year Rainfall=4.56"

Area (ac) CN Description
* 2.600 58 Meadow Seed Mix

2.600 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 15S: Bypass Area (POI#3)

Runoff
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Type II 24-hr
10 Year Rainfall=4.56"
Runoff Area=2.600 ac

Runoff Volume=0.203 af
Runoff Depth=0.94"

Tc=6.0 min
CN=58

4.01 cfs

70



Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 81HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Summary for Pond 1P: ABVG. MRC Basin 1

Inflow Area = 27.240 ac, 73.38% Impervious,  Inflow Depth = 3.47"    for  10 Year event
Inflow = 143.05 cfs @ 11.97 hrs,  Volume= 7.875 af
Outflow = 12.96 cfs @ 12.44 hrs,  Volume= 6.978 af,  Atten= 91%,  Lag= 28.0 min
Primary = 12.96 cfs @ 12.44 hrs,  Volume= 6.978 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 340.20' @ 12.44 hrs   Surf.Area= 221,232 sf   Storage= 208,160 cf

Plug-Flow detention time= 716.7 min calculated for 6.977 af (89% of inflow)
Center-of-Mass det. time= 658.6 min ( 1,415.3 - 756.7 )

Volume Invert Avail.Storage Storage Description
#1 338.00' 366,705 cf Above Soil (Prismatic) Listed below (Recalc)
#2 335.50' 10,501 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

70,005 cf Overall  x 15.0% Voids
#3 336.50' 31,502 cf MRC Soil (30% Voids) (Prismatic) Listed below (Recalc)

105,008 cf Overall  x 30.0% Voids
408,708 cf Total Available Storage

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

338.00 70,005 0 0
342.50 92,975 366,705 366,705

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

335.50 70,005 0 0
336.50 70,005 70,005 70,005

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

336.50 70,005 0 0
338.00 70,005 105,008 105,008

Device Routing     Invert Outlet Devices
#1 Primary 336.50' 30.0000"  Round Culvert   L= 219.3'   Ke= 0.500   

Inlet / Outlet Invert= 336.50' / 333.83'   S= 0.0122 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 4.91 sf   

#2 Device 1 336.50' 2.3750" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 338.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  2.50   
Width (feet)  1.75  1.75   

#4 Device 1 341.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Primary OutFlow  Max=12.96 cfs @ 12.44 hrs  HW=340.20'   (Free Discharge)
1=Culvert  (Passes 12.96 cfs of 36.98 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.28 cfs @ 9.13 fps)
3=Weir  (Weir Controls 12.67 cfs @ 4.27 fps)
4=Grate  ( Controls 0.00 cfs)

Pond 1P: ABVG. MRC Basin 1
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Inflow Area=27.240 ac
Peak Elev=340.20'

Storage=208,160 cf

143.05 cfs

12.96 cfs

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
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Summary for Pond 2P: ABVG. MRC Basin 2

Inflow Area = 24.560 ac, 79.19% Impervious,  Inflow Depth = 3.66"    for  10 Year event
Inflow = 135.58 cfs @ 11.97 hrs,  Volume= 7.482 af
Outflow = 11.01 cfs @ 12.49 hrs,  Volume= 6.611 af,  Atten= 92%,  Lag= 31.1 min
Primary = 11.01 cfs @ 12.49 hrs,  Volume= 6.611 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 332.29' @ 12.49 hrs   Surf.Area= 207,482 sf   Storage= 202,031 cf

Plug-Flow detention time= 732.7 min calculated for 6.611 af (88% of inflow)
Center-of-Mass det. time= 673.5 min ( 1,427.3 - 753.8 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 446,558 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 9,779 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

65,195 cf Overall  x 15.0% Voids
#3 328.50' 29,338 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

97,793 cf Overall  x 30.0% Voids
485,675 cf Total Available Storage

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

330.00 65,195 0 0
335.60 94,290 446,558 446,558

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

327.50 65,195 0 0
328.50 65,195 65,195 65,195

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

328.50 65,195 0 0
330.00 65,195 97,793 97,793

Device Routing     Invert Outlet Devices
#1 Primary 326.50' 42.0000"  Round Culvert   L= 45.6'   Ke= 0.500   

Inlet / Outlet Invert= 326.50' / 323.00'   S= 0.0768 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 9.62 sf   

#2 Device 1 328.50' 2.2813" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 333.50' 72.0000" x 72.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 330.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  3.00   
Width (feet)  1.37  1.37   

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
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Primary OutFlow  Max=11.01 cfs @ 12.49 hrs  HW=332.29'  TW=328.50'   (Fixed TW Elev= 328.50')
1=Culvert  (Passes 11.01 cfs of 90.19 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.26 cfs @ 9.26 fps)
3=Grate  ( Controls 0.00 cfs)
4=Weir  (Weir Controls 10.74 cfs @ 4.38 fps)

Pond 2P: ABVG. MRC Basin 2

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0

Inflow Area=24.560 ac
Peak Elev=332.29'

Storage=202,031 cf

135.58 cfs

11.01 cfs
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Summary for Pond 3P: ABVG. MRC Basin 3

Inflow Area = 15.440 ac, 62.56% Impervious,  Inflow Depth = 3.12"    for  10 Year event
Inflow = 73.37 cfs @ 11.97 hrs,  Volume= 4.017 af
Outflow = 3.42 cfs @ 13.11 hrs,  Volume= 3.344 af,  Atten= 95%,  Lag= 68.5 min
Primary = 3.42 cfs @ 13.11 hrs,  Volume= 3.344 af
     Routed to Link 7L : POI #3 (Northeast)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 331.51' @ 13.11 hrs   Surf.Area= 160,359 sf   Storage= 112,988 cf

Plug-Flow detention time= 841.1 min calculated for 3.343 af (83% of inflow)
Center-of-Mass det. time= 765.1 min ( 1,528.1 - 763.0 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 384,915 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 7,695 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

51,300 cf Overall  x 15.0% Voids
#3 328.50' 23,085 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

76,950 cf Overall  x 30.0% Voids
415,695 cf Total Available Storage

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

330.00 51,300 0 0
336.00 77,005 384,915 384,915

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

327.50 51,300 0 0
328.50 51,300 51,300 51,300

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

328.50 51,300 0 0
330.00 51,300 76,950 76,950

Device Routing     Invert Outlet Devices
#1 Primary 327.50' 36.0000"  Round Culvert   L= 97.0'   Ke= 0.500   

Inlet / Outlet Invert= 327.50' / 323.50'   S= 0.0412 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 7.07 sf   

#2 Device 1 328.50' 1.6875" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 330.25' 12.0000" Vert. Main Orifice    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 333.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 332.00' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  3.00  3.00   

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
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Primary OutFlow  Max=3.42 cfs @ 13.11 hrs  HW=331.51'  TW=328.00'   (Fixed TW Elev= 328.00')
1=Culvert  (Passes 3.42 cfs of 53.90 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.13 cfs @ 8.25 fps)
3=Main Orifice  (Orifice Controls 3.29 cfs @ 4.19 fps)
4=Grate  ( Controls 0.00 cfs)
5=Weir  ( Controls 0.00 cfs)

Pond 3P: ABVG. MRC Basin 3
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Inflow Area=15.440 ac
Peak Elev=331.51'

Storage=112,988 cf

73.37 cfs

3.42 cfs
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Summary for Link 5L: POI #1 (West)

Inflow Area = 4.260 ac, 0.00% Impervious,  Inflow Depth = 0.94"    for  10 Year event
Inflow = 3.15 cfs @ 12.21 hrs,  Volume= 0.332 af
Primary = 3.15 cfs @ 12.21 hrs,  Volume= 0.332 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 5L: POI #1 (West)
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Inflow Area=4.260 ac
3.15 cfs

3.15 cfs
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Summary for Link 6L: POI #2 (East)

Inflow Area = 61.400 ac, 65.85% Impervious,  Inflow Depth > 2.86"    for  10 Year event
Inflow = 34.78 cfs @ 12.01 hrs,  Volume= 14.617 af
Primary = 34.78 cfs @ 12.01 hrs,  Volume= 14.617 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 6L: POI #2 (East)
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Inflow Area=61.400 ac
34.78 cfs

34.78 cfs
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Summary for Link 7L: POI #3 (Northeast)

Inflow Area = 18.040 ac, 53.55% Impervious,  Inflow Depth > 2.36"    for  10 Year event
Inflow = 6.16 cfs @ 12.00 hrs,  Volume= 3.546 af
Primary = 6.16 cfs @ 12.00 hrs,  Volume= 3.546 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 7L: POI #3 (Northeast)
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Inflow Area=18.040 ac
6.16 cfs

6.16 cfs
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Summary for Link 8L: Total Post-Development

Inflow Area = 83.700 ac, 59.84% Impervious,  Inflow Depth > 2.65"    for  10 Year event
Inflow = 41.98 cfs @ 12.01 hrs,  Volume= 18.495 af
Primary = 41.98 cfs @ 12.01 hrs,  Volume= 18.495 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 8L: Total Post-Development
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Inflow Area=83.700 ac
41.98 cfs

41.98 cfs
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=4.260 ac   0.00% Impervious   Runoff Depth=1.61"Subcatchment 7S: Bypass Area (POI#1)
   Tc=24.8 min   CN=58   Runoff=6.08 cfs  0.571 af

Runoff Area=9.340 ac   100.00% Impervious   Runoff Depth=5.52"Subcatchment 8S: Roof Area to Basin #1
   Tc=6.0 min   CN=98   Runoff=76.67 cfs  4.298 af

Runoff Area=17.900 ac   59.50% Impervious   Runoff Depth=4.03"Subcatchment 9S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=110.85 cfs  6.017 af

Runoff Area=12.000 ac   100.00% Impervious   Runoff Depth=5.52"Subcatchment 10S: Roof Area to Basin #2
   Tc=6.0 min   CN=98   Runoff=98.50 cfs  5.522 af

Runoff Area=12.560 ac   59.32% Impervious   Runoff Depth=4.03"Subcatchment 11S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=77.67 cfs  4.215 af

Runoff Area=3.080 ac   0.00% Impervious   Runoff Depth=1.61"Subcatchment 12S: Bypass Area  'A' (POI#2)
   Tc=6.0 min   CN=58   Runoff=8.66 cfs  0.413 af

Runoff Area=6.520 ac   15.18% Impervious   Runoff Depth=2.20"Subcatchment 13S: Bypass Area  'B' 
   Tc=6.0 min   CN=WQ   Runoff=23.57 cfs  1.197 af

Runoff Area=15.440 ac   62.56% Impervious   Runoff Depth=4.15"Subcatchment 14S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=97.97 cfs  5.335 af

Runoff Area=2.600 ac   0.00% Impervious   Runoff Depth=1.61"Subcatchment 15S: Bypass Area (POI#3)
   Tc=6.0 min   CN=58   Runoff=7.31 cfs  0.349 af

Peak Elev=340.87'  Storage=263,662 cf   Inflow=187.48 cfs  10.315 afPond 1P: ABVG. MRC Basin 1
   Outflow=21.17 cfs  9.406 af

Peak Elev=332.96'  Storage=254,925 cf   Inflow=176.14 cfs  9.737 afPond 2P: ABVG. MRC Basin 2
   Outflow=17.61 cfs  8.854 af

Peak Elev=332.11'  Storage=148,507 cf   Inflow=97.97 cfs  5.335 afPond 3P: ABVG. MRC Basin 3
   Outflow=4.92 cfs  4.649 af

   Inflow=6.08 cfs  0.571 afLink 5L: POI #1 (West)
   Primary=6.08 cfs  0.571 af

   Inflow=59.03 cfs  19.871 afLink 6L: POI #2 (East)
   Primary=59.03 cfs  19.871 af

   Inflow=10.67 cfs  4.997 afLink 7L: POI #3 (Northeast)
   Primary=10.67 cfs  4.997 af

   Inflow=72.10 cfs  25.439 afLink 8L: Total Post-Development
   Primary=72.10 cfs  25.439 af
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Total Runoff Area = 83.700 ac   Runoff Volume = 27.916 af   Average Runoff Depth = 4.00"
40.16% Pervious = 33.610 ac     59.84% Impervious = 50.090 ac
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Summary for Subcatchment 7S: Bypass Area (POI#1)

Runoff = 6.08 cfs @ 12.21 hrs,  Volume= 0.571 af,  Depth= 1.61"
     Routed to Link 5L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 4.260 58 Meadow Seed Mix

4.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 7S: Bypass Area (POI#1)
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Hydrograph

Time  (hours)
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Type II 24-hr
25 Year Rainfall=5.76"
Runoff Area=4.260 ac

Runoff Volume=0.571 af
Runoff Depth=1.61"

Tc=24.8 min
CN=58

6.08 cfs
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Summary for Subcatchment 8S: Roof Area to Basin #1

Runoff = 76.67 cfs @ 11.97 hrs,  Volume= 4.298 af,  Depth= 5.52"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 9.340 98 Roof Area

9.340 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 8S: Roof Area to Basin #1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25 Year Rainfall=5.76"
Runoff Area=9.340 ac

Runoff Volume=4.298 af
Runoff Depth=5.52"

Tc=6.0 min
CN=98

76.67 cfs
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Summary for Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff = 110.85 cfs @ 11.97 hrs,  Volume= 6.017 af,  Depth= 4.03"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 7.250 61 Grass Cover
* 10.650 98 Impervious Area

17.900 Weighted Average
7.250 40.50% Pervious Area

10.650 59.50% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25 Year Rainfall=5.76"

Runoff Area=17.900 ac
Runoff Volume=6.017 af

Runoff Depth=4.03"
Tc=6.0 min

CN=WQ

110.85 cfs
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Summary for Subcatchment 10S: Roof Area to Basin #2

Runoff = 98.50 cfs @ 11.97 hrs,  Volume= 5.522 af,  Depth= 5.52"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 12.000 98 Roof Area

12.000 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 10S: Roof Area to Basin #2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25 Year Rainfall=5.76"

Runoff Area=12.000 ac
Runoff Volume=5.522 af

Runoff Depth=5.52"
Tc=6.0 min

CN=98

98.50 cfs
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Summary for Subcatchment 11S: Drainage Area to Basin #2

Runoff = 77.67 cfs @ 11.97 hrs,  Volume= 4.215 af,  Depth= 4.03"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 5.110 61 Grass Cover
* 7.450 98 Impervious Area

12.560 Weighted Average
5.110 40.68% Pervious Area
7.450 59.32% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11S: Drainage Area to Basin #2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25 Year Rainfall=5.76"

Runoff Area=12.560 ac
Runoff Volume=4.215 af

Runoff Depth=4.03"
Tc=6.0 min

CN=WQ

77.67 cfs
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Summary for Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff = 8.66 cfs @ 11.98 hrs,  Volume= 0.413 af,  Depth= 1.61"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 3.080 58 Meadow Seed Mix

3.080 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25 Year Rainfall=5.76"
Runoff Area=3.080 ac

Runoff Volume=0.413 af
Runoff Depth=1.61"

Tc=6.0 min
CN=58

8.66 cfs
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Summary for Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff = 23.57 cfs @ 11.98 hrs,  Volume= 1.197 af,  Depth= 2.20"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 5.530 58 Meadow Seed Mix
* 0.990 98 Impervious

6.520 Weighted Average
5.530 84.82% Pervious Area
0.990 15.18% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Type II 24-hr
25 Year Rainfall=5.76"
Runoff Area=6.520 ac

Runoff Volume=1.197 af
Runoff Depth=2.20"

Tc=6.0 min
CN=WQ

23.57 cfs
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Summary for Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff = 97.97 cfs @ 11.97 hrs,  Volume= 5.335 af,  Depth= 4.15"
     Routed to Pond 3P : ABVG. MRC Basin 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 5.780 61 Grass Cover
* 9.660 98 Impervious

15.440 Weighted Average
5.780 37.44% Pervious Area
9.660 62.56% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25 Year Rainfall=5.76"

Runoff Area=15.440 ac
Runoff Volume=5.335 af

Runoff Depth=4.15"
Tc=6.0 min

CN=WQ

97.97 cfs
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Summary for Subcatchment 15S: Bypass Area (POI#3)

Runoff = 7.31 cfs @ 11.98 hrs,  Volume= 0.349 af,  Depth= 1.61"
     Routed to Link 7L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 Year Rainfall=5.76"

Area (ac) CN Description
* 2.600 58 Meadow Seed Mix

2.600 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 15S: Bypass Area (POI#3)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25 Year Rainfall=5.76"
Runoff Area=2.600 ac

Runoff Volume=0.349 af
Runoff Depth=1.61"

Tc=6.0 min
CN=58

7.31 cfs
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Summary for Pond 1P: ABVG. MRC Basin 1

Inflow Area = 27.240 ac, 73.38% Impervious,  Inflow Depth = 4.54"    for  25 Year event
Inflow = 187.48 cfs @ 11.97 hrs,  Volume= 10.315 af
Outflow = 21.17 cfs @ 12.30 hrs,  Volume= 9.406 af,  Atten= 89%,  Lag= 19.8 min
Primary = 21.17 cfs @ 12.30 hrs,  Volume= 9.406 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 340.87' @ 12.30 hrs   Surf.Area= 224,648 sf   Storage= 263,662 cf

Plug-Flow detention time= 584.2 min calculated for 9.406 af (91% of inflow)
Center-of-Mass det. time= 535.7 min ( 1,290.1 - 754.4 )

Volume Invert Avail.Storage Storage Description
#1 338.00' 366,705 cf Above Soil (Prismatic) Listed below (Recalc)
#2 335.50' 10,501 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

70,005 cf Overall  x 15.0% Voids
#3 336.50' 31,502 cf MRC Soil (30% Voids) (Prismatic) Listed below (Recalc)

105,008 cf Overall  x 30.0% Voids
408,708 cf Total Available Storage

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

338.00 70,005 0 0
342.50 92,975 366,705 366,705

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

335.50 70,005 0 0
336.50 70,005 70,005 70,005

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

336.50 70,005 0 0
338.00 70,005 105,008 105,008

Device Routing     Invert Outlet Devices
#1 Primary 336.50' 30.0000"  Round Culvert   L= 219.3'   Ke= 0.500   

Inlet / Outlet Invert= 336.50' / 333.83'   S= 0.0122 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 4.91 sf   

#2 Device 1 336.50' 2.3750" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 338.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  2.50   
Width (feet)  1.75  1.75   

#4 Device 1 341.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-2
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Primary OutFlow  Max=21.17 cfs @ 12.30 hrs  HW=340.87'   (Free Discharge)
1=Culvert  (Passes 21.17 cfs of 41.73 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.31 cfs @ 9.95 fps)
3=Weir  (Weir Controls 20.87 cfs @ 5.04 fps)
4=Grate  ( Controls 0.00 cfs)

Pond 1P: ABVG. MRC Basin 1

Inflow
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Inflow Area=27.240 ac
Peak Elev=340.87'

Storage=263,662 cf

187.48 cfs

21.17 cfs
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Summary for Pond 2P: ABVG. MRC Basin 2

Inflow Area = 24.560 ac, 79.19% Impervious,  Inflow Depth = 4.76"    for  25 Year event
Inflow = 176.14 cfs @ 11.97 hrs,  Volume= 9.737 af
Outflow = 17.61 cfs @ 12.37 hrs,  Volume= 8.854 af,  Atten= 90%,  Lag= 24.2 min
Primary = 17.61 cfs @ 12.37 hrs,  Volume= 8.854 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 332.96' @ 12.37 hrs   Surf.Area= 210,968 sf   Storage= 254,925 cf

Plug-Flow detention time= 604.6 min calculated for 8.854 af (91% of inflow)
Center-of-Mass det. time= 555.1 min ( 1,306.2 - 751.1 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 446,558 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 9,779 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

65,195 cf Overall  x 15.0% Voids
#3 328.50' 29,338 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

97,793 cf Overall  x 30.0% Voids
485,675 cf Total Available Storage

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

330.00 65,195 0 0
335.60 94,290 446,558 446,558

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

327.50 65,195 0 0
328.50 65,195 65,195 65,195

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

328.50 65,195 0 0
330.00 65,195 97,793 97,793

Device Routing     Invert Outlet Devices
#1 Primary 326.50' 42.0000"  Round Culvert   L= 45.6'   Ke= 0.500   

Inlet / Outlet Invert= 326.50' / 323.00'   S= 0.0768 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 9.62 sf   

#2 Device 1 328.50' 2.2813" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 333.50' 72.0000" x 72.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 330.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  3.00   
Width (feet)  1.37  1.37   
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Primary OutFlow  Max=17.61 cfs @ 12.37 hrs  HW=332.96'  TW=328.50'   (Fixed TW Elev= 328.50')
1=Culvert  (Passes 17.61 cfs of 97.84 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.29 cfs @ 10.06 fps)
3=Grate  ( Controls 0.00 cfs)
4=Weir  (Weir Controls 17.32 cfs @ 5.14 fps)

Pond 2P: ABVG. MRC Basin 2
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Inflow Area=24.560 ac
Peak Elev=332.96'

Storage=254,925 cf

176.14 cfs

17.61 cfs
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Summary for Pond 3P: ABVG. MRC Basin 3

Inflow Area = 15.440 ac, 62.56% Impervious,  Inflow Depth = 4.15"    for  25 Year event
Inflow = 97.97 cfs @ 11.97 hrs,  Volume= 5.335 af
Outflow = 4.92 cfs @ 13.00 hrs,  Volume= 4.649 af,  Atten= 95%,  Lag= 61.5 min
Primary = 4.92 cfs @ 13.00 hrs,  Volume= 4.649 af
     Routed to Link 7L : POI #3 (Northeast)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 332.11' @ 13.00 hrs   Surf.Area= 162,936 sf   Storage= 148,507 cf

Plug-Flow detention time= 723.6 min calculated for 4.649 af (87% of inflow)
Center-of-Mass det. time= 659.4 min ( 1,420.6 - 761.3 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 384,915 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 7,695 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

51,300 cf Overall  x 15.0% Voids
#3 328.50' 23,085 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

76,950 cf Overall  x 30.0% Voids
415,695 cf Total Available Storage

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

330.00 51,300 0 0
336.00 77,005 384,915 384,915

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

327.50 51,300 0 0
328.50 51,300 51,300 51,300

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

328.50 51,300 0 0
330.00 51,300 76,950 76,950

Device Routing     Invert Outlet Devices
#1 Primary 327.50' 36.0000"  Round Culvert   L= 97.0'   Ke= 0.500   

Inlet / Outlet Invert= 327.50' / 323.50'   S= 0.0412 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 7.07 sf   

#2 Device 1 328.50' 1.6875" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 330.25' 12.0000" Vert. Main Orifice    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 333.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 332.00' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  3.00  3.00   
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Primary OutFlow  Max=4.90 cfs @ 13.00 hrs  HW=332.11'  TW=328.00'   (Fixed TW Elev= 328.00')
1=Culvert  (Passes 4.90 cfs of 60.01 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.14 cfs @ 9.06 fps)
3=Main Orifice  (Orifice Controls 4.41 cfs @ 5.61 fps)
4=Grate  ( Controls 0.00 cfs)
5=Weir  (Weir Controls 0.35 cfs @ 1.08 fps)

Pond 3P: ABVG. MRC Basin 3

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10
5
0

Inflow Area=15.440 ac
Peak Elev=332.11'

Storage=148,507 cf

97.97 cfs

4.92 cfs
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Summary for Link 5L: POI #1 (West)

Inflow Area = 4.260 ac, 0.00% Impervious,  Inflow Depth = 1.61"    for  25 Year event
Inflow = 6.08 cfs @ 12.21 hrs,  Volume= 0.571 af
Primary = 6.08 cfs @ 12.21 hrs,  Volume= 0.571 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 5L: POI #1 (West)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

6

5

4

3

2

1

0

Inflow Area=4.260 ac
6.08 cfs
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Summary for Link 6L: POI #2 (East)

Inflow Area = 61.400 ac, 65.85% Impervious,  Inflow Depth > 3.88"    for  25 Year event
Inflow = 59.03 cfs @ 12.00 hrs,  Volume= 19.871 af
Primary = 59.03 cfs @ 12.00 hrs,  Volume= 19.871 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 6L: POI #2 (East)
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Inflow Area=61.400 ac
59.03 cfs

59.03 cfs
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Summary for Link 7L: POI #3 (Northeast)

Inflow Area = 18.040 ac, 53.55% Impervious,  Inflow Depth > 3.32"    for  25 Year event
Inflow = 10.67 cfs @ 11.99 hrs,  Volume= 4.997 af
Primary = 10.67 cfs @ 11.99 hrs,  Volume= 4.997 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 7L: POI #3 (Northeast)
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Inflow Area=18.040 ac
10.67 cfs

10.67 cfs
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Summary for Link 8L: Total Post-Development

Inflow Area = 83.700 ac, 59.84% Impervious,  Inflow Depth > 3.65"    for  25 Year event
Inflow = 72.10 cfs @ 12.00 hrs,  Volume= 25.439 af
Primary = 72.10 cfs @ 12.00 hrs,  Volume= 25.439 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 8L: Total Post-Development
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Inflow Area=83.700 ac
72.10 cfs

72.10 cfs
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=4.260 ac   0.00% Impervious   Runoff Depth=2.06"Subcatchment 7S: Bypass Area (POI#1)
   Tc=24.8 min   CN=58   Runoff=8.05 cfs  0.732 af

Runoff Area=9.340 ac   100.00% Impervious   Runoff Depth=6.24"Subcatchment 8S: Roof Area to Basin #1
   Tc=6.0 min   CN=98   Runoff=86.32 cfs  4.858 af

Runoff Area=17.900 ac   59.50% Impervious   Runoff Depth=4.66"Subcatchment 9S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=128.36 cfs  6.949 af

Runoff Area=12.000 ac   100.00% Impervious   Runoff Depth=6.24"Subcatchment 10S: Roof Area to Basin #2
   Tc=6.0 min   CN=98   Runoff=110.91 cfs  6.241 af

Runoff Area=12.560 ac   59.32% Impervious   Runoff Depth=4.65"Subcatchment 11S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=89.95 cfs  4.868 af

Runoff Area=3.080 ac   0.00% Impervious   Runoff Depth=2.06"Subcatchment 12S: Bypass Area  'A' (POI#2)
   Tc=6.0 min   CN=58   Runoff=11.25 cfs  0.529 af

Runoff Area=6.520 ac   15.18% Impervious   Runoff Depth=2.70"Subcatchment 13S: Bypass Area  'B' 
   Tc=6.0 min   CN=WQ   Runoff=29.26 cfs  1.466 af

Runoff Area=15.440 ac   62.56% Impervious   Runoff Depth=4.78"Subcatchment 14S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=113.13 cfs  6.148 af

Runoff Area=2.600 ac   0.00% Impervious   Runoff Depth=2.06"Subcatchment 15S: Bypass Area (POI#3)
   Tc=6.0 min   CN=58   Runoff=9.50 cfs  0.447 af

Peak Elev=341.22'  Storage=293,979 cf   Inflow=214.64 cfs  11.807 afPond 1P: ABVG. MRC Basin 1
   Outflow=32.30 cfs  10.893 af

Peak Elev=333.35'  Storage=286,271 cf   Inflow=200.82 cfs  11.110 afPond 2P: ABVG. MRC Basin 2
   Outflow=21.83 cfs  10.222 af

Peak Elev=332.40'  Storage=166,212 cf   Inflow=113.13 cfs  6.148 afPond 3P: ABVG. MRC Basin 3
   Outflow=7.49 cfs  5.457 af

   Inflow=8.05 cfs  0.732 afLink 5L: POI #1 (West)
   Primary=8.05 cfs  0.732 af

   Inflow=74.81 cfs  23.110 afLink 6L: POI #2 (East)
   Primary=74.81 cfs  23.110 af

   Inflow=13.41 cfs  5.904 afLink 7L: POI #3 (Northeast)
   Primary=13.41 cfs  5.904 af

   Inflow=91.60 cfs  29.746 afLink 8L: Total Post-Development
   Primary=91.60 cfs  29.746 af
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Total Runoff Area = 83.700 ac   Runoff Volume = 32.239 af   Average Runoff Depth = 4.62"
40.16% Pervious = 33.610 ac     59.84% Impervious = 50.090 ac

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
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Summary for Subcatchment 7S: Bypass Area (POI#1)

Runoff = 8.05 cfs @ 12.20 hrs,  Volume= 0.732 af,  Depth= 2.06"
     Routed to Link 5L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 4.260 58 Meadow Seed Mix

4.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 7S: Bypass Area (POI#1)
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Type II 24-hr
50 Year Rainfall=6.48"
Runoff Area=4.260 ac

Runoff Volume=0.732 af
Runoff Depth=2.06"

Tc=24.8 min
CN=58

8.05 cfs
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Summary for Subcatchment 8S: Roof Area to Basin #1

Runoff = 86.32 cfs @ 11.97 hrs,  Volume= 4.858 af,  Depth= 6.24"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 9.340 98 Roof Area

9.340 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 8S: Roof Area to Basin #1
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Type II 24-hr
50 Year Rainfall=6.48"
Runoff Area=9.340 ac

Runoff Volume=4.858 af
Runoff Depth=6.24"

Tc=6.0 min
CN=98

86.32 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
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Summary for Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff = 128.36 cfs @ 11.97 hrs,  Volume= 6.949 af,  Depth= 4.66"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 7.250 61 Grass Cover
* 10.650 98 Impervious Area

17.900 Weighted Average
7.250 40.50% Pervious Area

10.650 59.50% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 9S: Drainage Area to Abvg.Basin #1
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Type II 24-hr
50 Year Rainfall=6.48"

Runoff Area=17.900 ac
Runoff Volume=6.949 af

Runoff Depth=4.66"
Tc=6.0 min

CN=WQ

128.36 cfs
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Summary for Subcatchment 10S: Roof Area to Basin #2

Runoff = 110.91 cfs @ 11.97 hrs,  Volume= 6.241 af,  Depth= 6.24"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 12.000 98 Roof Area

12.000 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 10S: Roof Area to Basin #2
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Type II 24-hr
50 Year Rainfall=6.48"

Runoff Area=12.000 ac
Runoff Volume=6.241 af

Runoff Depth=6.24"
Tc=6.0 min

CN=98

110.91 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
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Summary for Subcatchment 11S: Drainage Area to Basin #2

Runoff = 89.95 cfs @ 11.97 hrs,  Volume= 4.868 af,  Depth= 4.65"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 5.110 61 Grass Cover
* 7.450 98 Impervious Area

12.560 Weighted Average
5.110 40.68% Pervious Area
7.450 59.32% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11S: Drainage Area to Basin #2
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Type II 24-hr
50 Year Rainfall=6.48"

Runoff Area=12.560 ac
Runoff Volume=4.868 af

Runoff Depth=4.65"
Tc=6.0 min

CN=WQ

89.95 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 119HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff = 11.25 cfs @ 11.98 hrs,  Volume= 0.529 af,  Depth= 2.06"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 3.080 58 Meadow Seed Mix

3.080 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 12S: Bypass Area  'A' (POI#2)
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Type II 24-hr
50 Year Rainfall=6.48"
Runoff Area=3.080 ac

Runoff Volume=0.529 af
Runoff Depth=2.06"

Tc=6.0 min
CN=58

11.25 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
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Summary for Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff = 29.26 cfs @ 11.98 hrs,  Volume= 1.466 af,  Depth= 2.70"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 5.530 58 Meadow Seed Mix
* 0.990 98 Impervious

6.520 Weighted Average
5.530 84.82% Pervious Area
0.990 15.18% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 13S: Bypass Area  'B' (POI#2)
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Type II 24-hr
50 Year Rainfall=6.48"
Runoff Area=6.520 ac

Runoff Volume=1.466 af
Runoff Depth=2.70"

Tc=6.0 min
CN=WQ

29.26 cfs
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Summary for Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff = 113.13 cfs @ 11.97 hrs,  Volume= 6.148 af,  Depth= 4.78"
     Routed to Pond 3P : ABVG. MRC Basin 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 5.780 61 Grass Cover
* 9.660 98 Impervious

15.440 Weighted Average
5.780 37.44% Pervious Area
9.660 62.56% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 14S: Drainage Area to Abvg Basin #3
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Type II 24-hr
50 Year Rainfall=6.48"

Runoff Area=15.440 ac
Runoff Volume=6.148 af

Runoff Depth=4.78"
Tc=6.0 min

CN=WQ

113.13 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
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Summary for Subcatchment 15S: Bypass Area (POI#3)

Runoff = 9.50 cfs @ 11.98 hrs,  Volume= 0.447 af,  Depth= 2.06"
     Routed to Link 7L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50 Year Rainfall=6.48"

Area (ac) CN Description
* 2.600 58 Meadow Seed Mix

2.600 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 15S: Bypass Area (POI#3)
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Type II 24-hr
50 Year Rainfall=6.48"
Runoff Area=2.600 ac

Runoff Volume=0.447 af
Runoff Depth=2.06"

Tc=6.0 min
CN=58

9.50 cfs

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
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Summary for Pond 1P: ABVG. MRC Basin 1

Inflow Area = 27.240 ac, 73.38% Impervious,  Inflow Depth = 5.20"    for  50 Year event
Inflow = 214.64 cfs @ 11.97 hrs,  Volume= 11.807 af
Outflow = 32.30 cfs @ 12.18 hrs,  Volume= 10.893 af,  Atten= 85%,  Lag= 12.7 min
Primary = 32.30 cfs @ 12.18 hrs,  Volume= 10.893 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 341.22' @ 12.18 hrs   Surf.Area= 226,457 sf   Storage= 293,979 cf

Plug-Flow detention time= 527.0 min calculated for 10.892 af (92% of inflow)
Center-of-Mass det. time= 483.6 min ( 1,236.9 - 753.3 )

Volume Invert Avail.Storage Storage Description
#1 338.00' 366,705 cf Above Soil (Prismatic) Listed below (Recalc)
#2 335.50' 10,501 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

70,005 cf Overall  x 15.0% Voids
#3 336.50' 31,502 cf MRC Soil (30% Voids) (Prismatic) Listed below (Recalc)

105,008 cf Overall  x 30.0% Voids
408,708 cf Total Available Storage

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

338.00 70,005 0 0
342.50 92,975 366,705 366,705

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

335.50 70,005 0 0
336.50 70,005 70,005 70,005

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

336.50 70,005 0 0
338.00 70,005 105,008 105,008

Device Routing     Invert Outlet Devices
#1 Primary 336.50' 30.0000"  Round Culvert   L= 219.3'   Ke= 0.500   

Inlet / Outlet Invert= 336.50' / 333.83'   S= 0.0122 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 4.91 sf   

#2 Device 1 336.50' 2.3750" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 338.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  2.50   
Width (feet)  1.75  1.75   

#4 Device 1 341.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   
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Primary OutFlow  Max=32.25 cfs @ 12.18 hrs  HW=341.22'   (Free Discharge)
1=Culvert  (Passes 32.25 cfs of 44.04 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.32 cfs @ 10.35 fps)
3=Weir  (Orifice Controls 25.13 cfs @ 5.74 fps)
4=Grate  (Weir Controls 6.80 cfs @ 1.54 fps)

Pond 1P: ABVG. MRC Basin 1
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Summary for Pond 2P: ABVG. MRC Basin 2

Inflow Area = 24.560 ac, 79.19% Impervious,  Inflow Depth = 5.43"    for  50 Year event
Inflow = 200.82 cfs @ 11.97 hrs,  Volume= 11.110 af
Outflow = 21.83 cfs @ 12.32 hrs,  Volume= 10.222 af,  Atten= 89%,  Lag= 20.9 min
Primary = 21.83 cfs @ 12.32 hrs,  Volume= 10.222 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 333.35' @ 12.32 hrs   Surf.Area= 212,965 sf   Storage= 286,271 cf

Plug-Flow detention time= 551.6 min calculated for 10.222 af (92% of inflow)
Center-of-Mass det. time= 506.7 min ( 1,256.6 - 749.9 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 446,558 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 9,779 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

65,195 cf Overall  x 15.0% Voids
#3 328.50' 29,338 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

97,793 cf Overall  x 30.0% Voids
485,675 cf Total Available Storage

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

330.00 65,195 0 0
335.60 94,290 446,558 446,558

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

327.50 65,195 0 0
328.50 65,195 65,195 65,195

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

328.50 65,195 0 0
330.00 65,195 97,793 97,793

Device Routing     Invert Outlet Devices
#1 Primary 326.50' 42.0000"  Round Culvert   L= 45.6'   Ke= 0.500   

Inlet / Outlet Invert= 326.50' / 323.00'   S= 0.0768 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 9.62 sf   

#2 Device 1 328.50' 2.2813" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 333.50' 72.0000" x 72.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 330.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  3.00   
Width (feet)  1.37  1.37   
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Primary OutFlow  Max=21.83 cfs @ 12.32 hrs  HW=333.35'  TW=328.50'   (Fixed TW Elev= 328.50')
1=Culvert  (Passes 21.83 cfs of 101.97 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.30 cfs @ 10.49 fps)
3=Grate  ( Controls 0.00 cfs)
4=Weir  (Weir Controls 21.53 cfs @ 5.52 fps)

Pond 2P: ABVG. MRC Basin 2
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Inflow Area=24.560 ac
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Summary for Pond 3P: ABVG. MRC Basin 3

Inflow Area = 15.440 ac, 62.56% Impervious,  Inflow Depth = 4.78"    for  50 Year event
Inflow = 113.13 cfs @ 11.97 hrs,  Volume= 6.148 af
Outflow = 7.49 cfs @ 12.61 hrs,  Volume= 5.457 af,  Atten= 93%,  Lag= 38.3 min
Primary = 7.49 cfs @ 12.61 hrs,  Volume= 5.457 af
     Routed to Link 7L : POI #3 (Northeast)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 332.40' @ 12.61 hrs   Surf.Area= 164,180 sf   Storage= 166,212 cf

Plug-Flow detention time= 659.9 min calculated for 5.456 af (89% of inflow)
Center-of-Mass det. time= 602.0 min ( 1,362.3 - 760.4 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 384,915 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 7,695 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

51,300 cf Overall  x 15.0% Voids
#3 328.50' 23,085 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

76,950 cf Overall  x 30.0% Voids
415,695 cf Total Available Storage

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

330.00 51,300 0 0
336.00 77,005 384,915 384,915

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

327.50 51,300 0 0
328.50 51,300 51,300 51,300

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

328.50 51,300 0 0
330.00 51,300 76,950 76,950

Device Routing     Invert Outlet Devices
#1 Primary 327.50' 36.0000"  Round Culvert   L= 97.0'   Ke= 0.500   

Inlet / Outlet Invert= 327.50' / 323.50'   S= 0.0412 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 7.07 sf   

#2 Device 1 328.50' 1.6875" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 330.25' 12.0000" Vert. Main Orifice    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 333.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 332.00' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  3.00  3.00   
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Primary OutFlow  Max=7.48 cfs @ 12.61 hrs  HW=332.40'  TW=328.00'   (Fixed TW Elev= 328.00')
1=Culvert  (Passes 7.48 cfs of 62.75 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.15 cfs @ 9.42 fps)
3=Main Orifice  (Orifice Controls 4.86 cfs @ 6.18 fps)
4=Grate  ( Controls 0.00 cfs)
5=Weir  (Weir Controls 2.48 cfs @ 2.07 fps)

Pond 3P: ABVG. MRC Basin 3
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Summary for Link 5L: POI #1 (West)

Inflow Area = 4.260 ac, 0.00% Impervious,  Inflow Depth = 2.06"    for  50 Year event
Inflow = 8.05 cfs @ 12.20 hrs,  Volume= 0.732 af
Primary = 8.05 cfs @ 12.20 hrs,  Volume= 0.732 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 5L: POI #1 (West)
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Inflow Area=4.260 ac
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Summary for Link 6L: POI #2 (East)

Inflow Area = 61.400 ac, 65.85% Impervious,  Inflow Depth > 4.52"    for  50 Year event
Inflow = 74.81 cfs @ 12.00 hrs,  Volume= 23.110 af
Primary = 74.81 cfs @ 12.00 hrs,  Volume= 23.110 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 6L: POI #2 (East)
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Inflow Area=61.400 ac
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Summary for Link 7L: POI #3 (Northeast)

Inflow Area = 18.040 ac, 53.55% Impervious,  Inflow Depth > 3.93"    for  50 Year event
Inflow = 13.41 cfs @ 11.99 hrs,  Volume= 5.904 af
Primary = 13.41 cfs @ 11.99 hrs,  Volume= 5.904 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 7L: POI #3 (Northeast)
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Summary for Link 8L: Total Post-Development

Inflow Area = 83.700 ac, 59.84% Impervious,  Inflow Depth > 4.26"    for  50 Year event
Inflow = 91.60 cfs @ 12.00 hrs,  Volume= 29.746 af
Primary = 91.60 cfs @ 12.00 hrs,  Volume= 29.746 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 8L: Total Post-Development

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10
5
0

Inflow Area=83.700 ac
91.60 cfs

91.60 cfs

83



Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 133HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=4.260 ac   0.00% Impervious   Runoff Depth=2.71"Subcatchment 7S: Bypass Area (POI#1)
   Tc=24.8 min   CN=58   Runoff=10.86 cfs  0.963 af

Runoff Area=9.340 ac   100.00% Impervious   Runoff Depth=7.20"Subcatchment 8S: Roof Area to Basin #1
   Tc=6.0 min   CN=98   Runoff=99.18 cfs  5.604 af

Runoff Area=17.900 ac   59.50% Impervious   Runoff Depth=5.51"Subcatchment 9S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=152.14 cfs  8.217 af

Runoff Area=12.000 ac   100.00% Impervious   Runoff Depth=7.20"Subcatchment 10S: Roof Area to Basin #2
   Tc=6.0 min   CN=98   Runoff=127.43 cfs  7.201 af

Runoff Area=12.560 ac   59.32% Impervious   Runoff Depth=5.50"Subcatchment 11S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=106.63 cfs  5.758 af

Runoff Area=3.080 ac   0.00% Impervious   Runoff Depth=2.71"Subcatchment 12S: Bypass Area  'A' (POI#2)
   Tc=6.0 min   CN=58   Runoff=14.93 cfs  0.696 af

Runoff Area=6.520 ac   15.18% Impervious   Runoff Depth=3.39"Subcatchment 13S: Bypass Area  'B' 
   Tc=6.0 min   CN=WQ   Runoff=37.24 cfs  1.844 af

Runoff Area=15.440 ac   62.56% Impervious   Runoff Depth=5.64"Subcatchment 14S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=133.70 cfs  7.253 af

Runoff Area=2.600 ac   0.00% Impervious   Runoff Depth=2.71"Subcatchment 15S: Bypass Area (POI#3)
   Tc=6.0 min   CN=58   Runoff=12.61 cfs  0.588 af

Peak Elev=341.65'  Storage=331,948 cf   Inflow=251.28 cfs  13.822 afPond 1P: ABVG. MRC Basin 1
   Outflow=46.70 cfs  12.903 af

Peak Elev=333.78'  Storage=322,456 cf   Inflow=234.03 cfs  12.959 afPond 2P: ABVG. MRC Basin 2
   Outflow=37.83 cfs  12.065 af

Peak Elev=332.77'  Storage=189,053 cf   Inflow=133.70 cfs  7.253 afPond 3P: ABVG. MRC Basin 3
   Outflow=12.11 cfs  6.557 af

   Inflow=10.86 cfs  0.963 afLink 5L: POI #1 (West)
   Primary=10.86 cfs  0.963 af

   Inflow=108.55 cfs  27.508 afLink 6L: POI #2 (East)
   Primary=108.55 cfs  27.508 af

   Inflow=18.02 cfs  7.145 afLink 7L: POI #3 (Northeast)
   Primary=18.02 cfs  7.145 af

   Inflow=132.36 cfs  35.616 afLink 8L: Total Post-Development
   Primary=132.36 cfs  35.616 af
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Total Runoff Area = 83.700 ac   Runoff Volume = 38.125 af   Average Runoff Depth = 5.47"
40.16% Pervious = 33.610 ac     59.84% Impervious = 50.090 ac
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Summary for Subcatchment 7S: Bypass Area (POI#1)

Runoff = 10.86 cfs @ 12.20 hrs,  Volume= 0.963 af,  Depth= 2.71"
     Routed to Link 5L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 4.260 58 Meadow Seed Mix

4.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
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Type II 24-hr
100 Year Rainfall=7.44"

Runoff Area=4.260 ac
Runoff Volume=0.963 af

Runoff Depth=2.71"
Tc=24.8 min

CN=58

10.86 cfs
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Summary for Subcatchment 8S: Roof Area to Basin #1

Runoff = 99.18 cfs @ 11.97 hrs,  Volume= 5.604 af,  Depth= 7.20"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 9.340 98 Roof Area

9.340 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 8S: Roof Area to Basin #1
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100 Year Rainfall=7.44"

Runoff Area=9.340 ac
Runoff Volume=5.604 af

Runoff Depth=7.20"
Tc=6.0 min

CN=98

99.18 cfs
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Summary for Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff = 152.14 cfs @ 11.97 hrs,  Volume= 8.217 af,  Depth= 5.51"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 7.250 61 Grass Cover
* 10.650 98 Impervious Area

17.900 Weighted Average
7.250 40.50% Pervious Area

10.650 59.50% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 9S: Drainage Area to Abvg.Basin #1
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Type II 24-hr
100 Year Rainfall=7.44"
Runoff Area=17.900 ac

Runoff Volume=8.217 af
Runoff Depth=5.51"

Tc=6.0 min
CN=WQ

152.14 cfs
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Summary for Subcatchment 10S: Roof Area to Basin #2

Runoff = 127.43 cfs @ 11.97 hrs,  Volume= 7.201 af,  Depth= 7.20"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 12.000 98 Roof Area

12.000 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 10S: Roof Area to Basin #2
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Type II 24-hr
100 Year Rainfall=7.44"
Runoff Area=12.000 ac

Runoff Volume=7.201 af
Runoff Depth=7.20"

Tc=6.0 min
CN=98

127.43 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 11S: Drainage Area to Basin #2

Runoff = 106.63 cfs @ 11.97 hrs,  Volume= 5.758 af,  Depth= 5.50"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 5.110 61 Grass Cover
* 7.450 98 Impervious Area

12.560 Weighted Average
5.110 40.68% Pervious Area
7.450 59.32% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11S: Drainage Area to Basin #2
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Type II 24-hr
100 Year Rainfall=7.44"
Runoff Area=12.560 ac

Runoff Volume=5.758 af
Runoff Depth=5.50"

Tc=6.0 min
CN=WQ

106.63 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff = 14.93 cfs @ 11.98 hrs,  Volume= 0.696 af,  Depth= 2.71"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 3.080 58 Meadow Seed Mix

3.080 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 Year Rainfall=7.44"

Runoff Area=3.080 ac
Runoff Volume=0.696 af

Runoff Depth=2.71"
Tc=6.0 min

CN=58

14.93 cfs
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Summary for Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff = 37.24 cfs @ 11.98 hrs,  Volume= 1.844 af,  Depth= 3.39"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 5.530 58 Meadow Seed Mix
* 0.990 98 Impervious

6.520 Weighted Average
5.530 84.82% Pervious Area
0.990 15.18% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 Year Rainfall=7.44"

Runoff Area=6.520 ac
Runoff Volume=1.844 af

Runoff Depth=3.39"
Tc=6.0 min

CN=WQ

37.24 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff = 133.70 cfs @ 11.97 hrs,  Volume= 7.253 af,  Depth= 5.64"
     Routed to Pond 3P : ABVG. MRC Basin 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 5.780 61 Grass Cover
* 9.660 98 Impervious

15.440 Weighted Average
5.780 37.44% Pervious Area
9.660 62.56% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 Year Rainfall=7.44"
Runoff Area=15.440 ac

Runoff Volume=7.253 af
Runoff Depth=5.64"

Tc=6.0 min
CN=WQ

133.70 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 15S: Bypass Area (POI#3)

Runoff = 12.61 cfs @ 11.98 hrs,  Volume= 0.588 af,  Depth= 2.71"
     Routed to Link 7L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 Year Rainfall=7.44"

Area (ac) CN Description
* 2.600 58 Meadow Seed Mix

2.600 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 15S: Bypass Area (POI#3)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 Year Rainfall=7.44"

Runoff Area=2.600 ac
Runoff Volume=0.588 af

Runoff Depth=2.71"
Tc=6.0 min

CN=58

12.61 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Pond 1P: ABVG. MRC Basin 1

Inflow Area = 27.240 ac, 73.38% Impervious,  Inflow Depth = 6.09"    for  100 Year event
Inflow = 251.28 cfs @ 11.97 hrs,  Volume= 13.822 af
Outflow = 46.70 cfs @ 12.14 hrs,  Volume= 12.903 af,  Atten= 81%,  Lag= 10.4 min
Primary = 46.70 cfs @ 12.14 hrs,  Volume= 12.903 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 341.65' @ 12.14 hrs   Surf.Area= 228,671 sf   Storage= 331,948 cf

Plug-Flow detention time= 466.2 min calculated for 12.901 af (93% of inflow)
Center-of-Mass det. time= 427.8 min ( 1,179.8 - 752.0 )

Volume Invert Avail.Storage Storage Description
#1 338.00' 366,705 cf Above Soil (Prismatic) Listed below (Recalc)
#2 335.50' 10,501 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

70,005 cf Overall  x 15.0% Voids
#3 336.50' 31,502 cf MRC Soil (30% Voids) (Prismatic) Listed below (Recalc)

105,008 cf Overall  x 30.0% Voids
408,708 cf Total Available Storage

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

338.00 70,005 0 0
342.50 92,975 366,705 366,705

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

335.50 70,005 0 0
336.50 70,005 70,005 70,005

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

336.50 70,005 0 0
338.00 70,005 105,008 105,008

Device Routing     Invert Outlet Devices
#1 Primary 336.50' 30.0000"  Round Culvert   L= 219.3'   Ke= 0.500   

Inlet / Outlet Invert= 336.50' / 333.83'   S= 0.0122 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 4.91 sf   

#2 Device 1 336.50' 2.3750" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 338.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  2.50   
Width (feet)  1.75  1.75   

#4 Device 1 341.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   
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Primary OutFlow  Max=46.70 cfs @ 12.14 hrs  HW=341.65'   (Free Discharge)
1=Culvert  (Inlet Controls 46.70 cfs @ 9.51 fps)

2=MRC Orifice  (Passes < 0.33 cfs potential flow)
3=Weir  (Passes < 29.08 cfs potential flow)
4=Grate  (Passes < 34.64 cfs potential flow)

Pond 1P: ABVG. MRC Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

280

260

240

220

200

180

160

140

120

100

80

60

40

20

0

Inflow Area=27.240 ac
Peak Elev=341.65'

Storage=331,948 cf

251.28 cfs

46.70 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Pond 2P: ABVG. MRC Basin 2

Inflow Area = 24.560 ac, 79.19% Impervious,  Inflow Depth = 6.33"    for  100 Year event
Inflow = 234.03 cfs @ 11.97 hrs,  Volume= 12.959 af
Outflow = 37.83 cfs @ 12.16 hrs,  Volume= 12.065 af,  Atten= 84%,  Lag= 11.7 min
Primary = 37.83 cfs @ 12.16 hrs,  Volume= 12.065 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 333.78' @ 12.16 hrs   Surf.Area= 215,211 sf   Storage= 322,456 cf

Plug-Flow detention time= 493.5 min calculated for 12.065 af (93% of inflow)
Center-of-Mass det. time= 453.5 min ( 1,202.0 - 748.5 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 446,558 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 9,779 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

65,195 cf Overall  x 15.0% Voids
#3 328.50' 29,338 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

97,793 cf Overall  x 30.0% Voids
485,675 cf Total Available Storage

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

330.00 65,195 0 0
335.60 94,290 446,558 446,558

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

327.50 65,195 0 0
328.50 65,195 65,195 65,195

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

328.50 65,195 0 0
330.00 65,195 97,793 97,793

Device Routing     Invert Outlet Devices
#1 Primary 326.50' 42.0000"  Round Culvert   L= 45.6'   Ke= 0.500   

Inlet / Outlet Invert= 326.50' / 323.00'   S= 0.0768 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 9.62 sf   

#2 Device 1 328.50' 2.2813" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 333.50' 72.0000" x 72.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 330.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  3.00   
Width (feet)  1.37  1.37   

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Primary OutFlow  Max=37.74 cfs @ 12.16 hrs  HW=333.78'  TW=328.50'   (Fixed TW Elev= 328.50')
1=Culvert  (Passes 37.74 cfs of 106.42 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.31 cfs @ 10.96 fps)
3=Grate  (Weir Controls 11.46 cfs @ 1.72 fps)
4=Weir  (Orifice Controls 25.97 cfs @ 6.32 fps)

Pond 2P: ABVG. MRC Basin 2
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Inflow Area=24.560 ac
Peak Elev=333.78'

Storage=322,456 cf

234.03 cfs

37.83 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Pond 3P: ABVG. MRC Basin 3

Inflow Area = 15.440 ac, 62.56% Impervious,  Inflow Depth = 5.64"    for  100 Year event
Inflow = 133.70 cfs @ 11.97 hrs,  Volume= 7.253 af
Outflow = 12.11 cfs @ 12.44 hrs,  Volume= 6.557 af,  Atten= 91%,  Lag= 28.3 min
Primary = 12.11 cfs @ 12.44 hrs,  Volume= 6.557 af
     Routed to Link 7L : POI #3 (Northeast)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 332.77' @ 12.44 hrs   Surf.Area= 165,749 sf   Storage= 189,053 cf

Plug-Flow detention time= 587.6 min calculated for 6.556 af (90% of inflow)
Center-of-Mass det. time= 536.2 min ( 1,295.5 - 759.3 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 384,915 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 7,695 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

51,300 cf Overall  x 15.0% Voids
#3 328.50' 23,085 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

76,950 cf Overall  x 30.0% Voids
415,695 cf Total Available Storage

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

330.00 51,300 0 0
336.00 77,005 384,915 384,915

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

327.50 51,300 0 0
328.50 51,300 51,300 51,300

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

328.50 51,300 0 0
330.00 51,300 76,950 76,950

Device Routing     Invert Outlet Devices
#1 Primary 327.50' 36.0000"  Round Culvert   L= 97.0'   Ke= 0.500   

Inlet / Outlet Invert= 327.50' / 323.50'   S= 0.0412 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 7.07 sf   

#2 Device 1 328.50' 1.6875" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 330.25' 12.0000" Vert. Main Orifice    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 333.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 332.00' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  3.00  3.00   
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Primary OutFlow  Max=12.11 cfs @ 12.44 hrs  HW=332.77'  TW=328.00'   (Fixed TW Elev= 328.00')
1=Culvert  (Passes 12.11 cfs of 66.05 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.15 cfs @ 9.86 fps)
3=Main Orifice  (Orifice Controls 5.37 cfs @ 6.84 fps)
4=Grate  ( Controls 0.00 cfs)
5=Weir  (Weir Controls 6.58 cfs @ 2.87 fps)

Pond 3P: ABVG. MRC Basin 3
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Inflow Area=15.440 ac
Peak Elev=332.77'

Storage=189,053 cf

133.70 cfs

12.11 cfs

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
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Summary for Link 5L: POI #1 (West)

Inflow Area = 4.260 ac, 0.00% Impervious,  Inflow Depth = 2.71"    for  100 Year event
Inflow = 10.86 cfs @ 12.20 hrs,  Volume= 0.963 af
Primary = 10.86 cfs @ 12.20 hrs,  Volume= 0.963 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 5L: POI #1 (West)
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Inflow Area=4.260 ac
10.86 cfs

10.86 cfs
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Summary for Link 6L: POI #2 (East)

Inflow Area = 61.400 ac, 65.85% Impervious,  Inflow Depth > 5.38"    for  100 Year event
Inflow = 108.55 cfs @ 12.03 hrs,  Volume= 27.508 af
Primary = 108.55 cfs @ 12.03 hrs,  Volume= 27.508 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 6L: POI #2 (East)
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Inflow Area=61.400 ac
108.55 cfs

108.55 cfs
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Summary for Link 7L: POI #3 (Northeast)

Inflow Area = 18.040 ac, 53.55% Impervious,  Inflow Depth > 4.75"    for  100 Year event
Inflow = 18.02 cfs @ 12.01 hrs,  Volume= 7.145 af
Primary = 18.02 cfs @ 12.01 hrs,  Volume= 7.145 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 7L: POI #3 (Northeast)
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Inflow Area=18.040 ac
18.02 cfs

18.02 cfs
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Summary for Link 8L: Total Post-Development

Inflow Area = 83.700 ac, 59.84% Impervious,  Inflow Depth > 5.11"    for  100 Year event
Inflow = 132.36 cfs @ 12.03 hrs,  Volume= 35.616 af
Primary = 132.36 cfs @ 12.03 hrs,  Volume= 35.616 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 8L: Total Post-Development
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Inflow Area=83.700 ac
132.36 cfs

132.36 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 154HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=4.260 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 7S: Bypass Area (POI#1)
   Tc=24.8 min   CN=58   Runoff=0.00 cfs  0.000 af

Runoff Area=9.340 ac   100.00% Impervious   Runoff Depth=0.99"Subcatchment 8S: Roof Area to Basin #1
   Tc=6.0 min   CN=98   Runoff=50.34 cfs  0.767 af

Runoff Area=17.900 ac   59.50% Impervious   Runoff Depth=0.59"Subcatchment 9S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=57.40 cfs  0.875 af

Runoff Area=12.000 ac   100.00% Impervious   Runoff Depth=0.99"Subcatchment 10S: Roof Area to Basin #2
   Tc=6.0 min   CN=98   Runoff=64.67 cfs  0.986 af

Runoff Area=12.560 ac   59.32% Impervious   Runoff Depth=0.58"Subcatchment 11S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=40.15 cfs  0.612 af

Runoff Area=3.080 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 12S: Bypass Area  'A' (POI#2)
   Tc=6.0 min   CN=58   Runoff=0.00 cfs  0.000 af

Runoff Area=6.520 ac   15.18% Impervious   Runoff Depth=0.15"Subcatchment 13S: Bypass Area  'B' 
   Tc=6.0 min   CN=WQ   Runoff=5.34 cfs  0.081 af

Runoff Area=15.440 ac   62.56% Impervious   Runoff Depth=0.62"Subcatchment 14S: Drainage Area to 
   Tc=6.0 min   CN=WQ   Runoff=52.06 cfs  0.793 af

Runoff Area=2.600 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 15S: Bypass Area (POI#3)
   Tc=6.0 min   CN=58   Runoff=0.00 cfs  0.000 af

Peak Elev=338.40'  Storage=70,720 cf   Inflow=107.73 cfs  1.642 afPond 1P: ABVG. MRC Basin 1
   Outflow=0.20 cfs  1.216 af

Peak Elev=330.45'  Storage=68,836 cf   Inflow=104.82 cfs  1.598 afPond 2P: ABVG. MRC Basin 2
   Outflow=0.19 cfs  1.168 af

Peak Elev=330.07'  Storage=34,204 cf   Inflow=52.06 cfs  0.793 afPond 3P: ABVG. MRC Basin 3
   Outflow=0.09 cfs  0.515 af

   Inflow=0.00 cfs  0.000 afLink 5L: POI #1 (West)
   Primary=0.00 cfs  0.000 af

   Inflow=5.57 cfs  2.465 afLink 6L: POI #2 (East)
   Primary=5.57 cfs  2.465 af

   Inflow=0.09 cfs  0.515 afLink 7L: POI #3 (Northeast)
   Primary=0.09 cfs  0.515 af

   Inflow=5.60 cfs  2.979 afLink 8L: Total Post-Development
   Primary=5.60 cfs  2.979 af

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
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Total Runoff Area = 83.700 ac   Runoff Volume = 4.114 af   Average Runoff Depth = 0.59"
40.16% Pervious = 33.610 ac     59.84% Impervious = 50.090 ac

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Summary for Subcatchment 7S: Bypass Area (POI#1)

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Link 5L : POI #1 (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 4.260 58 Meadow Seed Mix

4.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.8 Direct Entry, 

Subcatchment 7S: Bypass Area (POI#1)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

1

0

Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=4.260 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=24.8 min

CN=58

0.00 cfs
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Summary for Subcatchment 8S: Roof Area to Basin #1

Runoff = 50.34 cfs @ 1.06 hrs,  Volume= 0.767 af,  Depth= 0.99"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 9.340 98 Roof Area

9.340 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 8S: Roof Area to Basin #1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=9.340 ac
Runoff Volume=0.767 af

Runoff Depth=0.99"
Tc=6.0 min

CN=98

50.34 cfs
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Summary for Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff = 57.40 cfs @ 1.06 hrs,  Volume= 0.875 af,  Depth= 0.59"
     Routed to Pond 1P : ABVG. MRC Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 7.250 61 Grass Cover
* 10.650 98 Impervious Area

17.900 Weighted Average
7.250 40.50% Pervious Area

10.650 59.50% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 9S: Drainage Area to Abvg.Basin #1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=17.900 ac
Runoff Volume=0.875 af

Runoff Depth=0.59"
Tc=6.0 min

CN=WQ

57.40 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
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Summary for Subcatchment 10S: Roof Area to Basin #2

Runoff = 64.67 cfs @ 1.06 hrs,  Volume= 0.986 af,  Depth= 0.99"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 12.000 98 Roof Area

12.000 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 10S: Roof Area to Basin #2

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=12.000 ac
Runoff Volume=0.986 af

Runoff Depth=0.99"
Tc=6.0 min

CN=98

64.67 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
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Summary for Subcatchment 11S: Drainage Area to Basin #2

Runoff = 40.15 cfs @ 1.06 hrs,  Volume= 0.612 af,  Depth= 0.58"
     Routed to Pond 2P : ABVG. MRC Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 5.110 61 Grass Cover
* 7.450 98 Impervious Area

12.560 Weighted Average
5.110 40.68% Pervious Area
7.450 59.32% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11S: Drainage Area to Basin #2

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=12.560 ac
Runoff Volume=0.612 af

Runoff Depth=0.58"
Tc=6.0 min

CN=WQ

40.15 cfs
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Summary for Subcatchment 12S: Bypass Area  'A' (POI#2)

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 3.080 58 Meadow Seed Mix

3.080 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 12S: Bypass Area  'A' (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)
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0

Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=3.080 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=6.0 min

CN=58

0.00 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
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Summary for Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff = 5.34 cfs @ 1.06 hrs,  Volume= 0.081 af,  Depth= 0.15"
     Routed to Link 6L : POI #2 (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 5.530 58 Meadow Seed Mix
* 0.990 98 Impervious

6.520 Weighted Average
5.530 84.82% Pervious Area
0.990 15.18% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 13S: Bypass Area  'B' (POI#2)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=6.520 ac
Runoff Volume=0.081 af

Runoff Depth=0.15"
Tc=6.0 min

CN=WQ

5.34 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
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Summary for Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff = 52.06 cfs @ 1.06 hrs,  Volume= 0.793 af,  Depth= 0.62"
     Routed to Pond 3P : ABVG. MRC Basin 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 5.780 61 Grass Cover
* 9.660 98 Impervious

15.440 Weighted Average
5.780 37.44% Pervious Area
9.660 62.56% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 14S: Drainage Area to Abvg Basin #3

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=15.440 ac
Runoff Volume=0.793 af

Runoff Depth=0.62"
Tc=6.0 min

CN=WQ

52.06 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
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Summary for Subcatchment 15S: Bypass Area (POI#3)

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Link 7L : POI #3 (Northeast)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"

Area (ac) CN Description
* 2.600 58 Meadow Seed Mix

2.600 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 15S: Bypass Area (POI#3)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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0

Type II 24-hr scaled to 2.00 hrs
WQ Rainfall=1.20"

Runoff Area=2.600 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=6.0 min

CN=58

0.00 cfs
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Summary for Pond 1P: ABVG. MRC Basin 1

Inflow Area = 27.240 ac, 73.38% Impervious,  Inflow Depth = 0.72"    for  WQ event
Inflow = 107.73 cfs @ 1.06 hrs,  Volume= 1.642 af
Outflow = 0.20 cfs @ 2.17 hrs,  Volume= 1.216 af,  Atten= 100%,  Lag= 66.4 min
Primary = 0.20 cfs @ 2.17 hrs,  Volume= 1.216 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 338.40' @ 2.17 hrs   Surf.Area= 212,078 sf   Storage= 70,720 cf

Plug-Flow detention time= 2,473.1 min calculated for 1.216 af (74% of inflow)
Center-of-Mass det. time= 2,465.8 min ( 2,535.8 - 70.0 )

Volume Invert Avail.Storage Storage Description
#1 338.00' 366,705 cf Above Soil (Prismatic) Listed below (Recalc)
#2 335.50' 10,501 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

70,005 cf Overall  x 15.0% Voids
#3 336.50' 31,502 cf MRC Soil (30% Voids) (Prismatic) Listed below (Recalc)

105,008 cf Overall  x 30.0% Voids
408,708 cf Total Available Storage

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

338.00 70,005 0 0
342.50 92,975 366,705 366,705

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

335.50 70,005 0 0
336.50 70,005 70,005 70,005

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

336.50 70,005 0 0
338.00 70,005 105,008 105,008

Device Routing     Invert Outlet Devices
#1 Primary 336.50' 30.0000"  Round Culvert   L= 219.3'   Ke= 0.500   

Inlet / Outlet Invert= 336.50' / 333.83'   S= 0.0122 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 4.91 sf   

#2 Device 1 336.50' 2.3750" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 338.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  2.50   
Width (feet)  1.75  1.75   

#4 Device 1 341.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
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Primary OutFlow  Max=0.20 cfs @ 2.17 hrs  HW=338.40'   (Free Discharge)
1=Culvert  (Passes 0.20 cfs of 18.85 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.20 cfs @ 6.47 fps)
3=Weir  ( Controls 0.00 cfs)
4=Grate  ( Controls 0.00 cfs)

Pond 1P: ABVG. MRC Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Inflow Area=27.240 ac
Peak Elev=338.40'
Storage=70,720 cf

107.73 cfs

0.20 cfs

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
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Summary for Pond 2P: ABVG. MRC Basin 2

Inflow Area = 24.560 ac, 79.19% Impervious,  Inflow Depth = 0.78"    for  WQ event
Inflow = 104.82 cfs @ 1.06 hrs,  Volume= 1.598 af
Outflow = 0.19 cfs @ 2.17 hrs,  Volume= 1.168 af,  Atten= 100%,  Lag= 66.5 min
Primary = 0.19 cfs @ 2.17 hrs,  Volume= 1.168 af
     Routed to Link 6L : POI #2 (East)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 330.45' @ 2.17 hrs   Surf.Area= 197,912 sf   Storage= 68,836 cf

Plug-Flow detention time= 2,519.3 min calculated for 1.167 af (73% of inflow)
Center-of-Mass det. time= 2,511.9 min ( 2,581.9 - 70.0 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 446,558 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 9,779 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

65,195 cf Overall  x 15.0% Voids
#3 328.50' 29,338 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

97,793 cf Overall  x 30.0% Voids
485,675 cf Total Available Storage

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

330.00 65,195 0 0
335.60 94,290 446,558 446,558

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

327.50 65,195 0 0
328.50 65,195 65,195 65,195

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

328.50 65,195 0 0
330.00 65,195 97,793 97,793

Device Routing     Invert Outlet Devices
#1 Primary 326.50' 42.0000"  Round Culvert   L= 45.6'   Ke= 0.500   

Inlet / Outlet Invert= 326.50' / 323.00'   S= 0.0768 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 9.62 sf   

#2 Device 1 328.50' 2.2813" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 333.50' 72.0000" x 72.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 330.50' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  3.00   
Width (feet)  1.37  1.37   
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Primary OutFlow  Max=0.19 cfs @ 2.17 hrs  HW=330.45'  TW=328.50'   (Fixed TW Elev= 328.50')
1=Culvert  (Passes 0.19 cfs of 64.65 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.19 cfs @ 6.55 fps)
3=Grate  ( Controls 0.00 cfs)
4=Weir  ( Controls 0.00 cfs)

Pond 2P: ABVG. MRC Basin 2

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Inflow Area=24.560 ac
Peak Elev=330.45'
Storage=68,836 cf

104.82 cfs

0.19 cfs
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Summary for Pond 3P: ABVG. MRC Basin 3

Inflow Area = 15.440 ac, 62.56% Impervious,  Inflow Depth = 0.62"    for  WQ event
Inflow = 52.06 cfs @ 1.06 hrs,  Volume= 0.793 af
Outflow = 0.09 cfs @ 2.17 hrs,  Volume= 0.515 af,  Atten= 100%,  Lag= 66.5 min
Primary = 0.09 cfs @ 2.17 hrs,  Volume= 0.515 af
     Routed to Link 7L : POI #3 (Northeast)

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 330.07' @ 2.17 hrs   Surf.Area= 154,185 sf   Storage= 34,204 cf

Plug-Flow detention time= 2,416.7 min calculated for 0.515 af (65% of inflow)
Center-of-Mass det. time= 2,408.0 min ( 2,478.0 - 70.0 )

Volume Invert Avail.Storage Storage Description
#1 330.00' 384,915 cf Above Soil (Prismatic) Listed below (Recalc)
#2 327.50' 7,695 cf IWS (15% Voids) (Prismatic) Listed below (Recalc)

51,300 cf Overall  x 15.0% Voids
#3 328.50' 23,085 cf MRC Soil Media (30% Voids) (Prismatic) Listed below (Recalc)

76,950 cf Overall  x 30.0% Voids
415,695 cf Total Available Storage

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

330.00 51,300 0 0
336.00 77,005 384,915 384,915

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

327.50 51,300 0 0
328.50 51,300 51,300 51,300

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

328.50 51,300 0 0
330.00 51,300 76,950 76,950

Device Routing     Invert Outlet Devices
#1 Primary 327.50' 36.0000"  Round Culvert   L= 97.0'   Ke= 0.500   

Inlet / Outlet Invert= 327.50' / 323.50'   S= 0.0412 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 7.07 sf   

#2 Device 1 328.50' 1.6875" Vert. MRC Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 330.25' 12.0000" Vert. Main Orifice    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 333.00' 60.0000" x 60.0000" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 332.00' Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  3.00  3.00   

Type II 24-hr scaled to 2.00 hrs  WQ Rainfall=1.20"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers
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Primary OutFlow  Max=0.09 cfs @ 2.17 hrs  HW=330.07'  TW=328.00'   (Fixed TW Elev= 328.00')
1=Culvert  (Passes 0.09 cfs of 35.12 cfs potential flow)

2=MRC Orifice  (Orifice Controls 0.09 cfs @ 5.89 fps)
3=Main Orifice  ( Controls 0.00 cfs)
4=Grate  ( Controls 0.00 cfs)
5=Weir  ( Controls 0.00 cfs)

Pond 3P: ABVG. MRC Basin 3
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Summary for Link 5L: POI #1 (West)

Inflow Area = 4.260 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  WQ event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 5L: POI #1 (West)
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Summary for Link 6L: POI #2 (East)

Inflow Area = 61.400 ac, 65.85% Impervious,  Inflow Depth > 0.48"    for  WQ event
Inflow = 5.57 cfs @ 1.06 hrs,  Volume= 2.465 af
Primary = 5.57 cfs @ 1.06 hrs,  Volume= 2.465 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 6L: POI #2 (East)
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Summary for Link 7L: POI #3 (Northeast)

Inflow Area = 18.040 ac, 53.55% Impervious,  Inflow Depth > 0.34"    for  WQ event
Inflow = 0.09 cfs @ 2.17 hrs,  Volume= 0.515 af
Primary = 0.09 cfs @ 2.17 hrs,  Volume= 0.515 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 8L : Total Post-Development

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 7L: POI #3 (Northeast)
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Summary for Link 8L: Total Post-Development

Inflow Area = 83.700 ac, 59.84% Impervious,  Inflow Depth > 0.43"    for  WQ event
Inflow = 5.60 cfs @ 1.06 hrs,  Volume= 2.979 af
Primary = 5.60 cfs @ 1.06 hrs,  Volume= 2.979 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 8L: Total Post-Development
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 COMMONWEALTH OF PENNSYLVANIA 
 DEPARTMENT OF ENVIRONMENTAL PROTECTION 
 BUREAU OF CLEAN WATER 
 

- 1 - 

MANAGED RELEASE CONCEPT (MRC) DESIGN SUMMARY (BMP #1) 
Complete One Design Summary Sheet for Each BMP Designed for MRC 

GENERAL INFORMATION 

Applicant Name: Maiden Creek Associates, L.P.  Project Name: Proposed Warehouse Facility 

Applicant Address: 120 W. Germantown Pike, Suite 120  Municipality: Maidencreek Township 

City, State, Zip: Plymouth Meeting, PA 19462  County: Berks County 

Permit Type:    NPDES PAG-02     NPDES IP     ESCGP     ESP 

 Pre-Development Post-Development Change
Impervious Area (acres): 0.00 19.99 +19.99 

MRC BMP INFORMATION 

MRC BMP Type: Dry Extended Detention Basin Stormwater BMP Manual Section: 6.6.3

Will the BMP Include Vegetation?     Yes     No 

If Yes, Identify Proposed Vegetation: ERNST Retention Basin Wildlife Seed Mix

For Non-Vegetated BMPs Will There Be Pre- or Post-Treatment?   Yes (Pre-)     Yes (Post-)     No 

If Yes, Identify Proposed Pre- or Post-Treatment: 

Name of Surface Water to Receive MRC BMP Discharges: Peters Creek

Designated Use of Surface Water:  EV, MF Existing Use of Surface Water (if different): 

Is the Surface Water Impaired?   Yes     No 

If Yes, Identify Cause(s):  

Will the BMP have an impermeable liner?   Yes     No   

If Yes, explain why a liner is proposed: Area prone to sinkholes (refer to appendix for geotechnical report)

BMP Media Description: Amended Soils (30% Void)

Are Any Deviations from MRC Design Standards Proposed?   Yes     No

If Yes, Identify Deviations:       

MRC BMP DESIGN VALUES AND STANDARDS 

Parameter Design Value Design Standard 
Actual Contributing Impervious Area to BMP (acres) 19.99  
Equivalent Contributing Impervious Area to BMP (acres) 19.71  
Total Drainage Area to BMP (acres) 27.24  

MRC BMP Release Rate (cfs) 0.20 No greater than 0.01 cfs / acre of 
equivalent contributing impervious 

Underdrain Outflow Rate During 1.2-Inch/2-Hour Storm (cfs) 0.20 <= MRC BMP Release Rate (cfs) 
Maximum Storm Event Routed to MRC BMP 100-Year  
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1 ft (recommended) (2 ft max) 

4 ft (max) 

2 ft (min) – 4 ft (max) 

1 ft recommended 

50% max 
1 ft (min) (2 ft recommended) 

0 (No overflow allowed) 

1-Yr/24-Hr Pre-Development Peak 
Rate (or per approved Act 167 Plan) 

10-Yr/24-Hr Pre-Development Peak 
Rate

50-Yr/24-Hr Pre-Development Peak 
Rate

100-Yr/24-Hr Pre-Development Peak 
Rate

72 hrs (surface), 7 days (underground) 
72 hrs (surface), 7 days (underground) 
72 hrs (surface), 7 days (underground) 
72 hrs (surface), 7 days (underground) 

Licensed
Professional’s

Seal
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Complete One Design Summary Sheet for Each BMP Designed for MRC 

If Yes, Identify Proposed Vegetation: 

If Yes, Identify Proposed Pre- or Post-Treatment: 

If Yes, Identify Cause(s): 

If Yes, explain why a liner is proposed: 

If Yes, Identify Deviations: 

No greater than 0.01 cfs / acre of 
equivalent contributing impervious 
<= MRC BMP Release Rate (cfs) 
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1 ft (recommended) (2 ft max) 

4 ft (max) 

2 ft (min) – 4 ft (max) 

1 ft recommended 

50% max 
1 ft (min) (2 ft recommended) 

0 (No overflow allowed) 

1-Yr/24-Hr Pre-Development Peak 
Rate (or per approved Act 167 Plan) 
10-Yr/24-Hr Pre-Development Peak 

Rate
50-Yr/24-Hr Pre-Development Peak 

Rate
100-Yr/24-Hr Pre-Development Peak 

Rate

72 hrs (surface), 7 days (underground) 
72 hrs (surface), 7 days (underground) 
72 hrs (surface), 7 days (underground) 
72 hrs (surface), 7 days (underground) 

Licensed
Professional’s

Seal
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Complete One Design Summary Sheet for Each BMP Designed for MRC 

If Yes, Identify Proposed Vegetation: 

If Yes, Identify Proposed Pre- or Post-Treatment: 

If Yes, Identify Cause(s): 

If Yes, explain why a liner is proposed: 

If Yes, Identify Deviations: 

No greater than 0.01 cfs / acre of 
equivalent contributing impervious 
<= MRC BMP Release Rate (cfs) 
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1 ft (recommended) (2 ft max) 

4 ft (max) 

2 ft (min) – 4 ft (max) 

1 ft recommended 

50% max 
1 ft (min) (2 ft recommended) 

0 (No overflow allowed) 

1-Yr/24-Hr Pre-Development Peak 
Rate (or per approved Act 167 Plan) 
10-Yr/24-Hr Pre-Development Peak 

Rate
50-Yr/24-Hr Pre-Development Peak 

Rate
100-Yr/24-Hr Pre-Development Peak 

Rate

72 hrs (surface), 7 days (underground) 
72 hrs (surface), 7 days (underground) 
72 hrs (surface), 7 days (underground) 
72 hrs (surface), 7 days (underground) 

Licensed
Professional’s

Seal
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Project:

Description:

Swale Name:

Input Channel Parameters
Channel Dimensions Slope Condition

z1 3.00 ft. (horiz to 1' vert.) Minimum 0.0100 ft/ft (capacity)
z2 3.00 ft. (horiz to 1' vert.) Maximum 0.0530 ft/ft (stability)
w 4.00 ft. (bottom width) Entire 0.0246 ft/ft
d 2.50 ft. (design depth)

Evaluate Temporary & Permanent Conditions Design Method:

Temporary

Calculate Design Flow (Q) Select Lining Material
cfs Retardance d50 Stone Initial Allowable Allowable

OR (A, B, C, D) Size (in.) n-value Velocity d (lb/ft2)
Area 4.26 acres z1 N/A N/A 0.050 8.000 2.000

x 1.60 cfs/acre z2 N/A N/A 0.050 8.000 2.000
w N/A N/A 0.050 8.000 2.000

6.82 cfs (design Q)
Results

n-value d v (fps) d (lb/ft2)
Min. slope 0.034 0.52 2.36 0.32
Max. slope 0.050 0.41 3.22 1.34

Entire slope 0.050 0.50 2.47 0.77

Permanent

Calculate Design Flow (Q) Select Lining Material
cfs Retardance d50 Stone Initial Allowable Allowable

OR (A, B, C, D) Size (in.) n-value Velocity d (lb/ft2)
Area 4.26 acres z1 N/A N/A 0.050 8.000 2.000

x 2.75 cfs/acre z2 N/A N/A 0.050 8.000 2.000
w N/A N/A 0.050 8.000 2.000

11.72 cfs (design Q)
Results

n-value d v (fps) d (lb/ft2)
Min. slope 0.034 0.70 2.76 0.43
Max. slope 0.050 0.55 3.80 1.81

Entire slope 0.034 0.55 3.80 0.84

Swale Calculations

PP213222 Maidencreek Warehouse

Vegetated Diversion Swale to POI#1

Vegetated Swale #1 (BMP #5)

Shear Stress

Lining
NAG SC150
NAG SC150
NAG SC150

Lining
NAG SC150
NAG SC150
NAG SC150

z2dz1

w
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CHANNEL OR CHANNEL SECTION #1 (MAX) #1 (MIN)
TEMPORARY OR PERMANENT?                        (T OR P) P P
DESIGN STORM                                        (2, 5, OR 10 YR) 5 5
ACRES                                                                      (AC) 4.26 4.26
MULTIPLIER                                           (1.6, 2.25, or 2.75) 1 2.75 2.75
Qr (REQUIRED CAPACITY)                                    (CFS) 11.72 11.72
Q (CALCULATED AT FLOW DEPTH d)                  (CFS) 0.55 0.7
PROTECTIVE LINING2 NAG SC150 NAG SC150
n (MANNING’S COEFFICIENT)2 0.05 0.034
Va (ALLOWABLE VELOCITY)                                  (FPS) 8 8
V (CALCULATED AT FLOW DEPTH d)                   (FPS) 3.8 2.76

2

a (MAX ALLOWABLE SHEAR STRESS)               (LB/FT )
2 2

2

d (CALC’D SHEAR STRESS AT FLOW DEPTH d) (LB/FT )
1.81 0.43

CHANNEL BOTTOM WIDTH                                      (FT) 4 4
CHANNEL SIDE SLOPES                                          (H:V) 3 TO 1 3 TO 1
D (TOTAL DEPTH)                                                      (FT) 2.5 2.5
CHANNEL TOP WIDTH @ D                                      (FT) 19 19
d (CALCULATED FLOW DEPTH)                               (FT) 0.55 0.7
CHANNEL TOP WIDTH @ FLOW DEPTH d              (FT) 7.3 8.2
BOTTOM WIDTH: FLOW DEPTH RATIO           (12:1 MAX) 7.27 TO 1 5.71 TO 1
d50 STONE SIZE                                                          (IN) N/A N/A
A (CROSS-SECTIONAL AREA)                             (SQ. FT.) 3.11 4.27
R (HYDRAULIC RADIUS) 0.42 0.51
S (BED SLOPE)3                                                                         (FT/FT) 0.053 0.01
Sc (CRITICAL SLOPE)                                             (FT/FT) 0.053 0.01
.7Sc                                                                                                                      (FT/FT) 0.0371 0.007
1.3Sc                                                                                                                  (FT/FT) 0.0689 0.013
STABLE FLOW?                                                       (Y/N) Y Y
FREEBOARD BASED ON UNSTABLE FLOW           (FT) N/A N/A
FREEBOARD BASED ON STABLE FLOW                (FT) 1.95 1.8
MINIMUM REQUIRED FREEBOARD4                               (FT) 0.625 0.625
DESIGN METHOD FOR PROTECTIVE LINING 5
PERMISSIBLE VELOCITY (V) OR SHEAR STRESS (S)

S S

1.  Use 1.6 for Temporary Channels; 2.25 for Temporary Channels in Special Protection (HQ or EV) Watersheds; 2.75 for
Permanent Channels.  For Rational Method, enter “N/A” and attach E&S Worksheets 9 and 10.  For TR-55 enter “N/A”
and attach appropriate Worksheets.

3. Slopes may not be averaged.
4. Minimum Freeboard is 0.5 ft. or ¼ Total Channel Depth, whichever is greater

Project Name : PP213222 - Maidencreek Warehouse

STANDARD E&S WORKSHEET # 11
Channel Design Data

2. Adjust “n” value for changes in channel liner and flow depth. For vegetated channels, provide data for manufactured linings without vegetation 
and with vegetation in separate columns.

5. Permissible velocity lining design method is not acceptable for channels with a bed slope of 10% or greater.  Shear stress lining design method 
is required for channels with a bed slope of 10% or greater. Shear stress lining design may be used for any channel bed slope.

Location: Maidencreek Township, Berks County, PA
Prepared By: Steve Amato                 Date: 06/30/2023
Checked By: Lindsey Breylinger         Date: 06/30/2023

106



Tail Water Manning's
Outlet Dia. Condition "n" Q V1 Rt Al Aiw Atw
Name In. Min or Max For Pipe Slope cfs fps R- in. in. ft. ft. ft

EW101 48 MIN 0.012 0.0050 55.51 3.73 5 9 27.0 26.00 12.0 38
EW102 42 MIN 0.012 0.0052 45.01 5.46 4 6 18.0 22.00 10.5 32.5
EW201 24 MIN 0.012 0.0050 5.48 3.07 4 6 18.0 13.00 6.0 19
EW202 48 MIN 0.012 0.0050 67.89 7.44 5 9 27.0 26.00 12.0 38
EW301 36 MIN 0.012 0.0052 39.21 3.09 5 9 27.0 21.00 9.0 30

d50

Pipe Apron

Rip-rap Apron Summary Sheet

Project:

Description:

PP213222 - Maidencreek Warehouse

Rip-Rap Calculations
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Rip-Rap Dimensions:

L= 26.0 ft
W = 38.0 ft
Wi = 12.0 ft

Rip-rap Size = R-5
d50 = 9.0 in
d= 27.0 in

Design Values:

n = Manning's n 0.012 Rise (in.) Span (in.) Barrels
D = Diameter of Pipe 48 in. 48 x 48 1
S = Slope of Pipe 0.0050 ft/ft
Qd = Design Discharge 55.51 cfs*** 55.51   5.68 6.44
Vd = Velocity 3.73 fps*** 3.73     
Tw = Tailwater Condition MIN either MIN or MAX
A = Full Flow Area of Pipe 12.57 sf

*** Formulas based on full-flow capacity.
Full Flow Pipe Discharge:

Qf = 0.464/n * D 8/3  * S 1/2 = 110.23 cfs

Ratio of Part-Full to Full Flow Discharge:

d/D = Qd/Qf = 0.50

Figure 20 Ratios:

Area of Flow = 0.50
Depth of Flow = 0.50

Calculate Equivalent Flow:

A * Ratio = 6.30 sf
Equivalent Pipe Size full-flow = 30 in (smaller size = larger rip-rap (factor of safety))

 

Rip-Rap Apron Worksheet

Project: PP213222 - Maidencreek Warehouse

Description: EW101
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Rip-Rap Dimensions:

L= 22.0 ft
W = 32.5 ft
Wi = 10.5 ft

Rip-rap Size = R-4
d50 = 6.0 in
d= 18.0 in

Design Values:

n = Manning's n 0.012 Rise (in.) Span (in.) Barrels
D = Diameter of Pipe 42 in. 42 x 42 1
S = Slope of Pipe 0.0052 ft/ft
Qd = Design Discharge 45.01 cfs*** 45.01   5.68 6.44
Vd = Velocity 5.46 fps*** 5.46     
Tw = Tailwater Condition MIN either MIN or MAX
A = Full Flow Area of Pipe 9.62 sf

*** Formulas based on full-flow capacity.
Full Flow Pipe Discharge:

Qf = 0.464/n * D 8/3  * S 1/2 = 78.74 cfs

Ratio of Part-Full to Full Flow Discharge:

d/D = Qd/Qf = 0.57

Figure 20 Ratios:

Area of Flow = 0.55
Depth of Flow = 0.54

Calculate Equivalent Flow:

A * Ratio = 5.29 sf
Equivalent Pipe Size full-flow = 30 in (smaller size = larger rip-rap (factor of safety))

 

Rip-Rap Apron Worksheet

Project: PP213222 - Maidencreek Warehouse

Description: EW102
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Rip-Rap Dimensions:

L= 13.0 ft
W = 19.0 ft
Wi = 6.0 ft

Rip-rap Size = R-4
d50 = 6.0 in
d= 18.0 in

Design Values:

n = Manning's n 0.012 Rise (in.) Span (in.) Barrels
D = Diameter of Pipe 24 in. 24 x 24 1
S = Slope of Pipe 0.0050 ft/ft
Qd = Design Discharge 5.48 cfs*** 5.48     5.68 6.44
Vd = Velocity 3.07 fps*** 3.07     
Tw = Tailwater Condition MIN either MIN or MAX
A = Full Flow Area of Pipe 3.14 sf

*** Formulas based on full-flow capacity.
Full Flow Pipe Discharge:

Qf = 0.464/n * D 8/3  * S 1/2 = 17.36 cfs

Ratio of Part-Full to Full Flow Discharge:

d/D = Qd/Qf = 0.32

Figure 20 Ratios:

Area of Flow = 0.36
Depth of Flow = 0.39

Calculate Equivalent Flow:

A * Ratio = 1.14 sf
Equivalent Pipe Size full-flow = 12 in (smaller size = larger rip-rap (factor of safety))

 

Rip-Rap Apron Worksheet

Project: PP213222 - Maidencreek Warehouse

Description: EW201
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Rip-Rap Dimensions:

L= 26.0 ft
W = 38.0 ft
Wi = 12.0 ft

Rip-rap Size = R-5
d50 = 9.0 in
d= 27.0 in

Design Values:

n = Manning's n 0.012 Rise (in.) Span (in.) Barrels
D = Diameter of Pipe 48 in. 48 x 48 1
S = Slope of Pipe 0.0050 ft/ft
Qd = Design Discharge 67.89 cfs*** 67.89   5.68 6.44
Vd = Velocity 7.44 fps*** 7.44     
Tw = Tailwater Condition MIN either MIN or MAX
A = Full Flow Area of Pipe 12.57 sf

*** Formulas based on full-flow capacity.
Full Flow Pipe Discharge:

Qf = 0.464/n * D 8/3  * S 1/2 = 110.23 cfs

Ratio of Part-Full to Full Flow Discharge:

d/D = Qd/Qf = 0.62

Figure 20 Ratios:

Area of Flow = 0.58
Depth of Flow = 0.57

Calculate Equivalent Flow:

A * Ratio = 7.31 sf
Equivalent Pipe Size full-flow = 36 in (smaller size = larger rip-rap (factor of safety))

 

Rip-Rap Apron Worksheet

Project: PP213222 - Maidencreek Warehouse

Description: EW202
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Rip-Rap Dimensions:

L= 21.0 ft
W = 30.0 ft
Wi = 9.0 ft

Rip-rap Size = R-5
d50 = 9.0 in
d= 27.0 in

Design Values:

n = Manning's n 0.012 Rise (in.) Span (in.) Barrels
D = Diameter of Pipe 36 in. 36 x 36 1
S = Slope of Pipe 0.0052 ft/ft
Qd = Design Discharge 39.21 cfs*** 39.21   5.68 6.44
Vd = Velocity 3.09 fps*** 3.09     
Tw = Tailwater Condition MIN either MIN or MAX
A = Full Flow Area of Pipe 7.07 sf

*** Formulas based on full-flow capacity.
Full Flow Pipe Discharge:

Qf = 0.464/n * D 8/3  * S 1/2 = 52.20 cfs

Ratio of Part-Full to Full Flow Discharge:

d/D = Qd/Qf = 0.75

Figure 20 Ratios:

Area of Flow = 0.69
Depth of Flow = 0.64

Calculate Equivalent Flow:

A * Ratio = 4.89 sf
Equivalent Pipe Size full-flow = 27 in (smaller size = larger rip-rap (factor of safety))

 

Rip-Rap Apron Worksheet

Project: PP213222 - Maidencreek Warehouse

Description: EW301
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Project Name:

Description:

Determine Values for Equation Q = CLH1.5

Q = 251.28 Post-development 100-year flow (cfs)
L = 260 Length (LF)
C = 2.80 Weir Coefficient

H = 0.49 Flow Depth Over Weir (ft)

Determine Required Top of Berm Elevation

342.50 Spillway Elevation
+ 1.00 Required Freeboard
+ 0.49 Depth of Flow (from above)

= 343.99 Required Top of Berm Elevation

344.00 Provided Top of Berm Elevation

Determine Spillway Lining

Z1 & Z2 = 3.00 ft : ft
Slope = 0.33

Design Method

1.95 Calculated Velocity (fps)

Spillway Lining

8.00 Allowable Velocity (fps)

ft/ft (downslope of 
spillway)

Velocity

NAG SC150

Spillway Calculations

PP213222 - Maidencreek Warehouse

MRC Basin #1 (BMP #1)

z2dz1

w
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Project Name:

Description:

Determine Values for Equation Q = CLH1.5

Q = 234.03 Post-development 100-year flow (cfs)
L = 325 Length (LF)
C = 2.80 Weir Coefficient

H = 0.40 Flow Depth Over Weir (ft)

Determine Required Top of Berm Elevation

335.60 Spillway Elevation
+ 1.00 Required Freeboard
+ 0.40 Depth of Flow (from above)

= 337.00 Required Top of Berm Elevation

337.00 Provided Top of Berm Elevation

Determine Spillway Lining

Z1 & Z2 = 3.00 ft : ft
Slope = 0.33

Design Method

1.77 Calculated Velocity (fps)

Spillway Lining

8.00 Allowable Velocity (fps)

ft/ft (downslope of 
spillway)

Velocity

NAG SC150

Spillway Calculations

PP213222 - Maidencreek Warehouse

MRC Basin #2 (BMP #2)

z2dz1

w
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Project Name:

Description:

Determine Values for Equation Q = CLH1.5

Q = 133.70 Post-development 100-year flow (cfs)
L = 50 Length (LF)
C = 2.80 Weir Coefficient

H = 0.97 Flow Depth Over Weir (ft)

Determine Required Top of Berm Elevation

336.00 Spillway Elevation
+ 1.00 Required Freeboard
+ 0.97 Depth of Flow (from above)

= 337.97 Required Top of Berm Elevation

338.00 Provided Top of Berm Elevation

Determine Spillway Lining

Z1 & Z2 = 3.00 ft : ft
Slope = 0.33

Design Method

2.61 Calculated Velocity (fps)

Spillway Lining

8.00 Allowable Velocity (fps)

ft/ft (downslope of 
spillway)

Velocity

NAG SC150

Spillway Calculations

PP213222 - Maidencreek Warehouse

MRC Basin #3 (BMP #3)

z2dz1

w
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Project Name:

Description:

Subsurface Discharge to Perforated Pipe Level Spreader

Determine Level Spreader Length from L = 13*Q
Q = 10 Year Flow* (cfs)

Q = 12.96 cfs

L = 168.48 feet 

180 feet

15 in

*Determined from Hydraflow Hydragraphs 10-year flow included in the report.
**Per the BMP Manual Requirements.

Level Spreader Calculations

PP213222 - Maidencreek Warehouse

Level Spreader LS101 (AG MRC Basin #1)

Proposed Level Spreader Length =

Proposed Perforated Pipe Diameter** =

Note:  Protective geofabric liner to be used downslope of the level spreader lip to be North American Green SC250 
matting.
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Project Name:

Description:

Subsurface Discharge to Perforated Pipe Level Spreader

Determine Level Spreader Length from L = 13*Q
Q = 10 Year Flow* (cfs)

Q = 11.01 cfs

L = 143.13 feet 

150 feet

15 in

*Determined from Hydraflow Hydragraphs 10-year flow included in the report.
**Per the BMP Manual Requirements.

Level Spreader Calculations

PP213222 - Maidencreek Warehouse

Level Spreader LS201 (AG MRC Basin #2)

Proposed Level Spreader Length =

Proposed Perforated Pipe Diameter** =

Note:  Protective geofabric liner to be used downslope of the level spreader lip to be North American Green SC250 
matting.
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Project Name:

Description:

Subsurface Discharge to Perforated Pipe Level Spreader

Determine Level Spreader Length from L = 13*Q
Q = 10 Year Flow* (cfs)

Q = 3.42 cfs

L = 44.46 feet 

50 feet

15 in

*Determined from Hydraflow Hydragraphs 10-year flow included in the report.
**Per the BMP Manual Requirements.

Level Spreader Calculations

PP213222 - Maidencreek Warehouse

Level Spreader LS301 (AG MRC Basin #3)

Proposed Level Spreader Length =

Proposed Perforated Pipe Diameter** =

Note:  Protective geofabric liner to be used downslope of the level spreader lip to be North American Green SC250 
matting.

119



Project Name:

Description:

Subsurface Discharge to Perforated Pipe Level Spreader

Determine Level Spreader Length from L = 13*Q
Q = 10 Year Flow* (cfs)

Q = 8.73 cfs

L = 113.49 feet 

115 feet

15 in

*Determined from Hydraflow Hydragraphs 10-year flow included in the report.
**Per the BMP Manual Requirements.

Level Spreader Calculations

PP213222 - Maidencreek Warehouse

Level Spreader LS401 (PennDOT Bypass)

Proposed Level Spreader Length =

Proposed Perforated Pipe Diameter** =

Note:  Protective geofabric liner to be used downslope of the level spreader lip to be North American Green SC250 
matting.

120



Project Name:

Description:

Above Ground Swale to Earthen Level Spreader

Determine Level Spreader Length from L = 13*Q
Q = 10 Year Flow* (cfs)

Q = 3.15 cfs

L = 40.95 feet 

50 feet

15 in

*Determined from Hydraflow Hydragraphs 10-year flow included in the report.
**Per the BMP Manual Requirements.

Level Spreader Calculations

PP213222 - Maidencreek Warehouse

Earthen Level Spreader LS501

Proposed Level Spreader Length =

Proposed Perforated Pipe Diameter** =

Note:  Protective geofabric liner to be used downslope of the level spreader lip to be North American Green SC250 
matting.
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Project Name:

Description:

19.99 AC
1.61 AC

12.4

19.45 AC
1.5 AC

13.0

9.66 AC
1.18 AC

8.2

Impervious Area 
Basin Bottom Area

Loading Ratio*

* Loading ratios are provided as requested by DEP. These BMPs do NOT infilitrate and have been designed to MRC standards.

Aboveground MRC Basin #1 (BMP #1)

Aboveground MRC Basin #2 (BMP #2)
Impervious Area 

Basin Bottom Area

Loading Ratio*

Aboveground MRC Basin #3 (BMP #3)

Loading Ratio Calculations

PP213222 - Maidencreek Warehouse

Loading Ratio Calculations

Impervious Area 
Basin Bottom Area

Loading Ratio*
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PROJECT: DATE: 6/30/2023
LAST REV:

BY: SJA
CHECKED BY:

Calculate length of pipe within the saturated zone of the embankment

Ls = y * (z + 4) * [1 + (pipe slope)/(.25-pipe slope)]

Ls = Length of pipe in the saturated zone (ft)
y = Distance in feet from the outlet structure invert to the emergency spillway (highest 

normal water level expected to occur during the life of the structure)
z = Slope of the upstream embankment (ratio of z horizontal to 1' vertical)

y = 4.5 ft.
z = 3.0 ft.
s = 0.0122 ft./ft. (Outlet Structure Pipe Slope)

Ls = 33.12 ft.

Calculate the minimum number of collars required

N = (.075*Ls)/P

N = Number of anti-seep collars required
Ls= Length of pipe in the saturated zone (ft)
P= Vertical projection of collar from pipe (ft)

Ls = 33.12 ft. (from above)
P = 2.0 ft.

N = 1.24

Therefore use 2.00 anti-seep collars

Collar spacing shall be between 5 and 14 times the vertical projection

5 * P = 10.00

14 * P = 28.00

ANTI-SEEP COLLAR DESIGN

PP213222 - Maidencreek Warehouse
Aboveground MRC Basin #1
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PROJECT: DATE: 6/30/2023
LAST REV:

BY: SJA
CHECKED BY:

Calculate length of pipe within the saturated zone of the embankment

Ls = y * (z + 4) * [1 + (pipe slope)/(.25-pipe slope)]

Ls = Length of pipe in the saturated zone (ft)
y = Distance in feet from the outlet structure invert to the emergency spillway (highest 

normal water level expected to occur during the life of the structure)
z = Slope of the upstream embankment (ratio of z horizontal to 1' vertical)

y = 5.6 ft.
z = 3.0 ft.
s = 0.0768 ft./ft. (Outlet Structure Pipe Slope)

Ls = 56.58 ft.

Calculate the minimum number of collars required

N = (.075*Ls)/P

N = Number of anti-seep collars required
Ls= Length of pipe in the saturated zone (ft)
P= Vertical projection of collar from pipe (ft)

Ls = 56.58 ft. (from above)
P = 3.0 ft.

N = 1.41

Therefore use 2.00 anti-seep collars

Collar spacing shall be between 5 and 14 times the vertical projection

5 * P = 15.00

14 * P = 42.00

ANTI-SEEP COLLAR DESIGN

PP213222 - Maidencreek Warehouse
Aboveground MRC Basin #2
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PROJECT: DATE: 6/30/2023
LAST REV:

BY: SJA
CHECKED BY:

Calculate length of pipe within the saturated zone of the embankment

Ls = y * (z + 4) * [1 + (pipe slope)/(.25-pipe slope)]

Ls = Length of pipe in the saturated zone (ft)
y = Distance in feet from the outlet structure invert to the emergency spillway (highest 

normal water level expected to occur during the life of the structure)
z = Slope of the upstream embankment (ratio of z horizontal to 1' vertical)

y = 6 ft.
z = 3.0 ft.
s = 0.0412 ft./ft. (Outlet Structure Pipe Slope)

Ls = 50.29 ft.

Calculate the minimum number of collars required

N = (.075*Ls)/P

N = Number of anti-seep collars required
Ls= Length of pipe in the saturated zone (ft)
P= Vertical projection of collar from pipe (ft)

Ls = 50.29 ft. (from above)
P = 2.0 ft.

N = 1.89

Therefore use 2.00 anti-seep collars

Collar spacing shall be between 5 and 14 times the vertical projection

5 * P = 10.00

14 * P = 28.00

ANTI-SEEP COLLAR DESIGN

PP213222 - Maidencreek Warehouse
Aboveground MRC Basin #3
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Project Name:

Description:

4 in 4 in
1.00 in2/LF 1.00 in2/LF

338.00 ft 330.00 ft
336.50 ft 328.50 ft
450.00 ft 715.00 ft

0.04 cfs/LF 0.04 cfs/LF
17.37 cfs 27.60 cfs 

4 in in
1.00 in2/LF in2/LF

330.00 ft ft
328.50 ft ft
555.00 ft ft

0.04 cfs/LF 0.00 cfs/LF
21.42 cfs 0.00 cfs 

Notes:
Q = Discharge Rate (Cfs)
Co = Orifice Coefficient=0.60
g = gravity value = 32.174 ft/sec2

UD Pipe Inv. @ Outlet Structure: UD Pipe Inv. @ Outlet Structure:

Max Flow Capacity: Max Flow Capacity:

Max Flow Capacity:

Underdrain Pipe Size: Underdrain Pipe Size:
Underdain Min. Inlet Area1: Underdain Min. Inlet Area1:

Finished Bottom Finished Bottom

BMP No.

Max Flow Capacity: Max Flow Capacity:

Length of Underdrain:Length of Underdrain:

h = difference between the WQ elevation and the center 
of the underdrain pipe

1.) ADS-Pipe Technical Note 1.01 (TN 1.01) for Dual Wall 
HDPE Perforation Patterns dated January 2015 indicates 
that the standard AASHTO Class II Perforation Pattern for 
a 4" diameter pipe results in a minimum inlet area of 1 
in2/linear foot (LF) of pipe.

UD Pipe Inv. @ Outlet Structure: UD Pipe Inv. @ Outlet Structure:

Max Flow Capacity:
Max Flow Capacity:

Max Flow Capacity:
Length of Underdrain: Length of Underdrain:

BMP No. 3

Underdrain Capacity Calculations

Underdrain Pipe Size:
Underdain Min. Inlet Area1:

Finished Bottom Elev:
Underdain Min. Inlet Area1:

Finished Bottom

Underdrain Pipe Size:

PP213222 - Maidencreek Warehouse

MRC Underdrain Capacity Calculations

BMP No. 1 BMP No. 2

𝑄 = 𝐶௢𝐴 2𝑔ℎ
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Dewatering Calculations 
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Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 1HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Hydrograph for Pond 1P: ABVG. MRC Basin 1

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 335.50 0.00
2.00 0.11 122 335.51 0.00
4.00 0.43 2,140 335.70 0.00
6.00 0.75 6,373 336.11 0.00
8.00 1.06 12,872 336.61 0.02

10.00 2.03 23,271 337.11 0.11
12.00 76.79 103,327 338.85 1.41
14.00 2.46 130,294 339.21 3.65
16.00 1.51 121,102 339.09 2.81
18.00 1.18 113,055 338.98 2.14
20.00 0.86 106,803 338.90 1.66
22.00 0.78 102,047 338.83 1.32
24.00 0.72 98,769 338.79 1.11
26.00 0.00 92,437 338.70 0.74
28.00 0.00 87,965 338.64 0.52
30.00 0.00 84,716 338.60 0.39
32.00 0.00 82,254 338.56 0.31
34.00 0.00 80,226 338.54 0.26
36.00 0.00 78,533 338.51 0.21
38.00 0.00 77,045 338.49 0.20
40.00 0.00 75,582 338.47 0.20
42.00 0.00 74,126 338.45 0.20
44.00 0.00 72,679 338.43 0.20
46.00 0.00 71,239 338.41 0.20
48.00 0.00 69,807 338.39 0.20
50.00 0.00 68,383 338.37 0.20
52.00 0.00 66,967 338.35 0.20
54.00 0.00 65,559 338.33 0.20
56.00 0.00 64,159 338.31 0.19
58.00 0.00 62,766 338.29 0.19
60.00 0.00 61,382 338.27 0.19
62.00 0.00 60,006 338.25 0.19
64.00 0.00 58,637 338.24 0.19
66.00 0.00 57,277 338.22 0.19
68.00 0.00 55,925 338.20 0.19
70.00 0.00 54,580 338.18 0.19
72.00 0.00 53,244 338.16 0.19
74.00 0.00 51,916 338.14 0.18
76.00 0.00 50,595 338.12 0.18
78.00 0.00 49,283 338.10 0.18
80.00 0.00 47,979 338.09 0.18
82.00 0.00 46,683 338.07 0.18
84.00 0.00 45,395 338.05 0.18
86.00 0.00 44,115 338.03 0.18
88.00 0.00 42,843 338.01 0.18
90.00 0.00 41,580 337.98 0.17
92.00 0.00 40,341 337.92 0.17
94.00 0.00 39,128 337.86 0.17
96.00 0.00 37,942 337.81 0.16

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 2HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Hydrograph for Pond 2P: ABVG. MRC Basin 2

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 327.50 0.00
2.00 0.11 119 327.51 0.00
4.00 0.42 2,082 327.71 0.00
6.00 0.73 6,201 328.13 0.00
8.00 1.03 12,512 328.64 0.03

10.00 1.98 22,612 329.16 0.10
12.00 73.95 100,327 330.91 1.37
14.00 2.33 127,375 331.29 3.36
16.00 1.43 118,926 331.17 2.68
18.00 1.11 110,976 331.06 2.08
20.00 0.81 104,543 330.97 1.64
22.00 0.74 99,504 330.89 1.32
24.00 0.68 95,910 330.84 1.11
26.00 0.00 89,463 330.75 0.76
28.00 0.00 84,790 330.68 0.55
30.00 0.00 81,357 330.63 0.42
32.00 0.00 78,697 330.59 0.33
34.00 0.00 76,590 330.56 0.27
36.00 0.00 74,777 330.54 0.23
38.00 0.00 73,197 330.51 0.20
40.00 0.00 71,806 330.49 0.19
42.00 0.00 70,455 330.47 0.19
44.00 0.00 69,110 330.45 0.19
46.00 0.00 67,773 330.43 0.19
48.00 0.00 66,443 330.41 0.18
50.00 0.00 65,120 330.39 0.18
52.00 0.00 63,804 330.37 0.18
54.00 0.00 62,496 330.35 0.18
56.00 0.00 61,194 330.33 0.18
58.00 0.00 59,900 330.31 0.18
60.00 0.00 58,614 330.30 0.18
62.00 0.00 57,334 330.28 0.18
64.00 0.00 56,062 330.26 0.18
66.00 0.00 54,797 330.24 0.18
68.00 0.00 53,539 330.22 0.17
70.00 0.00 52,289 330.20 0.17
72.00 0.00 51,046 330.18 0.17
74.00 0.00 49,810 330.16 0.17
76.00 0.00 48,581 330.14 0.17
78.00 0.00 47,360 330.13 0.17
80.00 0.00 46,147 330.11 0.17
82.00 0.00 44,940 330.09 0.17
84.00 0.00 43,741 330.07 0.17
86.00 0.00 42,550 330.05 0.16
88.00 0.00 41,365 330.03 0.16
90.00 0.00 40,189 330.02 0.16
92.00 0.00 39,019 329.99 0.16
94.00 0.00 37,867 329.94 0.16
96.00 0.00 36,740 329.88 0.15

Type II 24-hr  2 Year Rainfall=2.88"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 3HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Hydrograph for Pond 3P: ABVG. MRC Basin 3

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 327.50 0.00
2.00 0.06 59 327.51 0.00
4.00 0.21 1,034 327.63 0.00
6.00 0.36 3,080 327.90 0.00
8.00 0.51 6,230 328.31 0.00

10.00 0.98 11,422 328.74 0.03
12.00 38.01 50,511 330.38 0.18
14.00 1.26 70,859 330.76 1.08
16.00 0.78 70,289 330.75 1.05
18.00 0.61 68,158 330.71 0.92
20.00 0.44 65,803 330.66 0.78
22.00 0.41 63,644 330.62 0.67
24.00 0.38 61,950 330.59 0.59
26.00 0.00 58,458 330.53 0.43
28.00 0.00 55,769 330.48 0.32
30.00 0.00 53,684 330.44 0.26
32.00 0.00 51,991 330.41 0.21
34.00 0.00 50,608 330.38 0.18
36.00 0.00 49,402 330.36 0.16
38.00 0.00 48,331 330.34 0.14
40.00 0.00 47,379 330.32 0.12
42.00 0.00 46,534 330.30 0.11
44.00 0.00 45,746 330.29 0.11
46.00 0.00 44,987 330.27 0.10
48.00 0.00 44,256 330.26 0.10
50.00 0.00 43,551 330.25 0.10
52.00 0.00 42,856 330.23 0.10
54.00 0.00 42,163 330.22 0.10
56.00 0.00 41,473 330.21 0.10
58.00 0.00 40,785 330.19 0.10
60.00 0.00 40,101 330.18 0.09
62.00 0.00 39,419 330.17 0.09
64.00 0.00 38,740 330.15 0.09
66.00 0.00 38,064 330.14 0.09
68.00 0.00 37,390 330.13 0.09
70.00 0.00 36,720 330.12 0.09
72.00 0.00 36,052 330.10 0.09
74.00 0.00 35,387 330.09 0.09
76.00 0.00 34,725 330.08 0.09
78.00 0.00 34,065 330.06 0.09
80.00 0.00 33,409 330.05 0.09
82.00 0.00 32,755 330.04 0.09
84.00 0.00 32,104 330.03 0.09
86.00 0.00 31,456 330.01 0.09
88.00 0.00 30,811 330.00 0.09
90.00 0.00 30,171 329.96 0.09
92.00 0.00 29,541 329.92 0.09
94.00 0.00 28,920 329.88 0.09
96.00 0.00 28,309 329.84 0.08

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 4HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Hydrograph for Pond 1P: ABVG. MRC Basin 1

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 335.50 0.00
2.00 0.41 833 335.58 0.00
4.00 0.90 5,717 336.04 0.00
6.00 1.39 13,921 336.66 0.04
8.00 1.83 24,958 337.19 0.11

10.00 3.38 42,374 338.01 0.18
12.00 131.38 174,488 339.78 8.54
14.00 4.18 181,797 339.87 9.45
16.00 2.57 151,812 339.49 5.88
18.00 1.99 133,423 339.25 3.96
20.00 1.45 121,595 339.09 2.86
22.00 1.33 113,637 338.99 2.18
24.00 1.22 108,614 338.92 1.79
26.00 0.00 98,764 338.79 1.11
28.00 0.00 92,272 338.70 0.73
30.00 0.00 87,849 338.64 0.52
32.00 0.00 84,629 338.60 0.39
34.00 0.00 82,185 338.56 0.31
36.00 0.00 80,168 338.53 0.26
38.00 0.00 78,485 338.51 0.21
40.00 0.00 77,000 338.49 0.20
42.00 0.00 75,537 338.47 0.20
44.00 0.00 74,081 338.45 0.20
46.00 0.00 72,634 338.43 0.20
48.00 0.00 71,194 338.41 0.20
50.00 0.00 69,763 338.39 0.20
52.00 0.00 68,339 338.37 0.20
54.00 0.00 66,923 338.35 0.20
56.00 0.00 65,515 338.33 0.19
58.00 0.00 64,115 338.31 0.19
60.00 0.00 62,723 338.29 0.19
62.00 0.00 61,339 338.27 0.19
64.00 0.00 59,963 338.25 0.19
66.00 0.00 58,595 338.23 0.19
68.00 0.00 57,235 338.22 0.19
70.00 0.00 55,883 338.20 0.19
72.00 0.00 54,539 338.18 0.19
74.00 0.00 53,202 338.16 0.19
76.00 0.00 51,874 338.14 0.18
78.00 0.00 50,554 338.12 0.18
80.00 0.00 49,242 338.10 0.18
82.00 0.00 47,938 338.08 0.18
84.00 0.00 46,643 338.07 0.18
86.00 0.00 45,355 338.05 0.18
88.00 0.00 44,075 338.03 0.18
90.00 0.00 42,804 338.01 0.18
92.00 0.00 41,541 337.98 0.17
94.00 0.00 40,302 337.92 0.17
96.00 0.00 39,091 337.86 0.17

Dewatering Time
Dewatering Time

Dewatering Time
Dewatering Time
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Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 5HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Hydrograph for Pond 2P: ABVG. MRC Basin 2

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 327.50 0.00
2.00 0.40 811 327.58 0.00
4.00 0.88 5,563 328.07 0.00
6.00 1.35 13,529 328.69 0.04
8.00 1.79 24,259 329.24 0.11

10.00 3.29 41,221 330.03 0.16
12.00 124.23 168,317 331.85 7.25
14.00 3.90 180,901 332.01 8.61
16.00 2.39 152,668 331.64 5.67
18.00 1.85 133,901 331.38 3.92
20.00 1.35 121,265 331.20 2.86
22.00 1.23 112,499 331.08 2.19
24.00 1.13 106,767 331.00 1.79
26.00 0.00 96,698 330.85 1.16
28.00 0.00 89,843 330.76 0.78
30.00 0.00 85,063 330.69 0.56
32.00 0.00 81,564 330.63 0.42
34.00 0.00 78,858 330.60 0.33
36.00 0.00 76,723 330.56 0.27
38.00 0.00 74,893 330.54 0.24
40.00 0.00 73,298 330.51 0.21
42.00 0.00 71,899 330.49 0.19
44.00 0.00 70,547 330.47 0.19
46.00 0.00 69,202 330.45 0.19
48.00 0.00 67,864 330.43 0.19
50.00 0.00 66,533 330.41 0.18
52.00 0.00 65,210 330.39 0.18
54.00 0.00 63,894 330.37 0.18
56.00 0.00 62,585 330.35 0.18
58.00 0.00 61,283 330.34 0.18
60.00 0.00 59,988 330.32 0.18
62.00 0.00 58,701 330.30 0.18
64.00 0.00 57,421 330.28 0.18
66.00 0.00 56,148 330.26 0.18
68.00 0.00 54,883 330.24 0.18
70.00 0.00 53,625 330.22 0.17
72.00 0.00 52,374 330.20 0.17
74.00 0.00 51,130 330.18 0.17
76.00 0.00 49,894 330.16 0.17
78.00 0.00 48,665 330.15 0.17
80.00 0.00 47,443 330.13 0.17
82.00 0.00 46,229 330.11 0.17
84.00 0.00 45,022 330.09 0.17
86.00 0.00 43,823 330.07 0.17
88.00 0.00 42,631 330.05 0.17
90.00 0.00 41,446 330.04 0.16
92.00 0.00 40,269 330.02 0.16
94.00 0.00 39,099 330.00 0.16
96.00 0.00 37,945 329.94 0.16

Type II 24-hr  10 Year Rainfall=4.56"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 6HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Hydrograph for Pond 3P: ABVG. MRC Basin 3

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 327.50 0.00
2.00 0.20 403 327.55 0.00
4.00 0.44 2,763 327.86 0.00
6.00 0.67 6,745 328.38 0.00
8.00 0.89 12,252 328.80 0.04

10.00 1.64 20,804 329.35 0.07
12.00 67.71 87,585 331.06 2.21
14.00 2.21 110,981 331.47 3.34
16.00 1.37 101,004 331.30 2.92
18.00 1.06 90,469 331.11 2.39
20.00 0.78 81,972 330.96 1.82
22.00 0.71 75,792 330.85 1.40
24.00 0.65 71,654 330.77 1.13
26.00 0.00 65,181 330.65 0.75
28.00 0.00 60,662 330.57 0.52
30.00 0.00 57,420 330.51 0.39
32.00 0.00 54,983 330.46 0.30
34.00 0.00 53,046 330.43 0.24
36.00 0.00 51,473 330.40 0.20
38.00 0.00 50,166 330.37 0.17
40.00 0.00 49,009 330.35 0.15
42.00 0.00 47,982 330.33 0.13
44.00 0.00 47,070 330.31 0.12
46.00 0.00 46,253 330.30 0.11
48.00 0.00 45,475 330.28 0.11
50.00 0.00 44,726 330.27 0.10
52.00 0.00 44,005 330.26 0.10
54.00 0.00 43,306 330.24 0.10
56.00 0.00 42,611 330.23 0.10
58.00 0.00 41,919 330.22 0.10
60.00 0.00 41,230 330.20 0.10
62.00 0.00 40,543 330.19 0.10
64.00 0.00 39,860 330.18 0.09
66.00 0.00 39,179 330.16 0.09
68.00 0.00 38,501 330.15 0.09
70.00 0.00 37,826 330.14 0.09
72.00 0.00 37,153 330.12 0.09
74.00 0.00 36,484 330.11 0.09
76.00 0.00 35,817 330.10 0.09
78.00 0.00 35,153 330.08 0.09
80.00 0.00 34,492 330.07 0.09
82.00 0.00 33,833 330.06 0.09
84.00 0.00 33,178 330.05 0.09
86.00 0.00 32,525 330.03 0.09
88.00 0.00 31,875 330.02 0.09
90.00 0.00 31,228 330.01 0.09
92.00 0.00 30,584 329.99 0.09
94.00 0.00 29,948 329.95 0.09
96.00 0.00 29,321 329.91 0.09

Type II 24-hr  50 Year Rainfall=6.48"PP213222-SWM-2
  Printed  6/27/2023Prepared by Bohler Engineers

Page 7HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Hydrograph for Pond 1P: ABVG. MRC Basin 1

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 335.50 0.00
2.00 0.83 2,174 335.71 0.00
4.00 1.47 10,678 336.51 0.00
6.00 2.11 23,156 337.10 0.11
8.00 2.71 39,552 337.88 0.17

10.00 4.91 65,213 338.33 0.19
12.00 196.92 255,608 340.77 19.92
14.00 6.21 228,140 340.44 15.80
16.00 3.81 177,792 339.82 8.95
18.00 2.95 150,512 339.47 5.74
20.00 2.15 134,222 339.26 4.04
22.00 1.96 123,802 339.12 3.05
24.00 1.81 117,533 339.04 2.51
26.00 0.00 104,147 338.86 1.46
28.00 0.00 95,740 338.75 0.93
30.00 0.00 90,244 338.67 0.63
32.00 0.00 86,401 338.62 0.46
34.00 0.00 83,547 338.58 0.34
36.00 0.00 81,305 338.55 0.28
38.00 0.00 79,434 338.52 0.24
40.00 0.00 77,861 338.50 0.21
42.00 0.00 76,393 338.48 0.20
44.00 0.00 74,933 338.46 0.20
46.00 0.00 73,481 338.44 0.20
48.00 0.00 72,037 338.42 0.20
50.00 0.00 70,600 338.40 0.20
52.00 0.00 69,172 338.38 0.20
54.00 0.00 67,752 338.36 0.20
56.00 0.00 66,339 338.34 0.20
58.00 0.00 64,934 338.32 0.19
60.00 0.00 63,538 338.30 0.19
62.00 0.00 62,149 338.28 0.19
64.00 0.00 60,768 338.27 0.19
66.00 0.00 59,395 338.25 0.19
68.00 0.00 58,031 338.23 0.19
70.00 0.00 56,674 338.21 0.19
72.00 0.00 55,325 338.19 0.19
74.00 0.00 53,984 338.17 0.19
76.00 0.00 52,651 338.15 0.18
78.00 0.00 51,327 338.13 0.18
80.00 0.00 50,010 338.11 0.18
82.00 0.00 48,701 338.10 0.18
84.00 0.00 47,401 338.08 0.18
86.00 0.00 46,108 338.06 0.18
88.00 0.00 44,824 338.04 0.18
90.00 0.00 43,548 338.02 0.18
92.00 0.00 42,279 338.00 0.18
94.00 0.00 41,025 337.95 0.17
96.00 0.00 39,797 337.89 0.17
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Hydrograph for Pond 2P: ABVG. MRC Basin 2

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 327.50 0.00
2.00 0.81 2,116 327.72 0.00
4.00 1.43 10,389 328.53 0.00
6.00 2.05 22,508 329.15 0.10
8.00 2.64 38,475 329.97 0.16

10.00 4.78 63,493 330.37 0.18
12.00 183.86 245,041 332.84 16.32
14.00 5.74 233,784 332.70 14.88
16.00 3.51 183,412 332.05 8.88
18.00 2.72 154,048 331.65 5.80
20.00 1.98 135,841 331.40 4.09
22.00 1.81 123,926 331.24 3.08
24.00 1.66 116,513 331.14 2.49
26.00 0.00 102,838 330.94 1.53
28.00 0.00 93,927 330.81 1.00
30.00 0.00 87,945 330.73 0.69
32.00 0.00 83,688 330.67 0.50
34.00 0.00 80,515 330.62 0.39
36.00 0.00 78,039 330.58 0.30
38.00 0.00 76,036 330.55 0.26
40.00 0.00 74,295 330.53 0.23
42.00 0.00 72,777 330.51 0.20
44.00 0.00 71,412 330.49 0.19
46.00 0.00 70,063 330.47 0.19
48.00 0.00 68,721 330.45 0.19
50.00 0.00 67,385 330.43 0.18
52.00 0.00 66,057 330.41 0.18
54.00 0.00 64,737 330.39 0.18
56.00 0.00 63,423 330.37 0.18
58.00 0.00 62,117 330.35 0.18
60.00 0.00 60,817 330.33 0.18
62.00 0.00 59,525 330.31 0.18
64.00 0.00 58,241 330.29 0.18
66.00 0.00 56,963 330.27 0.18
68.00 0.00 55,693 330.25 0.18
70.00 0.00 54,430 330.23 0.17
72.00 0.00 53,175 330.21 0.17
74.00 0.00 51,926 330.19 0.17
76.00 0.00 50,686 330.18 0.17
78.00 0.00 49,452 330.16 0.17
80.00 0.00 48,226 330.14 0.17
82.00 0.00 47,007 330.12 0.17
84.00 0.00 45,795 330.10 0.17
86.00 0.00 44,591 330.08 0.17
88.00 0.00 43,394 330.07 0.17
90.00 0.00 42,204 330.05 0.16
92.00 0.00 41,022 330.03 0.16
94.00 0.00 39,848 330.01 0.16
96.00 0.00 38,682 329.98 0.16

Dewatering Time
Dewatering Time

Dewatering Time

Dewatering Time
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Hydrograph for Pond 3P: ABVG. MRC Basin 3

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 327.50 0.00
2.00 0.40 1,051 327.64 0.00
4.00 0.71 5,160 328.17 0.00
6.00 1.02 11,332 328.74 0.03
8.00 1.31 19,393 329.26 0.06

10.00 2.37 31,879 330.02 0.09
12.00 104.22 133,203 331.85 4.11
14.00 3.36 156,663 332.24 5.95
16.00 2.07 140,230 331.97 4.32
18.00 1.61 124,057 331.70 3.81
20.00 1.17 108,615 331.43 3.25
22.00 1.07 95,386 331.20 2.66
24.00 0.99 85,729 331.03 2.08
26.00 0.00 74,099 330.82 1.29
28.00 0.00 66,624 330.68 0.83
30.00 0.00 61,661 330.59 0.57
32.00 0.00 58,156 330.52 0.42
34.00 0.00 55,543 330.47 0.31
36.00 0.00 53,500 330.43 0.26
38.00 0.00 51,842 330.40 0.21
40.00 0.00 50,482 330.38 0.18
42.00 0.00 49,290 330.36 0.16
44.00 0.00 48,231 330.34 0.14
46.00 0.00 47,291 330.32 0.12
48.00 0.00 46,455 330.30 0.11
50.00 0.00 45,670 330.29 0.11
52.00 0.00 44,914 330.27 0.10
54.00 0.00 44,185 330.26 0.10
56.00 0.00 43,482 330.25 0.10
58.00 0.00 42,787 330.23 0.10
60.00 0.00 42,094 330.22 0.10
62.00 0.00 41,404 330.21 0.10
64.00 0.00 40,717 330.19 0.10
66.00 0.00 40,033 330.18 0.09
68.00 0.00 39,352 330.17 0.09
70.00 0.00 38,673 330.15 0.09
72.00 0.00 37,997 330.14 0.09
74.00 0.00 37,324 330.13 0.09
76.00 0.00 36,654 330.11 0.09
78.00 0.00 35,986 330.10 0.09
80.00 0.00 35,321 330.09 0.09
82.00 0.00 34,659 330.08 0.09
84.00 0.00 34,000 330.06 0.09
86.00 0.00 33,344 330.05 0.09
88.00 0.00 32,690 330.04 0.09
90.00 0.00 32,040 330.02 0.09
92.00 0.00 31,392 330.01 0.09
94.00 0.00 30,747 330.00 0.09
96.00 0.00 30,108 329.96 0.09
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Hydrograph for Pond 1P: ABVG. MRC Basin 1

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 335.50 0.00
2.00 1.05 2,993 335.79 0.00
4.00 1.75 13,345 336.64 0.03
6.00 2.47 27,942 337.33 0.13
8.00 3.15 47,052 338.07 0.18

10.00 5.69 76,891 338.49 0.20
12.00 230.40 294,392 341.23 32.56
14.00 7.24 239,212 340.58 17.43
16.00 4.44 185,566 339.92 9.94
18.00 3.44 156,465 339.55 6.40
20.00 2.50 139,083 339.32 4.53
22.00 2.29 127,980 339.18 3.44
24.00 2.10 121,370 339.09 2.84
26.00 0.00 106,381 338.89 1.63
28.00 0.00 97,140 338.77 1.01
30.00 0.00 91,189 338.69 0.68
32.00 0.00 87,082 338.63 0.48
34.00 0.00 84,056 338.59 0.36
36.00 0.00 81,724 338.56 0.29
38.00 0.00 79,783 338.53 0.25
40.00 0.00 78,161 338.51 0.21
42.00 0.00 76,687 338.49 0.20
44.00 0.00 75,225 338.47 0.20
46.00 0.00 73,772 338.45 0.20
48.00 0.00 72,326 338.43 0.20
50.00 0.00 70,888 338.41 0.20
52.00 0.00 69,458 338.39 0.20
54.00 0.00 68,036 338.37 0.20
56.00 0.00 66,622 338.35 0.20
58.00 0.00 65,216 338.33 0.19
60.00 0.00 63,818 338.31 0.19
62.00 0.00 62,427 338.29 0.19
64.00 0.00 61,045 338.27 0.19
66.00 0.00 59,671 338.25 0.19
68.00 0.00 58,304 338.23 0.19
70.00 0.00 56,946 338.21 0.19
72.00 0.00 55,595 338.19 0.19
74.00 0.00 54,253 338.17 0.19
76.00 0.00 52,918 338.16 0.18
78.00 0.00 51,592 338.14 0.18
80.00 0.00 50,274 338.12 0.18
82.00 0.00 48,964 338.10 0.18
84.00 0.00 47,661 338.08 0.18
86.00 0.00 46,367 338.06 0.18
88.00 0.00 45,081 338.04 0.18
90.00 0.00 43,803 338.03 0.18
92.00 0.00 42,533 338.01 0.18
94.00 0.00 41,275 337.97 0.17
96.00 0.00 40,042 337.91 0.17

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
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Hydrograph for Pond 2P: ABVG. MRC Basin 2

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 327.50 0.00
2.00 1.02 2,912 327.80 0.00
4.00 1.70 12,974 328.66 0.03
6.00 2.40 27,169 329.39 0.12
8.00 3.06 45,791 330.10 0.17

10.00 5.53 74,863 330.54 0.24
12.00 214.17 281,927 333.29 21.23
14.00 6.67 251,313 332.92 17.13
16.00 4.08 194,227 332.19 10.10
18.00 3.16 161,563 331.76 6.56
20.00 2.30 141,567 331.48 4.61
22.00 2.09 128,613 331.30 3.47
24.00 1.92 120,659 331.19 2.82
26.00 0.00 105,369 330.98 1.70
28.00 0.00 95,560 330.84 1.09
30.00 0.00 89,069 330.74 0.74
32.00 0.00 84,504 330.68 0.54
34.00 0.00 81,141 330.63 0.41
36.00 0.00 78,528 330.59 0.32
38.00 0.00 76,449 330.56 0.27
40.00 0.00 74,654 330.53 0.23
42.00 0.00 73,091 330.51 0.20
44.00 0.00 71,708 330.49 0.19
46.00 0.00 70,357 330.47 0.19
48.00 0.00 69,013 330.45 0.19
50.00 0.00 67,676 330.43 0.19
52.00 0.00 66,346 330.41 0.18
54.00 0.00 65,024 330.39 0.18
56.00 0.00 63,709 330.37 0.18
58.00 0.00 62,401 330.35 0.18
60.00 0.00 61,100 330.33 0.18
62.00 0.00 59,807 330.31 0.18
64.00 0.00 58,520 330.29 0.18
66.00 0.00 57,241 330.27 0.18
68.00 0.00 55,970 330.26 0.18
70.00 0.00 54,705 330.24 0.18
72.00 0.00 53,448 330.22 0.17
74.00 0.00 52,198 330.20 0.17
76.00 0.00 50,955 330.18 0.17
78.00 0.00 49,720 330.16 0.17
80.00 0.00 48,492 330.14 0.17
82.00 0.00 47,272 330.12 0.17
84.00 0.00 46,059 330.11 0.17
86.00 0.00 44,853 330.09 0.17
88.00 0.00 43,654 330.07 0.17
90.00 0.00 42,463 330.05 0.16
92.00 0.00 41,280 330.03 0.16
94.00 0.00 40,103 330.02 0.16
96.00 0.00 38,935 329.99 0.16

Type II 24-hr  100 Year Rainfall=7.44"PP213222-SWM-2
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Hydrograph for Pond 3P: ABVG. MRC Basin 3

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 327.50 0.00
2.00 0.51 1,446 327.69 0.00
4.00 0.85 6,457 328.34 0.00
6.00 1.19 13,677 328.89 0.04
8.00 1.52 23,045 329.50 0.07

10.00 2.76 37,520 330.13 0.09
12.00 123.06 156,628 332.24 5.95
14.00 3.95 167,997 332.43 7.80
16.00 2.43 147,201 332.09 4.77
18.00 1.88 131,452 331.82 4.05
20.00 1.37 115,856 331.56 3.53
22.00 1.26 101,909 331.31 2.97
24.00 1.15 91,130 331.12 2.43
26.00 0.00 77,448 330.88 1.51
28.00 0.00 68,760 330.72 0.95
30.00 0.00 63,115 330.61 0.64
32.00 0.00 59,207 330.54 0.46
34.00 0.00 56,330 330.49 0.34
36.00 0.00 54,133 330.45 0.27
38.00 0.00 52,356 330.41 0.22
40.00 0.00 50,911 330.39 0.18
42.00 0.00 49,671 330.36 0.16
44.00 0.00 48,570 330.34 0.14
46.00 0.00 47,592 330.32 0.13
48.00 0.00 46,723 330.31 0.11
50.00 0.00 45,928 330.29 0.11
52.00 0.00 45,162 330.28 0.10
54.00 0.00 44,425 330.26 0.10
56.00 0.00 43,714 330.25 0.10
58.00 0.00 43,018 330.24 0.10
60.00 0.00 42,324 330.22 0.10
62.00 0.00 41,634 330.21 0.10
64.00 0.00 40,946 330.20 0.10
66.00 0.00 40,260 330.18 0.09
68.00 0.00 39,578 330.17 0.09
70.00 0.00 38,898 330.16 0.09
72.00 0.00 38,222 330.14 0.09
74.00 0.00 37,548 330.13 0.09
76.00 0.00 36,876 330.12 0.09
78.00 0.00 36,208 330.11 0.09
80.00 0.00 35,542 330.09 0.09
82.00 0.00 34,879 330.08 0.09
84.00 0.00 34,219 330.07 0.09
86.00 0.00 33,562 330.05 0.09
88.00 0.00 32,908 330.04 0.09
90.00 0.00 32,256 330.03 0.09
92.00 0.00 31,607 330.02 0.09
94.00 0.00 30,961 330.00 0.09
96.00 0.00 30,320 329.97 0.09

Dewatering Time
Dewatering Time

Dewatering Time Dewatering Time
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STORMWATER MANAGEMENT

182 Attachment 2

Township of Maidencreek

Appendix B
Stormwater Management Design Criteria

TABLE B-1
REGION 4 – DESIGN STORM RAINFALL AMOUNT

Source: “Field Manual of Pennsylvania Department of Transportation”
STORM INTENSITY-DURATION-FREQUENCY CHARTS

PDT – IDF May 1986.

FIGURE B-1
NRCS TYPE II RAINFALL DISTRIBUTION – S CURVE

Source: NRCS, TR-55, June 1986

FIGURE B-2
PENNDOT DELINEATED REGIONS

Source: “Field Manual of Pennsylvania Department of Transportation”
STORM INTENSITY-DURATION-FREQUENCY CHARTS

PDT-IDF May 1986.

FIGURE B-3
PENNDOT REGION 4 STORM INTENSITY-DURATION-FREQUENCY CURVE

Source: “Field Manual of Pennsylvania Department of Transportation”
STORM INTENSITY-DURATION-FREQUENCY CHARTS

PDT-IDF May 1986.

TABLE B-2
RUNOFF CURVE NUMBERS

Source: NRCS (SCS) TR-55

TABLE B-3
RATIONAL RUNOFF COEFFICIENTS

TABLE B-4
MANNING ROUGHNESS COEFFICIENTS

TABLE B-5
INFILTRATION REQUIREMENTS IN CARBONATE AREAS

182 Attachment 2:1 12 - 01 - 2009
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MAIDENCREEK CODE

TABLE B-1
DESIGN STORM RAINFALL AMOUNT (INCHES)

The design storm rainfall amount chosen for design should be obtained from the PennDOT
region in which the site is located according to Figure B-2.

Source: “Field Manual of Pennsylvania Department of Transportation”
STORM INTENSITY-DURATION-FREQUENCY CHARTS

PDT-IDF May 1986.

Region 4
Precipitation Depth

(inches)

Duration
1-

Year
1.5-

Year
2-

Year
5-

Year
10-

Year
25-

Year
50-

Year
100-
Year

5 minutes 0.30 0.33 0.35 0.41 0.45 0.50 0.55 0.61
15 minutes 0.58 0.63 0.68 0.80 0.93 1.03 1.13 1.25
1 hour 1.01 1.12 1.22 1.48 1.70 1.91 2.16 2.41
2 hours 1.24 1.37 1.50 1.84 2.14 2.46 2.80 3.18
3 hours 1.38 1.55 1.71 2.10 2.43 2.82 3.24 3.69
6 hours 1.68 1.86 2.04 2.52 3.06 3.60 4.14 4.74
12 hours 2.04 2.28 2.52 3.00 3.84 4.56 5.16 6.00
24 hours 2.40 2.64 2.88 3.60 4.56 5.76 6.48 7.44
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STORMWATER MANAGEMENT

FIGURE B-1
NRCS (SCS) TYPE II RAINFALL DISTRIBUTION – S CURVE
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MAIDENCREEK CODE

FIGURE B-2
PENNDOT DELINEATED REGIONS
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STORMWATER MANAGEMENT

FIGURE B-3
PENNDOT REGION 4 STORM INTENSITY-DURATION-FREQUENCY CURVE

182 Attachment 2:5 12 - 01 - 2009

300



MAIDENCREEK CODE

TABLE B-2
Runoff Curve Numbers

[From NRCS (SCS) TR-55]

Hydrologic Soil Group
Land Use Description A B C D
Open Space 44 65 77 82
Meadow/orchard 30 58 71 78
Agricultural 59 71 79 83
Forest 36 60 73 79
Commercial (85% Impervious) 89 92 94 95
Industrial (72% Impervious) 81 88 91 93
Institutional (50% Impervious) 71 82 88 90
Residential

Average Lot Size % impervious
1/8 acre or less* 65 77 85 90 92
1/8 to 1/3 acre 34 59 74 82 87
1/3 to 1 acre 23 53 69 80 85
1 to 4 acres 12 46 66 78 82

Farmstead 59 74 82 86
Smooth surfaces (concrete, asphalt, 
gravel or bare compacted soil)

98 98 98 98

Water 98 98 98 98
Mining/newly graded areas (pervious
areas only)

77 86 91 94

* Includes multifamily housing unless justified lower density can be provided.

NOTE: Existing site conditions of bare earth or fallow ground shall be considered as meadow 
when choosing a CN value.

182 Attachment 2:6 12 - 01 - 2009
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STORMWATER MANAGEMENT

TABLE B-3
RATIONAL RUNOFF COEFFICIENTS

By Hydrologic Soils Group and Overland Slope (%)

A B C D
Land Use 0-2% 2-6% 6%+ 0-2% 2-6% 6%+ 0-2% 2-6% 6%+ 0-2% 2-6% 6%+
Cultivated Land 0.08a 0.13 0.16 0.11 0.15 0.21 0.14 0.19 0.26 0.18 0.23 0.31

0.14b 0.18 0.22 0.16 0.21 0.28 0.20 0.25 0.34 0.24 0.29 0.41
Pasture 0.12 0.20 0.30 0.18 0.28 0.37 0.24 0.34 0.44 0.30 0.40 0.50

0.15 0.25 0.37 0.23 0.34 0.45 0.30 0.42 0.52 0.37 0.50 0.61
Meadow 0.10 0.16 0.25 0.14 0.22 0.30 0.20 0.28 0.36 0.24 0.30 0.40

0.14 0.22 0.30 0.20 0.28 0.37 0.26 0.35 0.44 0.30 0.40 0.50
Forest 0.05 0.08 0.11 0.08 0.11 0.14 0.10 0.13 0.16 0.12 0.16 0.20

0.08 0.11 0.14 0.10 0.14 0.18 0.12 0.16 0.20 0.15 0.20 0.25
Residential
Lot size 1/8 Acre 0.25 0.28 0.31 0.27 0.30 0.25 0.30 0.33 0.38 0.33 0.36 0.42

0.33 0.37 0.40 0.35 0.39 0.44 0.38 0.42 0.49 0.41 0.45 0.54
Lot size 1/4 Acre 0.22 0.26 0.29 0.24 0.29 0.33 0.27 0.31 0.36 0.30 0.34 0.40

0.30 0.34 0.37 0.33 0.37 0.42 0.36 0.40 0.47 0.38 0.42 0.52
Lot size 1/3 Acre 0.19 0.23 0.26 0.22 0.26 0.30 0.25 0.29 0.34 0.28 0.32 0.39

0.28 0.32 0.35 0.30 0.35 0.39 0.33 0.38 0.45 0.36 0.40 0.50
Lot size 1/2 Acre 0.16 0.20 0.24 0.19 0.23 0.28 0.22 0.27 0.32 0.26 0.30 0.37

0.25 0.29 0.32 0.28 0.32 0.36 0.31 0.35 0.42 0.34 0.38 0.48
Lot size 1 Acre 0.14 0.19 0.22 0.17 0.21 0.26 0.20 0.25 0.31 0.24 0.29 0.35

0.22 0.26 0.29 0.24 0.28 0.34 0.28 0.32 0.40 0.31 0.35 0.46
Industrial 0.67 0.68 0.68 0.68 0.68 0.69 0.68 0.69 0.69 0.69 0.69 0.70

0.85 0.85 0.86 0.85 0.86 0.86 0.86 0.86 0.87 0.86 0.86 0.88
Commercial 0.71 0.71 0.72 0.71 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72

0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89 0.90 0.89 0.89 0.90
Streets 0.70 0.71 0.71 0.71 0.72 0.74 0.72 0.73 0.76 0.73 0.75 0.78

0.76 0.77 0.79 0.80 0.82 0.84 0.84 0.85 0.89 0.89 0.91 0.95
Open space 0.05 0.10 0.14 0.08 0.13 0.19 0.12 0.17 0.24 0.16 0.21 0.28

0.11 0.16 0.20 0.14 0.19 0.26 0.18 0.23 0.32 0.22 0.27 0.39
Parking 0.85 0.86 0.87 0.85 0.86 0.87 0.85 0.86 0.87 0.85 0.86 0.87

0.95 0.96 0.97 0.95 0.96 0.97 0.95 0.96 0.97 0.95 0.96 0.97

a Runoff coefficients for storm recurrence intervals less than 25 years.
b Runoff coefficients for storm recurrence intervals of 25 years or more.
Source: Rawls, W.J., S.L. Wong and R.H. McCuen, 1981, "Comparison of Urban Flood Frequency Procedures," Preliminary Draft, U.S. Department
of Agriculture, Soil Conservation Service, Baltimore, MD.
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MAIDENCREEK CODE

TABLE B-4
Roughness Coefficients (Manning’s “n”) for Overland Flow

(U.S. Army Corps Of Engineers, HEC-1 Users Manual)

Surface Description n
-

Dense growth 0.4 - 0.5
Pasture 0.3 - 0.4
Lawns 0.2 - 0.3
Bluegrass sod 0.2 - 0.5
Short grass prairie 0.1 - 0.2
Sparse vegetation 0.05 - 0.13
Bare clay-loam soil (eroded) 0.01 - 0.03
Concrete/asphalt – very shallow depths (less than 1/4 inch) 0.10 - 0.15

– small depths (1/4 inch to several inches) 0.05 - 0.10

Roughness Coefficients (Manning’s “n”) for Channel Flow

Reach Description n
Natural stream, clean, straight, no rifts or pools 0.03
Natural stream, clean, winding, some pools or shoals 0.04
Natural stream, winding, pools, shoals, stony with some weeds 0.05
Natural stream, sluggish deep pools and weeds 0.07
Natural stream or swale, very weedy or with timber underbrush 0.10
Concrete pipe, culvert or channel 0.012
Corrugated metal pipe 0.012 - 0.027(1)

High density polyethylene (HDPE) pipe
Corrugated 0.021 - 0.029(2)

Smooth lined 0.012 - 0.020(2)

(1) Depending upon type, coating and diameter.
(2) Values recommended by the American Concrete Pipe Association; check manufacturer’s

recommended value.
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STORMWATER MANAGEMENT

TABLE B-5
INFILTRATION REQUIREMENTS IN CARBONATE AREAS

Effective Soil
Thickness

(feet)

Test Pit Density
(per acre of

proposed infiltration
area)*

Percolation Tests
(per acre of

proposed infiltration
area)**

Auger Grid Spacing
(feet on-center)

8 4 8 50
4 to 8 6 12 35
2 to 4 8 16 25

* No.  of  Test  Pits  required  =  Infiltration  square  feet/43,560 x  test  pit  density  from chart
rounded up to the nearest whole number.

** No. of Percolation Tests required = Infiltration square feet/43,560 x percolation tests from
chart rounded up to the nearest whole number.
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SUBDIVISION AND LAND DEVELOPMENT

190 Attachment 1

Township of Maidencreek

Rainfall Intensity-Duration-Frequency Chart

Storm Event: 2 Years 10 Years 25 Years 50 Years 100 Years
Time of Concentration

(minutes)
Rainfall Intensity

(inches/hour)
5.0 4.191 5.406 5.994 6.609 7.323
6.0 3.940 5.153 5.707 6.278 6.960
7.0 3.727 4.926 5.451 5.988 6.642
8.0 3.542 4.721 5.222 5.732 6.360
9.0 3.380 4.535 5.016 5.503 6.108
10.0 3.236 4.366 4.829 5.296 5.880
11.0 3.107 4.211 4.658 5.109 5.674
12.0 2.990 4.069 4.501 4.938 5.485
13.0 2.884 3.938 4.357 4.781 5.312
14.0 2.787 3.816 4.223 4.636 5.152
15.0 2.698 3.703 4.099 4.502 5.004
16.0 2.615 3.597 3.983 4.377 4.867
17.0 2.539 3.499 3.875 4.260 4.738
18.0 2.468 3.406 3.774 4.151 4.617
19.0 2.401 3.319 3.679 4.049 4.504
20.0 2.339 3.237 3.589 3.953 4.398
21.0 2.280 3.159 3.504 3.862 4.297
22.0 2.225 3.085 3.423 3.776 4.202
23.0 2.173 3.016 3.347 3.694 4.112
24.0 2.124 2.949 3.275 3.617 4.026
25.0 2.077 2.886 3.206 3.543 3.945
26.0 2.033 2.826 3.140 3.473 3.867
27.0 1.991 2.769 3.078 3.406 3.793
28.0 1.950 2.714 3.018 3.343 3.723
29.0 1.912 2.662 2.961 3.281 3.655
30.0 1.875 2.611 2.906 3.223 3.590
31.0 1.840 2.563 2.853 3.167 3.528
32.0 1.807 2.517 2.803 3.113 3.468
33.0 1.775 2.472 2.754 3.061 3.411
34.0 1.744 2.429 2.707 3.011 3.356
35.0 1.714 2.388 2.662 2.963 3.303
36.0 1.686 2.348 2.619 2.917 3.251
37.0 1.658 2.310 2.577 2.872 3.202
38.0 1.632 2.273 2.537 2.829 3.154
39.0 1.606 2.237 2.498 2.788 3.108
40.0 1.582 2.203 2.460 2.748 3.063
41.0 1.558 2.169 2.424 2.709 3.020
42.0 1.535 2.137 2.388 2.671 2.978
43.0 1.513 2.106 2.354 2.634 2.938
44.0 1.491 2.075 2.321 2.599 2.899
45.0 1.470 2.046 2.289 2.565 2.860
46.0 1.450 2.017 2.258 2.531 2.823
47.0 1.430 1.990 2.227 2.499 2.788
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MAIDENCREEK CODE

Storm Event: 2 Years 10 Years 25 Years 50 Years 100 Years
Time of Concentration

(minutes)
Rainfall Intensity

(inches/hour)
48.0 1.411 1.963 2.198 2.468 2.573
49.0 1.393 1.937 2.169 2.437 2.719
50.0 1.375 1.911 2.142 2.407 2.686
51.0 1.358 1.886 2.115 2.378 2.654
52.0 1.341 1.862 2.088 2.350 2.622
53.0 1.324 1.839 2.063 2.323 2.592
54.0 1.308 1.816 2.038 2.296 2.562
55.0 1.293 1.794 2.013 2.270 2.533
56.0 1.277 1.770 1.990 2.245 2.505
57.0 1.262 1.751 1.966 2.220 2.478
58.0 1.248 1.730 1.944 2.196 2.451
59.0 1.234 1.710 1.922 2.172 2.424
60.0 1.220 1.690 1.900 2.149 2.399

Source:  Pennsylvania  Department  of  Transportation,  developed  by  the  Department  of
Engineering of the Pennsylvania State University, October 1986.
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Map Unit Legend

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

BkC Berks-Weikert complex, 8 to 15 
percent slopes

0.1 0.0%

CmA Clarksburg silt loam, 0 to 3 
percent slopes

12.9 2.6%

DbA Duffield silt loam, 0 to 3 
percent slopes

6.0 1.2%

DbB Duffield silt loam, 3 to 8 
percent slopes

367.1 75.0%

DfC Duffield-Ryder silt loams, 8 to 
15 percent slopes

17.3 3.5%

Ho Holly silt loam 3.3 0.7%

Me Middlebury silt loam 17.5 3.6%

MuB Murrill gravelly loam, 3 to 8 
percent slopes

0.6 0.1%

UmB Urban land-Duffield complex, 0 
to 8 percent slopes

61.4 12.5%

W Water 3.3 0.7%

Totals for Area of Interest 489.6 100.0%

Soil Map—Berks County, Pennsylvania

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/10/2021
Page 3 of 3
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Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-3
  Printed  9/27/2023Prepared by Bohler Engineers

HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 1P: ABVG. MRC Basin 1

Elevation
(feet)

Storage
(cubic-feet)

335.50 0
335.55 525
335.60 1,050
335.65 1,575
335.70 2,100
335.75 2,625
335.80 3,150
335.85 3,675
335.90 4,200
335.95 4,725
336.00 5,250
336.05 5,775
336.10 6,300
336.15 6,825
336.20 7,351
336.25 7,876
336.30 8,401
336.35 8,926
336.40 9,451
336.45 9,976
336.50 10,501
336.55 11,551
336.60 12,601
336.65 13,651
336.70 14,701
336.75 15,751
336.80 16,801
336.85 17,851
336.90 18,901
336.95 19,951
337.00 21,002
337.05 22,052
337.10 23,102
337.15 24,152
337.20 25,202
337.25 26,252
337.30 27,302
337.35 28,352
337.40 29,402
337.45 30,452
337.50 31,502
337.55 32,552
337.60 33,602
337.65 34,652
337.70 35,703
337.75 36,753
337.80 37,803
337.85 38,853
337.90 39,903
337.95 40,953
338.00 42,003
338.05 45,510
338.10 49,029

Elevation
(feet)

Storage
(cubic-feet)

338.15 52,561
338.20 56,106
338.25 59,664
338.30 63,234
338.35 66,817
338.40 70,413
338.45 74,022
338.50 77,644
338.55 81,278
338.60 84,925
338.65 88,585
338.70 92,257
338.75 95,942
338.80 99,640
338.85 103,351
338.90 107,075
338.95 110,811
339.00 114,560
339.05 118,322
339.10 122,097
339.15 125,884
339.20 129,684
339.25 133,497
339.30 137,323
339.35 141,161
339.40 145,012
339.45 148,876
339.50 152,753
339.55 156,642
339.60 160,545
339.65 164,460
339.70 168,387
339.75 172,328
339.80 176,281
339.85 180,247
339.90 184,226
339.95 188,218
340.00 192,222
340.05 196,239
340.10 200,269
340.15 204,311
340.20 208,367
340.25 212,435
340.30 216,516
340.35 220,609
340.40 224,716
340.45 228,835
340.50 232,967
340.55 237,112
340.60 241,269
340.65 245,439
340.70 249,622
340.75 253,818

Elevation
(feet)

Storage
(cubic-feet)

340.80 258,026
340.85 262,248
340.90 266,482
340.95 270,728
341.00 274,988
341.05 279,260
341.10 283,545
341.15 287,843
341.20 292,154
341.25 296,477
341.30 300,813
341.35 305,162
341.40 309,524
341.45 313,898
341.50 318,285
341.55 322,685
341.60 327,098
341.65 331,523
341.70 335,961
341.75 340,412
341.80 344,876
341.85 349,353
341.90 353,842
341.95 358,344
342.00 362,859
342.05 367,386
342.10 371,926
342.15 376,479
342.20 381,045
342.25 385,624
342.30 390,215
342.35 394,819
342.40 399,436
342.45 404,066
342.50 408,708
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HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 2P: ABVG. MRC Basin 2

Elevation
(feet)

Storage
(cubic-feet)

327.50 0
327.60 978
327.70 1,956
327.80 2,934
327.90 3,912
328.00 4,890
328.10 5,868
328.20 6,845
328.30 7,823
328.40 8,801
328.50 9,779
328.60 11,735
328.70 13,691
328.80 15,647
328.90 17,603
329.00 19,559
329.10 21,514
329.20 23,470
329.30 25,426
329.40 27,382
329.50 29,338
329.60 31,294
329.70 33,249
329.80 35,205
329.90 37,161
330.00 39,117
330.10 45,662
330.20 52,260
330.30 58,909
330.40 65,611
330.50 72,364
330.60 79,169
330.70 86,026
330.80 92,936
330.90 99,897
331.00 106,910
331.10 113,975
331.20 121,092
331.30 128,261
331.40 135,482
331.50 142,754
331.60 150,079
331.70 157,456
331.80 164,885
331.90 172,365
332.00 179,898
332.10 187,483
332.20 195,119
332.30 202,808
332.40 210,548
332.50 218,341
332.60 226,185
332.70 234,081

Elevation
(feet)

Storage
(cubic-feet)

332.80 242,030
332.90 250,030
333.00 258,082
333.10 266,186
333.20 274,342
333.30 282,550
333.40 290,810
333.50 299,122
333.60 307,486
333.70 315,902
333.80 324,370
333.90 332,890
334.00 341,461
334.10 350,085
334.20 358,761
334.30 367,488
334.40 376,268
334.50 385,099
334.60 393,983
334.70 402,918
334.80 411,906
334.90 420,945
335.00 430,036
335.10 439,179
335.20 448,375
335.30 457,622
335.40 466,921
335.50 476,272
335.60 485,675
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HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 3P: ABVG. MRC Basin 3

Elevation
(feet)

Storage
(cubic-feet)

327.50 0
327.51 77
327.52 154
327.53 231
327.54 308
327.55 385
327.56 462
327.57 539
327.58 616
327.59 693
327.60 770
327.61 846
327.62 923
327.63 1,000
327.64 1,077
327.65 1,154
327.66 1,231
327.67 1,308
327.68 1,385
327.69 1,462
327.70 1,539
327.71 1,616
327.72 1,693
327.73 1,770
327.74 1,847
327.75 1,924
327.76 2,001
327.77 2,078
327.78 2,155
327.79 2,232
327.80 2,309
327.81 2,385
327.82 2,462
327.83 2,539
327.84 2,616
327.85 2,693
327.86 2,770
327.87 2,847
327.88 2,924
327.89 3,001
327.90 3,078
327.91 3,155
327.92 3,232
327.93 3,309
327.94 3,386
327.95 3,463
327.96 3,540
327.97 3,617
327.98 3,694
327.99 3,771
328.00 3,848
328.01 3,924
328.02 4,001

Elevation
(feet)

Storage
(cubic-feet)

328.03 4,078
328.04 4,155
328.05 4,232
328.06 4,309
328.07 4,386
328.08 4,463
328.09 4,540
328.10 4,617
328.11 4,694
328.12 4,771
328.13 4,848
328.14 4,925
328.15 5,002
328.16 5,079
328.17 5,156
328.18 5,233
328.19 5,310
328.20 5,386
328.21 5,463
328.22 5,540
328.23 5,617
328.24 5,694
328.25 5,771
328.26 5,848
328.27 5,925
328.28 6,002
328.29 6,079
328.30 6,156
328.31 6,233
328.32 6,310
328.33 6,387
328.34 6,464
328.35 6,541
328.36 6,618
328.37 6,695
328.38 6,772
328.39 6,849
328.40 6,925
328.41 7,002
328.42 7,079
328.43 7,156
328.44 7,233
328.45 7,310
328.46 7,387
328.47 7,464
328.48 7,541
328.49 7,618
328.50 7,695
328.51 7,849
328.52 8,003
328.53 8,157
328.54 8,311
328.55 8,465

Elevation
(feet)

Storage
(cubic-feet)

328.56 8,618
328.57 8,772
328.58 8,926
328.59 9,080
328.60 9,234
328.61 9,388
328.62 9,542
328.63 9,696
328.64 9,850
328.65 10,003
328.66 10,157
328.67 10,311
328.68 10,465
328.69 10,619
328.70 10,773
328.71 10,927
328.72 11,081
328.73 11,235
328.74 11,389
328.75 11,543
328.76 11,696
328.77 11,850
328.78 12,004
328.79 12,158
328.80 12,312
328.81 12,466
328.82 12,620
328.83 12,774
328.84 12,928
328.85 13,082
328.86 13,235
328.87 13,389
328.88 13,543
328.89 13,697
328.90 13,851
328.91 14,005
328.92 14,159
328.93 14,313
328.94 14,467
328.95 14,620
328.96 14,774
328.97 14,928
328.98 15,082
328.99 15,236
329.00 15,390
329.01 15,544
329.02 15,698
329.03 15,852
329.04 16,006
329.05 16,160
329.06 16,313
329.07 16,467
329.08 16,621

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-3
  Printed  9/27/2023Prepared by Bohler Engineers

HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 3P: ABVG. MRC Basin 3 (continued)

Elevation
(feet)

Storage
(cubic-feet)

329.09 16,775
329.10 16,929
329.11 17,083
329.12 17,237
329.13 17,391
329.14 17,545
329.15 17,698
329.16 17,852
329.17 18,006
329.18 18,160
329.19 18,314
329.20 18,468
329.21 18,622
329.22 18,776
329.23 18,930
329.24 19,084
329.25 19,238
329.26 19,391
329.27 19,545
329.28 19,699
329.29 19,853
329.30 20,007
329.31 20,161
329.32 20,315
329.33 20,469
329.34 20,623
329.35 20,777
329.36 20,930
329.37 21,084
329.38 21,238
329.39 21,392
329.40 21,546
329.41 21,700
329.42 21,854
329.43 22,008
329.44 22,162
329.45 22,315
329.46 22,469
329.47 22,623
329.48 22,777
329.49 22,931
329.50 23,085
329.51 23,239
329.52 23,393
329.53 23,547
329.54 23,701
329.55 23,855
329.56 24,008
329.57 24,162
329.58 24,316
329.59 24,470
329.60 24,624
329.61 24,778

Elevation
(feet)

Storage
(cubic-feet)

329.62 24,932
329.63 25,086
329.64 25,240
329.65 25,393
329.66 25,547
329.67 25,701
329.68 25,855
329.69 26,009
329.70 26,163
329.71 26,317
329.72 26,471
329.73 26,625
329.74 26,779
329.75 26,933
329.76 27,086
329.77 27,240
329.78 27,394
329.79 27,548
329.80 27,702
329.81 27,856
329.82 28,010
329.83 28,164
329.84 28,318
329.85 28,472
329.86 28,625
329.87 28,779
329.88 28,933
329.89 29,087
329.90 29,241
329.91 29,395
329.92 29,549
329.93 29,703
329.94 29,857
329.95 30,010
329.96 30,164
329.97 30,318
329.98 30,472
329.99 30,626
330.00 30,780
330.01 31,293
330.02 31,807
330.03 32,321
330.04 32,835
330.05 33,350
330.06 33,866
330.07 34,381
330.08 34,898
330.09 35,414
330.10 35,931
330.11 36,449
330.12 36,967
330.13 37,485
330.14 38,004

Elevation
(feet)

Storage
(cubic-feet)

330.15 38,523
330.16 39,043
330.17 39,563
330.18 40,083
330.19 40,604
330.20 41,126
330.21 41,647
330.22 42,170
330.23 42,692
330.24 43,215
330.25 43,739
330.26 44,263
330.27 44,787
330.28 45,312
330.29 45,837
330.30 46,363
330.31 46,889
330.32 47,415
330.33 47,942
330.34 48,470
330.35 48,997
330.36 49,526
330.37 50,054
330.38 50,583
330.39 51,113
330.40 51,643
330.41 52,173
330.42 52,704
330.43 53,235
330.44 53,767
330.45 54,299
330.46 54,831
330.47 55,364
330.48 55,898
330.49 56,431
330.50 56,966
330.51 57,500
330.52 58,035
330.53 58,571
330.54 59,107
330.55 59,643
330.56 60,180
330.57 60,717
330.58 61,255
330.59 61,793
330.60 62,331
330.61 62,870
330.62 63,409
330.63 63,949
330.64 64,489
330.65 65,030
330.66 65,571
330.67 66,113

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-3
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HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 3P: ABVG. MRC Basin 3 (continued)

Elevation
(feet)

Storage
(cubic-feet)

330.68 66,654
330.69 67,197
330.70 67,740
330.71 68,283
330.72 68,826
330.73 69,371
330.74 69,915
330.75 70,460
330.76 71,005
330.77 71,551
330.78 72,097
330.79 72,644
330.80 73,191
330.81 73,738
330.82 74,286
330.83 74,835
330.84 75,383
330.85 75,933
330.86 76,482
330.87 77,032
330.88 77,583
330.89 78,134
330.90 78,685
330.91 79,237
330.92 79,789
330.93 80,342
330.94 80,895
330.95 81,448
330.96 82,002
330.97 82,556
330.98 83,111
330.99 83,666
331.00 84,222
331.01 84,778
331.02 85,335
331.03 85,892
331.04 86,449
331.05 87,007
331.06 87,565
331.07 88,123
331.08 88,683
331.09 89,242
331.10 89,802
331.11 90,362
331.12 90,923
331.13 91,484
331.14 92,046
331.15 92,608
331.16 93,170
331.17 93,733
331.18 94,297
331.19 94,860
331.20 95,425

Elevation
(feet)

Storage
(cubic-feet)

331.21 95,989
331.22 96,554
331.23 97,120
331.24 97,686
331.25 98,252
331.26 98,819
331.27 99,386
331.28 99,954
331.29 100,522
331.30 101,090
331.31 101,659
331.32 102,228
331.33 102,798
331.34 103,368
331.35 103,939
331.36 104,510
331.37 105,081
331.38 105,653
331.39 106,226
331.40 106,798
331.41 107,372
331.42 107,945
331.43 108,519
331.44 109,094
331.45 109,669
331.46 110,244
331.47 110,820
331.48 111,396
331.49 111,973
331.50 112,550
331.51 113,127
331.52 113,705
331.53 114,283
331.54 114,862
331.55 115,441
331.56 116,021
331.57 116,601
331.58 117,181
331.59 117,762
331.60 118,344
331.61 118,925
331.62 119,508
331.63 120,090
331.64 120,673
331.65 121,257
331.66 121,841
331.67 122,425
331.68 123,010
331.69 123,595
331.70 124,181
331.71 124,767
331.72 125,353
331.73 125,940

Elevation
(feet)

Storage
(cubic-feet)

331.74 126,527
331.75 127,115
331.76 127,703
331.77 128,292
331.78 128,881
331.79 129,470
331.80 130,060
331.81 130,651
331.82 131,241
331.83 131,833
331.84 132,424
331.85 133,016
331.86 133,609
331.87 134,202
331.88 134,795
331.89 135,389
331.90 135,983
331.91 136,578
331.92 137,173
331.93 137,768
331.94 138,364
331.95 138,960
331.96 139,557
331.97 140,154
331.98 140,752
331.99 141,350
332.00 141,948
332.01 142,547
332.02 143,147
332.03 143,746
332.04 144,346
332.05 144,947
332.06 145,548
332.07 146,150
332.08 146,752
332.09 147,354
332.10 147,957
332.11 148,560
332.12 149,163
332.13 149,767
332.14 150,372
332.15 150,977
332.16 151,582
332.17 152,188
332.18 152,794
332.19 153,401
332.20 154,008
332.21 154,615
332.22 155,223
332.23 155,831
332.24 156,440
332.25 157,049
332.26 157,659

Type II 24-hr  25 Year Rainfall=5.76"PP213222-SWM-3
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HydroCAD® 10.20-2g  s/n 03478  © 2022 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 3P: ABVG. MRC Basin 3 (continued)

Elevation
(feet)

Storage
(cubic-feet)

332.27 158,269
332.28 158,879
332.29 159,490
332.30 160,102
332.31 160,713
332.32 161,326
332.33 161,938
332.34 162,551
332.35 163,165
332.36 163,779
332.37 164,393
332.38 165,008
332.39 165,623
332.40 166,238
332.41 166,854
332.42 167,471
332.43 168,088
332.44 168,705
332.45 169,323
332.46 169,941
332.47 170,560
332.48 171,179
332.49 171,798
332.50 172,418
332.51 173,038
332.52 173,659
332.53 174,280
332.54 174,902
332.55 175,524
332.56 176,146
332.57 176,769
332.58 177,393
332.59 178,016
332.60 178,640
332.61 179,265
332.62 179,890
332.63 180,516
332.64 181,141
332.65 181,768
332.66 182,395
332.67 183,022
332.68 183,649
332.69 184,277
332.70 184,906
332.71 185,535
332.72 186,164
332.73 186,794
332.74 187,424
332.75 188,055
332.76 188,686
332.77 189,317
332.78 189,949
332.79 190,581

Elevation
(feet)

Storage
(cubic-feet)

332.80 191,214
332.81 191,847
332.82 192,481
332.83 193,115
332.84 193,749
332.85 194,384
332.86 195,019
332.87 195,655
332.88 196,291
332.89 196,928
332.90 197,565
332.91 198,202
332.92 198,840
332.93 199,479
332.94 200,117
332.95 200,756
332.96 201,396
332.97 202,036
332.98 202,677
332.99 203,317
333.00 203,959
333.01 204,600
333.02 205,243
333.03 205,885
333.04 206,528
333.05 207,172
333.06 207,816
333.07 208,460
333.08 209,105
333.09 209,750
333.10 210,395
333.11 211,041
333.12 211,688
333.13 212,335
333.14 212,982
333.15 213,630
333.16 214,278
333.17 214,927
333.18 215,576
333.19 216,225
333.20 216,875
333.21 217,525
333.22 218,176
333.23 218,827
333.24 219,479
333.25 220,131
333.26 220,783
333.27 221,436
333.28 222,089
333.29 222,743
333.30 223,397
333.31 224,052
333.32 224,707

Elevation
(feet)

Storage
(cubic-feet)

333.33 225,362
333.34 226,018
333.35 226,675
333.36 227,331
333.37 227,988
333.38 228,646
333.39 229,304
333.40 229,962
333.41 230,621
333.42 231,281
333.43 231,940
333.44 232,601
333.45 233,261
333.46 233,922
333.47 234,584
333.48 235,245
333.49 235,908
333.50 236,571
333.51 237,234
333.52 237,897
333.53 238,561
333.54 239,226
333.55 239,891
333.56 240,556
333.57 241,222
333.58 241,888
333.59 242,554
333.60 243,221
333.61 243,889
333.62 244,557
333.63 245,225
333.64 245,894
333.65 246,563
333.66 247,232
333.67 247,903
333.68 248,573
333.69 249,244
333.70 249,915
333.71 250,587
333.72 251,259
333.73 251,932
333.74 252,605
333.75 253,278
333.76 253,952
333.77 254,626
333.78 255,301
333.79 255,976
333.80 256,652
333.81 257,328
333.82 258,004
333.83 258,681
333.84 259,358
333.85 260,036
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Stage-Area-Storage for Pond 3P: ABVG. MRC Basin 3 (continued)

Elevation
(feet)

Storage
(cubic-feet)

333.86 260,714
333.87 261,393
333.88 262,072
333.89 262,751
333.90 263,431
333.91 264,111
333.92 264,792
333.93 265,473
333.94 266,155
333.95 266,837
333.96 267,519
333.97 268,202
333.98 268,885
333.99 269,569
334.00 270,253
334.01 270,938
334.02 271,623
334.03 272,308
334.04 272,994
334.05 273,681
334.06 274,367
334.07 275,054
334.08 275,742
334.09 276,430
334.10 277,118
334.11 277,807
334.12 278,497
334.13 279,186
334.14 279,876
334.15 280,567
334.16 281,258
334.17 281,949
334.18 282,641
334.19 283,334
334.20 284,026
334.21 284,719
334.22 285,413
334.23 286,107
334.24 286,802
334.25 287,496
334.26 288,192
334.27 288,887
334.28 289,584
334.29 290,280
334.30 290,977
334.31 291,675
334.32 292,372
334.33 293,071
334.34 293,769
334.35 294,469
334.36 295,168
334.37 295,868
334.38 296,569

Elevation
(feet)

Storage
(cubic-feet)

334.39 297,269
334.40 297,971
334.41 298,672
334.42 299,375
334.43 300,077
334.44 300,780
334.45 301,484
334.46 302,187
334.47 302,892
334.48 303,596
334.49 304,302
334.50 305,007
334.51 305,713
334.52 306,420
334.53 307,126
334.54 307,834
334.55 308,541
334.56 309,250
334.57 309,958
334.58 310,667
334.59 311,377
334.60 312,086
334.61 312,797
334.62 313,507
334.63 314,219
334.64 314,930
334.65 315,642
334.66 316,355
334.67 317,067
334.68 317,781
334.69 318,494
334.70 319,209
334.71 319,923
334.72 320,638
334.73 321,354
334.74 322,069
334.75 322,786
334.76 323,502
334.77 324,220
334.78 324,937
334.79 325,655
334.80 326,374
334.81 327,092
334.82 327,812
334.83 328,531
334.84 329,252
334.85 329,972
334.86 330,693
334.87 331,415
334.88 332,136
334.89 332,859
334.90 333,581
334.91 334,305

Elevation
(feet)

Storage
(cubic-feet)

334.92 335,028
334.93 335,752
334.94 336,477
334.95 337,201
334.96 337,927
334.97 338,652
334.98 339,379
334.99 340,105
335.00 340,832
335.01 341,560
335.02 342,287
335.03 343,016
335.04 343,744
335.05 344,473
335.06 345,203
335.07 345,933
335.08 346,663
335.09 347,394
335.10 348,126
335.11 348,857
335.12 349,589
335.13 350,322
335.14 351,055
335.15 351,788
335.16 352,522
335.17 353,257
335.18 353,991
335.19 354,726
335.20 355,462
335.21 356,198
335.22 356,934
335.23 357,671
335.24 358,408
335.25 359,146
335.26 359,884
335.27 360,623
335.28 361,362
335.29 362,101
335.30 362,841
335.31 363,581
335.32 364,322
335.33 365,063
335.34 365,805
335.35 366,547
335.36 367,289
335.37 368,032
335.38 368,775
335.39 369,519
335.40 370,263
335.41 371,008
335.42 371,753
335.43 372,498
335.44 373,244
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Stage-Area-Storage for Pond 3P: ABVG. MRC Basin 3 (continued)

Elevation
(feet)

Storage
(cubic-feet)

335.45 373,990
335.46 374,737
335.47 375,484
335.48 376,232
335.49 376,980
335.50 377,728
335.51 378,477
335.52 379,226
335.53 379,976
335.54 380,726
335.55 381,477
335.56 382,228
335.57 382,979
335.58 383,731
335.59 384,483
335.60 385,236
335.61 385,989
335.62 386,742
335.63 387,496
335.64 388,251
335.65 389,006
335.66 389,761
335.67 390,517
335.68 391,273
335.69 392,029
335.70 392,786
335.71 393,544
335.72 394,302
335.73 395,060
335.74 395,819
335.75 396,578
335.76 397,337
335.77 398,097
335.78 398,858
335.79 399,618
335.80 400,380
335.81 401,141
335.82 401,904
335.83 402,666
335.84 403,429
335.85 404,192
335.86 404,956
335.87 405,721
335.88 406,485
335.89 407,250
335.90 408,016
335.91 408,782
335.92 409,548
335.93 410,315
335.94 411,082
335.95 411,850
335.96 412,618
335.97 413,387

Elevation
(feet)

Storage
(cubic-feet)

335.98 414,156
335.99 414,925
336.00 415,695
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