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INTRODUCTION 

 

DEPG Mosier Associates, L.P. is proposing to construct Phase 1A-2 of the Smithfield Gateway 

project on a 92+/- acre tract located in Smithfield Township, Monroe County, Pennsylvania. The site 

is located to the north of the intersection of Route 209 and Route 447; refer to Figure 1 – USGS Site 

Location Map. 

 

The Smithfield Gateway project is a mixed-use development that will be constructed in phases.  

The approved preliminary land development plans for the Smithfield Gateway project, prepared by 

Langan Engineering & Environmental Services, Inc. and last revised December 19, 2017, proposed 

Phase 1 of the development, and the original post-construction stormwater management report, 

prepared by Langan Engineering & Environmental Services, Inc. and last revised October 4, 2018, 

detailed the proposed stormwater management design for the entire Phase 1 of the development, 

with provisions incorporated into the design to account for the future phases of the project.   

 

Phase 1A-1 was the first phase of the project to be permitted, and is currently under construction at 

the time of this application for Phase 1A-2.  The approved final land development plans for Phase 

1A-1 of the Smithfield Gateway project, prepared by Langan Engineering & Environmental Services, 

Inc. and dated last revised August 18, 2021, and the accompanying post-construction stormwater 

management report, prepared by Langan Engineering & Environmental Services, Inc. dated lasted 

last revised May 11, 2021, detailed the proposed development and stormwater management 

infrastructure associated with Phase 1A-1, which included an approximately 39,921± square-foot 

medical office building, 9,000 square-foot retail building, portions proposed roadways (Road A, Road 

B, and Road C, now referred to as Mosier Farm Drive, Gateway Drive, and Smithfield Lane, 

respectively), and proposed improvements to Route 209.  The Phase 1A-1 land development plans 

proposed interim grading and erosion control measures on the pad area that is now referred to as 

Phase 1A-2, which is bound by Route 209 to the south, Mosier Farm Drive to the west, Smithfield 

Lane to the North, and Music Center Drive to the east. 

 

This post construction stormwater management report and accompanying final land development 

plans are associated with Phase 1A-2 of the project development.  This report modifies the 

stormwater management design of the Phase 1A-1 PCSM report, dated last revised May 11, 2021.  

The Phase 1A-1 PCSM report considered the Phase 1A-2 pad area to be in an undeveloped, interim 
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state; this Phase 1A-2 PCSM report now considers the full-build out of this pad area, modifying the 

analysis and calculations in the Phase 1A-1 PCSM report to account for this new development.  

Furthermore, this Phase 1A-2 PCSM report traces its roots back to the original Phase 1 preliminary 

land development PCSM report, dated last revised October 4, 2018 as it pertains to prior approvals 

obtained for BMP design and regional watershed analysis.  Information contained within this report 

has been carried over from the prior design for the original Phase 1 preliminary land development, 

and Phase 1A-1 final land development, where applicable for continuity.  

 

Phase 1A-2 of the Smithfield Gateway project includes approximately 6,049± SF Wawa 

convenience store with a gas station, a 2,890± SF restaurant, stormwater systems, utility 

infrastructure, and associated parking facilities.  Included in the development plans on the Phase 

1A-2 pad area are two above-ground infiltration basins, one subsurface infiltration system, water 

quality structures, and an underground stormwater conveyance system to provide for drainage of 

the site. The development of the project includes stormwater conveyance pipes which convey 

runoff from the Phase 1A-2 pad area to the southeast to a previously permitted conveyance 

network in Route 209, which ultimately conveys runoff to the Marshalls Creek watershed.  This 

report addresses the engineering design of the stormwater conveyance and management systems 

for Phase 1A-2. These facilities have been designed in accordance with regulations set forth by 

Smithfield Township, Monroe County Conservation District, and Pennsylvania Department of 

Environmental Protection.  

 

DESIGN METHODOLOGY 

 

Stormwater Management Design 

Hydrographs for the existing and proposed watersheds were developed using the NRCS TR-55 

method. The TR-55 method simulates a watershed as a series of overland flows, channel flows, and 

inflow and outflow structures for its contribution to runoff.   A value for area, curve number (CN), 

and time of concentration (Tc) was calculated for each watershed. 

 

The curve number (CN) is a land sensitive coefficient that dictates the relationship between total 

rainfall depth and direct storm runoff.  Based on the coverage of soil groups and land use in the 

area, an average CN was determined for each watershed for existing and proposed conditions. In 

accordance with Smithfield Township requirements, the curve number for the pre-development 
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conditions was based on a ground cover of “meadow” in good condition, unless the natural ground 

cover generates a lower curve number.  

 

The time of concentration is defined as the time for runoff to travel from the hydraulically most 

distant point of the watershed to a point of interest.   Values of the time of concentration were 

determined for existing and proposed conditions based on land cover and slope of the flow path 

using methods described in TR-55.  Unless otherwise noted, minimum time of concentration for 

watershed calculations is 6 minutes. 

 

The design storm used for the TR-55 study is the 24 hour SCS Type II cumulative rainfall 

distribution. Twenty-four (24) hour rainfall depths were determined based upon information provided 

from National Oceanic and Atmospheric Administration (NOAA) Precipitation Frequency Data Server 

(PFDS) for the project site.  Hydrographs were generated for the 1, 2, 10, 25, 50 and 100 year 

storms. 

Storm Event (yr) 1 2 10 25 50 100 

Rainfall (in.) 2.77 3.32 4.84 5.95 6.96 8.16 

 

The Pennsylvania Stormwater Management Act (Act 167) provides a basis for floodplain 

management.  This Act was adopted by the Monroe County Planning Commission, May 1988.  The 

goal of Act 167 is to implement stormwater discharge criteria for post development flows based 

upon the existing watershed analysis.  This criteria stems from the modeling of the entire existing 

watershed and concluding allowable release rates for post-development stormwater systems.  The 

entire watershed is divided into numerous subareas, each with its own allowable release rates.  The 

allowable release rates are dictated as a percentage of existing release rates for the particular sub 

area.  The proposed site falls within watershed management district “C” which is a provisional 

direct discharge district (no detention).  Development in those subareas designated as “no 

detention required” areas must convey the resulting stormwater runoff in a safe manner, which 

does not cause erosion or sedimentation.   In accordance with the Smithfield Township Ordinance 

the project is subject to the water quality requirement for reducing the Post-Construction (Proposed 

conditions) 2-year storm runoff rates to be less than or equal to the Pre-Construction (Existing 

conditions) 1-year storm runoff rates.   

 



4 

PLAN PREPARER 

 

The Post-Construction Stormwater Management Plan has been prepared by Mr. John C. Coté., P.E. 

of Langan Engineering and Environmental Services Inc., Parsippany, NJ.  Langan is a full service 

civil engineering consulting firm established in 1970.  Mr. Coté’s record of training and experience in 

post construction stormwater management methods and techniques is included in Appendix G. 

 
EXISTING CONDITIONS 

 

It should be noted that there are no modifications to the existing conditions watershed assessment; 

the design methodology and supporting calculations are unchanged compared to the existing 

conditions assessment prepared as part of the Phase 1A-1 final land development PCSM report, 

dated last revised May 11, 2021. 

 

Existing Site Description 

The 92 +/- acre tract is located in Smithfield Township, Monroe County, Pennsylvania. The site is 

located to the north of the intersection of Route 209 and Route 447.  The site is bounded by Route 

447 to the west, Route 209 to the southeast, commercial properties to the south, commercial 

development to the northwest and residential properties to the east. The topography of the site 

generally slopes from north (EL 625) to the southwest (EL 470) and southeast (EL 437).  The 

existing site consists of woods and meadow areas along with several small buildings and Mosier 

Farm Drive which connects from Route 447 to the commercial development to the northwest.  

 

Receiving Watershed  

The subject site discharges to both Brodhead Creek and Marshalls Creek.  Per Chapter 93 of the 

Pennsylvania Code, Brodhead Creek has a designated use as Trout Stocking Fishes (TSF), Migratory 

Fishes (MF) and Marshalls Creek has a designated use as High Quality-Cold Water Fishes (HQ-

CWF), Migratory Fishes (MF).   

 

The project site is within the Brodhead Creek ACT 167 watershed.  The proposed site falls within 

watershed management district “C” of the Brodhead Creek Watershed, which is a provisional 

direct discharge district (no detention).  Development in those subareas designated as “no 

detention required” areas must convey the resulting stormwater runoff in a safe manner, which 

does not cause erosion or sedimentation. 
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Volume reduction requirements for the project are based on the difference between the 2-year, 24-

hour pre-development runoff volume and the 2-year, 24-hour post-development runoff volume.  

Proposed BMPs have been designed to reduce the runoff volume for the project, to a value that is 

at or below the pre-development condition.  Volume calculations and BMP credit calculations can be 

found in Appendix G   

 

The project is subject to the Smithfield Township water quality requirement for reducing the Post-

Construction (Proposed conditions) 2-year storm runoff rates to be less than or equal to the Pre-

Construction (Existing conditions) 1-year storm runoff rates. 

 

Soil Types 

Site soils classification and boundary information referenced on the land development plans and on 

the Soils Map (Figure 2) are referenced from the United States Department of Agriculture (USDA) 

Natural Resource Conservation Service (NRCS) Soil Resource Report for Monroe County, 

Pennsylvania.  The Soils Descriptions and Limitations table is provided on the Soils Map.  Soils 

within the watershed are classified as soils with the hydrologic soil group designation of “C & D”.   

 

Existing Watersheds Description  

The existing watersheds are comprised of several on-site and off-site watersheds which discharge 

to seven Points of Analysis.  Point of Analysis A (POA-A) is the existing concrete box culvert which 

crosses under Route 209.  For the purposes of this analysis, we have evaluated the on-site 

upstream points of analysis which discharge to existing conveyance systems which ultimately 

discharge to this existing box culvert. These areas are identified as POA-A-1, POA-A-2 and POA-A-3. 

 Hydrographs are included for Existing Watershed POA-A-4, which consists of existing sheet flow; it 

should be noted that this watershed area does not change in the post-construction conditions.  

Point of Analysis D (POA-D) is located below an existing 54” RCP pipe that crosses under Route 

209.  For the purposes of this analysis we have evaluated the point of analysis at the upstream end 

of the existing drainage swale (POA-D-1) which collects on-site drainage areas and the downstream 

point of analysis (POA-D) which collects the on-site and off-site drainage areas associated with the 

project improvements.  The points of analysis (POA-B, POA-C and POA-E) are described below.  

Also provided below is a description of the existing watersheds.  POA-D ultimately discharges to 

Marshalls Creek.   POA-A-1, POA-A-2, POA-A-3, POA-B, POA-C and POA-E all ultimately discharge 
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to the Brodhead Creek.  Existing watersheds and points of analysis are provided on the Existing 

Watershed Map (Figure 3).  Refer to Appendix A for Existing Watershed Calculations. 

 

Based upon our meeting with Monroe County Conservation District and PADEP on April 10, 

2017, the stormwater analysis has been revised to evaluate three overall points of analysis 

which includes POA-ABC (which is the combined watersheds for POA-A-1, POA-A-2, POA-A-

3, POA-B and POA-C); POA-D and POA-E.    

 

Points of Analysis 

For purposes of this analysis, there are seven general points of analysis (POA) where all discharges 

from the on-site watersheds flow toward (refer to Figure 3).  As noted above we have evaluated 

three overall points of analysis for the project which includes POA-ABC, POA-D and POA-E: 

 

POA-A-1 is located at the south west portion of the site. Existing flows are conveyed to an existing 

24” RCP storm pipe (non-surface water discharge) near the property boundary.  This point of 

analysis is conveyed to the existing concrete box culvert at POA-A which discharges to an unnamed 

tributary to the Brodhead Creek (surface water), ultimately discharging to the Brodhead Creek. 

 

POA-A-2 is located at the southern portion of the site. Existing flows are conveyed to an existing 

12” RCP storm pipe (non-surface water discharge) near the property boundary. This point of 

analysis is conveyed to the existing concrete box culvert at POA-A which discharges to an unnamed 

tributary to the Brodhead Creek (surface water), ultimately discharging to the Brodhead Creek. 

 

POA-A-3 is located at the southern portion of the site. Existing flows are conveyed to the existing 

drainage ponds and are discharged via an existing 36” CMP storm pipe (non-surface water 

discharge).  This point of analysis is conveyed to the existing concrete box culvert at POA-A which 

discharges to an unnamed tributary to the Brodhead Creek (surface water), ultimately discharging to 

the Brodhead Creek. 

 

POA-B is located at the southern portion of the site along Route 209. Existing flows are conveyed to 

the existing 15” RCP storm pipes which discharge to a swale along the south side of Route 209 

(non-surface water discharge).  This point of analysis ultimately discharges to an unnamed tributary 

to the Brodhead Creek (surface water), ultimately discharging to the Brodhead Creek. 
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POA-C is located at the southern portion of the site along Route 209. Existing flows are conveyed to 

the existing 18” CMP storm pipe which discharges to a swale along the south side of Route 209 

(non-surface water discharge).  This point of analysis ultimately discharges to the Brodhead Creek. 

 

POA-ABC is located to the southwest of the project site, south and east of Route 209 within an 

unnamed tributary to Brodhead Creek.  This point of analysis represents the confluence of existing 

flows from POA-A-1, POA-A-2, POA-A-3, POA-B, and POA-C within the unnamed tributary before 

ultimately discharging to Brodhead Creek. 

 

POA-D-1 is located at the southeast portion of the site along Route 209. Existing flows are 

conveyed to the existing 18” CMP storm pipe which discharges to an existing drainage swale along 

the north side of Route 209 (non-surface water discharge).  This point of analysis discharges under 

Route 209, ultimately discharging to Marshalls Creek. 

 

POA-D is located the southeast of the site along Route 209. Existing flows are conveyed via 

existing drainage swales along both sides of Route 209 and via existing 54” RCP pipe crossing 

under Route 209 (non-surface water discharge).  This point of analysis discharges under Route 209, 

ultimately discharging to Marshalls Creek. 

 

POA-E is located at the southern portion of the Smithfield Gateway East (Chelsea Site) property.  

Existing flows are conveyed to an existing outfall via 42” HDPE storm pipe (surface water 

discharge).  This point of analysis ultimately discharges to the Brodhead Creek.   

 

Existing Watersheds 

EX-A-1-A-Onsite is approximately 7.59± acres and consists of pervious areas (woods, grass) and 

portions of Mosier Farm Drive and Pasture Lane.  This watershed discharges to POA-A-1. 

 

EX-A-1-A-Offsite-Disturbed is approximately 1.49± acres and consists of off-site pervious areas 

portions of Route 447 that are proposed to be disturbed in the post-construction condition.  This 

watershed discharges to existing swales and conveyance pipes which discharge through Existing 

Watershed EX-A-1-A-Onsite to POA-A-1. 
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EX-A-1-A-Offsite-Undisturbed is approximately 36.07± acres and consists of off-site pervious areas 

(woods, grass), buildings, parking lots and portions of Route 447.  This watershed discharges to 

existing swales and conveyance pipes which discharge through Existing Watershed EX-A-1-A-

Onsite to POA-A-1. 

  

EX-A-1-B-Offsite is associated with the Mosier Development, LLC, Senior Living Development.  

Runoff from this watershed discharges to Existing Basin #3.  The peak runoff information for this 

watershed is taken from the pond outflow for Existing Basin #3 from the Stormwater Management 

Report, prepared by Reilly Associates; last revised October 6, 2005.  Referenced Pond information 

from the Mosier Development LLC, Senior Living Development Stormwater Management Report is 

provided in Appendix A.  This existing runoff discharges to POA-A-1. 

 

EX-A-1-C-Onsite and EX-A-1-C-Offsite are associated with the Mosier Development, LLC, Senior 

Living Development.  Runoff from this watershed discharges to Existing Basin #2.  The peak runoff 

information for this watershed is taken from the pond outflow for Existing Basin #2 from the 

Stormwater Management Report, prepared by Reilly Associates; last revised October 6, 2005.  

Referenced Pond information from the Mosier Development LLC, Senior Living Development 

Stormwater Management Report is provided in Appendix A.  This existing runoff discharges to 

POA-A-1. 

 

EX-A-1-D-Offsite is approximately 15.82± acres and consists of pervious areas (woods, grass), 

buildings and roads. This watershed discharges through the adjacent Mosier Development, LLC, 

Senior Living Development project via storm conveyance pipes, discharging through Existing 

Watershed EX-A-1-A-Onsite to POA-A-1. 

 

EX-A-2-A-Onsite is approximately 11.97± acres and consists of pervious areas (woods, grass), and 

portions of Mosier Farm Drive and Pasture Lane.  This watershed discharges to POA-A-2. 

 

EX-A-2-A-Offsite is approximately 17.99± acres and consists of off-site residential areas (woods, 

grass, buildings, roads) and undeveloped areas of the Mosier Development, LLC, Senior Living 

Development (woods, grass).  This watershed is conveyed via swales and discharges through EX-A-

2-A-Onsite watershed to POA-A-2. 
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EX-A-2-B-Onsite and EX-A-2-B-Offsite are associated with the Mosier Development, LLC, Senior 

Living Development.  Runoff from this watershed discharges to Existing Basin #4.  The peak runoff 

information for this watershed is taken from the pond outflow for Existing Basin #4 from the 

Stormwater Management Report, prepared by Reilly Associates; last revised October 6, 2005.  

Referenced Pond information from the Mosier Development LLC, Senior Living Development 

Stormwater Management Report is provided in Appendix A.  This existing runoff discharges to 

POA-A-2. 

 

EX-A-3-A-Onsite is approximately 31.22± acres and consists of pervious areas (woods, grass), 

buildings and roads.  Runoff from this existing watershed discharges to POA-A-3.   

 

EX-A-3-A-Offsite is approximately 27.10± acres and consists of offsite residential areas (woods, 

grass, buildings and roads).  Runoff from this existing watershed discharges to POA-A-3. 

 

EX-A-4-Onsite is approximately 2.99± acres and consists of pervious areas (woods, grass) and 

existing impervious areas (existing pump station).  Runoff from this existing watershed discharges 

off-site via sheet flow, ultimately discharging to POA-A.  Hydrographs are provided for EX-A-4-

Onsite but no additional analysis is provided since there is no change in pre-construction to post-

construction conditions. 

 

EX-B-1-Onsite is approximately 1.51± acres and consists of pervious areas (grass), buildings, parking 

areas and portion of Route 209.  Runoff from this existing watershed discharges to POA-B. 

 

EX-B-1-Offsite is approximately 4.08± acres and consists of pervious areas (woods, grass), 

buildings, parking areas and portion of Route 209.  Runoff from this existing watershed discharges 

to POA-B. 

 

EX-B-2-Onsite is approximately 22.91± acres and consists of pervious areas (woods, grass), 

buildings, parking areas and roads.  This watershed discharges to a sumped area which overflows 

to existing inlets along Route 209.  Runoff from this existing watershed discharges to POA-B. 

 

EX-B-2 Offsite is approximately 1.25± acres and consists of pervious areas (woods, grass), 

buildings, parking areas and portion of Route 209.  Runoff from this existing watershed discharges 
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to POA-B. 

 

EX-C-1-Onsite is approximately 1.09 ± acres and consists of pervious areas (woods, grass), building, 

and portions of Route 209.  Runoff from this existing watershed discharges to POA-C. 

 

EX-C-1-Offsite is approximately 1.32 ± acres and consists of pervious areas (grass), pavement areas 

(parking and access driveway) and portion of Route 209.  Runoff from this existing watershed 

discharges to POA-C. 

 

EX-D-1-Onsite is approximately 4.91 ± acres and consists of pervious areas (woods, grass) and 

portion of Music Center Drive.  Runoff from this existing watershed discharges to POA-D-1, 

ultimately discharging to POA-D. 

 

EX-D-2-Onsite is approximately 4.04 ± acres and consists of pervious areas (woods, grass), 

buildings, parking areas and portion of Route 209.  Runoff from this existing watershed discharges 

to POA-D-1, ultimately discharging to POA-D. 

  

EX-D-2-Offsite-Disturbed is approximately 0.76 ± acres and consists of pervious areas (woods, 

grass), parking areas, and portions of Music Center Drive that are proposed to be disturbed in the 

post-construction condition.  Runoff from this existing watershed discharges to POA-D-1, ultimately 

discharging to POA-D. 

 

EX-D-2-Offsite-Undisturbed is approximately 0.87 ± acres and consists of pervious areas (woods, 

grass), parking areas, and portions of Music Center Drive that are proposed to be undisturbed in the 

post-construction condition.  Runoff from this existing watershed discharges to POA-D-1, ultimately 

discharging to POA-D. 

 

EX-D-3-Offsite is approximately 2.58 ± acres and consists of grass and portions of Route 209 that 

proposed to be disturbed in the post-construction condition.  Runoff from this existing watershed 

discharges to POA-D. 

 

EX-E-1-Disturbed is approximately 2.49 ± acres and consists of portions of the Chelsea site that are 

proposed to be disturbed in the post-construction condition.  Runoff from this existing watershed 
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discharges to POA-E.  

 

EX-E-1-Undisturbed is approximately 9.58 ± acres and consists of the car wash, Dairy Queen, Odd 

Lot and pervious areas (woods, grass) of the Chelsea Site.  Runoff from this existing watershed 

discharges to POA-E.  

 

EX-E-2-Disturbed is approximately 2.31 ± acres and consists of pervious areas (woods, grass) of the 

Chelsea Site that are proposed to be disturbed as part of the proposed 72” discharge pipe 

installation.  Runoff from this existing watershed discharges to POA-E.  

 

EX-E-2-Undisturbed is approximately 19.68 ± acres and consists of pervious areas (woods, grass) of 

the Chelsea Site.  Runoff from this existing watershed discharges to POA-E.  

 

Existing Discharges  

 

The TR-55 method was used to determine existing runoff hydrographs for the 1, 2, 10, 25, 50, and 

100-year, 24 hour storms for the existing watersheds. The peak discharges are summarized below 

and calculations are provided in Appendix A.   

 

EXISTING CONDITIONS - POINT OF ANALYSIS POA-A-1 

STORM 

EVENT 

(YR) 

COMBINED EXISTING 

HYDROGRAPHS (CFS) 

EX-A-1-B OFFSITE 

(OUTFLOW FROM 

EXISTING BASIN 

3) (CFS) 

EX-A-1-C 

ONSITE/OFFSITE 

(OUTFLOW FROM 

EXISTING BASIN 2) 

(CFS) 

COMBINED EXISTING 

DISCHARGE TO POA-

A-1 (CFS) 

1 69.41 0.00 0.11 69.52 

2 94.05 5.79 1.78 101.62 

10 166.20 8.00 2.57 176.77 

25 220.20 24.54 3.06 247.80 

50 269.61 33.60 3.32 306.53 

100 328.32 41.15 3.54 373.01 

NOTES:         

1.  Existing Basin 2 and Existing Basin 3 outflow is taken from the Mosier Development, LLC, Senior Living 

Development Stormwater Management Report, prepared by Reilly Associates, last revised October 6, 2005. 
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EXISTING CONDITIONS - POINT OF ANALYSIS POA-A-2   

STORM 

EVENT 

(YR) 

COMBINED 

EXISTING 

HYDROGRAPHS 

(CFS) 

EX-A-2-B 

ONSITE/OFFSITE 

(OUTFLOW 

FROM EXISTING 

BASIN 4) (CFS) 

COMBINED 

EXISTING 

DISCHARGE TO 

POA-A-2 (CFS) 

  

1 36.80 0.34 37.14  

2 51.92 8.06 59.98   

10 97.01 11.25 108.26   

25 131.80 12.25 144.05   

50 164.07 12.76 176.83   

100 202.68 13.22 215.90   

NOTES:         

1.  Existing Basin 4 outflow is taken from the Mosier Development, LLC, Senior Living 

Development Stormwater Management Report, prepared by Reilly Associates, last revised 

October 6, 2005. 

 

EXISTING CONDITIONS - POINT OF ANALYSIS POA-ABC 

STORM 

EVENT 

(YR) 

COMBINED 

EXISTING 

HYDROGRAPHS 

(POA-A-1, POA-A-2, 

POA-A-3, EX-A-4-

ONSITE, POA-B, 

POA-C) (CFS) 

EX-A-1-B 

OFFSITE 

(OUTFLOW 

FROM 

EXISTING 

BASIN 3) (CFS) 

EX-A-1-C 

ONSITE/OFFSITE 

(OUTFLOW FROM 

EXISTING BASIN 

2) (CFS) 

EX-A-2-B 

ONSITE/OFFSITE 

(OUTFLOW FROM 

EXISTING BASIN 

4) (CFS) 

COMBINED 

EXISTING 

DISCHARGE TO 

POA-ABC (CFS) 

1 180.68 0.00 0.11 0.34 181.13 

2 249.70 5.79 1.78 8.06 265.33 

10 458.45 8.00 2.57 11.25 480.27 

25 624.65 24.54 3.06 12.25 664.50 

50 779.81 33.60 3.32 12.76 829.49 

100 959.70 41.15 3.54 13.22 1,017.61 

Notes:           

1.  Existing Basin 2, Existing Basin 3, and Existing Basin 4 outflow is taken from the Mosier Development, LLC, Senior 

Living Development Stormwater Management Report, prepared by Reilly Associates, last revised October 6, 2005. 
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Below is a summary of the existing discharges to each Point of Analysis. 

 

SUMMARY OF EXISTING PEAK DISCHARGE RATES FOR POINTS OF ANALYSIS 

Storm 

Event  POA-A-1 POA-A-2 POA-A-3 POA-B POA-C POA-ABC POA-D POA-D-1 POA-E 

(YR) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS) 

1 69.52 37.14 61.04 15.58 4.39 181.13 22.41 16.46 49.07 

2 101.62 59.98 85.43 19.80 5.78 265.33 30.32 22.53 66.74 

10 176.77 108.26 157.78 31.66 9.74 480.27 53.26 40.29 118.39 

25 247.80 144.05 212.77 47.94 12.66 664.50 70.44 53.67 157.29 

50 306.53 176.83 263.41 65.75 15.31 829.49 86.15 65.95 193.00 

100 373.01 215.90 323.84 87.95 18.47 1,017.61 104.84 80.57 235.56 

 

Note:  

POA-B discharge rates totals include a routing calculation for existing watershed EX-B-2-Onsite of 

the existing sumped area.  The pond routing calculation is provided in Appendix A. 

 

Below is a summary of the existing discharges to each overall Point of Analysis. 

 

 

SUMMARY OF EXISTING PEAK DISCHARGE 

RATES FOR OVERALL POINTS OF ANALYSIS 

Storm Event  POA-ABC POA-D POA-E 

(YR) (CFS) (CFS) (CFS) 

1 181.13 22.41 49.07 

2 265.33 30.32 66.74 

10 480.27 53.26 118.39 

25 664.50 70.44 157.29 

50 829.49 86.15 193.00 

100 1,017.61 104.84 235.56 

 

 

PROPOSED CONDITIONS  

 

Proposed Development 

Phase 1A-2 of the Smithfield Gateway project includes approximately 6,049± SF Wawa 

convenience store with a gas station, a 2,890± SF restaurant, stormwater systems, utility 

infrastructure, and associated parking facilities.  Included in the development plans on the Phase 
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1A-2 pad area are two above-ground infiltration basins, one subsurface infiltration system, water 

quality structures, and an underground stormwater conveyance system to provide for drainage of 

the site. The development of the project includes stormwater conveyance pipes which convey 

runoff from the Phase 1A-2 pad area to the southeast to a previously permitted conveyance 

network in Route 209, which ultimately conveys runoff to the Marshalls Creek watershed. 

 

Stormwater Conveyance Design 

This report contains calculations supporting the design of the subsurface conveyance network 

proposed as part of Phase 1A-2 of the development.  The Phase 1A-2 conveyance network ties into 

a portion of the stormwater conveyance network proposed and constructed as part of the Phase 

1A-1 Route 209 HOP improvements.  In order to demonstrate continued capacity, this downstream 

portion of the conveyance network has been included in the conveyance calculations; refer to the 

Phase 1A-1 land development plans and PCSM report for inlet locations, pipe sizes, and inverts for 

this portion of the conveyance network which has already been constructed.  Refer to Appendix B 

for supporting conveyance calculations. 

 

Furthermore, this report contains supporting conveyance calculations for the portion of the Phase 

1A-1 conveyance network affected by the proposed grading design and site layout of the Phase 1A-

2 development.  Drainage subareas for the inlets that interface with the Phase 1A-2 development 

area were revised based upon the final proposed grades.  Revisions to these inlet subareas are 

included in order to demonstrate continued capacity for the pipes constructed as part of the Phase 

1A-1 land development.  Refer to the Phase 1A-1 land development plans and PCSM report for inlet 

locations, pipe sizes, and inverts for this portion of the conveyance network which has already been 

constructed Refer to Appendix B for supporting conveyance calculations. 

 

The proposed stormwater conveyance system is designed for the 50-year storm event per the 

Smithfield Township ordinance, utilizing the Rational Method.  Stormwater conveyance calculations 

are provided in Appendix B.  Refer to Figure 5 for the Partial Inlet Subarea Maps. 

 

A value for area, time of concentration, and runoff coefficient was calculated for each contributing 

sub-area.  Values of time of concentration were chosen based on land cover and slope of the flow 

path from the hydraulically most distance point in the sub-area to the appropriate inlet.   An average 

runoff coefficient was chosen based on the type of land cover in accordance with the Smithfield 
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Township Stormwater Management Ordinance.  Rainfall intensities were taken from the intensity-

duration-frequency curves for Pennsylvania Department of Transportation (PennDOT); the IDF curve 

is provided in Appendix B. 

 

The proposed stormwater conveyance system for the Smithfield Gateway project has been sized 

for the full build-out scenario, including conceptual stormwater runoff from future Phase 1, Phase 2, 

and Phase 3 development areas of the project.  Impervious coverage for the future development 

areas have been assumed based upon the anticipated development for each lot, and in accordance 

with the Township requirements for maximum allowable impervious coverage for each lot within an 

overall mixed-use development.  A separate stormwater conveyance calculation is included for the 

full build-out scenario; refer to Appendix B.     

 

Proposed Watershed Description 

The proposed watershed analysis is a carry-over from the Phase 1A-1 PCSM report, with the 

exception of the proposed watersheds in the vicinity of the Phase 1A-2 development area.  The 

Phase 1A-1 PCSM report included a proposed watershed analysis considering the Phase 1A-2 

development area in an interim state; that watershed analysis is now modified as part of this Phase 

1A-2 PCSM report, considering the Phase 1A-2 development area in its final post-construction state. 

 

The proposed watersheds are comprised of several on-site and off-site watersheds which discharge 

to seven Points of Analysis.  Refer to the section above for the description of the Points of Analysis. 

Below is a description of the proposed watersheds.  Proposed peak discharge calculations are 

provided in Appendix C.  Refer to Figure 4 for the Proposed Watershed Map.  Below is a summary 

of the proposed watersheds.  As noted above we have evaluated three overall points of 

analysis for the project which includes POA-ABC, POA-D and POA-E. 

 

Proposed Watersheds 

PR-A-1-A-Onsite is approximately 5.63± acres and consists of pervious areas (woods, grass) and 

portions of Mosier Farm Drive and Pasture Lane.  This watershed discharges to POA-A-1. 

 

PR-A-1-A-Offsite-Disturbed is approximately 1.49± acres and consists of off-site pervious areas 

portions of Route 447 that are proposed to be disturbed in the post-construction condition.  This 

watershed discharges to existing swales and conveyance pipes which discharge through Proposed 
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Watershed PR-A-1-A-Onsite to POA-A-1. 

 

PR-A-1-A-Offsite-Undisturbed is approximately 36.07± acres and consists of off-site pervious areas 

(woods, grass), buildings, parking lots and portions of Route 447.  This watershed discharges to 

existing swales and conveyance pipes which discharge through Proposed Watershed PR-A-1-A-

Onsite to POA-A-1. 

  

PR-A-1-B-Offsite is associated with the Mosier Development, LLC, Senior Living Development.  

Runoff from this watershed discharges to Existing Basin #3.  The peak runoff information for this 

watershed is taken from the pond outflow for Existing Basin #3 from the Stormwater Management 

Report, prepared by Reilly Associates; last revised October 6, 2005.  Referenced Pond information 

from the Mosier Development LLC, Senior Living Development Stormwater Management Report is 

provided in Appendix A.  This existing runoff discharges to POA-A-1. 

 

PR-A-1-C-Onsite and PR-A-1-C-Offsite are associated with the Mosier Development, LLC, Senior 

Living Development.  Runoff from this watershed discharges to Existing Basin #2.  The peak runoff 

information for this watershed is taken from the pond outflow for Existing Basin #2 from the 

Stormwater Management Report, prepared by Reilly Associates; last revised October 6, 2005.  

Referenced Pond information from the Mosier Development LLC, Senior Living Development 

Stormwater Management Report is provided in Appendix A.  This existing runoff discharges to 

POA-A-1. 

 

PR-A-1-D-Offsite is approximately 15.82± acres and consists of pervious areas (woods, grass), 

buildings and roads. This watershed discharges through the adjacent Mosier Development, LLC, 

Senior Living Development project via storm conveyance pipes, discharging through Proposed 

Watershed PR-A-1-A-Onsite to POA-A-1. 

 

PR-A-1-E-Onsite is approximately 1.60± acres and consists of pervious areas (grass), and portions of 

Mosier Farm Drive.  This watershed discharges to Interim Phase I Temporary Infiltration Basin 1-1 

which reduces runoff to POA-A-1.   

 

PR-A-2-A-Onsite is approximately 11.25± acres and consists of pervious areas (woods, grass), and 

portions of Mosier Farm Drive and Pasture Lane.  This watershed discharges to POA-A-2. 
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PR-A-2-A-Offsite is approximately 17.99± acres and consists of off-site residential areas (woods, 

grass, buildings, roads) and undeveloped areas of the Mosier Development, LLC, Senior Living 

Development (woods, grass).  This watershed is conveyed via swales and discharges through PR-A-

2-A-Onsite watershed to POA-A-2. 

   

PR-A-2-B-Onsite and PR-A-2-B-Offsite are associated with the Mosier Development, LLC, Senior 

Living Development.  Runoff from this watershed discharges to Existing Basin #4.  The peak runoff 

information for this watershed is taken from the pond outflow for Existing Basin #4 from the 

Stormwater Management Report, prepared by Reilly Associates; last revised October 6, 2005.  

Referenced Pond information from the Mosier Development LLC, Senior Living Development 

Stormwater Management Report is provided in Appendix A.  This runoff discharges to POA-A-2. 

 

PR-A-3-A-Onsite is approximately 14.24± acres and consists of pervious areas (woods, grass).  

Runoff from this watershed discharges to POA-A-3.   

 

PR-A-3-A-Offsite is approximately 25.89± acres and consists of offsite residential areas (woods, 

grass, buildings and roads).  Runoff from this watershed discharges to POA-A-3. 

 

PR-A-4-Onsite is approximately 2.99± acres and consists of pervious areas (woods, grass) and 

existing impervious areas (existing pump station).  Runoff from this proposed watershed discharges 

off-site via sheet flow, ultimately discharging to POA-A.  Hydrographs are provided for PR-A-4-

Onsite but no additional analysis is provided since there is no change in pre-construction to post-

construction conditions. 

 

PR-B-1-Onsite is approximately 1.51± acres includes pervious areas (grass), existing buildings, 

parking areas, and portions of Route 209.  Runoff from this watershed discharges to POA-B. 

 

PR-B-1-Offsite is approximately 4.08± acres includes pervious areas (woods, grass), existing 

buildings, parking areas, and portions of Route 209.  Runoff from this watershed discharges to POA-

B. 

 

PR-B-2-Onsite is approximately 5.04± acres and consists of pervious areas (grass), buildings, 
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parking areas and roads.  This watershed discharges to an existing sumped area which overflows to 

existing inlets along Route 209.  Runoff from this existing watershed discharges to POA-B. 

 

PR-C is approximately 0.95 ± acres and consists of pervious areas (grass), pavement areas (parking 

and access driveway) and portion of Route 209.  Runoff from this watershed discharges to POA-C. 

   

PR-D-1 is approximately 2.13 ± acres and consists of proposed parking areas, landscape areas, and 

rooftop associated with the Wawa building and gas station.  Runoff from this watershed is 

conveyed to above-ground Infiltration Basin 4-1 (INF4-1), and discharges to POA-D-1, ultimately 

discharging to POA-D. 

 

PR-D-2-Disturbed is approximately 0.44 ± acres and consists of landscaped areas, parking areas and 

portions of Smithfield Lane.  Runoff from this watershed is conveyed to above ground Infiltration 

Basin 4-2 (INF4-2) and discharges to POA-D-1, ultimately discharging to POA-D. 

 

PR-D-2-Undisturbed is approximately 0.07± acres and consists of undisturbed pervious areas.  

Runoff from this watershed is conveyed to above ground Infiltration Basin 4-2 (INF4-2) and 

discharges to POA-D-1, ultimately discharging to POA-D. 

 

PR-D-3 is approximately 0.42± acres and consists of proposed parking areas, landscaped areas, and 

rooftop associated with the restaurant building.  Runoff from this watershed is conveyed to 

Underground Infiltration Basin 4-1 (UGD-INF4-1) and discharges to POA-D-1, ultimately discharging 

to POA-D.  

 

PR-D-4-Onsite-Disturbed is approximately 1.50± acres and consists of landscaped areas, a small 

portion of Smithfield Lane, and portions of Route 209.  Runoff from this watershed is undetained 

and discharges to POA-D-1, ultimately discharging to POA-D. 

 

PR-D-4-Onsite-Undisturbed is approximately 3.62± acres and consists of existing pervious areas 

that will remain undisturbed in the post-construction condition.  Runoff from this watershed 

discharges to POA-D-1, ultimately discharging to POA-D. 

 

PR-D-4-Offsite-Disturbed is approximately 0.47± acres and consists of offsite landscaped areas, 
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existing pervious areas, parking areas and portions of Music Center Drive and Route 209.  Runoff 

from this watershed discharges to POA-D-1, ultimately discharging to POA-D. 

 

PR-D-4-Offsite-Undisturbed is approximately 0.87± acres and consists of offsite landscaped areas, 

existing pervious areas, parking areas and portions of Music Center Drive.  Runoff from this 

watershed discharges to POA-D-1, ultimately discharging to POA-D. 

 

PR-D-5-Offsite is approximately 2.63± acres and consists of pervious areas (grass) and impervious 

areas of Route 209.  Runoff from this watershed discharges to POA-D 

 

PR-E-1 is approximately 0.20± acres and consists of landscaped areas and parking area.  Runoff 

from this watershed is conveyed to Rain Garden 5-1 (RG5-1) and ultimately discharges to POA-E. 

 

PR-E-2 is approximately 0.16± acres and consists of landscaped areas and portions of Road A.  

Runoff from this watershed is conveyed to Rain Garden 5-2 (RG5-2) and ultimately discharges to 

POA-E. 

 

PR-E-3-Disturbed is approximately 0.50± acres and consists of landscaped areas and portions of 

Road A.  Runoff from this watershed is conveyed to Rain Garden 5-3 (RG5-3) and ultimately 

discharges to POA-E. 

 

PR-E-3-Undisturbed is approximately 0.02± acres and consists of existing pervious areas that will 

remain undisturbed in the post-construction condition.  Runoff from this watershed is conveyed to 

Rain Garden 5-3 (RG5-3) and ultimately discharges to POA-E. 

 

PR-E-4-Disturbed is approximately 1.06± acres and consists of landscaped areas and portions of 

Road A and Road C.  Runoff from this watershed is conveyed to Underground Infiltration Basin 5-1 

(UGD-INF5-1) and ultimately discharges to POA-E. 

 

PR-E-4-Undisturbed is approximately 1.17± acres and consists of existing pervious areas that will 

remain undisturbed in the post-construction condition.  Runoff from this watershed is conveyed to 

Underground Infiltration Basin 5-1 (UGD-INF5-1) and ultimately discharges to POA-E.  This 

watershed is likely to be diverted away from UGD-INF5-1 in future phases of the development, but 
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remain within the POA-E watershed; therefore, no credit is taken for the infiltration volume 

associated with this watershed since this is likely to be an interim condition. 

 

PR-E-5 is approximately 1.17± acres and consists of areas of the future Phase 1A-2 development 

that will be graded to an interim condition and temporarily stabilized with vegetation.  Runoff from 

this watershed is conveyed to Underground Infiltration Basin 5-2 (UGD-INF5-2) and ultimately 

discharges to POA-E. 

 

PR-E-6 is approximately 1.02± acres and consists of landscaped areas, parking areas, and roof 

areas.  Runoff from this watershed is conveyed to Underground Infiltration Basin 5-3 (UGD-INF5-3) 

and ultimately discharges to POA-E. 

 

PR-E-7 is approximately 2.64± acres and consists of landscaped areas, parking areas, and roof 

areas.  Runoff from this watershed is conveyed to Underground Infiltration Basin 5-4 (UGD-INF5-4) 

and ultimately discharges to POA-E. 

 

PR-E-8 is approximately 7.33± acres and consists of existing pervious areas that will be diverted to 

a temporary sediment basin in the interim condition.  Runoff from this watershed ultimately 

discharges to POA-E. 

 

PR-E-10-Onsite-Disturbed is approximately 7.60± acres and consists of landscaped areas, and 

impervious areas associated with Road A, Road B, Route 209, and parking areas.  Runoff from this 

watershed discharges to POA-E. 

 

PR-E-10-Onsite-Undisturbed is approximately 14.95± acres and consists of existing woods and 

pervious areas that will remain undisturbed in the proposed condition.  Runoff from this watershed 

discharges to POA-E. 

 

PR-E-10-Offsite-Disturbed is approximately 1.20± acres and consists of landscaped areas, portions 

of Route 209, and the main entrance driveway on the Chelsea site.  Runoff from this watershed 

discharges to POA-E. 

 

PR-E-10-Offsite-Undisturbed is approximately 2.44± acres and consists of existing pervious areas, 
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woods, landscaping, and impervious areas that will remain undisturbed in the proposed condition.  

Runoff from this watershed discharges to POA-E 

 

PR-E-11-Disturbed is approximately 1.93± acres and consists of proposed driveways on the Chelsea 

site, and area that will be disturbed as part of the 72” outfall pipe installation.  Runoff from this 

watershed discharges to POA-E. 

 

PR-E-11-Undisturbed is approximately 9.58± acres and consists of impervious areas associated with 

the car wash, Dairy Queen, Odd Lot and pervious areas (woods, grass) of the Chelsea site that will 

remain undisturbed in the proposed condition.  Runoff from this watershed discharges to POA-E.  

 

PR-E-12-Disturbed is approximately 2.31± acres and consists of pervious areas of the Chelsea Site 

that will be disturbed as part of the 72” outfall pipe installation.  Runoff from this watershed 

discharges to POA-E. 

 

PR-E-12-Undisturbed is approximately 19.68± acres and consists of pervious areas (woods, grass) 

of the Chelsea Site that will remain undisturbed in the proposed condition.  Runoff from this 

watershed discharges to POA-E. 

 

Proposed Discharges 

The TR-55 method was used to determine existing runoff hydrographs for the 2, 10, 25, 50, and 

100-year, 24 hour storms for the watersheds.  The peak discharges are summarized below and 

calculations are given in Appendix C. 

 

PROPOSED CONDITIONS - POINT OF ANALYSIS POA-A-1 

STORM 

EVENT 

(YR) 

COMBINED PROPOSED 

HYDROGRAPHS (CFS) 

PR-A-1-B OFFSITE 

(OUTFLOW FROM 

EXISTING BASIN 

3) (CFS) 

PR-A-1-C 

ONSITE/OFFSITE 

(OUTFLOW FROM 

EXISTING BASIN 2) 

(CFS) 

COMBINED 

PROPOSED 

DISCHARGE TO POA-

A-1 (CFS) 

2 91.06 5.79 1.78 98.63 

10 162.61 8.00 2.57 173.18 

25 217.59 24.54 3.06 245.19 

50 267.49 33.60 3.32 304.41 

100 326.00 41.15 3.54 370.69 

NOTES:         

1.  Existing Basin 2 and Existing Basin 3 outflow is taken from the Mosier Development, LLC, Senior Living 
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Development Stormwater Management Report, prepared by Reilly Associates, last revised October 6, 2005. 

 

PROPOSED CONDITIONS - POINT OF ANALYSIS POA-A-2   

STORM 

EVENT 

(YR) 

COMBINED PROPOSED 

HYDROGRAPHS (CFS) 

PR-A-2-B 

ONSITE/OFFSITE 

(OUTFLOW FROM 

EXISTING BASIN 

4) (CFS) 

COMBINED 

PROPOSED 

DISCHARGE TO POA-

A-2 (CFS) 
  

2 50.81 8.06 58.87   

10 94.86 11.25 106.11   

25 128.95 12.25 141.20   

50 160.50 12.76 173.26   

100 198.23 13.22 211.45   

NOTES:       

1.  Existing Basin 4 outflow is taken from the Mosier Development, LLC, Senior Living Development 

Stormwater Management Report, prepared by Reilly Associates, last revised October 6, 2005. 

 

PROPOSED CONDITIONS - POINT OF ANALYSIS POA-ABC 

STORM 

EVENT 

(YR) 

COMBINED 

PROPOSED 

HYDROGRAPHS 

(POA-A-1, POA-A-2, 

POA-A-3, PR-A-4-

ONSITE, POA-B, 

POA-C) (CFS) 

PR-A-1-B 

OFFSITE 

(OUTFLOW 

FROM 

EXISTING 

BASIN 3) (CFS) 

PR-A-1-C 

ONSITE/OFFSITE 

(OUTFLOW FROM 

EXISTING BASIN 

2) (CFS) 

PR-A-2-B 

ONSITE/OFFSITE 

(OUTFLOW FROM 

EXISTING BASIN 

4) (CFS) 

COMBINED 

PROPOSED 

DISCHARGE TO 

POA-ABC (CFS) 

2 212.82 5.79 1.78 8.06 228.45 

10 385.35 8.00 2.57 11.25 407.17 

25 517.76 24.54 3.06 12.25 557.61 

50 638.99 33.60 3.32 12.76 688.67 

100 782.28 41.15 3.54 13.22 840.19 

Notes:         

 1.  Existing Basin 2, Existing Basin 3, and Existing Basin 4 outflow is taken from the Mosier Development, LLC, Senior 

Living Development Stormwater Management Report, prepared by Reilly Associates, last revised October 6, 2005. 

 

SUMMARY OF PROPOSED PEAK DISCHARGE RATES FOR POINTS OF ANALYSIS 

Storm Event  POA-A-1 POA-A-2 POA-A-3 

POA-

B 

POA-

C POA-ABC 

POA-

D POA-D-1 POA-E 

(YR) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS) 

2 98.63 58.87 57.01 19.80 3.76 228.45 22.40 13.17 118.85 

10 173.18 106.11 103.88 31.48 5.83 407.17 39.68 25.87 218.85 

25 245.19 141.20 139.34 39.95 7.32 557.61 55.20 37.53 299.33 

50 304.41 173.26 171.92 47.62 8.67 688.67 69.87 48.72 377.48 

100 370.69 211.45 210.76 56.67 10.27 840.19 87.22 61.95 468.49 
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SUMMARY OF PROPOSED PEAK DISCHARGE 

RATES FOR OVERALL POINTS OF ANALYSIS 

Storm Event  POA-ABC POA-D POA-E 

(YR) (CFS) (CFS) (CFS) 

2 228.45 22.40 118.85 

10 407.17 39.68 218.85 

25 557.61 55.20 299.33 

50 688.67 69.87 377.48 

100 840.19 87.22 468.49 

 

 

Proposed Conditions 2-Year Storm versus Existing Condition 1-Year Storm 

In accordance with the Smithfield Township Ordinance the project is subject to the water quality 

requirement for reducing the Post-Construction (Proposed conditions) 2-year, 24-hour storm runoff 

rates to be less than or equal to the Pre-Construction (Existing conditions) 1-year, 24-hour storm 

runoff rates.   

The points of analysis in the future Phase 2 lots (POA-A-1, POA-A-2 and POA-A-3) have been 

evaluated for the 2-yr to 1-yr reduction on an individual basis, and as part of a total evaluation of 

POA-A as a whole. Since these lots are predominantly undeveloped within the Phase 1A-1 Land 

Development Plans, and the proposed Road A (Mosier Farm Drive) improvements are discharged 

towards POA-E, most of the land remains unchanged from the existing to the proposed condition.  

The tables below show that these three watersheds have reduced the runoff rates and volumes for 

the 2-year storm events in the proposed conditions, and when evaluated for the 2-year to 1-year 

reductions, all contributing flows from POA-A-1, POA-A-2, and POA-A-3 meet the reduction 

requirements when analyzing them as a part of overall POA-A.  These three points of analysis will 

also be subject to the 2-year to 1-year reduction requirement when the future lots are developed.   

 

POINT OF ANALYSIS POA-A-1 

EXISTING 2-YR STORM PROPOSED 2-YR STORM 

 PEAK DISCHARGE (CFS) PEAK DISCHARGE (CFS) 

94.05 91.06 

PEAK RUNOFF VOLUME (CF) PEAK RUNOFF VOLUME (CF) 

394,146 383,864 
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POINT OF ANALYSIS POA-A-2 

EXISTING 2-YR STORM PROPOSED 2-YR STORM 

 PEAK DISCHARGE (CFS) PEAK DISCHARGE (CFS) 

51.92 50.81 

PEAK RUNOFF VOLUME (CF) PEAK RUNOFF VOLUME (CF) 

154,356 150,796 

  POINT OF ANALYSIS POA-A-3 

EXISTING 2-YR STORM PROPOSED 2-YR STORM 

 PEAK DISCHARGE (CFS) PEAK DISCHARGE (CFS) 

85.43 57.01 

PEAK RUNOFF VOLUME (CF) PEAK RUNOFF VOLUME (CF) 

332,267 236,436 

 

Note: The Tables above for POA-A-1, POA-A-2 and POA-A-3 exclude the runoff 
volumes associated with the outflow hydrograph information for the existing 
basins (Reilly Associates Stormwater Report).  There is no net change in runoff 
volume associated with these off-site flows. 

 

 

POINT OF ANALYSIS POA-A-1 

EXISTING 1-YR STORM PROPOSED 2-YR STORM 

 PEAK DISCHARGE (CFS) PEAK DISCHARGE (CFS) 

10.94 11.99 

Notes:  

1. Only on-site and disturbed off-site watersheds included in analysis. 

2. Watersheds EX-A-1-A-ONSITE and EX-A-1-A-OFFSITE-DISTURBED used to 

determine the existing 1-year storm peak discharge. 

3. Watersheds PR-A-1-A-ONSITE, PR-A-1-A-OFFSITE-DISTURBED, AND PR-A-1-E-

ONSITE used to determine the proposed 2-year storm peak discharge. 

  

 

 

 

 POINT OF ANALYSIS POA-A-2 

EXISTING 1-YR STORM PROPOSED 2-YR STORM 

 PEAK DISCHARGE (CFS) PEAK DISCHARGE (CFS) 

12.93 17.42 

Notes:  

1. Only on-site and disturbed off-site watersheds included in analysis. 

2. Watershed EX-A-2-A-ONSITE used to determine the existing 1-year storm peak 

discharge. 

3. Watershed PR-A-2-A-ONSITE used to determine the proposed 2-year storm 

peak discharge. 
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  POINT OF ANALYSIS POA-A-3 

EXISTING 1-YR STORM PROPOSED 2-YR STORM 

 PEAK DISCHARGE (CFS) PEAK DISCHARGE (CFS) 

38.14 25.68 

Notes:  

1. Only on-site and disturbed off-site watersheds included in analysis. 

2. Watershed EX-A-3-ONSITE used to determine the existing 1-year storm peak 

discharge. 

3. Watershed PR-A-3-A-ONSITE used to determine the proposed 2-year storm 

peak discharge. 

  

  POINT OF ANALYSIS POA-A (POA-A-1 + POA-A-2 + POA-A-3) 

EXISTING 1-YR STORM PROPOSED 2-YR STORM 

 PEAK DISCHARGE (CFS) PEAK DISCHARGE (CFS) 

61.83 54.74 

 

Below are the summary tables for the comparison of the Proposed Conditions 2-year storm runoff 

rates versus the Existing Conditions 1-year storm runoff rates for the non-surface water discharge 

points of analysis POA-B, POA-C, POA-D, and POA-D-1.  The project is not required to reduce the 

flows in the areas where there is no disturbance.  This assessment has excluded the off-site 

undisturbed watershed areas contributing to the points of analysis.  The watershed contributing to 

Point of Analysis B (POA-B) remains mostly unchanged from the existing to the proposed condition 

as part of the Phase 1A-1 development plans, hence why the proposed 2-year peak discharge is 

greater than the existing 1 year peak discharge.  This watershed is subject to future development 

associated with Phase 1B in which the reduction criteria will be met. 

 

 

 

 

POINT OF ANALYSIS POA-B 

EXISTING 1-YR STORM PROPOSED 2-YR STORM 

 PEAK DISCHARGE (CFS) PEAK DISCHARGE (CFS) 

4.70 5.85 

Notes:  

1. Only on-site and disturbed off-site watersheds included in analysis. 

2. Watersheds EX-B-1-ONSITE and EX-B-2-ONSITE used to determine the existing 1-

year storm peak discharge. 

3. Watersheds PR-B-1-ONSITE and PR-B-2-ONSITE used to determine the proposed 

2-year storm peak discharge. 
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  POINT OF ANALYSIS POA-C 

EXISTING 1-YR STORM PROPOSED 2-YR STORM 

 PEAK DISCHARGE (CFS) PEAK DISCHARGE (CFS) 

4.39 3.76 

Notes:  

1. Only on-site and disturbed off-site watersheds included in analysis. 

2. Watersheds EX-C-ONSITE and EX-C-OFFSITE used to determine the existing 1-

year storm peak discharge. 

3. Watershed PR-C used to determine the proposed 2-year storm peak discharge. 

  

  POINT OF ANALYSIS POA-D 

EXISTING 1-YR STORM PROPOSED 2-YR STORM 

 PEAK DISCHARGE (CFS) PEAK DISCHARGE (CFS) 

20.64 19.94 

Notes:  

1. Only on-site and disturbed off-site watersheds included in analysis. 

2. Watersheds EX-D-1-ONSITE, EX-D-2-ONSITE, EX-D-2-OFFSITE-DISTURBED, and 

EX-D-3-OFFSITE used to determine the existing 1-year storm peak discharge. 

3. Watersheds PR-D-1, PR-D-2-DISTURBED, PR-D-3, PR-D-4-ONSITE-DISTURBED, 

PR-D-4-ONSITE-UNDISTURBED, PR-D-4-OFFSITE-DISTURBED, and PR-D-5-

OFFSITE used to determine the proposed 2-year storm peak discharge. 

 

POINT OF ANALYSIS POA-D-1 

EXISTING 1-YR STORM PROPOSED 2-YR STORM 

 PEAK DISCHARGE (CFS) PEAK DISCHARGE (CFS) 

14.69 11.42 

Notes:  

1. Only on-site and disturbed off-site watersheds included in analysis. 

2. Watersheds EX-D-1-ONSITE, EX-D-2-ONSITE, and EX-D-2-OFFSITE used to 

determine the existing 1-year storm peak discharge. 

3. Watersheds PR-D-1, PR-D-2-DISTURBED, PR-D-3, PR-D-4-ONSITE-DISTURBED, 

PR-D-4-ONSITE-UNDISTURBED, and PR-D-4-OFFSITE-DISTURBED used to 

determine the proposed 2-year storm peak discharge. 
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Since the project is within the watershed management district “C” of the Brodhead Creek ACT 167 

Watershed, which is a provisional direct discharge district (no detention), the proposed stormwater 

design includes redirecting runoff from the Smithfield Gateway site through the Chelsea site to 

discharge to the Brodhead Creek (POA-E).  POA-E is a surface water discharge point of analysis.  

Considering that this area didn’t previously discharge to the POA-E at the Brodhead Creek, the 

proposed 2-year storm peak discharge rate will be greater than the existing 1 year peak discharge 

rate at this particular location. 

 

 

POINT OF ANALYSIS POA-E 

EXISTING 1-YR STORM PROPOSED 2-YR STORM 

 PEAK DISCHARGE (CFS) PEAK DISCHARGE (CFS) 

6.59 35.03 

Notes:  

1. Only on-site and disturbed off-site watersheds included in analysis. 

2. Watersheds EX-E-1-DISTURBED and EX-E-2-DISTURBED used to determine the 

existing 1-year storm peak discharge.   

3. Watersheds PR-E-1, PR-E-2, PR-E-3, PR-E-4, PR-E-5, PR-E-6, PR-E-7, PR-E-8, PR-E-

10-ONSITE-DISTURBED, PR-E-10-OFFSITE-DISTURBED, PR-E-11-DISTURBED, and 

PR-E-12-DISTURBED used to determine the proposed 2-year storm peak discharge. 

 

A waiver request was granted by the Smithfield Township for Chapter 22, Section 223.A. for 

POA-E for reducing the proposed conditions runoff rates for the two (2) year, 24-hour storm 

to be less than or equal to the existing conditions one (1) year, 24-hour storm runoff rates. 

 

Proposed Stormwater Recharge Summary  

 

The proposed development is located in the Act 167 Brodhead Creek watershed management 

district “C” which is a provisional direct discharge district (no detention).  The PADEP requirements 

for recharge require that the net increase in runoff volume for the 2-year storm event (post 

construction runoff volume minus the existing conditions runoff volume) is recharged through the 

use of structural and non-structural BMP’s.  The required recharge volume for the 2-year storm 

event has been calculated through the use of the PADEP’s PSCM Spreadsheet, Version 1.9.  

 

The Phase 1A-2 portion of the project has proposed the construction of two above-ground 

infiltration basins and one subsurface infiltration system to meet the 2-year storm runoff volume 

recharge requirements; refer to calculations in Appendix G.  Refer to the Post Construction 

Stormwater Management Notes & Details (drawings CG501-1121 through CG501-1124) for 
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construction details and specifications with regard to the infiltration systems and rain gardens.  

Refer to Appendix D for routing calculations.  

 

According to the DEP Post-Construction Stormwater Management Spreadsheet Instructions, last 

revised April 28, 2022, separate discharge points to a single receiving surface water can be 

analyzed through the use of a single spreadsheet.  Therefore, the disturbed area located within the 

watersheds contributing to POA-ABC and POA-E, which are both points of analysis that contribute 

to Brodhead Creek, has been analyzed as a single watershed as it pertains to the infiltration volume 

and water quality treatment requirements for Brodhead Creek. POA-ABC will be analyzed as a 

separate subsidiary of the overall Brodhead Creek watershed in order to analyze the proposed 

impacts to the unnamed tributary to Brodhead Creek at this point of interest.  POA-D will be 

analyzed separately since it discharges to Marshalls Creek.   

 

As it pertains to the design associated with the Phase 1A-2 development, the PCSM spreadsheets 

that were previously used for the Phase 1A-1 PCSM report have been carried over and utilized in 

this report; however, the post-construction land cover and BMP design associated with Phase 1A-2 

has now been incorporated.  Modifications were made to both the Brodhead Creek and Marshalls 

Creek PCSM spreadsheets; the POA-ABC PCSM spreadsheet is a carry-over from Phase 1A-1 and 

remains unchanged due to no proposed modifications to the POA-ABC watersheds.  The watershed 

areas contributing to both Brodhead Creek and Marshalls Creek have also been modified based 

upon the final grading of the Phase 1A-2 development area. 

 

Refer to Figure 10, which has been used to determine the existing land cover within the proposed 

limit of disturbance for each watershed, and Figure 11, which has been used to determine the 

proposed land cover within the proposed limit of disturbance for each watershed.  The PCSM 

spreadsheet calculations are located in Appendix G. 

 

POINT OF ANALYSIS ABC (POA-ABC) 

PRE-CONSTRUCTION 

RUNOFF VOLUME 

POST-CONSTRUCTION 

RUNOFF VOLUME 

NET VOLUME 

TO MANAGE 

TOTAL 

CREDITS 

NET CHANGE IN 

VOLUME 

(CF) (CF)  (CF)  (CF)  (CF) 

116,834 34,534 -82,301 10,532 -92,833 
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BRODHEAD CREEK WATERSHED (POA-ABC + POA-E) 

PRE-CONSTRUCTION 

RUNOFF VOLUME 

POST-CONSTRUCTION 

RUNOFF VOLUME 

NET VOLUME 

TO MANAGE 

TOTAL 

CREDITS 

NET CHANGE IN 

VOLUME 

(CF) (CF)  (CF)  (CF)  (CF) 

144,843 201,320 56,477 69,860 -13,383 

 

MARSHALLS CREEK WATERSHED (POA-D) 

PRE-CONSTRUCTION 

RUNOFF VOLUME 

POST-CONSTRUCTION 

RUNOFF VOLUME 

NET VOLUME 

TO MANAGE 

TOTAL 

CREDITS 

NET CHANGE IN 

VOLUME 

(CF) (CF)  (CF)  (CF)  (CF) 

56,035 66,117 10,081 30,820 - 20,739 

 

Downstream Analysis 

 

A downstream analysis is required for each non-surface water discharge point of analysis for the 

project verifying capacity and stability of the downstream area to receive the peak flows from the 

project.  The downstream analysis shall address the PADEP Guidance Document 3150-FS-DEP4124 

and the PADEP Erosion and Sediment Control Program Manual (363-2134-008), page 161, #15.  The 

PADEP Guidance Document 3150-FS-DEP4124, “Off-site Discharges of Stormwater to Areas that 

are not Surface Waters,” notes that if there is no increase in rate or volume of stormwater runoff in 

post-construction conditions than the project is under common law easement to discharge 

stormwater to downstream off-site areas.  Additionally the PADEP Guidance Document indicates 

that the project shall provide documentation to show that for the non-surface water discharge 

points, the proposed stormwater runoff volume and discharge rates in the post-construction 

conditions has avoided, minimized or mitigated stormwater discharges to prevent accelerated 

erosion or damage to down slope or adjacent properties.  The Erosion and Sediment Pollution 

Control Program Manual (363-2134-008), p. 161 #15, notes that the first step in the downstream 

analysis is to show no increase in the discharge rates from pre-construction to post-construction 

conditions and if that is not possible, then evaluate the downstream conveyance system from the 

discharge point to the receiving surface water.     

 

Based upon our meeting with Monroe County Conservation District and PADEP on April 10, 

2017, the stormwater analysis has been revised to evaluate three overall points of analysis 

which includes POA-ABC (which is the combined watersheds for POA-A-1, POA-A-2, POA-A-

3, POA-B and POA-C); POA-D and POA-E.    
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The proposed design reduces the stormwater runoff rate and runoff volume to points of analysis 

POA-ABC and POA-D in the post-construction conditions when compared to the pre-construction 

conditions; therefore the project prevents accelerated erosion to the existing downstream 

conveyance systems associated with the proposed project discharges and has addressed the 

downstream analysis requirements.   Since the runoff rate and runoff volume have been reduced in 

the post-construction conditions for these points of analysis and these points of analysis represent 

pre-existing discharge points, the downstream conveyance is subject to the Common Law 

Easements for the stormwater discharges to downstream off-site areas. 

 

The tables below summarize the Existing Conditions (pre-construction) peak discharges and runoff 

volumes versus the Proposed Conditions (post-construction) peak discharges and runoff volumes 

for the point of analysis POA-ABC: 

 

POINT OF ANALYSIS POA-ABC 

STORM EXISTING PEAK DISCHARGE PROPOSED PEAK DISCHARGE 

(YR) (CFS)  (CFS) 

2 265.33 228.45 

10 480.27 407.17 

25 664.50 557.61 

50 829.49 688.67 

100 1,017.61 840.19 

 

POINT OF ANALYSIS POA-ABC 

STORM EXISTING RUNOFF VOLUME PROPOSED RUNOFF VOLUME 

(YR) (CF) (CF) 

2 1,016,797 842,290 

10 1,880,891 1,502,613 

25 2,549,304 2,012,234 

50 3,173,432 2,494,682 

100 3,928,400 3,084,818 

Note:  Runoff Volumes for Existing and Proposed conditions exclude the runoff 

volumes from Existing Basin 2, Existing Basin 3 and Existing Basin 4 outflow from 

the Mosier Development, LLC, Senior Living Development Stormwater Management 

Report, prepared by Reilly Associates, last revised October 6, 2005. 

 

It is our understanding the Lehigh Valley Healthcare Network building (also referred to as PRBC III – 

East Stroudsburg Healthcare Center) has recently been completed and will discharge runoff via a 

36" RCP stormwater conveyance system to an outfall located upstream of the existing concrete box 

culvert which ultimately discharges to POA-ABC.  The table below includes the proposed runoff 
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rates and volumes from the project (referenced from the PCSM Report for PRBC III last revised 

April 4, 2016).  The table summarizes the additional off-site runoff (PRBC III) and the resultant % 

reduction in runoff rates and volumes to this POA-ABC.  A letter is provided in Appendix F to 

address the biological and physical conditions of the unnamed tributary (UNT) of Brodhead Creek 

based upon the reduction in runoff to the POA-ABC. 

 

POINT OF ANALYSIS POA-ABC 

  
SMITHFIELD 

GATEWAY 

SMITHFIELD 

GATEWAY 
PRBC III ESHC 

TOTAL 

PROPOSED 
%  

STORM 
EXISTING PEAK 

DISCHARGE 

PROPOSED PEAK 

DISCHARGE 

PROPOSED PEAK 

DISCHARGE 

PEAK 

DISCHARGE REDUCTION 

(YR) (CFS)  (CFS) (CFS) (CFS)   

2 265.33 228.45 11.83 240.28 9.4% 

10 480.27 407.17 22.35 429.52 10.6% 

25 664.50 557.61 30.67 588.28 11.5% 

50 829.49 688.67 41.17 729.84 12.0% 

100 1,017.61 840.19 52.87 893.06 12.2% 

 

POINT OF ANALYSIS POA-ABC 

  
SMITHFIELD 

GATEWAY 

SMITHFIELD 

GATEWAY 
PRBC III ESHC 

TOTAL 

PROPOSED 
%  

STORM 
EXISTING RUNOFF 

VOLUME 

PROPOSED RUNOFF 

VOLUME 

PROPOSED RUNOFF 

VOLUME 

RUNOFF 

VOLUME REDUCTION 

(YR) (CF) (CF) (CF) (CF)   

2 1,016,797 842,290 61,307 903,597 11.1% 

10 1,880,891 1,502,613 111,449 1,614,062 14.2% 

25 2,549,304 2,012,234 151,968 2,164,202 15.1% 

50 3,173,432 2,494,561 191,947 2,686,508 15.3% 

100 3,928,400 3,084,649 240,563 3,325,212 15.4% 

 

The tables below summarize the Existing Conditions (pre-construction) peak discharges and runoff 

volumes versus the Proposed Conditions (post-construction) peak discharges and runoff volumes 

for the surface water discharge points of analysis POA-D: 

POINT OF ANALYSIS POA-D 

STORM EXISTING PEAK DISCHARGE PROPOSED PEAK DISCHARGE 

(YR) (CFS)  (CFS) 

2 30.32 22.40 

10 53.26 39.68 

25 70.44 55.20 

50 86.15 69.87 

100 104.84 87.22 
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POINT OF ANALYSIS POA-D 

STORM EXISTING RUNOFF VOLUME PROPOSED RUNOFF VOLUME 

(YR) (CF) (CF) 

2 80,237 58,680 

10 142,408 104,788 

25 190,266 143,499 

50 234,864 180,228 

100 288,718 224,803 

 

The tables below summarize the Existing Conditions (pre-construction) peak discharges versus the 

Proposed Conditions (post-construction) peak discharges for the surface water discharge points of 

analysis POA-E: 

 

POINT OF ANALYSIS POA-E 

STORM EXISTING PEAK DISCHARGE PROPOSED PEAK DISCHARGE 

(YR) (CFS)  (CFS) 

2 66.74 118.85 

10 118.39 218.85 

25 157.29 299.33 

50 193.00 377.48 

100 235.56 468.49 

 

 

POINT OF ANALYSIS POA-E 

STORM EXISTING RUNOFF VOLUME PROPOSED RUNOFF VOLUME 

(YR) (CF)  (CF) 

2 203,415 382,612 

10 362,184 706,171 

25 484,809 966,247 

50 599,281 1,210,596 

100 737,696 1,507,120 

 

 

We have evaluated the downstream capacity and stability for the Stream 5/5C which is located 

below POA-E.  Based upon our assessment of the existing channels for Stream 5 and Stream 5 

C, the existing channels will need to be widened to provide additional capacity, and a new 

permanent channel liner is required for shear stress stability.  In the proposed design, a uniform 

interlocking concrete block lined channel extends from the end of the energy dissipater at HW5-

1 to the existing utility right-of-way parallel to Brodhead Creek.   Calculations of the existing and 

proposed capacity calculations and stability calculations are provided in Appendix F.  
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Water Quality 

 

The required water pollutant load reduction requirement has been calculated through the use of 

the PADEP’s PSCM Spreadsheet, Version 1.9.  This reduction requirement is the difference in 

total pollutant loads from the pre-construction condition to the post-construction condition, 

corresponding to the changes in total drainage area, and changes in proposed land cover as part 

of the development.  

 

According to the DEP Post-Construction Stormwater Management Spreadsheet Instructions, 

last revised April 28, 2022, separate discharge points to a single receiving surface water can be 

analyzed through the use of a single spreadsheet.  Therefore, the disturbed area located within 

the watersheds contributing to POA-ABC and POA-E, which are both points of analysis that 

contribute to Brodhead Creek, has been analyzed as a single watershed as it pertains to the 

infiltration volume and water quality treatment requirements for Brodhead Creek.  POA-ABC will 

be analyzed as a separate subsidiary of the overall Brodhead Creek watershed in order to 

analyze the proposed impacts to the unnamed tributary to Brodhead Creek at this point of 

interest.  POA-D will be analyzed separately since it discharges to Marshalls Creek.  Refer to 

Figure 10, which has been used to determine the existing land cover within the proposed limit 

of disturbance for each watershed, and Figure 11, which has been used to determine the 

proposed land cover within the proposed limit of disturbance for each watershed.  The PCSM 

spreadsheet calculations are located in Appendix G. 

 

The tables below summarize the required total pollutant load reduction from the PCSM 

Spreadsheet for POA-ABC, the Brodhead Creek watershed, and Marshalls Creek watershed. 

 

POINT OF ANALYSIS ABC (POA-ABC) 

POLLUTANT 
PRE-CONSTRUCTION 

POLLUTANT LOADS (LB) 

POST-CONSTRUCTION 

POLLUTANT LOADS (LB) 

REQUIRED 

REDUCTION (LB) 

TSS 462.06 205.49 0.00 

TP 1.60 0.58 0.00 

TN 15.71 4.41 0.00 
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BRODHEAD CREEK WATERSHED (POA-ABC + POA-E) 

POLLUTANT 
PRE-CONSTRUCTION 

POLLUTANT LOADS (LB) 

POST-CONSTRUCTION 

POLLUTANT LOADS (LB) 

REQUIRED 

REDUCTION (LB) 

TSS 553.57 1,092.35 538.79 

TP 1.99 3.22 1.23 

TN 19.60 27.55 7.95 

 

MARSHALLS CREEK WATERSHED (POA-D) 

POLLUTANT 
PRE-CONSTRUCTION 

POLLUTANT LOADS (LB) 

POST-CONSTRUCTION 

POLLUTANT LOADS (LB) 

REQUIRED 

REDUCTION (LB) 

TSS 288.56 380.46 91.90 

TP 0.85 1.08 0.22 

TN 8.29 9.45 1.16 

 

The PCSM Spreadsheet has been utilized to calculate the pollutant loads discharging from the 

infiltration BMP’s.  Separate calculations for Phase 1A-1 have been provided in order to 

demonstrate the pollutant removal for the non-structural BMP of street sweeping, which is 

proposed to take place on all constructed parking areas and roadways within the limits of the 

on-site Phase 1A-1 development.  Separate calculations have also been provided to 

demonstrate the pollutant removal of the SNOUT manufactured treatment device, which is 

proposed throughout various structures across the development; refer to Drawing CG103-1110 

for the proposed locations.  Street sweeping and SNOUT manufactured treatment devices, 

along with Fabco StormFilter catch basin insert filters, are proposed as pre-treatment devices for 

BMPs proposed as part of the Phase 1A-2 development; however, since these devices act as 

pre-treatment to infiltration BMPs where there is zero proposed discharge during the 2-year 

storm event, additional water quality treatment credit is not taken for the Phase 1A-2 

development area.  These pollutant removal calculations, BMP in series removal rate 

calculations, and SNOUT pollutant removal performance testing data, are all located in Appendix 

G.  Below is a summary of the proposed water quality treatment: 

 

POINT OF ANALYSIS (POA-ABC) 

POLLUTANT 
POST-CONSTRUCTION 

POLLUTANT LOADS (LB) 

PROPOSED POLLUTANT 

LOAD REMOVAL (LB) 

NET POLLUTANT 

LOAD (LB) 

TSS 205.49 79.95 125.54 

TP 0.58 0.18 0.40 

TN 4.41 1.88 2.53 
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BRODHEAD CREEK WATERSHED (POA-ABC + POA-E) 

POLLUTANT 
POST-CONSTRUCTION 

POLLUTANT LOADS (LB) 

PROPOSED POLLUTANT 

LOAD REMOVAL (LB) 

NET POLLUTANT 

LOAD (LB) 

TSS 1,092.35 710.50 381.85 

TP 3.22 1.91 1.31 

TN 27.55 13.13 14.42 

 

MARSHALL’S CREEK WATERSHED (POA-D) 

POLLUTANT 
POST-CONSTRUCTION 

POLLUTANT LOADS (LB) 

PROPOSED POLLUTANT 

LOAD REMOVAL (LB) 

NET POLLUTANT 

LOAD (LB) 

TSS 380.46 249.20 131.26 

TP 1.08 0.57 0.51 

TN 9.45 5.90 3.55 

 

The tables below summarize the water quality treatment requirement comparing the net 

pollutant load discharged from the site after treatment to the existing pollutant load.  

 

POINT OF ANALYSIS ABC (POA-ABC) 

POLLUTANT 
PRE-CONSTRUCTION 

POLLUTANT LOADS (LB) 

NET POST-CONSTRUCTION 

POLLUTANT LOAD (LB) 

TSS 462.06 125.54 

TP 1.60 0.40 

TN 15.71 2.53 

 

BRODHEAD CREEK WATERSHED (POA-ABC + POA-E) 

POLLUTANT 
PRE-CONSTRUCTION 

POLLUTANT LOADS (LB) 

NET POST-CONSTRUCTION 

POLLUTANT LOAD (LB) 

TSS 553.57 381.85 

TP 1.99 1.31 

TN 19.60 14.42 

 

MARSHALL’S CREEK WATERSHED (POA-D) 

POLLUTANT 
PRE-CONSTRUCTION 

POLLUTANT LOADS (LB) 

NET POST-CONSTRUCTION 

POLLUTANT LOAD (LB) 

TSS 288.56 131.26 

TP 0.85 0.51 

TN 8.29 3.55 

 

BEST MANAGEMENT PRACTICES (BMPs) 

 

Proposed BMPs  

The current NPDES regulations put emphasis on addressing stormwater quality in addition to 
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addressing quantity (volume and rate) reductions. A number of Best Management Practices (BMP’s) 

are proposed in the stormwater runoff and conveyance design to meet the NPDES requirements. 

 

Below is a list of BMPs used to achieve the requirements of Smithfield Township, Monroe County 

Conservation District and PADEP.  Refer to Appendix G for the NPDES worksheets and infiltration 

BMP calculations. 

 

Non-Structural BMPs 

1. Protect Sensitive and Special Value Features 

An Existing Resource and Site Analysis Plan (Drawing WN101-1112) is provided as part of the 

Phase 1A-2 land development plans to identify existing sensitive and special value features.  The 

site has a stream located on the northern portion of the site located on the proposed lot 3.01 which 

conveys existing off-site areas towards the existing drainage ponds located at the southern portion 

of the site on proposed lot 4.01.  The existing drainage ponds are to remain.  The Protect Sensitive 

and Special Value Features Non-structural BMP is considered a preventive BMP for TSS, TP and 

Nitrates removal. 

 

2. Street Sweeping (BMP 5.9.1) 

Street sweeping will remove large debris and smaller particulate pollutants, prevent material from 

clogging stormwater conveyance systems and prevent the debris and pollutants from washing into 

Brodhead Creek and Marshalls Creek.  A maintenance program will be developed by the owner for 

the site to include street sweeping.  The maintenance program is provided on the Post Construction 

Stormwater Management Plan (Drawing CG503-1121) for mechanical broom sweepers (standard 

and heavy duty pavement).  The Street Sweeping BMP is a nonstructural BMP used for water 

quality specifically in TSS, TP and Nitrates removal. 

 

Structural BMPs 

1. Above Ground Infiltration Basins (INF4-1 and INF4-2):    

Infiltration Basins have been designed to recharge groundwater for the 2-year storm event and have 

an outlet control structure for discharge from the higher storm events. The infiltration basins provide 

volume reduction, peak rate control, water quality improvement (TSS, TP & Nitrates removal).  Refer 

to the Partial Drainage Plan (Drawings CG102-1121) and Post Construction Stormwater 

Management Details (Drawing CG503-1121). 
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2. Underground Infiltration Basins (UGD-INF4-1):    

The underground infiltration basins are designed recharge groundwater for the 2-year storm event 

and have outlet control structures for discharge from the higher storm events. The underground 

infiltration basins provide volume reduction, peak rate control, water quality improvement (TSS, TP 

& Nitrates removal).  The underground infiltration basins are comprised of perforated HDPE and 

stone bed.  Refer to the Partial Drainage Plan (Drawings CG102-1121) and Post Construction 

Stormwater Management Details (Drawing CG503-1121).  

 

3. Water Quality Treatment Devices (SNOUT and Fabco StormFilter): 

The water quality treatment devices will be used to provide water quality treatment of stormwater 

(TSS & TP removal).  The water quality structures locations are identified on the Partial Drainage 

Plan (Drawings CG102-1121) and the Post Construction Stormwater Management Plan (Drawing 

CG103-1121).  Details for the water quality treatment devices are provided on the PCSM Details 

(Drawing CG501-1121 and CG504-1121).  The water quality treatment device manufacturer 

information is provided in Appendix G. 

 

4. Vegetated Swale (Swale 4-1): 

The proposed vegetated swale along SR 209 (Swale 4-1) designed for conveyance purposes will 

also provide water quality treatment of stormwater (TSS, TP & Nitrates removal) as well as provide 

minor volume reduction.  The swale was previously proposed as part of the Phase 1A-1 land 

development plans.  The swale location is identified on the Phase 1A-1 Partial Soil Erosion & 

Sediment Control Plan (Drawing CE101-1116) and details are provided on the Phase 1A-1 Soil 

Erosion & Sediment Control Notes & Details drawings (Drawings CE501-1111 through CE501-

1114).  

 
BMP Maintenance 

The proposed stormwater management facilities and Best Management Practices will be owned 

and maintained by the property owner. Refer to Post Construction Stormwater Management Plan 

(Drawing CG103-1121) and Post Construction Stormwater Management Plan Notes (Drawing 

CG503-1121). 
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BMP Loading Ratios 

Loading ratios are one of the most integral aspects related to the design of infiltration BMPs. The 

loading ratio is determined for each infiltration BMP by comparing the drainage area and infiltration 

area.  The Pennsylvania BMP manual recommends loading ratios of 5:1 (impervious areas) and 8:1 

(total drainage areas). 

 

The PADEP recommended loading ratios are exceeded for certain BMPs on this project, however, 

there are reasons why the exceeded loading ratios are justified for these BMPs. Water quality 

treatment devices  are provided upstream of the infiltration BMP’s to provide TSS removal prior 

discharging to the infiltration BMPs.  Additionally, a portion of the impervious area which discharges 

to these infiltration BMPs consists of roof areas. Roof areas provide about one-quarter of TSS as 

compared to parking lots and roadways. In addition to the water quality devices, street sweeping 

maintenance will be provided for the parking areas and roadways which will provide further TSS 

removal prior to discharging to the infiltration BMPs.  

 

Although some infiltration BMP areas for this project have a loading ratio in excess of the 

recommended ratios found in the Pennsylvania BMP manual, it is with the understanding of the 

justification above that these BMPs will be able to function as designed provided that they are 

properly maintained.   

 

The proposed loading ratios for above-ground infiltration basins INF4-1 and INF4-2 have been 

designed so as not to exceed the previously permitted loading ratios proposed as part of the original 

Phase 1 preliminary land development plans and PCSM report, dated last revised October 4, 2018. 

 
CRITICAL STAGES OF PCSM PLAN IMPLEMENTATION 

The critical stages of Post Construction Stormwater Management plan implementation are the 

following: The installation of the underground infiltration basin, above ground infiltration basins, and 

all associated components shall be constructed with oversight by a licensed professional or their 

designee. 

 

THERMAL IMPACTS ANALYSIS 

Thermal impacts could not be avoided. Thermal impacts will be minimized and mitigated in the 
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construction (E&S) phase by filtering runoff through natural vegetation, sediment trap and sediment 

basin prior to discharging off-site. Cooling will take place in the construction (E&S) phase because 

the ground will naturally cool stormwater during construction because pavement will be limited and 

bare/stripped earth will be cooler during construction. Thermal impacts will be minimized and 

mitigated in the post construction condition via proposed street trees that will shade proposed 

impervious surfaces; discharging runoff through rain gardens, infiltration basins and subsurface 

infiltration basins.  In the Marshalls Creek watershed, stormwater runoff generated from the project 

site will be conveyed through a proposed vegetated swale prior to discharing to the specified point 

of analysis, which will act to reduce runoff velocities and cool down prior to ultimate discharge.  All 

of these measures will provide cooling of stormwater in the post construction condition. 

 

INFILTRATION TESTING 

A subsurface investigation was performed at the site that consisted of test pits and in-situ 

infiltration testing to evaluate the existing subsurface soil conditions in select locations and 

determine whether infiltration BMP's are suitable on the subject site. In accordance with the 

regulations set forth in the PADEP Best Management Practices Manual, Infiltration tests were 

performed at the location of several proposed BMPs. The infiltration tests were performed by 

Midlantic Engineering, Inc, and the results are documented in the Geotechnical Engineering Report, 

Stormwater Management and Infiltration Testing, Smithfield Gateway Development Site, prepared 

by Midlantic Engineering, Inc., dated June 23, 2016.  Supplemental infiltration tests were performed 

at proposed BMP locations by Midlantic Engineering, Inc., and the results are referenced in 

Addendum #1 to the Geotechnical Engineering Report, Stormwater Management and Infiltration 

Testing, Smithfield Gateway Development Site, prepared by Midlantic Engineering, Inc., dated May 

22, 2017. 

 

The proposed infiltration testing program consisted of ten locations throughout the site.  The test 

results are provided in Appendix H.   The tables below summarize the infiltration test results for the 

test pit locations and the design infiltration rates used for the proposed infiltration BMPs.  
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Infiltration Test Results (June 23, 2016)     

Test Pit ID 

Average In-situ 

Infiltration Rate  

Design 

Infiltration Rate     

  (in/hr) (in/hr)     

TP-1 1.25 0.63     

TP-2 0.63 0.31     

TP-3 9.25 4.63     

TP-4 10.00 5.00     

TP-5 6.00 3.00     

TP-6 8.25 4.13     

TP-7 0.25 0.13     

TP-8 0.31 0.16     

TP-9 3.88 1.94     

TP-10 10.00 5.00     

          

Note:         

1. Factor of Safety of 2 is applied to the observed Average In-situ 

Infiltration Rate. 

 

 

Infiltration Test Results (May 22, 2017)     

Test Pit ID 

Average In-situ 

Infiltration Rate  

Design 

Infiltration Rate     

  (in/hr) (in/hr)     

INF4-1 0.38 0.19     

INF4-2 8.25 4.12     

UGD-INF5-1 10.25 5.12     

UGD-INF5-5 1.50 0.75     

UGD-INF5-6 1.50 0.75     

RG4-1 1.63 0.81     

RG5-1 0.88 0.44     

RG5-1* 3.81 1.90     

RG5-2 9.38 4.69     

RG5-3 4.13 2.06     

 

        

Notes:         

1. Factor of Safety of 2 is applied to the observed Average In-situ 

Infiltration Rate. 

2. An additional test was performed at RG5-1 below the shallow 

existing fill materials. 

3. INF4-1 was tested within compacted fill at the edge of an 

existing paved driveway.  TP-4 shows natural soils with high 

infiltration rates below the compacted fill material. It should be 

noted that the Infiltration Basin INF4-1 will be over excavated 

two feet to the existing suitable soils within the TP-4 testing 

area. 

 

Midlantic Engineering, Inc. performed additional in-situ infiltration testing to evaluate the subsurface 

soil conditions within the footprints of the proposed BMPs that did not previously have any 
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infiltration testing performed – which were Rain Garden 5-1, Underground Infiltration Basin 5-2, 

Underground Infiltration Basin 5-3, and Underground Infiltration Basin 5-4.  The test results were 

obtained from a report titled “Geotechnical Engineering Report: Stormwater Management and 

Infiltration Testing – Smithfield Gateway Phase 1A-1, Smithfield Township, PA,” prepared by 

Midlantic Engineering, Inc. dated February 3, 2021. 

 

Infiltration Test Results (February 3, 2021)     

Test Pit ID 

Average In-situ 

Infiltration Rate  

Design 

Infiltration Rate     

  (in/hr) (in/hr)     

TP-SW-1 (RG5-1) 3.50 1.75     

TP-SW-2 (UGD-INF5-2) 2.75 1.38     

TP-SW-3 (UGD-INF5-3) 1.25 0.63     

TP-SW-4 (UGD-INF5-4) 14.00 2.54     

          

Notes:         

1. Factor of Safety of 2 is applied to the observed Average In-situ Infiltration 

Rates for TP-SW-1, TP-SW-2, and TP-SW-3. 

2. The footprint of UGD-INF5-4 will be partially located within the footprint of a 

previously existing structure.  The foundation elements within the portion of 

the basin located within this footprint will be excavated and replaced with 

suitable uncompacted native soils.  The replacement soil is assumed to 

come from the stratum tested within nearby UGD-INF5-3, which had an in-

situ infiltration rate of 1.25 in/hr.  Therefore, an average in-situ infiltration 

rate will be utilized for this basin, to account for the portion of the basin that 

will infiltrate into native soils at 14 in/hr, and the portion that will infiltrated 

into replacement soils at 1.25 in/hr.  This yields an average of 7.63 in/hr.  A 

factor of safety of 3 will be applied – which yields a design infiltration rate 

of 2.54 in/hr. 

 

 

The table below summarizes the design infiltration rates that are being utilized for each of the 

proposed infiltration BMPs.   
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Design Infiltration Rates Used for Proposed Infiltration BMPs 

Infiltration BMP 

Design 

Infiltration Rate 

for BMP (in/hr) 

Test Pit information used to 

determine BMP Design Infiltration 

Rate 

Infiltration Basin 4-1 5.00 TP-4 

Infiltration Basin 4-2 4.12 INF4-2 

Underground Infiltration Basin 4-1 0.81 RG4-1 

Rain Garden 5-1 1.75 TP-SW-1 

Rain Garden 5-2 4.69 RG5-2 

Rain Garden 5-3 3.00 TP-5 

Underground Infiltration Basin 5-1 5.12 UGD-INF5-1 

Underground Infiltration Basin 5-2 1.38 TP-SW-2 

Underground Infiltration Basin 5-3 0.63 TP-SW-3 

Underground Infiltration Basin 5-4 2.54 

Average of TP-SW-3 and TP-SW-4 

with factor of safety of 3 

Temporary Infiltration Basin 1-1 1.94 TP-9 

 

CONCLUSION 

 

The stormwater facilities for this project have been designed based upon the regulations set forth 

by Smithfield Township, Monroe County Conservation District, and Pennsylvania Department of 

Environmental Protection. 

 

\\langan.com\data\PAR\data4\100501401\Office Data\Reports\Stormwater\Phase 1A-2\2023-02-24 PCSM Report\SG Phase 1A-2 PCSM 

Report.doc 
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NOTES:

FOAM GASKET W/
PSA BACKING

(TRIM TO LENGTH)
MOUNTING
FLANGE

DETAIL B

GASKET
COMPRESSED

BETWEEN HOOD
AND STRUCTURE
(SEE DETAIL B)

INSTALLATION NOTE:

POSITION HOOD SUCH THAT
BOTTOM FLANGE IS  A
DISTANCE OF 1/2 OUTLET
PIPE DIAMETER (MIN.)
BELOW THE PIPE INVERT.
MINUMUM DISTANCE FOR
PIPES < 12" I.D. IS 6".

STAINLESS
BOLT

ANCHOR
SHIELD

EXPANSION CONE
(NARROW END OUT)

DRILLED
HOLE

DETAIL A

ANCHOR  W/ BOLT
(SEE DETAIL A)

1/2 D

*NOTE-  SUMP DEPTH  OF 36" MIN. FOR UP TO 12" ID PIPE.
 OUTLET.  FOR PIPES 15" ID AND ABOVE SUMP DEPTH  OF 2.5
TO 3 TIMES PIPE ID RECOMMENDED (E.G. 5' DEEP  for 24" PIPE)

 SEE NOTE*

BMP, INC.
53 MT. ARCHER ROAD, LYME, CT. 06371

(800) 504-8008 FAX: (860)434-3195

BMP, INC.
53 MT. ARCHER ROAD, LYME, CT. 06371

(800) 504-8008 FAX: (860)434-3195

BMP, INC.
53 MT. ARCHER ROAD, LYME, CT. 06371

(800) 504-8008 FAX: (860)434-3195

B

B

A A
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KEY TRENCH - SEE NOTE
#2

3

1

3

1

1

1

NOTES:
1. ALL BASIN EMBANKMENTS SHALL BE CLEARED, GRUBBED, AND STRIPPED OF TOPSOIL TO A DEPTH OF TWO FEET PRIOR TO ANY PLACEMENT AND
COMPACTION OF EARTHEN FILL. FILL MATERIAL FOR THE EMBANKMENTS SHALL BE FREE OF ROOTS, OR OTHER WOODY VEGETATION, ORGANIC MATERIAL,
LARGE STONES, AND OTHER OBJECTIONABLE MATERIALS. THE EMBANKMENT SHALL BE COMPACTED IN LAYERED LIFTS CONSISTING OF MAXIMUM 8-INCH
LIFTS. THE MAXIMUM ROCK SIZE SHALL BE NO GREATER THAN 2/3 THE LIFT THICKNESS. EMBANKMENTS SHALL BE COMPACTED TO A MINIMUM OF 95% DRY
DENSITY. COMPACTION TESTS SHALL BE PERFORMED USING THE MODIFIED PROCTOR METHOD IN ACCORDANCE WITH ASTM-D-1557.
2. KEY TRENCH SHALL HAVE A MINIMUM DEPTH OF FILL MATERIAL THAT IS 2' BELOW THE STRIPPED GRADE (OR SHALLOWER IF BEDROCK IS ENCOUNTERED), MINIMUM
WIDTH=4', MAXIMUM SIDE SLOPE STEEPNESS IS 1H:1V AND FILLED WITH HIGHLY IMPERVIOUS AND WELL COMPACTED CLAY MATERIAL. THE TRENCH MUST BE INSTALLED IN
ALL AREAS OF FILL AND EXTEND UP BOTH ABUTMENTS TO 1' BELOW THE TOP OF BERM ELEVATION, AND EXCAVATED UNDER THE ENTIRE LENGTH OF THE BERM AND
LOCATED AT OR UPSTREAM OF THE CENTERLINE OF THE BERM. COMPACTION REQUIREMENTS SHOULD BE THE SAME AS THOSE FOR THE EMBANKMENT. THE TRENCH
SHOULD BE DEWATERED DURING BACKFILLING AND COMPACTION OPERATIONS.

BASIN
TOP OF
BERM
ELEV.

TOP OF
100-YEAR

STORM
ELEV.

TOP OF
SPILLWAY

ELEV.

TOP OF
CUTOFF
TRENCH

ELEV.

(NOT TO SCALE)

BASIN EMBANKMENT -
SEE NOTE #1

INF4-1 461.25462.50 461.50459.98
INF4-2 462.63463.80 462.80461.65
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STANDARD CONSTRUCTION DETAIL #7-16

CONCRETE ANTI-SEEP COLLAR FOR
PERMANENT BASINS OR TRAPS
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STORMWATER MANAGEMENT REPORT – PREPARED BY REILLY ASSOCIATES 

       Existing Stormwater Basin Peak Discharges 
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EXISTING RUNOFF CURVE NUMBER CALCULATIONS 



EXISTING MEADOW MEADOW WOODS (FAIR) WOODS (FAIR) OPEN SPACE TOTAL REDUCED INCREASED TOTAL TOTAL CURVE

WATERSHED SOIL GROUP C SOIL GROUP D SOIL GROUP C SOIL GROUP D SOIL GROUP D IMPERVIOUS IMPERVIOUS MEADOW AREA AREA NUMBER

AREAS CN = 71 CN = 78 CN = 73 CN = 79 CN = 80 CN = 98 CN = 98 CN = 78 CN

(SF) (SF) (SF) (SF) (SF) (SF) (SF) (SF) (SF) (AC) (Weighted)

POA-A-1

EX-A-1-A-ONSITE 0 219,280 0 78,217 33,286 26,629 6,657 330,783 7.59 80

EX-A-1-A-OFFSITE-DISTURBED 0 18,026 0 0 46,859 64,885 1.49 93

EX-A-1-A-OFFSITE-UNDISTURBED 0 143,398 0 989,859 437,803 1,571,060 36.07 85

EX-A-1-B (DA3) 103,237 327,136 7.51

EX-A-1-C-ONSITE (DA2) 0 23,001 0 0 0 0 0 23,001 0.53 78

EX-A-1-C-OFFSITE (DA2) 59,677 172,148 3.95

EX-A-1-D OFFSITE 0 170,864 0 409,768 108,469 689,101 15.82 82

POA-A-2

EX-A-2-A-ONSITE 83,246 328,038 7,829 70,751 31,659 25,327 6,332 521,523 11.97 78

EX-A-2-A OFFSITE 86,162 389,204 0 242,154 65,924 783,443 17.99 80

EX-A-2-B-ONSITE (DA4) 45,043 101,447 0 0 0 0 0 146,490 3.36 76

EX-A-2-B-OFFSITE (DA4) 210,830 464,221 10.66

POA-A-3

EX-A-3-ONSITE 28,208 857,322 0 349,181 125,069 100,055 25,014 1,359,780 31.22 80

EX-A-3 OFFSITE 2,829 219,205 7,057 792,834 158,533 1,180,458 27.10 82

POA-B

EX-B-1-ONSITE 0 15,381 0 0 50,552 40,442 10,110 65,934 1.51 93

EX-B-1-OFFSITE 0 87,030 0 0 90,593 177,623 4.08 89

EX-B-2-ONSITE 0 716,942 0 158,414 122,700 98,160 24,540 998,056 22.91 81

EX-B-2 OFFSITE 0 16,144 0 8,837 29,697 54,678 1.25 90

POA-C

EX-C-ONSITE 0 0 0 38,594 9,022 7,218 1,804 47,616 1.09 82

EX-C-OFFSITE 0 31,433 0 0 25,904 57,337 1.32 88

POA-D

EX-D-1-ONSITE 0 204,746 0 0 9,207 7,366 1,841 213,953 4.91 79

EX-D-2-ONSITE 0 84,000 0 50,356 41,611 33,289 8,322 175,967 4.04 83

EX-D-2-OFFSITE-DISTURBED 0 15,661 0 1,588 15,886 33,135 0.76 88

EX-D-2-OFFSITE-UNDISTURBED 0 9,097 0 12,864 15,848 37,809 0.87 87

EX-D-3-OFFSITE 0 54,371 0 11,591 46,426 112,388 2.58 86

POA-E

EX-E-1-DISTURBED 0 71,216 0 0 37,117 29,694 7,423 108,333 2.49 84

EX-E-1-UNDISTURBED 0 190,420 0 0 226,784 417,204 9.58 89

EX-E-2-DISTURBED 0 100,833 0 0 0 100,833 2.31 78

EX-E-2-UNDISTURBED 0 651,506 0 205,649 0 857,155 19.68 79

POA-A

EX-A-4 ONSITE 0 55,963 0 64,226 9,962 7,969 1,992 130,151 2.99 80

NOTES:

1. RUNOFF CURVE NUMBERS REFERENCED FROM TABLE B-2: RUNOFF CURVE NUMBERS, LOCATED IN APPENDIX B OF CHAPTER 26 - WATER OF THE ORDINANCE OF SMITHFIELD TOWNSHIP 

2. FOR ONSITE WATERSHEDS, 20% OF THE EXISTING IMPERVIOUS AREA IS CONSIDERED MEADOW (GOOD CONDITION) IN THE MODEL FOR EXISTING CONDITIONS, AS PER SECTION 3.3.3 VOLUME CONTROL GUIDELINE 1.

EXISTING CONDITIONS

POST CONSTRUCTION STORMWATER MANAGEMENT

WEIGHTED CURVE NUMBER CALCULATIONS

SMITHFIELD GATEWAY PHASE 1A-1

LANGAN PROJECT #100501401



 

 

 

 

 

 

 

 

 

 
EX-A-1-A-ONSITE WATERSHED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TR55 Tc Worksheet
2

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

Hyd. No. 1

EX-A-1-A-ONSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  1.33 0.00 0.00

Travel Time (min) = 15.66 + 0.00 + 0.00 = 15.66

Shallow Concentrated Flow
Flow length (ft) =  978.00 0.00 0.00
Watercourse slope (%) =  3.78 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.14 0.00 0.00

Travel Time (min) = 5.20 + 0.00 + 0.00 = 5.20

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 20.90 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

EX-A-1-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  11.97 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  41,920 cuft
Drainage area =  7.590 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.90 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

EX-A-1-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  22.37 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  77,225 cuft
Drainage area =  7.590 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.90 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

EX-A-1-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  30.30 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  104,776 cuft
Drainage area =  7.590 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.90 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

EX-A-1-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  37.62 cfs
Storm frequency =  50 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  130,615 cuft
Drainage area =  7.590 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.90 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

EX-A-1-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  46.37 cfs
Storm frequency =  100 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  161,957 cuft
Drainage area =  7.590 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.90 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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EX-A-1-A-OFFSITE-DISTRUBED WATERSHED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TR55 Tc Worksheet
2

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

Hyd. No. 2

EX-A-1-A-OFFSITE-DISTURBED

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  5.33 0.00 0.00

Travel Time (min) = 19.70 + 0.00 + 0.00 = 19.70

Shallow Concentrated Flow
Flow length (ft) =  1126.00 472.00 1174.00
Watercourse slope (%) =  5.50 4.25 7.33
Surface description =  Unpaved Unpaved Unpaved
Average velocity (ft/s) =3.78 3.33 4.37

Travel Time (min) = 4.96 + 2.37 + 4.48 = 11.80

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 31.50 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 2

EX-A-1-A-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  3.179 cfs
Storm frequency =  2 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  14,026 cuft
Drainage area =  1.490 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  31.50 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 2

EX-A-1-A-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.913 cfs
Storm frequency =  10 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  22,129 cuft
Drainage area =  1.490 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  31.50 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 2

EX-A-1-A-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  6.168 cfs
Storm frequency =  25 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  28,111 cuft
Drainage area =  1.490 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  31.50 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 2

EX-A-1-A-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  7.302 cfs
Storm frequency =  50 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  33,579 cuft
Drainage area =  1.490 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  31.50 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 2

EX-A-1-A-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  8.643 cfs
Storm frequency =  100 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  40,094 cuft
Drainage area =  1.490 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  31.50 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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EX-A-1-A-OFFSITE-UNDISTRUBED WATERSHED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

EX-A-1-A-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  57.01 cfs
Storm frequency =  2 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  246,648 cuft
Drainage area =  36.070 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

EX-A-1-A-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  98.56 cfs
Storm frequency =  10 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  426,942 cuft
Drainage area =  36.070 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

EX-A-1-A-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  129.41 cfs
Storm frequency =  25 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  564,138 cuft
Drainage area =  36.070 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

EX-A-1-A-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  157.53 cfs
Storm frequency =  50 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  691,270 cuft
Drainage area =  36.070 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

EX-A-1-A-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  190.88 cfs
Storm frequency =  100 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  844,171 cuft
Drainage area =  36.070 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
2

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

Hyd. No. 4

EX-A-1-D-OFFSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  8.00 0.00 0.00

Travel Time (min) = 7.64 + 0.00 + 0.00 = 7.64

Shallow Concentrated Flow
Flow length (ft) =  1597.00 0.00 0.00
Watercourse slope (%) =  7.39 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.39 0.00 0.00

Travel Time (min) = 6.07 + 0.00 + 0.00 = 6.07

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 13.70 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 4

EX-A-1-D-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  32.61 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  91,552 cuft
Drainage area =  15.820 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.70 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 4

EX-A-1-D-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  58.47 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  164,410 cuft
Drainage area =  15.820 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.70 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 4

EX-A-1-D-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  77.91 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  220,668 cuft
Drainage area =  15.820 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.70 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 4

EX-A-1-D-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  95.71 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  273,162 cuft
Drainage area =  15.820 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.70 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 4

EX-A-1-D-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  116.88 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  336,606 cuft
Drainage area =  15.820 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.70 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 5

EX-POA-A-1

Hydrograph type =  Combine Peak discharge =  94.05 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  394,146 cuft
Inflow hyds. =  1, 2, 3, 4 Contrib. drain. area =  60.970 ac

1

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

80.00 80.00

90.00 90.00

100.00 100.00

Q (cfs)

Time (hrs)

EX-POA-A-1

Hyd. No. 5 -- 2 Year

Hyd No. 5 Hyd No. 1 Hyd No. 2 Hyd No. 3

Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 5

EX-POA-A-1

Hydrograph type =  Combine Peak discharge =  166.20 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  690,707 cuft
Inflow hyds. =  1, 2, 3, 4 Contrib. drain. area =  60.970 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 5

EX-POA-A-1

Hydrograph type =  Combine Peak discharge =  220.20 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  917,694 cuft
Inflow hyds. =  1, 2, 3, 4 Contrib. drain. area =  60.970 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 5

EX-POA-A-1

Hydrograph type =  Combine Peak discharge =  269.61 cfs
Storm frequency =  50 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  1,128,625 cuft
Inflow hyds. =  1, 2, 3, 4 Contrib. drain. area =  60.970 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 5

EX-POA-A-1

Hydrograph type =  Combine Peak discharge =  328.32 cfs
Storm frequency =  100 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  1,382,828 cuft
Inflow hyds. =  1, 2, 3, 4 Contrib. drain. area =  60.970 ac
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TR55 Tc Worksheet
2

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

Hyd. No. 8

EX-A-2-A-ONSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  9.33 0.00 0.00

Travel Time (min) = 7.19 + 0.00 + 0.00 = 7.19

Shallow Concentrated Flow
Flow length (ft) =  535.00 769.00 1153.00
Watercourse slope (%) =  9.72 4.11 1.91
Surface description =  Unpaved Unpaved Paved
Average velocity (ft/s) =5.03 3.27 2.81

Travel Time (min) = 1.77 + 3.92 + 6.84 = 12.53

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 19.70 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 8

EX-A-2-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  18.54 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  59,180 cuft
Drainage area =  11.970 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 8

EX-A-2-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  35.78 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  111,948 cuft
Drainage area =  11.970 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 8

EX-A-2-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  49.10 cfs
Storm frequency =  25 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  153,590 cuft
Drainage area =  11.970 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 8

EX-A-2-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  61.45 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  192,860 cuft
Drainage area =  11.970 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 8

EX-A-2-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  76.26 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  240,681 cuft
Drainage area =  11.970 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
2

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

Hyd. No. 9

EX-A-2-A OFFSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  5.33 0.00 0.00

Travel Time (min) = 8.99 + 0.00 + 0.00 = 8.99

Shallow Concentrated Flow
Flow length (ft) =  600.00 425.00 900.00
Watercourse slope (%) =  8.00 3.76 8.78
Surface description =  Unpaved Unpaved Unpaved
Average velocity (ft/s) =4.56 3.13 4.78

Travel Time (min) = 2.19 + 2.26 + 3.14 = 7.59

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 16.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 9

EX-A-2-A OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  33.73 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  95,176 cuft
Drainage area =  17.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 9

EX-A-2-A OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  62.52 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  175,334 cuft
Drainage area =  17.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.60 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 9

EX-A-2-A OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  84.41 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  237,886 cuft
Drainage area =  17.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.60 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 9

EX-A-2-A OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  104.57 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  296,551 cuft
Drainage area =  17.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.60 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

5

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

Q (cfs)

Time (hrs)

EX-A-2-A OFFSITE

Hyd. No. 9 -- 50 Year

Hyd No. 9



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 9

EX-A-2-A OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  128.64 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  367,711 cuft
Drainage area =  17.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.60 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 10

EX-POA-A-2

Hydrograph type =  Combine Peak discharge =  51.92 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  154,356 cuft
Inflow hyds. =  8, 9 Contrib. drain. area =  29.960 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 10

EX-POA-A-2

Hydrograph type =  Combine Peak discharge =  97.01 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  287,282 cuft
Inflow hyds. =  8, 9 Contrib. drain. area =  29.960 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 10

EX-POA-A-2

Hydrograph type =  Combine Peak discharge =  131.80 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  391,476 cuft
Inflow hyds. =  8, 9 Contrib. drain. area =  29.960 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 10

EX-POA-A-2

Hydrograph type =  Combine Peak discharge =  164.07 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  489,411 cuft
Inflow hyds. =  8, 9 Contrib. drain. area =  29.960 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 10

EX-POA-A-2

Hydrograph type =  Combine Peak discharge =  202.68 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  608,391 cuft
Inflow hyds. =  8, 9 Contrib. drain. area =  29.960 ac
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TR55 Tc Worksheet
2

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

Hyd. No. 12

EX-A-3-ONSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  12.67 0.00 0.00

Travel Time (min) = 6.36 + 0.00 + 0.00 = 6.36

Shallow Concentrated Flow
Flow length (ft) =  1190.00 258.00 733.00
Watercourse slope (%) =  8.82 3.50 0.95
Surface description =  Unpaved Unpaved Unpaved
Average velocity (ft/s) =4.79 3.02 1.57

Travel Time (min) = 4.14 + 1.42 + 7.77 = 13.33

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 19.70 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 12

EX-A-3-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  53.61 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  169,405 cuft
Drainage area =  31.220 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 12 -- 2 Year

Hyd No. 12



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 12

EX-A-3-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  99.82 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  312,078 cuft
Drainage area =  31.220 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 12

EX-A-3-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  135.04 cfs
Storm frequency =  25 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  423,414 cuft
Drainage area =  31.220 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 12

EX-A-3-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  167.51 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  527,833 cuft
Drainage area =  31.220 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 12

EX-A-3-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  206.28 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  654,490 cuft
Drainage area =  31.220 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
2

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

Hyd. No. 13

EX-A-3-OFFSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  2.67 0.00 0.00

Travel Time (min) = 25.98 + 0.00 + 0.00 = 25.98

Shallow Concentrated Flow
Flow length (ft) =  1758.00 0.00 0.00
Watercourse slope (%) =  6.77 0.00 0.00
Surface description =  Unpaved Unpaved Unpaved
Average velocity (ft/s) =4.20 0.00 0.00

Travel Time (min) = 6.98 + 0.00 + 0.00 = 6.98

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 33.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 13

EX-A-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  37.39 cfs
Storm frequency =  2 yrs Time to peak =  12.23 hrs
Time interval =  2 min Hyd. volume =  162,862 cuft
Drainage area =  27.100 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  33.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 13 -- 2 Year

Hyd No. 13



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 13

EX-A-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  67.70 cfs
Storm frequency =  10 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  292,470 cuft
Drainage area =  27.100 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  33.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 13

EX-A-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  90.64 cfs
Storm frequency =  25 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  392,549 cuft
Drainage area =  27.100 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  33.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 13

EX-A-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  111.71 cfs
Storm frequency =  50 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  485,930 cuft
Drainage area =  27.100 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  33.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 13

EX-A-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  136.82 cfs
Storm frequency =  100 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  598,790 cuft
Drainage area =  27.100 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  33.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

6

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

140.00 140.00

Q (cfs)

Time (hrs)

EX-A-3-OFFSITE

Hyd. No. 13 -- 100 Year

Hyd No. 13



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TOTAL EXISTING FLOW TO POA-A-3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 14

EX-POA-A-3

Hydrograph type =  Combine Peak discharge =  85.43 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  332,267 cuft
Inflow hyds. =  12, 13 Contrib. drain. area =  58.320 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 14

EX-POA-A-3

Hydrograph type =  Combine Peak discharge =  157.78 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  604,548 cuft
Inflow hyds. =  12, 13 Contrib. drain. area =  58.320 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 14

EX-POA-A-3

Hydrograph type =  Combine Peak discharge =  212.77 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  815,963 cuft
Inflow hyds. =  12, 13 Contrib. drain. area =  58.320 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 14

EX-POA-A-3

Hydrograph type =  Combine Peak discharge =  263.41 cfs
Storm frequency =  50 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  1,013,764 cuft
Inflow hyds. =  12, 13 Contrib. drain. area =  58.320 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 14

EX-POA-A-3

Hydrograph type =  Combine Peak discharge =  323.84 cfs
Storm frequency =  100 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  1,253,281 cuft
Inflow hyds. =  12, 13 Contrib. drain. area =  58.320 ac
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TR55 Tc Worksheet
2

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

Hyd. No. 18

EX-A-4-ONSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  3.33 0.00 0.00

Travel Time (min) = 10.85 + 0.00 + 0.00 = 10.85

Shallow Concentrated Flow
Flow length (ft) =  297.00 55.00 0.00
Watercourse slope (%) =  5.05 23.63 0.00
Surface description =  Unpaved Unpaved Paved
Average velocity (ft/s) =3.63 7.84 0.00

Travel Time (min) = 1.37 + 0.12 + 0.00 = 1.48

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 12.30 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 18

EX-A-4-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  6.417 cfs
Storm frequency =  2 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  16,731 cuft
Drainage area =  2.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.30 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 18

EX-A-4-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  11.88 cfs
Storm frequency =  10 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  30,822 cuft
Drainage area =  2.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.30 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 18

EX-A-4-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  16.03 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  41,818 cuft
Drainage area =  2.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.30 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 18

EX-A-4-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  19.85 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  52,131 cuft
Drainage area =  2.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.30 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 18

EX-A-4-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  24.41 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  64,641 cuft
Drainage area =  2.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.30 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
2

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

Hyd. No. 20

EX-B-1-ONSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  0.67 0.00 0.00

Travel Time (min) = 2.55 + 0.00 + 0.00 = 2.55

Shallow Concentrated Flow
Flow length (ft) =  320.00 200.00 0.00
Watercourse slope (%) =  0.95 2.00 0.00
Surface description =  Paved Unpaved Paved
Average velocity (ft/s) =1.98 2.28 0.00

Travel Time (min) = 2.69 + 1.46 + 0.00 = 4.15

Channel Flow
X sectional flow area (sqft) =  1.23 1.23 0.00
Wetted perimeter (ft) =  3.90 3.90 0.00
Channel slope (%) =  1.67 3.00 0.00
Manning's n-value =  0.013 0.013 0.015
Velocity (ft/s) =6.84

9.16
0.00

Flow length (ft) ({0})55.0 240.0 0.0

Travel Time (min) = 0.13 + 0.44 + 0.00 = 0.57

Total Travel Time, Tc .............................................................................. 7.30 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 20

EX-B-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  5.846 cfs
Storm frequency =  2 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  14,039 cuft
Drainage area =  1.510 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.30 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 20 -- 2 Year

Hyd No. 20



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 20

EX-B-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  8.972 cfs
Storm frequency =  10 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  22,149 cuft
Drainage area =  1.510 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.30 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 20



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 20

EX-B-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  11.23 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  28,137 cuft
Drainage area =  1.510 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.30 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 20



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 20

EX-B-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  13.27 cfs
Storm frequency =  50 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  33,610 cuft
Drainage area =  1.510 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.30 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 20

EX-B-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  15.69 cfs
Storm frequency =  100 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  40,131 cuft
Drainage area =  1.510 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.30 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
2

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

Hyd. No. 21

EX-B-1-OFFSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.150
Flow length (ft) =  40.0 70.0 40.0
Two-year 24-hr precip. (in) =  3.32 3.32 3.32
Land slope (%) =  15.00 7.00 7.00

Travel Time (min) = 2.06 + 0.54 + 2.80 = 5.41

Shallow Concentrated Flow
Flow length (ft) =  60.00 80.00 0.00
Watercourse slope (%) =  1.00 1.50 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.61 2.49 0.00

Travel Time (min) = 0.62 + 0.54 + 0.00 = 1.16

Channel Flow
X sectional flow area (sqft) =  1.23 1.23 1.23
Wetted perimeter (ft) =  3.90 3.90 3.90
Channel slope (%) =  0.90 1.50 3.00
Manning's n-value =  0.013 0.013 0.013
Velocity (ft/s) =5.02

6.48
9.16

Flow length (ft) ({0})45.0 55.0 240.0

Travel Time (min) = 0.15 + 0.14 + 0.44 = 0.73

Total Travel Time, Tc .............................................................................. 7.30 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 21

EX-B-1-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  13.96 cfs
Storm frequency =  2 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  32,455 cuft
Drainage area =  4.080 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.30 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 21 -- 2 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 21

EX-B-1-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  22.51 cfs
Storm frequency =  10 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  53,598 cuft
Drainage area =  4.080 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.30 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 21

EX-B-1-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  28.72 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  69,416 cuft
Drainage area =  4.080 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.30 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 21

EX-B-1-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  34.34 cfs
Storm frequency =  50 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  83,961 cuft
Drainage area =  4.080 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.30 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 21

EX-B-1-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  40.98 cfs
Storm frequency =  100 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  101,360 cuft
Drainage area =  4.080 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.30 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
2

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

Hyd. No. 22

EX-B-2-ONSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  6.67 0.00 0.00

Travel Time (min) = 8.22 + 0.00 + 0.00 = 8.22

Shallow Concentrated Flow
Flow length (ft) =  350.00 980.00 0.00
Watercourse slope (%) =  10.86 0.82 0.00
Surface description =  Unpaved Unpaved Paved
Average velocity (ft/s) =5.32 1.46 0.00

Travel Time (min) = 1.10 + 11.18 + 0.00 = 12.28

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 20.50 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 22

EX-B-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  37.97 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  132,390 cuft
Drainage area =  22.910 ac Curve number =  81
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.50 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 22

EX-B-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  69.74 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  240,773 cuft
Drainage area =  22.910 ac Curve number =  81
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.50 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 22

EX-B-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  93.83 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  324,898 cuft
Drainage area =  22.910 ac Curve number =  81
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.50 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 22

EX-B-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  116.00 cfs
Storm frequency =  50 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  403,591 cuft
Drainage area =  22.910 ac Curve number =  81
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.50 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 22

EX-B-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  142.44 cfs
Storm frequency =  100 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  498,867 cuft
Drainage area =  22.910 ac Curve number =  81
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.50 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 23

EX-B-2-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  4.661 cfs
Storm frequency =  2 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  9,699 cuft
Drainage area =  1.250 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 23

EX-B-2-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  7.399 cfs
Storm frequency =  10 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  15,834 cuft
Drainage area =  1.250 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 23

EX-B-2-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  9.383 cfs
Storm frequency =  25 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  20,407 cuft
Drainage area =  1.250 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 23

EX-B-2-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  11.18 cfs
Storm frequency =  50 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  24,604 cuft
Drainage area =  1.250 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 23

EX-B-2-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  13.29 cfs
Storm frequency =  100 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  29,620 cuft
Drainage area =  1.250 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 24

EX-B-2

Hydrograph type =  Combine Peak discharge =  38.75 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  142,089 cuft
Inflow hyds. =  22, 23 Contrib. drain. area =  24.160 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 24

EX-B-2

Hydrograph type =  Combine Peak discharge =  70.94 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  256,606 cuft
Inflow hyds. =  22, 23 Contrib. drain. area =  24.160 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 24

EX-B-2

Hydrograph type =  Combine Peak discharge =  95.34 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  345,304 cuft
Inflow hyds. =  22, 23 Contrib. drain. area =  24.160 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 24

EX-B-2

Hydrograph type =  Combine Peak discharge =  117.78 cfs
Storm frequency =  50 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  428,195 cuft
Inflow hyds. =  22, 23 Contrib. drain. area =  24.160 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 24

EX-B-2

Hydrograph type =  Combine Peak discharge =  144.54 cfs
Storm frequency =  100 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  528,487 cuft
Inflow hyds. =  22, 23 Contrib. drain. area =  24.160 ac
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EX-B-2 POND ROUTING 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Pond No. 1 -  EX-B-2-ONSITE-POND

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 434.50 ft

Stage / Storage Table

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

0.00 434.50 1,040 0 0
0.50 435.00 3,282 1,028 1,028
1.50 436.00 7,187 5,108 6,136
2.50 437.00 14,788 10,760 16,897
3.50 438.00 51,779 31,410 48,306
4.50 439.00 113,114 80,466 128,773
5.50 440.00 182,936 146,618 275,391

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  13.75 0.00 0.00 0.00

Crest El. (ft) =  438.00 0.00 0.00 0.00

Weir Coeff. =  2.60 3.33 3.33 3.33

Weir Type =  Broad --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.630 (by Contour)

TW Elev. (ft) =  0.00

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

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0

Stage (ft)

0.00 434.50

1.00 435.50

2.00 436.50

3.00 437.50

4.00 438.50

5.00 439.50

6.00 440.50

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 25

EX-B-2 Routing

Hydrograph type =  Reservoir Peak discharge =  5.354 cfs
Storm frequency =  2 yrs Time to peak =  12.67 hrs
Time interval =  2 min Hyd. volume =  56,131 cuft
Inflow hyd. No. =  24 - EX-B-2 Max. Elevation =  438.28 ft
Reservoir name =  EX-B-2-ONSITE-POND Max. Storage =  70,884 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 25

EX-B-2 Routing

Hydrograph type =  Reservoir Peak discharge =  25.74 cfs
Storm frequency =  10 yrs Time to peak =  12.40 hrs
Time interval =  2 min Hyd. volume =  163,108 cuft
Inflow hyd. No. =  24 - EX-B-2 Max. Elevation =  438.80 ft
Reservoir name =  EX-B-2-ONSITE-POND Max. Storage =  112,937 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 25

EX-B-2 Routing

Hydrograph type =  Reservoir Peak discharge =  40.93 cfs
Storm frequency =  25 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  246,992 cuft
Inflow hyd. No. =  24 - EX-B-2 Max. Elevation =  439.09 ft
Reservoir name =  EX-B-2-ONSITE-POND Max. Storage =  142,584 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 25

EX-B-2 Routing

Hydrograph type =  Reservoir Peak discharge =  52.59 cfs
Storm frequency =  50 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  325,666 cuft
Inflow hyd. No. =  24 - EX-B-2 Max. Elevation =  439.29 ft
Reservoir name =  EX-B-2-ONSITE-POND Max. Storage =  171,786 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 25

EX-B-2 Routing

Hydrograph type =  Reservoir Peak discharge =  67.14 cfs
Storm frequency =  100 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  421,336 cuft
Inflow hyd. No. =  24 - EX-B-2 Max. Elevation =  439.52 ft
Reservoir name =  EX-B-2-ONSITE-POND Max. Storage =  205,293 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 27

EX-POA-B

Hydrograph type =  Combine Peak discharge =  19.80 cfs
Storm frequency =  2 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  102,625 cuft
Inflow hyds. =  20, 21, 25 Contrib. drain. area =  5.590 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 27

EX-POA-B

Hydrograph type =  Combine Peak discharge =  31.66 cfs
Storm frequency =  10 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  238,855 cuft
Inflow hyds. =  20, 21, 25 Contrib. drain. area =  5.590 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 27

EX-POA-B

Hydrograph type =  Combine Peak discharge =  47.94 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  344,545 cuft
Inflow hyds. =  20, 21, 25 Contrib. drain. area =  5.590 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 27

EX-POA-B

Hydrograph type =  Combine Peak discharge =  65.75 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  443,236 cuft
Inflow hyds. =  20, 21, 25 Contrib. drain. area =  5.590 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 27

EX-POA-B

Hydrograph type =  Combine Peak discharge =  87.95 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  562,827 cuft
Inflow hyds. =  20, 21, 25 Contrib. drain. area =  5.590 ac
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TR55 Tc Worksheet
2

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

Hyd. No. 29

EX-C-ONSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.400 0.011
Flow length (ft) =  110.0 40.0 0.0
Two-year 24-hr precip. (in) =  3.32 3.32 0.00
Land slope (%) =  22.00 2.00 0.00

Travel Time (min) = 8.72 + 10.13 + 0.00 = 18.85

Shallow Concentrated Flow
Flow length (ft) =  269.00 0.00 0.00
Watercourse slope (%) =  2.60 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =3.28 0.00 0.00

Travel Time (min) = 1.37 + 0.00 + 0.00 = 1.37

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 20.20 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 29

EX-C-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  1.896 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  6,585 cuft
Drainage area =  1.090 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.20 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

1

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (hrs)

EX-C-ONSITE

Hyd. No. 29 -- 2 Year

Hyd No. 29



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 29

EX-C-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  3.424 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  11,826 cuft
Drainage area =  1.090 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.20 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

3

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (hrs)

EX-C-ONSITE

Hyd. No. 29 -- 10 Year

Hyd No. 29



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 29

EX-C-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  4.576 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  15,872 cuft
Drainage area =  1.090 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.20 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 29

EX-C-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  5.633 cfs
Storm frequency =  50 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  19,648 cuft
Drainage area =  1.090 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.20 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 29

EX-C-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  6.891 cfs
Storm frequency =  100 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  24,212 cuft
Drainage area =  1.090 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.20 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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EX-C-OFFSITE WATERSHED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TR55 Tc Worksheet
2

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

Hyd. No. 30

EX-C-OFFSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  30.0 120.0 0.0
Two-year 24-hr precip. (in) =  3.32 3.32 0.00
Land slope (%) =  5.33 2.00 0.00

Travel Time (min) = 2.48 + 1.38 + 0.00 = 3.86

Shallow Concentrated Flow
Flow length (ft) =  585.00 0.00 0.00
Watercourse slope (%) =  1.70 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =2.65 0.00 0.00

Travel Time (min) = 3.68 + 0.00 + 0.00 = 3.68

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 7.50 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 30

EX-C-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  4.360 cfs
Storm frequency =  2 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  10,087 cuft
Drainage area =  1.320 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.50 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 30

EX-C-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  7.125 cfs
Storm frequency =  10 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  16,853 cuft
Drainage area =  1.320 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.50 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 30

EX-C-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  9.141 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  21,935 cuft
Drainage area =  1.320 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.50 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 30

EX-C-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  10.97 cfs
Storm frequency =  50 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  26,615 cuft
Drainage area =  1.320 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.50 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 30

EX-C-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  13.12 cfs
Storm frequency =  100 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  32,222 cuft
Drainage area =  1.320 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.50 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 31

EX-POA-C

Hydrograph type =  Combine Peak discharge =  5.784 cfs
Storm frequency =  2 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  16,673 cuft
Inflow hyds. =  29, 30 Contrib. drain. area =  2.410 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 31

EX-POA-C

Hydrograph type =  Combine Peak discharge =  9.736 cfs
Storm frequency =  10 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  28,679 cuft
Inflow hyds. =  29, 30 Contrib. drain. area =  2.410 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 31

EX-POA-C

Hydrograph type =  Combine Peak discharge =  12.66 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  37,807 cuft
Inflow hyds. =  29, 30 Contrib. drain. area =  2.410 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 31

EX-POA-C

Hydrograph type =  Combine Peak discharge =  15.31 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  46,264 cuft
Inflow hyds. =  29, 30 Contrib. drain. area =  2.410 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 31

EX-POA-C

Hydrograph type =  Combine Peak discharge =  18.47 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  56,433 cuft
Inflow hyds. =  29, 30 Contrib. drain. area =  2.410 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 33

Combined EX-POA-ABC

Hydrograph type =  Combine Peak discharge =  249.70 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  1,016,797 cuft
Inflow hyds. =  5, 10, 14, 18, 27, 31 Contrib. drain. area =  2.990 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 33

Combined EX-POA-ABC

Hydrograph type =  Combine Peak discharge =  458.45 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  1,880,891 cuft
Inflow hyds. =  5, 10, 14, 18, 27, 31 Contrib. drain. area =  2.990 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 33

Combined EX-POA-ABC

Hydrograph type =  Combine Peak discharge =  624.65 cfs
Storm frequency =  25 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  2,549,304 cuft
Inflow hyds. =  5, 10, 14, 18, 27, 31 Contrib. drain. area =  2.990 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 33

Combined EX-POA-ABC

Hydrograph type =  Combine Peak discharge =  779.81 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  3,173,432 cuft
Inflow hyds. =  5, 10, 14, 18, 27, 31 Contrib. drain. area =  2.990 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 33

Combined EX-POA-ABC

Hydrograph type =  Combine Peak discharge =  959.70 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  3,928,400 cuft
Inflow hyds. =  5, 10, 14, 18, 27, 31 Contrib. drain. area =  2.990 ac
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TR55 Tc Worksheet
2

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

Hyd. No. 35

EX-D-1-ONSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  9.33 0.00 0.00

Travel Time (min) = 7.19 + 0.00 + 0.00 = 7.19

Shallow Concentrated Flow
Flow length (ft) =  431.00 443.00 0.00
Watercourse slope (%) =  3.02 0.90 0.00
Surface description =  Unpaved Unpaved Paved
Average velocity (ft/s) =2.80 1.53 0.00

Travel Time (min) = 2.56 + 4.82 + 0.00 = 7.39

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 14.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 35

EX-D-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  8.759 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  24,806 cuft
Drainage area =  4.910 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 35

EX-D-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  16.52 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  46,302 cuft
Drainage area =  4.910 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.60 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 35

EX-D-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  22.46 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  63,168 cuft
Drainage area =  4.910 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.60 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 35

EX-D-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  27.94 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  79,030 cuft
Drainage area =  4.910 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.60 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 35

EX-D-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  34.50 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  98,307 cuft
Drainage area =  4.910 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.60 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
2

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

Hyd. No. 36

EX-D-2-ONSITE

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  10.00 0.00 0.00

Travel Time (min) = 6.99 + 0.00 + 0.00 = 6.99

Shallow Concentrated Flow
Flow length (ft) =  240.00 449.00 0.00
Watercourse slope (%) =  2.08 4.45 0.00
Surface description =  Unpaved Unpaved Paved
Average velocity (ft/s) =2.33 3.40 0.00

Travel Time (min) = 1.72 + 2.20 + 0.00 = 3.92

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 10.90 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 36

EX-D-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  9.963 cfs
Storm frequency =  2 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  25,834 cuft
Drainage area =  4.040 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.90 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 36

EX-D-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  17.57 cfs
Storm frequency =  10 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  45,820 cuft
Drainage area =  4.040 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.90 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 36

EX-D-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  23.25 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  61,174 cuft
Drainage area =  4.040 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.90 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 36

EX-D-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  28.43 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  75,467 cuft
Drainage area =  4.040 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.90 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 36

EX-D-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  34.59 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  92,711 cuft
Drainage area =  4.040 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.90 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 37

EX-D-2-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  2.651 cfs
Storm frequency =  2 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  5,445 cuft
Drainage area =  0.760 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 37

EX-D-2-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.318 cfs
Storm frequency =  10 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  9,097 cuft
Drainage area =  0.760 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 37

EX-D-2-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  5.532 cfs
Storm frequency =  25 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  11,840 cuft
Drainage area =  0.760 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 37

EX-D-2-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  6.630 cfs
Storm frequency =  50 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  14,366 cuft
Drainage area =  0.760 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 37

EX-D-2-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  7.928 cfs
Storm frequency =  100 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  17,392 cuft
Drainage area =  0.760 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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EX-D-2-OFFSITE-UNDISTURBED WATERSHED 

 

 

 

 

 

 

 

 

 

 

 

 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 38

EX-D-2-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  2.928 cfs
Storm frequency =  2 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  5,985 cuft
Drainage area =  0.870 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 38

EX-D-2-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.834 cfs
Storm frequency =  10 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  10,116 cuft
Drainage area =  0.870 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 38

EX-D-2-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  6.227 cfs
Storm frequency =  25 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  13,233 cuft
Drainage area =  0.870 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 38

EX-D-2-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  7.488 cfs
Storm frequency =  50 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  16,108 cuft
Drainage area =  0.870 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 38

EX-D-2-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  8.978 cfs
Storm frequency =  100 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  19,557 cuft
Drainage area =  0.870 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 39

EX-POA-D-1

Hydrograph type =  Combine Peak discharge =  22.53 cfs
Storm frequency =  2 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  62,070 cuft
Inflow hyds. =  35, 36, 37, 38 Contrib. drain. area =  10.580 ac

1

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

Q (cfs)

Time (hrs)

EX-POA-D-1

Hyd. No. 39 -- 2 Year

Hyd No. 39 Hyd No. 35 Hyd No. 36 Hyd No. 37

Hyd No. 38



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 39

EX-POA-D-1

Hydrograph type =  Combine Peak discharge =  40.29 cfs
Storm frequency =  10 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  111,334 cuft
Inflow hyds. =  35, 36, 37, 38 Contrib. drain. area =  10.580 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 39

EX-POA-D-1

Hydrograph type =  Combine Peak discharge =  53.67 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  149,415 cuft
Inflow hyds. =  35, 36, 37, 38 Contrib. drain. area =  10.580 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 39

EX-POA-D-1

Hydrograph type =  Combine Peak discharge =  65.95 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  184,972 cuft
Inflow hyds. =  35, 36, 37, 38 Contrib. drain. area =  10.580 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 39

EX-POA-D-1

Hydrograph type =  Combine Peak discharge =  80.57 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  227,968 cuft
Inflow hyds. =  35, 36, 37, 38 Contrib. drain. area =  10.580 ac
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EX-D-3-OFFSITE WATERSHED 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Langan Project #100748101

Project: By:

Location: Checked:

Watershed:

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1) Grass Grass

2 Manning's roughness coeff., n (table 3-1) 0.240 0.240

3 Flow length, L (total L<100 ft) ft 25 20

4 Two-yr 24-hr rainfall, P2 in 3.32 3.32

5 Land Slope, s ft/ft 0.1600 0.3300

6 Tt =      0.007(nL)
0.8   

Compute Tt,  hr 0.0335 + 0.0210 + + + +

           (P2)
0.5

 (s)
.04

0.0545 hr

Shallow Concentrated Flow

7 Surface Description (Paved or Unpaved) Unpaved Unpaved Unpaved

8 Flow length, L ft 200 207 150

9 Watercourse slope, s ft/ft 0.0800 0.0480 0.0100

10 Average Velocity, V (figure 3-1) ft/sec 4.56 3.53 1.61

11 Tt = L / (3600V) Compute Tt , hr 0.0122 + 0.0163 + 0.0258 + + +

0.0543 hr

Channel / Pipe Flow

12 Cross Sectional flow area, a ft
2

7.95

13 Wetted Perimeter, pw ft 7.10

14 Hydraulic radius, r = a/pw ft 1.12

15 Channel slope, s ft/ft 0.0080

16 Manning's roughness coeff., n (table 3-1) 0.0130

17 V = (1.49*r
2/3

*s
1/2

)/n ft/s 11.05

18 Flow length, L ft 78

19 Tt = L / (3600V) Compute Tt , hr 0.0020 + + + + +

0.0020 hr

20 Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.11 hr

6.6 min

12/11/2020

Smithfield Township, Monroe County, PA TH Date: 12/11/2020

EX-D-3-OFFSITE

TR-55 TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt) CALCULATIONS

Smithfield Gateway Phase 1A-1 MJV Date:

\\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-1\SG Phase 1A-1 Watershed Tc Calculations

12/11/2020   @   1:20 PM



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 41

EX-D-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  7.907 cfs
Storm frequency =  2 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  18,167 cuft
Drainage area =  2.580 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 41

EX-D-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  13.29 cfs
Storm frequency =  10 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  31,074 cuft
Drainage area =  2.580 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.60 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 41

EX-D-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  17.24 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  40,851 cuft
Drainage area =  2.580 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.60 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 41

EX-D-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  20.82 cfs
Storm frequency =  50 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  49,892 cuft
Drainage area =  2.580 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.60 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 41

EX-D-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  25.06 cfs
Storm frequency =  100 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  60,749 cuft
Drainage area =  2.580 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.60 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 42

EX-POA-D

Hydrograph type =  Combine Peak discharge =  30.32 cfs
Storm frequency =  2 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  80,237 cuft
Inflow hyds. =  35, 36, 37, 38, 41 Contrib. drain. area =  13.160 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 42

EX-POA-D

Hydrograph type =  Combine Peak discharge =  53.26 cfs
Storm frequency =  10 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  142,408 cuft
Inflow hyds. =  35, 36, 37, 38, 41 Contrib. drain. area =  13.160 ac
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Hyd No. 38 Hyd No. 41



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 42

EX-POA-D

Hydrograph type =  Combine Peak discharge =  70.44 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  190,266 cuft
Inflow hyds. =  35, 36, 37, 38, 41 Contrib. drain. area =  13.160 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 42

EX-POA-D

Hydrograph type =  Combine Peak discharge =  86.15 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  234,864 cuft
Inflow hyds. =  35, 36, 37, 38, 41 Contrib. drain. area =  13.160 ac
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Hyd No. 38 Hyd No. 41



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 42

EX-POA-D

Hydrograph type =  Combine Peak discharge =  104.84 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  288,718 cuft
Inflow hyds. =  35, 36, 37, 38, 41 Contrib. drain. area =  13.160 ac
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TR55 Tc Worksheet
2

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

Hyd. No. 45

EX-E-1-DISTURBED

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  22.67 0.00 0.00

Travel Time (min) = 5.04 + 0.00 + 0.00 = 5.04

Shallow Concentrated Flow
Flow length (ft) =  237.00 1037.00 376.00
Watercourse slope (%) =  19.41 1.25 26.00
Surface description =  Unpaved Unpaved Unpaved
Average velocity (ft/s) =7.11 1.80 8.23

Travel Time (min) = 0.56 + 9.58 + 0.76 = 10.90

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 15.90 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 45

EX-E-1-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  5.607 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  15,716 cuft
Drainage area =  2.490 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.90 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 45



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 45

EX-E-1-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  9.747 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  27,535 cuft
Drainage area =  2.490 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.90 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 45

EX-E-1-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  12.82 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  36,570 cuft
Drainage area =  2.490 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.90 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 45

EX-E-1-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  15.63 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  44,962 cuft
Drainage area =  2.490 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.90 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 45

EX-E-1-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  18.95 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  55,070 cuft
Drainage area =  2.490 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.90 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 46

EX-E-1-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  26.24 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  74,301 cuft
Drainage area =  9.580 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 46

EX-E-1-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  42.47 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  122,704 cuft
Drainage area =  9.580 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 46

EX-E-1-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  54.28 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  158,918 cuft
Drainage area =  9.580 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 46

EX-E-1-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  64.96 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  192,214 cuft
Drainage area =  9.580 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 46

EX-E-1-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  77.58 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  232,047 cuft
Drainage area =  9.580 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
2

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

Hyd. No. 47

EX-E-2-DISTURBED

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  10.67 0.00 0.00

Travel Time (min) = 14.93 + 0.00 + 0.00 = 14.93

Shallow Concentrated Flow
Flow length (ft) =  1290.00 0.00 0.00
Watercourse slope (%) =  12.97 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =5.81 0.00 0.00

Travel Time (min) = 3.70 + 0.00 + 0.00 = 3.70

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 18.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 47

EX-E-2-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  3.578 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  11,421 cuft
Drainage area =  2.310 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 47

EX-E-2-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  6.905 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  21,604 cuft
Drainage area =  2.310 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.60 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 47

EX-E-2-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  9.475 cfs
Storm frequency =  25 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  29,640 cuft
Drainage area =  2.310 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.60 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 47

EX-E-2-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  11.86 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  37,219 cuft
Drainage area =  2.310 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.60 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 47

EX-E-2-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  14.72 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  46,447 cuft
Drainage area =  2.310 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.60 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 48

EX-E-2-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  32.12 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  101,977 cuft
Drainage area =  19.680 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 48

EX-E-2-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  60.88 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  190,342 cuft
Drainage area =  19.680 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.60 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 48

EX-E-2-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  82.93 cfs
Storm frequency =  25 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  259,680 cuft
Drainage area =  19.680 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.60 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 48

EX-E-2-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  103.33 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  324,886 cuft
Drainage area =  19.680 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.60 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 48

EX-E-2-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  127.73 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  404,131 cuft
Drainage area =  19.680 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.60 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 49

EX-POA-E

Hydrograph type =  Combine Peak discharge =  66.74 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  203,415 cuft
Inflow hyds. =  45, 46, 47, 48 Contrib. drain. area =  34.060 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 49

EX-POA-E

Hydrograph type =  Combine Peak discharge =  118.39 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  362,184 cuft
Inflow hyds. =  45, 46, 47, 48 Contrib. drain. area =  34.060 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 49

EX-POA-E

Hydrograph type =  Combine Peak discharge =  157.29 cfs
Storm frequency =  25 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  484,809 cuft
Inflow hyds. =  45, 46, 47, 48 Contrib. drain. area =  34.060 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 49

EX-POA-E

Hydrograph type =  Combine Peak discharge =  193.00 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  599,281 cuft
Inflow hyds. =  45, 46, 47, 48 Contrib. drain. area =  34.060 ac

4

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

30.00 30.00

60.00 60.00

90.00 90.00

120.00 120.00

150.00 150.00

180.00 180.00

210.00 210.00

Q (cfs)

Time (hrs)

EX-POA-E

Hyd. No. 49 -- 50 Year

Hyd No. 49 Hyd No. 45 Hyd No. 46 Hyd No. 47

Hyd No. 48



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 49

EX-POA-E

Hydrograph type =  Combine Peak discharge =  235.56 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  737,696 cuft
Inflow hyds. =  45, 46, 47, 48 Contrib. drain. area =  34.060 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 52

TOTAL BRODHEAD CREEK

Hydrograph type =  Combine Peak discharge =  316.45 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  1,220,212 cuft
Inflow hyds. =  33, 49 Contrib. drain. area =  0.000 ac

1

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

50.00 50.00

100.00 100.00

150.00 150.00

200.00 200.00

250.00 250.00

300.00 300.00

350.00 350.00

Q (cfs)

Time (hrs)

TOTAL BRODHEAD CREEK

Hyd. No. 52 -- 2 Year

Hyd No. 52 Hyd No. 33 Hyd No. 49



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 52

TOTAL BRODHEAD CREEK

Hydrograph type =  Combine Peak discharge =  576.84 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  2,243,077 cuft
Inflow hyds. =  33, 49 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 52

TOTAL BRODHEAD CREEK

Hydrograph type =  Combine Peak discharge =  781.95 cfs
Storm frequency =  25 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  3,034,111 cuft
Inflow hyds. =  33, 49 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 52

TOTAL BRODHEAD CREEK

Hydrograph type =  Combine Peak discharge =  972.81 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  3,772,711 cuft
Inflow hyds. =  33, 49 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 52

TOTAL BRODHEAD CREEK

Hydrograph type =  Combine Peak discharge =  1195.26 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  4,666,100 cuft
Inflow hyds. =  33, 49 Contrib. drain. area =  0.000 ac
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Hydrograph Summary Report

1

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

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

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

1 SCS Runoff 11.97 2 726 41,920 ------ ------ ------ EX-A-1-A-ONSITE

2 SCS Runoff 3.179 2 732 14,026 ------ ------ ------ EX-A-1-A-OFFSITE-DISTURBED

3 SCS Runoff 57.01 2 732 246,648 ------ ------ ------ EX-A-1-A-OFFSITE-UNDISTURBED

4 SCS Runoff 32.61 2 722 91,552 ------ ------ ------ EX-A-1-D-OFFSITE

5 Combine 94.05 2 726 394,146 1, 2, 3,
4

------ ------ EX-POA-A-1

6 Combine 14.98 2 728 55,946 1, 2, ------ ------ POA-A-1 ONSITE & OFFSITE DISTU

8 SCS Runoff 18.54 2 724 59,180 ------ ------ ------ EX-A-2-A-ONSITE

9 SCS Runoff 33.73 2 722 95,176 ------ ------ ------ EX-A-2-A OFFSITE

10 Combine 51.92 2 724 154,356 8, 9 ------ ------ EX-POA-A-2

12 SCS Runoff 53.61 2 724 169,405 ------ ------ ------ EX-A-3-ONSITE

13 SCS Runoff 37.39 2 734 162,862 ------ ------ ------ EX-A-3-OFFSITE

14 Combine 85.43 2 726 332,267 12, 13 ------ ------ EX-POA-A-3

16 Combine 86.69 2 726 284,531 6, 8, 12, ------ ------ POA-A ONSITE & OFFSITE DIST.

18 SCS Runoff 6.417 2 720 16,731 ------ ------ ------ EX-A-4-ONSITE

20 SCS Runoff 5.846 2 718 14,039 ------ ------ ------ EX-B-1-ONSITE

21 SCS Runoff 13.96 2 718 32,455 ------ ------ ------ EX-B-1-OFFSITE

22 SCS Runoff 37.97 2 726 132,390 ------ ------ ------ EX-B-2-ONSITE

23 SCS Runoff 4.661 2 716 9,699 ------ ------ ------ EX-B-2-OFFSITE

24 Combine 38.75 2 726 142,089 22, 23 ------ ------ EX-B-2

25 Reservoir 5.354 2 760 56,131 24 438.28 70,884 EX-B-2 Routing

26 Combine 5.846 2 718 70,170 20, 25 ------ ------ EX-B-ONSITE

27 Combine 19.80 2 718 102,625 20, 21, 25, ------ ------ EX-POA-B

29 SCS Runoff 1.896 2 726 6,585 ------ ------ ------ EX-C-ONSITE

30 SCS Runoff 4.360 2 718 10,087 ------ ------ ------ EX-C-OFFSITE

31 Combine 5.784 2 720 16,673 29, 30 ------ ------ EX-POA-C

33 Combine 249.70 2 724 1,016,797 5, 10, 14,
18, 27, 31,

------ ------ Combined EX-POA-ABC

35 SCS Runoff 8.759 2 722 24,806 ------ ------ ------ EX-D-1-ONSITE

36 SCS Runoff 9.963 2 720 25,834 ------ ------ ------ EX-D-2-ONSITE

37 SCS Runoff 2.651 2 716 5,445 ------ ------ ------ EX-D-2-OFFSITE-DISTURBED

38 SCS Runoff 2.928 2 716 5,985 ------ ------ ------ EX-D-2-OFFSITE-UNDISTURBED

Smithfield Gateway Phase 1A-1 - Existing.gpwReturn Period: 2 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

2

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

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

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

39 Combine 22.53 2 720 62,070 35, 36, 37,
38

------ ------ EX-POA-D-1

40 Combine 20.25 2 720 56,085 35, 36, 37, ------ ------ EX-POA-D-1 ONSITE & OFFSITE DI

41 SCS Runoff 7.907 2 718 18,167 ------ ------ ------ EX-D-3-OFFSITE

42 Combine 30.32 2 720 80,237 35, 36, 37,
38, 41

------ ------ EX-POA-D

43 Combine 28.04 2 720 74,253 35, 36, 37,
41,

------ ------ EX-POA-D ONSITE & OFFSITE DIST

45 SCS Runoff 5.607 2 722 15,716 ------ ------ ------ EX-E-1-DISTURBED

46 SCS Runoff 26.24 2 722 74,301 ------ ------ ------ EX-E-1-UNDISTURBED

47 SCS Runoff 3.578 2 724 11,421 ------ ------ ------ EX-E-2-DISTURBED

48 SCS Runoff 32.12 2 724 101,977 ------ ------ ------ EX-E-2-UNDISTURBED

49 Combine 66.74 2 724 203,415 45, 46, 47,
48

------ ------ EX-POA-E

50 Combine 9.083 2 724 27,136 45, 47, ------ ------ EX-POA-E DISTURBED

52 Combine 316.45 2 724 1,220,212 33, 49, ------ ------ TOTAL BRODHEAD CREEK

Smithfield Gateway Phase 1A-1 - Existing.gpwReturn Period: 2 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

3

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

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

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

1 SCS Runoff 22.37 2 726 77,225 ------ ------ ------ EX-A-1-A-ONSITE

2 SCS Runoff 4.913 2 732 22,129 ------ ------ ------ EX-A-1-A-OFFSITE-DISTURBED

3 SCS Runoff 98.56 2 732 426,942 ------ ------ ------ EX-A-1-A-OFFSITE-UNDISTURBED

4 SCS Runoff 58.47 2 722 164,410 ------ ------ ------ EX-A-1-D-OFFSITE

5 Combine 166.20 2 726 690,707 1, 2, 3,
4

------ ------ EX-POA-A-1

6 Combine 26.86 2 728 99,354 1, 2, ------ ------ POA-A-1 ONSITE & OFFSITE DISTU

8 SCS Runoff 35.78 2 724 111,948 ------ ------ ------ EX-A-2-A-ONSITE

9 SCS Runoff 62.52 2 722 175,334 ------ ------ ------ EX-A-2-A OFFSITE

10 Combine 97.01 2 724 287,282 8, 9 ------ ------ EX-POA-A-2

12 SCS Runoff 99.82 2 724 312,078 ------ ------ ------ EX-A-3-ONSITE

13 SCS Runoff 67.70 2 732 292,470 ------ ------ ------ EX-A-3-OFFSITE

14 Combine 157.78 2 726 604,548 12, 13 ------ ------ EX-POA-A-3

16 Combine 161.36 2 724 523,380 6, 8, 12, ------ ------ POA-A ONSITE & OFFSITE DIST.

18 SCS Runoff 11.88 2 720 30,822 ------ ------ ------ EX-A-4-ONSITE

20 SCS Runoff 8.972 2 718 22,149 ------ ------ ------ EX-B-1-ONSITE

21 SCS Runoff 22.51 2 718 53,598 ------ ------ ------ EX-B-1-OFFSITE

22 SCS Runoff 69.74 2 726 240,773 ------ ------ ------ EX-B-2-ONSITE

23 SCS Runoff 7.399 2 716 15,834 ------ ------ ------ EX-B-2-OFFSITE

24 Combine 70.94 2 726 256,606 22, 23 ------ ------ EX-B-2

25 Reservoir 25.74 2 744 163,108 24 438.80 112,937 EX-B-2 Routing

26 Combine 26.69 2 744 185,257 20, 25 ------ ------ EX-B-ONSITE

27 Combine 31.66 2 720 238,855 20, 21, 25, ------ ------ EX-POA-B

29 SCS Runoff 3.424 2 726 11,826 ------ ------ ------ EX-C-ONSITE

30 SCS Runoff 7.125 2 718 16,853 ------ ------ ------ EX-C-OFFSITE

31 Combine 9.736 2 720 28,679 29, 30 ------ ------ EX-POA-C

33 Combine 458.45 2 724 1,880,891 5, 10, 14,
18, 27, 31,

------ ------ Combined EX-POA-ABC

35 SCS Runoff 16.52 2 722 46,302 ------ ------ ------ EX-D-1-ONSITE

36 SCS Runoff 17.57 2 720 45,820 ------ ------ ------ EX-D-2-ONSITE

37 SCS Runoff 4.318 2 716 9,097 ------ ------ ------ EX-D-2-OFFSITE-DISTURBED

38 SCS Runoff 4.834 2 716 10,116 ------ ------ ------ EX-D-2-OFFSITE-UNDISTURBED

Smithfield Gateway Phase 1A-1 - Existing.gpwReturn Period: 10 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

4

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

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

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

39 Combine 40.29 2 720 111,334 35, 36, 37,
38

------ ------ EX-POA-D-1

40 Combine 36.60 2 720 101,218 35, 36, 37, ------ ------ EX-POA-D-1 ONSITE & OFFSITE DI

41 SCS Runoff 13.29 2 718 31,074 ------ ------ ------ EX-D-3-OFFSITE

42 Combine 53.26 2 720 142,408 35, 36, 37,
38, 41

------ ------ EX-POA-D

43 Combine 49.57 2 720 132,292 35, 36, 37,
41,

------ ------ EX-POA-D ONSITE & OFFSITE DIST

45 SCS Runoff 9.747 2 722 27,535 ------ ------ ------ EX-E-1-DISTURBED

46 SCS Runoff 42.47 2 722 122,704 ------ ------ ------ EX-E-1-UNDISTURBED

47 SCS Runoff 6.905 2 724 21,604 ------ ------ ------ EX-E-2-DISTURBED

48 SCS Runoff 60.88 2 724 190,342 ------ ------ ------ EX-E-2-UNDISTURBED

49 Combine 118.39 2 724 362,184 45, 46, 47,
48

------ ------ EX-POA-E

50 Combine 16.40 2 724 49,139 45, 47, ------ ------ EX-POA-E DISTURBED

52 Combine 576.84 2 724 2,243,077 33, 49, ------ ------ TOTAL BRODHEAD CREEK

Smithfield Gateway Phase 1A-1 - Existing.gpwReturn Period: 10 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

5

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

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

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

1 SCS Runoff 30.30 2 726 104,776 ------ ------ ------ EX-A-1-A-ONSITE

2 SCS Runoff 6.168 2 732 28,111 ------ ------ ------ EX-A-1-A-OFFSITE-DISTURBED

3 SCS Runoff 129.41 2 732 564,138 ------ ------ ------ EX-A-1-A-OFFSITE-UNDISTURBED

4 SCS Runoff 77.91 2 722 220,668 ------ ------ ------ EX-A-1-D-OFFSITE

5 Combine 220.20 2 726 917,694 1, 2, 3,
4

------ ------ EX-POA-A-1

6 Combine 35.88 2 726 132,887 1, 2, ------ ------ POA-A-1 ONSITE & OFFSITE DISTU

8 SCS Runoff 49.10 2 724 153,590 ------ ------ ------ EX-A-2-A-ONSITE

9 SCS Runoff 84.41 2 722 237,886 ------ ------ ------ EX-A-2-A OFFSITE

10 Combine 131.80 2 722 391,476 8, 9 ------ ------ EX-POA-A-2

12 SCS Runoff 135.04 2 724 423,414 ------ ------ ------ EX-A-3-ONSITE

13 SCS Runoff 90.64 2 732 392,549 ------ ------ ------ EX-A-3-OFFSITE

14 Combine 212.77 2 726 815,963 12, 13 ------ ------ EX-POA-A-3

16 Combine 218.75 2 724 709,891 6, 8, 12, ------ ------ POA-A ONSITE & OFFSITE DIST.

18 SCS Runoff 16.03 2 720 41,818 ------ ------ ------ EX-A-4-ONSITE

20 SCS Runoff 11.23 2 718 28,137 ------ ------ ------ EX-B-1-ONSITE

21 SCS Runoff 28.72 2 718 69,416 ------ ------ ------ EX-B-1-OFFSITE

22 SCS Runoff 93.83 2 726 324,898 ------ ------ ------ EX-B-2-ONSITE

23 SCS Runoff 9.383 2 716 20,407 ------ ------ ------ EX-B-2-OFFSITE

24 Combine 95.34 2 726 345,304 22, 23 ------ ------ EX-B-2

25 Reservoir 40.93 2 742 246,992 24 439.09 142,584 EX-B-2 Routing

26 Combine 42.18 2 742 275,129 20, 25 ------ ------ EX-B-ONSITE

27 Combine 47.94 2 720 344,545 20, 21, 25, ------ ------ EX-POA-B

29 SCS Runoff 4.576 2 726 15,872 ------ ------ ------ EX-C-ONSITE

30 SCS Runoff 9.141 2 718 21,935 ------ ------ ------ EX-C-OFFSITE

31 Combine 12.66 2 720 37,807 29, 30 ------ ------ EX-POA-C

33 Combine 624.65 2 724 2,549,304 5, 10, 14,
18, 27, 31,

------ ------ Combined EX-POA-ABC

35 SCS Runoff 22.46 2 722 63,168 ------ ------ ------ EX-D-1-ONSITE

36 SCS Runoff 23.25 2 720 61,174 ------ ------ ------ EX-D-2-ONSITE

37 SCS Runoff 5.532 2 716 11,840 ------ ------ ------ EX-D-2-OFFSITE-DISTURBED

38 SCS Runoff 6.227 2 716 13,233 ------ ------ ------ EX-D-2-OFFSITE-UNDISTURBED

Smithfield Gateway Phase 1A-1 - Existing.gpwReturn Period: 25 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

6

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

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

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

39 Combine 53.67 2 720 149,415 35, 36, 37,
38

------ ------ EX-POA-D-1

40 Combine 48.95 2 720 136,183 35, 36, 37, ------ ------ EX-POA-D-1 ONSITE & OFFSITE DI

41 SCS Runoff 17.24 2 718 40,851 ------ ------ ------ EX-D-3-OFFSITE

42 Combine 70.44 2 720 190,266 35, 36, 37,
38, 41

------ ------ EX-POA-D

43 Combine 65.72 2 720 177,034 35, 36, 37,
41,

------ ------ EX-POA-D ONSITE & OFFSITE DIST

45 SCS Runoff 12.82 2 722 36,570 ------ ------ ------ EX-E-1-DISTURBED

46 SCS Runoff 54.28 2 722 158,918 ------ ------ ------ EX-E-1-UNDISTURBED

47 SCS Runoff 9.475 2 724 29,640 ------ ------ ------ EX-E-2-DISTURBED

48 SCS Runoff 82.93 2 724 259,680 ------ ------ ------ EX-E-2-UNDISTURBED

49 Combine 157.29 2 724 484,809 45, 46, 47,
48

------ ------ EX-POA-E

50 Combine 21.97 2 722 66,211 45, 47, ------ ------ EX-POA-E DISTURBED

52 Combine 781.95 2 724 3,034,111 33, 49, ------ ------ TOTAL BRODHEAD CREEK

Smithfield Gateway Phase 1A-1 - Existing.gpwReturn Period: 25 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

7

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

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

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

1 SCS Runoff 37.62 2 726 130,615 ------ ------ ------ EX-A-1-A-ONSITE

2 SCS Runoff 7.302 2 732 33,579 ------ ------ ------ EX-A-1-A-OFFSITE-DISTURBED

3 SCS Runoff 157.53 2 732 691,270 ------ ------ ------ EX-A-1-A-OFFSITE-UNDISTURBED

4 SCS Runoff 95.71 2 722 273,162 ------ ------ ------ EX-A-1-D-OFFSITE

5 Combine 269.61 2 726 1,128,625 1, 2, 3,
4

------ ------ EX-POA-A-1

6 Combine 44.24 2 726 164,194 1, 2, ------ ------ POA-A-1 ONSITE & OFFSITE DISTU

8 SCS Runoff 61.45 2 724 192,860 ------ ------ ------ EX-A-2-A-ONSITE

9 SCS Runoff 104.57 2 722 296,551 ------ ------ ------ EX-A-2-A OFFSITE

10 Combine 164.07 2 722 489,411 8, 9 ------ ------ EX-POA-A-2

12 SCS Runoff 167.51 2 724 527,833 ------ ------ ------ EX-A-3-ONSITE

13 SCS Runoff 111.71 2 732 485,930 ------ ------ ------ EX-A-3-OFFSITE

14 Combine 263.41 2 726 1,013,764 12, 13 ------ ------ EX-POA-A-3

16 Combine 271.74 2 724 884,887 6, 8, 12, ------ ------ POA-A ONSITE & OFFSITE DIST.

18 SCS Runoff 19.85 2 720 52,131 ------ ------ ------ EX-A-4-ONSITE

20 SCS Runoff 13.27 2 718 33,610 ------ ------ ------ EX-B-1-ONSITE

21 SCS Runoff 34.34 2 718 83,961 ------ ------ ------ EX-B-1-OFFSITE

22 SCS Runoff 116.00 2 726 403,591 ------ ------ ------ EX-B-2-ONSITE

23 SCS Runoff 11.18 2 716 24,604 ------ ------ ------ EX-B-2-OFFSITE

24 Combine 117.78 2 726 428,195 22, 23 ------ ------ EX-B-2

25 Reservoir 52.59 2 742 325,666 24 439.29 171,786 EX-B-2 Routing

26 Combine 54.06 2 742 359,276 20, 25 ------ ------ EX-B-ONSITE

27 Combine 65.75 2 720 443,236 20, 21, 25, ------ ------ EX-POA-B

29 SCS Runoff 5.633 2 726 19,648 ------ ------ ------ EX-C-ONSITE

30 SCS Runoff 10.97 2 718 26,615 ------ ------ ------ EX-C-OFFSITE

31 Combine 15.31 2 720 46,264 29, 30 ------ ------ EX-POA-C

33 Combine 779.81 2 724 3,173,432 5, 10, 14,
18, 27, 31,

------ ------ Combined EX-POA-ABC

35 SCS Runoff 27.94 2 722 79,030 ------ ------ ------ EX-D-1-ONSITE

36 SCS Runoff 28.43 2 720 75,467 ------ ------ ------ EX-D-2-ONSITE

37 SCS Runoff 6.630 2 716 14,366 ------ ------ ------ EX-D-2-OFFSITE-DISTURBED

38 SCS Runoff 7.488 2 716 16,108 ------ ------ ------ EX-D-2-OFFSITE-UNDISTURBED

Smithfield Gateway Phase 1A-1 - Existing.gpwReturn Period: 50 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

8

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

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

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

39 Combine 65.95 2 720 184,972 35, 36, 37,
38

------ ------ EX-POA-D-1

40 Combine 60.30 2 720 168,863 35, 36, 37, ------ ------ EX-POA-D-1 ONSITE & OFFSITE DI

41 SCS Runoff 20.82 2 718 49,892 ------ ------ ------ EX-D-3-OFFSITE

42 Combine 86.15 2 720 234,864 35, 36, 37,
38, 41

------ ------ EX-POA-D

43 Combine 80.51 2 720 218,755 35, 36, 37,
41,

------ ------ EX-POA-D ONSITE & OFFSITE DIST

45 SCS Runoff 15.63 2 722 44,962 ------ ------ ------ EX-E-1-DISTURBED

46 SCS Runoff 64.96 2 722 192,214 ------ ------ ------ EX-E-1-UNDISTURBED

47 SCS Runoff 11.86 2 724 37,219 ------ ------ ------ EX-E-2-DISTURBED

48 SCS Runoff 103.33 2 724 324,886 ------ ------ ------ EX-E-2-UNDISTURBED

49 Combine 193.00 2 724 599,281 45, 46, 47,
48

------ ------ EX-POA-E

50 Combine 27.11 2 722 82,181 45, 47, ------ ------ EX-POA-E DISTURBED

52 Combine 972.81 2 724 3,772,711 33, 49, ------ ------ TOTAL BRODHEAD CREEK

Smithfield Gateway Phase 1A-1 - Existing.gpwReturn Period: 50 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

9

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

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

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

1 SCS Runoff 46.37 2 726 161,957 ------ ------ ------ EX-A-1-A-ONSITE

2 SCS Runoff 8.643 2 732 40,094 ------ ------ ------ EX-A-1-A-OFFSITE-DISTURBED

3 SCS Runoff 190.88 2 732 844,171 ------ ------ ------ EX-A-1-A-OFFSITE-UNDISTURBED

4 SCS Runoff 116.88 2 722 336,606 ------ ------ ------ EX-A-1-D-OFFSITE

5 Combine 328.32 2 726 1,382,828 1, 2, 3,
4

------ ------ EX-POA-A-1

6 Combine 54.21 2 726 202,051 1, 2, ------ ------ POA-A-1 ONSITE & OFFSITE DISTU

8 SCS Runoff 76.26 2 724 240,681 ------ ------ ------ EX-A-2-A-ONSITE

9 SCS Runoff 128.64 2 722 367,711 ------ ------ ------ EX-A-2-A OFFSITE

10 Combine 202.68 2 722 608,391 8, 9 ------ ------ EX-POA-A-2

12 SCS Runoff 206.28 2 724 654,490 ------ ------ ------ EX-A-3-ONSITE

13 SCS Runoff 136.82 2 732 598,790 ------ ------ ------ EX-A-3-OFFSITE

14 Combine 323.84 2 726 1,253,281 12, 13 ------ ------ EX-POA-A-3

16 Combine 335.08 2 724 1,097,222 6, 8, 12, ------ ------ POA-A ONSITE & OFFSITE DIST.

18 SCS Runoff 24.41 2 720 64,641 ------ ------ ------ EX-A-4-ONSITE

20 SCS Runoff 15.69 2 718 40,131 ------ ------ ------ EX-B-1-ONSITE

21 SCS Runoff 40.98 2 718 101,360 ------ ------ ------ EX-B-1-OFFSITE

22 SCS Runoff 142.44 2 726 498,867 ------ ------ ------ EX-B-2-ONSITE

23 SCS Runoff 13.29 2 716 29,620 ------ ------ ------ EX-B-2-OFFSITE

24 Combine 144.54 2 726 528,487 22, 23 ------ ------ EX-B-2

25 Reservoir 67.14 2 742 421,336 24 439.52 205,293 EX-B-2 Routing

26 Combine 68.87 2 742 461,467 20, 25 ------ ------ EX-B-ONSITE

27 Combine 87.95 2 720 562,827 20, 21, 25, ------ ------ EX-POA-B

29 SCS Runoff 6.891 2 726 24,212 ------ ------ ------ EX-C-ONSITE

30 SCS Runoff 13.12 2 718 32,222 ------ ------ ------ EX-C-OFFSITE

31 Combine 18.47 2 720 56,433 29, 30 ------ ------ EX-POA-C

33 Combine 959.70 2 724 3,928,400 5, 10, 14,
18, 27, 31,

------ ------ Combined EX-POA-ABC

35 SCS Runoff 34.50 2 722 98,307 ------ ------ ------ EX-D-1-ONSITE

36 SCS Runoff 34.59 2 720 92,711 ------ ------ ------ EX-D-2-ONSITE

37 SCS Runoff 7.928 2 716 17,392 ------ ------ ------ EX-D-2-OFFSITE-DISTURBED

38 SCS Runoff 8.978 2 716 19,557 ------ ------ ------ EX-D-2-OFFSITE-UNDISTURBED

Smithfield Gateway Phase 1A-1 - Existing.gpwReturn Period: 100 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

10

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

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

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

39 Combine 80.57 2 720 227,968 35, 36, 37,
38

------ ------ EX-POA-D-1

40 Combine 73.82 2 720 208,411 35, 36, 37, ------ ------ EX-POA-D-1 ONSITE & OFFSITE DI

41 SCS Runoff 25.06 2 718 60,749 ------ ------ ------ EX-D-3-OFFSITE

42 Combine 104.84 2 720 288,718 35, 36, 37,
38, 41

------ ------ EX-POA-D

43 Combine 98.09 2 720 269,160 35, 36, 37,
41,

------ ------ EX-POA-D ONSITE & OFFSITE DIST

45 SCS Runoff 18.95 2 722 55,070 ------ ------ ------ EX-E-1-DISTURBED

46 SCS Runoff 77.58 2 722 232,047 ------ ------ ------ EX-E-1-UNDISTURBED

47 SCS Runoff 14.72 2 724 46,447 ------ ------ ------ EX-E-2-DISTURBED

48 SCS Runoff 127.73 2 724 404,131 ------ ------ ------ EX-E-2-UNDISTURBED

49 Combine 235.56 2 724 737,696 45, 46, 47,
48

------ ------ EX-POA-E

50 Combine 33.24 2 722 101,517 45, 47, ------ ------ EX-POA-E DISTURBED

52 Combine 1195.26 2 724 4,666,100 33, 49, ------ ------ TOTAL BRODHEAD CREEK

Smithfield Gateway Phase 1A-1 - Existing.gpwReturn Period: 100 Year Friday, 12 / 11 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020
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SUB- MEADOW MEADOW WOODS WOODS OPEN SPACE IMPERVIOUS TOTAL TOTAL RUNOFF

DRAINAGE SOIL GROUP C SOIL GROUP D SOIL GROUP C SOIL GROUP D SOIL GROUP D AREA AREA AREA COEFFICIENT Structure

AREA C = 0.44 C = 0.61 C = 0.45 C = 0.59 C = 0.65 C = 0.99 C Type

(SF) (SF) (SF) (SF) (SF) (SF) (SF) (AC) (Weighted)

SYSTEM 4

CB4-1 0 0 0 0 0 3,045 3,045 0.07 0.99 INLET

CB4-2 0 0 0 0 15,072 10,036 25,108 0.58 0.79 INLET

CB4-3 0 0 0 0 9,478 6,551 16,029 0.37 0.79 INLET

CB4-4 0 0 0 0 3,913 2,323 6,236 0.14 0.78 INLET

CB4-5 0 0 0 0 5,282 13,280 18,562 0.43 0.89 INLET

CB4-6 0 0 0 0 9,534 9,928 19,462 0.45 0.82 INLET

CB4-7 0 0 0 0 354 1,568 1,922 0.04 0.93 INLET

CB4-8 0 2,975 0 0 766 1,568 5,309 0.12 0.73 INLET

CB4-9 0 0 0 0 50 4,633 4,683 0.11 0.99 INLET

CB4-10 0 0 0 0 290 8,481 8,772 0.20 0.98 INLET

CB4-11 0 0 0 0 475 3,187 3,662 0.08 0.95 INLET

CB4-12 0 0 0 0 10 832 842 0.02 0.99 INLET

CB4-13 0 0 0 0 6 5,465 5,471 0.13 0.99 INLET

CB4-14 0 0 0 0 0 8,036 8,036 0.18 0.99 INLET

CB4-15 0 0 0 0 1,951 10,869 12,820 0.29 0.94 INLET

CB4-16 0 0 0 0 107 8,385 8,492 0.19 0.99 INLET

CB4-17 0 0 0 0 0 3,875 3,875 0.09 0.99 INLET

PROPOSED CONVEYANCE SYSTEM

RUNOFF COEFFICIENT CALCULATIONS

STORMWATER CONVEYANCE DESIGN - RATIONAL METHOD

SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PENNSYLVANIA

LANGAN PROJECT #100501401



SUB- MEADOW MEADOW WOODS WOODS OPEN SPACE IMPERVIOUS TOTAL TOTAL RUNOFF

DRAINAGE SOIL GROUP C SOIL GROUP D SOIL GROUP C SOIL GROUP D SOIL GROUP D AREA AREA AREA COEFFICIENT Structure

AREA C = 0.44 C = 0.61 C = 0.45 C = 0.59 C = 0.65 C = 0.99 C Type

(SF) (SF) (SF) (SF) (SF) (SF) (SF) (AC) (Weighted)

SYSTEM 4

CB4-18 0 0 0 0 0 3,943 3,943 0.09 0.99 INLET

CB4-19 0 0 0 0 724 2,775 3,499 0.08 0.92 INLET

CB4-20 0 0 0 0 214 3,970 4,184 0.10 0.97 INLET

CB4-21 0 0 0 0 721 3,521 4,241 0.10 0.93 INLET

CB4-22 0 0 0 0 183 6,033 6,216 0.14 0.98 INLET

CB4-23 0 0 0 0 444 4,431 4,875 0.11 0.96 INLET

DA4-1 0 0 0 0 18,310 0 18,310 0.42 0.65 -

DA4-2 0 0 0 0 7,260 0 7,260 0.17 0.65 -

DA4-3 0 27,040 0 0 0 12,243 39,283 0.90 0.31 -

RD4-1 0 0 0 0 0 1,622 1,622 0.04 0.99 INLET

RD4-2 0 0 0 0 0 1,268 1,268 0.03 0.99 INLET

RD4-3 0 0 0 0 0 3,064 3,064 0.07 0.99 INLET

RD4-4 0 0 0 0 0 3,029 3,029 0.07 0.99 INLET

RD4-6 0 0 0 0 0 314 314 0.01 0.99 INLET

RD4-7 0 0 0 0 0 314 314 0.01 0.99 INLET

RD4-8 0 0 0 0 0 1,705 1,705 0.04 0.99 INLET

RD4-9 0 0 0 0 0 1,870 1,870 0.04 0.99 INLET

RD4-10 0 0 0 0 0 1,870 1,870 0.04 0.99 INLET

RD4-11 0 0 0 0 0 1,705 1,705 0.04 0.99 INLET

PROPOSED CONVEYANCE SYSTEM

RUNOFF COEFFICIENT CALCULATIONS

STORMWATER CONVEYANCE DESIGN - RATIONAL METHOD

SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PENNSYLVANIA

LANGAN PROJECT #100501401



SUB- MEADOW MEADOW WOODS WOODS OPEN SPACE IMPERVIOUS TOTAL TOTAL RUNOFF

DRAINAGE SOIL GROUP C SOIL GROUP D SOIL GROUP C SOIL GROUP D SOIL GROUP D AREA AREA AREA COEFFICIENT Structure

AREA C = 0.44 C = 0.61 C = 0.45 C = 0.59 C = 0.65 C = 0.99 C Type

(SF) (SF) (SF) (SF) (SF) (SF) (SF) (AC) (Weighted)

NETWORK 5

CB5-1 3,707 15,473 19,180 0.44 0.92 INLET

CB5-2 2,320 16,819 19,139 0.44 0.95 INLET

CB5-3 1,030 6,898 7,928 0.18 0.95 INLET

CB5-4 392 13,018 13,410 0.31 0.98 INLET

CB5-5 432 3,599 4,031 0.09 0.95 INLET

CB5-6 10,100 10,186 20,286 0.47 0.82 INLET

CB5-7 6,138 13,660 19,798 0.45 0.88 INLET

CB5-8 462 2,908 3,370 0.08 0.94 INLET

CB5-9 3,499 4,123 7,621 0.17 0.83 INLET

CB5-10 3,332 5,785 9,118 0.21 0.87 INLET

CB5-11 14,330 2,651 3,767 20,748 0.48 0.68 INLET

CB5-13 596 3,980 4,576 0.11 0.95 INLET

CB5-14 16,164 2,608 5,130 23,902 0.55 0.70 INLET

CB5-15 578 6,332 6,910 0.16 0.96 INLET

CB5-16 10,225 1,971 2,821 15,017 0.34 0.69 INLET

CB5-17 10,202 3,835 2,830 16,867 0.39 0.68 INLET

CB5-18 1,820 4,905 6,725 0.15 0.90 INLET

CB5-19 1,058 7,037 4,696 12,791 0.29 0.77 INLET

CB5-20 7,800 11,957 19,757 0.45 0.86 INLET

CB5-21 5,425 7,033 12,458 0.29 0.84 INLET

CB5-22 0 2,467 2,467 0.06 0.99 INLET

PROPOSED CONVEYANCE SYSTEM

RUNOFF COEFFICIENT CALCULATIONS

STORMWATER CONVEYANCE DESIGN - RATIONAL METHOD

SMITHFIELD GATEWAY - ROADWAY INFRASTRUCTURE

SMITHFIELD TOWNSHIP, MONROE COUNTY, PENNSYLVANIA

LANGAN PROJECT #100501401



SUB- MEADOW MEADOW WOODS WOODS OPEN SPACE IMPERVIOUS TOTAL TOTAL RUNOFF

DRAINAGE SOIL GROUP C SOIL GROUP D SOIL GROUP C SOIL GROUP D SOIL GROUP D AREA AREA AREA COEFFICIENT Structure

AREA C = 0.44 C = 0.61 C = 0.45 C = 0.59 C = 0.65 C = 0.99 C Type

(SF) (SF) (SF) (SF) (SF) (SF) (SF) (AC) (Weighted)

NETWORK 5

CB5-33 431 2,422 2,853 0.07 0.94 INLET

CB5-34 550 2,573 3,123 0.07 0.93 INLET

CB5-35 511 2,178 2,689 0.06 0.93 INLET

CB5-36 841 2,585 3,426 0.08 0.91 INLET

CB5-37 502 4,105 4,607 0.11 0.95 INLET

CB5-38 752 3,738 4,490 0.10 0.93 INLET

CB5-41 1,237 1,270 2,507 0.06 0.82 INLET

CB5-42 2,598 1,041 3,639 0.08 0.75 INLET

CB5-43 4,298 2,787 7,085 0.16 0.78 INLET

CB5-44 3,956 2,234 6,190 0.14 0.77 INLET

CB5-45 3,863 6,010 9,873 0.23 0.86 INLET

CB5-46 1,952 4,604 6,556 0.15 0.89 INLET

CB5-47 567 2,682 3,249 0.07 0.93 INLET

CB5-48 679 2,010 2,689 0.06 0.90 INLET

CB5-49 847 4,012 4,859 0.11 0.93 INLET

CB5-50 74,014 0 2,962 76,976 1.77 0.62 INLET

CB5-51 201,381 0 2,004 203,385 4.67 0.61 INLET

CB5-52 426 2,004 2,430 0.06 0.93 INLET

CB5-53 1,738 3,573 5,311 0.12 0.88 INLET

CB5-54 21,985 0 2,715 24,700 0.57 0.65 INLET

CB5-55 591 2,755 3,346 0.08 0.93 INLET

CB5-56 9,893 0 2,046 11,939 0.27 0.68 INLET

CB5-57 684 3,154 3,838 0.09 0.93 INLET

CB5-58 3,142 0 2,272 5,414 0.12 0.77 INLET

CB5-59 507 0 1,861 2,368 0.05 0.91 INLET

CB5-60 542 2,578 3,120 0.07 0.93 INLET

PROPOSED CONVEYANCE SYSTEM

RUNOFF COEFFICIENT CALCULATIONS

STORMWATER CONVEYANCE DESIGN - RATIONAL METHOD

SMITHFIELD GATEWAY - ROADWAY INFRASTRUCTURE

SMITHFIELD TOWNSHIP, MONROE COUNTY, PENNSYLVANIA

LANGAN PROJECT #100501401



SUB- MEADOW MEADOW WOODS WOODS OPEN SPACE IMPERVIOUS TOTAL TOTAL RUNOFF

DRAINAGE SOIL GROUP C SOIL GROUP D SOIL GROUP C SOIL GROUP D SOIL GROUP D AREA AREA AREA COEFFICIENT Structure

AREA C = 0.44 C = 0.61 C = 0.45 C = 0.59 C = 0.65 C = 0.99 C Type

(SF) (SF) (SF) (SF) (SF) (SF) (SF) (AC) (Weighted)

NETWORK 5

CB5-61 471 0 1,662 2,133 0.05 0.91 INLET

CB5-62 468 2,135 2,603 0.06 0.93 INLET

CB5-63 648 0 2,691 3,339 0.08 0.92 INLET

CB5-64 589 3,201 3,790 0.09 0.94 INLET

CB5-65 3,789 201 5,850 9,840 0.23 0.84 INLET

CB5-66 387 1,817 2,204 0.05 0.93 INLET

CB5-67 215 1,276 1,491 0.03 0.94 INLET

CB5-68 1,694 203 1,303 3,200 0.07 0.77 INLET

CB5-69 4,090 739 4,734 9,563 0.22 0.80 INLET

CB5-70 711 4,034 4,745 0.11 0.94 INLET

CB5-71 1,845 5,504 7,349 0.17 0.90 INLET

CB5-72 7,649 12,199 19,848 0.46 0.86 INLET

CB5-73 3,580 1,565 5,145 0.12 0.75 INLET

CB5-74 599 1,914 2,513 0.06 0.91 INLET

CB5-75 3,712 2,585 6,297 0.14 0.79 INLET

CB5-76 55 1,748 1,803 0.04 0.98 INLET

CB5-77 493 7,198 7,691 0.18 0.97 INLET

CB5-78 513 1,645 2,158 0.05 0.91 INLET

CB5-79 450 5,450 5,900 0.14 0.96 INLET

CB5-80 348 3,643 3,991 0.09 0.96 INLET

PROPOSED CONVEYANCE SYSTEM

RUNOFF COEFFICIENT CALCULATIONS

STORMWATER CONVEYANCE DESIGN - RATIONAL METHOD

SMITHFIELD GATEWAY - ROADWAY INFRASTRUCTURE

SMITHFIELD TOWNSHIP, MONROE COUNTY, PENNSYLVANIA

LANGAN PROJECT #100501401



SUB- MEADOW MEADOW WOODS WOODS OPEN SPACE IMPERVIOUS TOTAL TOTAL RUNOFF

DRAINAGE SOIL GROUP C SOIL GROUP D SOIL GROUP C SOIL GROUP D SOIL GROUP D AREA AREA AREA COEFFICIENT Structure

AREA C = 0.44 C = 0.61 C = 0.45 C = 0.59 C = 0.65 C = 0.99 C Type

(SF) (SF) (SF) (SF) (SF) (SF) (SF) (AC) (Weighted)

NETWORK 5

CB5-81 1,379 8,104 9,483 0.22 0.94 INLET

CB5-82 1,540 1,918 3,458 0.08 0.84 INLET

CB5-83 2,582 6,886 9,468 0.22 0.90 INLET

CB5-84 0 2,809 2,809 0.06 0.99 INLET

CB5-85 2,367 11,910 14,277 0.33 0.93 INLET

CB5-86 1,120 11,274 12,394 0.28 0.96 INLET

CB5-87 696 8,880 9,576 0.22 0.97 INLET

CB5-88 723 6,266 6,989 0.16 0.95 INLET

CB5-89 878 6,899 7,777 0.18 0.95 INLET

CB5-90 0 4,631 4,631 0.11 0.99 INLET

CB5-91 852 3,779 4,631 0.11 0.93 INLET

CB5-92 4,946 14,793 19,739 0.45 0.90 INLET

CB5-93 660 0 0 660 0.02 0.61 INLET

CB5-94 15,019 0 0 15,019 0.34 0.61 INLET

CB5-95 26,240 0 0 26,240 0.60 0.61 INLET

CB5-96 10,493 0 0 10,493 0.24 0.61 INLET

CB5-97 14,235 0 0 14,235 0.33 0.61 INLET

CD5-1 0 682 682 0.02 0.99 INLET

CD5-2 0 772 772 0.02 0.99 INLET

CD5-3 0 256 256 0.01 0.99 INLET

RD5-1 0 7,116 7,116 0.16 0.99 INLET

RD5-2 0 6,680 6,680 0.15 0.99 INLET

RD5-3 0 6,900 6,900 0.16 0.99 INLET

RD5-4 0 9,000 9,000 0.21 0.99 INLET

FES5-2 38,589 28,553 67,142 1.54 0.79 END SECTION

DA5-1 319,105 0 0 319,105 7.33 0.61

DA5-2 210,793 188,030 0 3,237 402,060 9.23 0.60

DA5-3 115,753 0 109,562 225,315 5.17 0.79

DA5-4 140,847 0 135,699 276,546 6.35 0.80

RG5-1 4,518 0 4,518 0.10 0.65

RG5-2 2,437 0 2,437 0.06 0.65

RG5-3 3,219 0 3,219 0.07 0.65

PROPOSED CONVEYANCE SYSTEM

RUNOFF COEFFICIENT CALCULATIONS

STORMWATER CONVEYANCE DESIGN - RATIONAL METHOD

SMITHFIELD GATEWAY - ROADWAY INFRASTRUCTURE

SMITHFIELD TOWNSHIP, MONROE COUNTY, PENNSYLVANIA

LANGAN PROJECT #100501401



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CALCULATION OF FUTURE PROPOSED PHASES WEIGHTED 

RUNOFF COEFFICIENTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUB- MEADOW MEADOW WOODS WOODS OPEN SPACE IMPERVIOUS TOTAL TOTAL RUNOFF

DRAINAGE SOIL GROUP C SOIL GROUP D SOIL GROUP C SOIL GROUP D SOIL GROUP D AREA AREA AREA COEFFICIENT Structure

AREA C = 0.44 C = 0.61 C = 0.45 C = 0.59 C = 0.65 C = 0.99 C Type

(SF) (SF) (SF) (SF) (SF) (SF) (SF) (AC) (Weighted)

FUTURE FLOWS

PHASE 1A-2 RETAIL/COMMERCIAL 0 0 0 0 55,975 130,609 186,584 4.28 0.89 -

PHASE 1B - LOWER TIER 0 0 0 0 120,505 281,177 401,682 9.22 0.89 -

PHASE 1B - UPPER TIER 0 0 0 0 70,700 164,968 235,668 5.41 0.89 -

PHASE 2A RESIDENTIAL 0 0 0 0 220,500 330,751 551,251 12.65 0.85 -

PHASE 2B FORMER HOTEL / RESTAURANT PAD 0 0 0 0 76,737 179,053 255,790 5.87 0.89 -

PHASE 2C OFFICE 0 0 0 0 124,783 291,161 415,944 9.55 0.89 -

PHASE 2D RETAIL PAD ROUTE 447 0 0 0 0 65,369 98,054 163,423 3.75 0.85 -

CONCEPTUALLY DEVELOPED CHELSEA PROPERTY 0 0 0 0 245,940 573,859 819,799 18.82 0.89

PROPOSED CONVEYANCE SYSTEM

RUNOFF COEFFICIENT CALCULATIONS

STORMWATER CONVEYANCE DESIGN - RATIONAL METHOD

SMITHFIELD GATEWAY - ROADWAY INFRASTRUCTURE

SMITHFIELD TOWNSHIP, MONROE COUNTY, PENNSYLVANIA

LANGAN PROJECT #100501401



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HYDRAULIC REPORT 

25-YEAR STORM EVENT 

PROPOSED STORM SEWERS (STRM-NTWK-04-25-YR) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 























Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Feb 24 2023

Existing Music Center Drive Swale

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  1.50, 1.50
Total Depth (ft) =  2.00
Invert Elev (ft) =  460.00
Slope (%) =  2.00
N-Value =  0.060

Calculations
Compute by: Q vs Depth
No. Increments =  10

Highlighted
Depth (ft) =  0.20
Q (cfs) =  0.492
Area (sqft) =  0.46
Velocity (ft/s) =  1.07
Wetted Perim (ft) =  2.72
Crit Depth, Yc (ft) =  0.12
Top Width (ft) =  2.60
EGL (ft) =  0.22

0 1 2 3 4 5 6 7 8 9 10

Elev (ft) Depth (ft)
Section

459.50 -0.50

460.00 0.00

460.50 0.50

461.00 1.00

461.50 1.50

462.00 2.00

462.50 2.50

463.00 3.00

Reach (ft)



Hydraflow Express - Existing Music Center Drive Swale - 02/24/23 1

Depth Q Area Veloc Wp Yc

(ft) (cfs) (sqft) (ft/s) (ft) (ft)

0.20 0.492 0.460 1.07 2.72 0.12

0.40 1.639 1.040 1.58 3.44 0.26

0.60 3.406 1.740 1.96 4.16 0.41

0.80 5.827 2.560 2.28 4.88 0.56

1.00 8.954 3.500 2.56 5.61 0.71

1.20 12.84 4.560 2.82 6.33 0.87

1.40 17.53 5.740 3.05 7.05 1.03

1.60 23.09 7.040 3.28 7.77 1.20

1.80 29.56 8.460 3.49 8.49 1.36

2.00 37.00 10.00 3.70 9.21 1.53



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HYDRAULIC REPORT 

50-YEAR STORM EVENT 

PROPOSED STORM SEWERS (STRM-NTWK-04-50-YR) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 























Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Feb 24 2023

Existing Music Center Drive Swale

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  1.50, 1.50
Total Depth (ft) =  2.00
Invert Elev (ft) =  460.00
Slope (%) =  2.00
N-Value =  0.060

Calculations
Compute by: Q vs Depth
No. Increments =  10

Highlighted
Depth (ft) =  0.20
Q (cfs) =  0.492
Area (sqft) =  0.46
Velocity (ft/s) =  1.07
Wetted Perim (ft) =  2.72
Crit Depth, Yc (ft) =  0.12
Top Width (ft) =  2.60
EGL (ft) =  0.22

0 1 2 3 4 5 6 7 8 9 10

Elev (ft) Depth (ft)
Section

459.50 -0.50

460.00 0.00

460.50 0.50

461.00 1.00

461.50 1.50

462.00 2.00

462.50 2.50

463.00 3.00

Reach (ft)



Hydraflow Express - Existing Music Center Drive Swale - 02/24/23 1

Depth Q Area Veloc Wp Yc

(ft) (cfs) (sqft) (ft/s) (ft) (ft)

0.20 0.492 0.460 1.07 2.72 0.12

0.40 1.639 1.040 1.58 3.44 0.26

0.60 3.406 1.740 1.96 4.16 0.41

0.80 5.827 2.560 2.28 4.88 0.56

1.00 8.954 3.500 2.56 5.61 0.71

1.20 12.84 4.560 2.82 6.33 0.87

1.40 17.53 5.740 3.05 7.05 1.03

1.60 23.09 7.040 3.28 7.77 1.20

1.80 29.56 8.460 3.49 8.49 1.36

2.00 37.00 10.00 3.70 9.21 1.53



=
=

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HYDRAULIC REPORT 

25-YEAR STORM EVENT 

PROPOSED STORM SEWERS (STRM-NTWK-05-25-YR) 

PHASE 1A-1 AND PHASE 1A-2 DESIGNS 
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HYDRAULIC REPORT 

50-YEAR STORM EVENT 

PROPOSED STORM SEWERS (STRM-NTWK-05-50-YR) 

PHASE 1A-1 AND PHASE 1A-2 DESIGNS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HYDRAULIC REPORT 

25-YEAR STORM EVENT 

PROPOSED STORM SEWERS (STRM-NTWK-05-25-YR-FULL 

BUILD) 

FULL PROJECT DESIGN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

































 

 

 

 

 

 

 

 

 

 

 

 

 

 

HYDRAULIC REPORT 

50-YEAR STORM EVENT 

PROPOSED STORM SEWERS (STRM-NTWK-05-50-YR-FULL 

BUILD) 

FULL PROJECT DESIGN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

































 

 

 

 

 

 

 

 

 
RIP-RAP APRON DESIGN 
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HW4-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DONE BY: TEG CHECKED: TH DATE: 2/15/2023

18  INCHES

0.005

MANNINGS N VALUE, n = 0.012

2.8  CFS

D = Diameter (FT)

n = Mannings N  

S = Slope of Pipe (FT/FT) Qf  = 8.1 CFS

A = AREA (FT
2
)

Vf  = 4.6 FPS  

 d / D  =     Q / Qf     =0.35

NSA No: Vmax (fps)

R-1 2.5

Rv = 0.91 R-2 4.5

R-3 6.5

Vd     = Vf  X Rv     = 4.15 FPS R-4 9.0

R-5 11.5

R-2 R-6 13.0

R-7 14.5

R-8 17.0

          RATIO OF PART-FULL TO 

FULL-FLOW DISCHARGE: Table 6.6

AREA OF FLOW RATIO:

(FROM FIGURE 9.1)

DESIGN VELOCITY:

RIP RAP SIZE (FROM TABLE 6.6):

PIPE DIAMETER (INCHES) d =

SLOPE OF PIPE (FT/FT) S =

DESIGN DISCHARGE (CFS):

FULL FLOW DISCHARGE (CFS):

FULL FLOW VELOCITY (FPS):

Vf = Qf / A

OUTLET PROTECTION WORKSHEET

PROJECT NAME: SMITHFIELD GATEWAY

PROJECT LOCATION: SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

OUTLET: HW4-2

2/13/8

f

464.0
Q SD

n
=



HW4-2
SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

100501401

W = (3Do+ La) Q = 2.80 CFS Do = 1.5 FT

W = 10.5 La = 6 FT R-3

18 inch

12 inch

Rip-Rap Size= 

Initial Pipe Size:

Equivalent Pipe Size:



HW4-2
SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

100501401

Initial Pipe Size: 18 inch

Flow Area: 1.77 sq ft

Area of Flow Ratio: 0.35 *From Outlet Protection Sheet

Equivalent Flow Area: 0.619 sq ft *Use Next Lowest

Equivalent Pipe Size: 12 inch

Flow Area: 0.785 sq ft

Pipe Diameter Flow Area

(inch) (square feet) 0.015 0.025

6 0.196 0.105 0.2916

8 0.349 0.0715 0.1987

10 0.545 0.0531 0.1476

12 0.785 0.0417 0.1157

14 1.069 0.0339 0.0942

15 1.23 0.0309 0.0859

16 1.4 0.0284 0.0789

18 1.77 0.0243 0.0674

21 2.41 0.0198 0.0549

24 3.14 0.0165 0.0459

27 3.98 0.0141 0.0393

30 4.91 0.0123 0.0341

36 7.07 0.0096 0.0267

42 9.62 0.0078 0.0218

48 12.57 0.0066 0.0182

54 15.9 0.0056 0.0156

60 19.64 0.0049 0.0135

If Pipe Not Flowing Full:

Table 14

Kp Values for Common Sizes of Pipe

Manning's Coefficient
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HW4-3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DONE BY: TEG CHECKED: TH DATE: 2/15/2023

24  INCHES

0.005

MANNINGS N VALUE, n = 0.012

7.03  CFS

D = Diameter (FT)

n = Mannings N  

S = Slope of Pipe (FT/FT) Qf  = 17.4 CFS

A = AREA (FT
2
)

Vf  = 5.5 FPS  

 d / D  =     Q / Qf     =0.40

NSA No: Vmax (fps)

R-1 2.5

Rv = 0.93 R-2 4.5

R-3 6.5

Vd     = Vf  X Rv     = 5.14 FPS R-4 9.0

R-5 11.5

R-3 R-6 13.0

R-7 14.5

R-8 17.0

          RATIO OF PART-FULL TO 

FULL-FLOW DISCHARGE: Table 6.6

AREA OF FLOW RATIO:

(FROM FIGURE 9.1)

DESIGN VELOCITY:

RIP RAP SIZE (FROM TABLE 6.6):

PIPE DIAMETER (INCHES) d =

SLOPE OF PIPE (FT/FT) S =

DESIGN DISCHARGE (CFS):

FULL FLOW DISCHARGE (CFS):

FULL FLOW VELOCITY (FPS):

Vf = Qf / A

OUTLET PROTECTION WORKSHEET

PROJECT NAME: SMITHFIELD GATEWAY

PROJECT LOCATION: SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

OUTLET: HW4-3

2/13/8

f

464.0
Q SD

n
=



HW4-3
SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

100501401

W = (3Do+ La) Q = 7.03 CFS Do = 2 FT

W = 14 La = 8 FT R-4

24 inch

18 inch

Rip-Rap Size= 

Initial Pipe Size:

Equivalent Pipe Size:



HW4-3
SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

100501401

Initial Pipe Size: 24 inch

Flow Area: 3.14 sq ft

Area of Flow Ratio: 0.40 *From Outlet Protection Sheet

Equivalent Flow Area: 1.257 sq ft *Use Next Lowest

Equivalent Pipe Size: 18 inch

Flow Area: 1.77 sq ft

Pipe Diameter Flow Area

(inch) (square feet) 0.015 0.025

6 0.196 0.105 0.2916

8 0.349 0.0715 0.1987

10 0.545 0.0531 0.1476

12 0.785 0.0417 0.1157

14 1.069 0.0339 0.0942

15 1.23 0.0309 0.0859

16 1.4 0.0284 0.0789

18 1.77 0.0243 0.0674

21 2.41 0.0198 0.0549

24 3.14 0.0165 0.0459

27 3.98 0.0141 0.0393

30 4.91 0.0123 0.0341

36 7.07 0.0096 0.0267

42 9.62 0.0078 0.0218

48 12.57 0.0066 0.0182

54 15.9 0.0056 0.0156

60 19.64 0.0049 0.0135

If Pipe Not Flowing Full:

Table 14

Kp Values for Common Sizes of Pipe

Manning's Coefficient
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HW4-5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DONE BY: TEG CHECKED: TH DATE: 2/15/2023

18  INCHES

0.005

MANNINGS N VALUE, n = 0.012

1.2  CFS

D = Diameter (FT)

n = Mannings N  

S = Slope of Pipe (FT/FT) Qf  = 8.1 CFS

A = AREA (FT
2
)

Vf  = 4.6 FPS  

 d / D  =     Q / Qf     =0.15

NSA No: Vmax (fps)

R-1 2.5

Rv = 0.72 R-2 4.5

R-3 6.5

Vd     = Vf  X Rv     = 3.28 FPS R-4 9.0

R-5 11.5

R-2 R-6 13.0

R-7 14.5

R-8 17.0

          RATIO OF PART-FULL TO 

FULL-FLOW DISCHARGE: Table 6.6

AREA OF FLOW RATIO:

(FROM FIGURE 9.1)

DESIGN VELOCITY:

RIP RAP SIZE (FROM TABLE 6.6):

PIPE DIAMETER (INCHES) d =

SLOPE OF PIPE (FT/FT) S =

DESIGN DISCHARGE (CFS):

FULL FLOW DISCHARGE (CFS):

FULL FLOW VELOCITY (FPS):

Vf = Qf / A

OUTLET PROTECTION WORKSHEET

PROJECT NAME: SMITHFIELD GATEWAY

PROJECT LOCATION: SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

OUTLET: HW4-5

2/13/8

f

464.0
Q SD

n
=



HW4-5
SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

100501401

W = (3Do+ La) Q = 1.2 CFS Do = 1.5 FT

W = 10.5 La = 6 FT R-3

18 inch

12 inch

Rip-Rap Size= 

Initial Pipe Size:

Equivalent Pipe Size:



HW4-5
SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

100501401

Initial Pipe Size: 18 inch

Flow Area: 1.77 sq ft

Area of Flow Ratio: 0.15 *From Outlet Protection Sheet

Equivalent Flow Area: 0.265 sq ft *Use Next Lowest

Equivalent Pipe Size: 12 inch

Flow Area: 0.785 sq ft

Pipe Diameter Flow Area

(inch) (square feet) 0.015 0.025

6 0.196 0.105 0.2916

8 0.349 0.0715 0.1987

10 0.545 0.0531 0.1476

12 0.785 0.0417 0.1157

14 1.069 0.0339 0.0942

15 1.23 0.0309 0.0859

16 1.4 0.0284 0.0789

18 1.77 0.0243 0.0674

21 2.41 0.0198 0.0549

24 3.14 0.0165 0.0459

27 3.98 0.0141 0.0393

30 4.91 0.0123 0.0341

36 7.07 0.0096 0.0267

42 9.62 0.0078 0.0218

48 12.57 0.0066 0.0182

54 15.9 0.0056 0.0156

60 19.64 0.0049 0.0135

If Pipe Not Flowing Full:

Table 14

Kp Values for Common Sizes of Pipe

Manning's Coefficient
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HW4-7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DONE BY: TEG CHECKED: TH DATE: 2/15/2023

24  INCHES

0.03

MANNINGS N VALUE, n = 0.013

17.79  CFS

D = Diameter (FT)

n = Mannings N  

S = Slope of Pipe (FT/FT) Qf  = 39.3 CFS

A = AREA (FT
2
)

Vf  = 12.5 FPS

 d / D  =     Q / Qf     =0.45

NSA No: Vmax (fps)

R-1 2.5

Rv = 0.97 R-2 4.5

R-3 6.5

Vd     = Vf  X Rv     = 12.12 FPS R-4 9.0

R-5 11.5

R-6 R-6 13.0

R-7 14.5

R-8 17.0

Table 6.6

OUTLET PROTECTION WORKSHEET

PROJECT NAME: SMITHFIELD GATEWAY

PROJECT LOCATION: SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

FULL FLOW VELOCITY (FPS):

OUTLET:

FULL FLOW DISCHARGE (CFS):

HW4-7

Vf = Qf / A

RIP RAP SIZE (FROM TABLE 6.6):

DESIGN VELOCITY:

PIPE DIAMETER (INCHES) d =

SLOPE OF PIPE (FT/FT) S =

DESIGN DISCHARGE (CFS):

(FROM FIGURE 9.1)

          RATIO OF PART-FULL TO 

FULL-FLOW DISCHARGE:

AREA OF FLOW RATIO:

2/13/8

f

464.0
Q SD

n
=



HW4-7
SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

100501401

W = (3Do+ La) Q = 17.79 CFS Do = 2 FT

W = 22 La = 16 FT R-5 (USE R-6 FOR VELOCITY)

24 inch

18 inch

Rip-Rap Size= 

Initial Pipe Size:

Equivalent Pipe Size:



HW4-7
SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

100501401

Initial Pipe Size: 24 inch

Flow Area: 3.14 sq ft

Area of Flow Ratio: 0.45 *From Outlet Protection Sheet

Equivalent Flow Area: 1.414 sq ft *Use Next Lowest

Equivalent Pipe Size: 18 inch

Flow Area: 1.77 sq ft

Pipe Diameter Flow Area

(inch) (square feet) 0.015 0.025

6 0.196 0.105 0.2916

8 0.349 0.0715 0.1987

10 0.545 0.0531 0.1476

12 0.785 0.0417 0.1157

14 1.069 0.0339 0.0942

15 1.23 0.0309 0.0859

16 1.4 0.0284 0.0789

18 1.77 0.0243 0.0674

21 2.41 0.0198 0.0549

24 3.14 0.0165 0.0459

27 3.98 0.0141 0.0393

30 4.91 0.0123 0.0341

36 7.07 0.0096 0.0267

42 9.62 0.0078 0.0218

48 12.57 0.0066 0.0182

54 15.9 0.0056 0.0156

60 19.64 0.0049 0.0135

If Pipe Not Flowing Full:

Table 14

Kp Values for Common Sizes of Pipe

Manning's Coefficient



=
=

 

 

 

 

 

 

 

 

 

 

 

 

 

HW4-11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DONE BY: TEG CHECKED: TH DATE: 2/15/2023

24  INCHES (19 x 30 ELLIPTICAL PIPE EQUIVALENT DIAMETER)

0.0108

MANNINGS N VALUE, n = 0.013

37  CFS

D = Diameter (FT)

n = Mannings N  

S = Slope of Pipe (FT/FT) Qf  = 47.1 CFS x 2 PIPES

A = AREA (FT
2
)

Vf  = 15.0 FPS

 d / D  =     Q / Qf     =0.79

NSA No: Vmax (fps)

R-1 2.5

Rv = 1.11 R-2 4.5

R-3 6.5

Vd     = Vf  X Rv     = 16.64 FPS R-4 9.0

R-5 11.5

R-8 R-6 13.0

R-7 14.5

R-8 17.0

OUTLET PROTECTION WORKSHEET

PROJECT NAME: SMITHFIELD GATEWAY

PROJECT LOCATION: SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

OUTLET: HW4-11

PIPE DIAMETER (INCHES) d =

SLOPE OF PIPE (FT/FT) S =

DESIGN DISCHARGE (CFS):

FULL FLOW DISCHARGE (CFS):

FULL FLOW VELOCITY (FPS):

Vf = Qf / A

RIP RAP SIZE (FROM TABLE 6.6):

          RATIO OF PART-FULL TO 

FULL-FLOW DISCHARGE: Table 6.6

AREA OF FLOW RATIO:

(FROM FIGURE 9.1)

DESIGN VELOCITY:

2/13/8

f

464.0
Q SD

n
=



HW4-11
SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

100501401

W = (3Do+ La) Q = 37 CFS Do = 6 FT  (EQUIVALENT (2) 19" X 30" PIPES)

W = 40 La = 22 FT R-5 (USE R-8 FOR VELOCITY)

24 inch

24 inch

Rip-Rap Size= 

Initial Pipe Size:

Equivalent Pipe Size:



HW4-11
SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

100501401

Initial Pipe Size: 24 inch

Flow Area: 3.14 sq ft

Area of Flow Ratio: 0.79 *From Outlet Protection Sheet

Equivalent Flow Area: 2.482 sq ft *Use Next Lowest

Equivalent Pipe Size: 24 inch

Flow Area: 3.14 sq ft

Pipe Diameter Flow Area

(inch) (square feet) 0.015 0.025

6 0.196 0.105 0.2916

8 0.349 0.0715 0.1987

10 0.545 0.0531 0.1476

12 0.785 0.0417 0.1157

14 1.069 0.0339 0.0942

15 1.23 0.0309 0.0859

16 1.4 0.0284 0.0789

18 1.77 0.0243 0.0674

21 2.41 0.0198 0.0549

24 3.14 0.0165 0.0459

27 3.98 0.0141 0.0393

30 4.91 0.0123 0.0341

36 7.07 0.0096 0.0267

42 9.62 0.0078 0.0218

48 12.57 0.0066 0.0182

54 15.9 0.0056 0.0156

60 19.64 0.0049 0.0135

If Pipe Not Flowing Full:

Table 14

Kp Values for Common Sizes of Pipe

Manning's Coefficient



 

 

 

 

 

 

 

 

 

 

 

 

 

 

INLET GUTTER SPREAD CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

ROUTE 209 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PROJECT NAME: LANGAN PROJECT #: DATE: 2/23/2023

Variables Equations

Sx1 = Roadway Cross-Slope (ft/ft) T = Flow Width Sx = (Sx1*Sx2)/(Sx1+Sx2)

Sx2 = Proposed Access Slope (ft/ft) Ku = constant 0.56 T = [(Q*N)/(Ku*Sx^(1.67)*Sl^(0.5)]^0.375

Sl = Longitudinal Slope (ft/ft) Q = Flow (cfs) Encroachment = T*(Sx2/(Sx1*Sx2))

N = Roughness Coefficient

I= Rainfall intensity of 10-year storm of 5 minute duration(in/hr)

CB3-1 0.22 0.86 0.189 6.96 1.32 0.81 2.13 0.016 0.060 0.500 0.013 0.054 4.94 8.0 11.0 13.50 YES

CB3-2 0.49 0.85 0.420 6.96 2.92 0.24 3.16 0.016 0.060 1.000 0.015 0.057 5.39 8.0 11.0 13.50 YES

CB3-3 0.24 0.93 0.220 6.96 1.53 0.63 2.16 0.016 0.060 0.020 0.012 0.015 11.19 8.0 11.5 13.75 YES

CB4-1 0.07 0.99 0.069 6.96 0.48 0.91 1.39 0.016 0.060 0.050 0.062 0.027 4.80 8.0 11.0 13.50 YES

CB4-2 0.58 0.79 0.458 6.96 3.19 0.85 4.04 0.016 0.060 0.500 0.056 0.054 4.78 8.0 11.0 13.50 YES

CB4-3 0.37 0.79 0.291 6.96 2.02 0.10 2.12 0.016 0.030 0.600 0.030 0.029 6.25 0.0 15.0 7.50 YES

CB4-5 0.43 0.89 0.381 6.96 2.65 0.60 3.25 0.016 0.060 0.333 0.055 0.051 4.56 8.0 11.0 13.50 YES

CB4-6 0.45 0.82 0.369 6.96 2.57 0.94 3.51 0.016 0.060 1.000 0.050 0.057 4.47 8.0 11.0 13.50 YES

CB5-1 0.44 0.92 0.407 6.96 2.83 0.00 2.83 0.016 0.060 1.000 0.020 0.057 4.90 8.0 12.0 14.00 YES

CB5-2 0.44 0.95 0.417 6.96 2.90 0.00 2.90 0.016 0.060 1.000 0.030 0.057 4.58 8.0 11.0 13.50 YES

CB5-4 0.31 0.98 0.302 6.96 2.10 0.28 2.38 0.016 0.020 1.000 0.015 0.020 9.41 0.0 21.0 10.50 YES

CB5-5 0.09 0.95 0.088 6.96 0.61 0.52 1.13 0.016 0.060 1.000 0.012 0.057 3.83 8.0 12.0 14.00 YES

CB5-7 0.45 0.88 0.396 6.96 2.76 0.94 3.70 0.016 0.060 1.000 0.030 0.057 5.02 5.0 12.0 11.00 YES

CB5-20 0.45 0.86 0.388 6.96 2.70 0.14 2.84 0.016 0.060 1.000 0.016 0.057 5.11 8.0 11.0 13.50 YES

CB5-21 0.29 0.84 0.241 6.96 1.68 0.70 2.38 0.016 0.060 1.000 0.013 0.057 4.97 5.0 11.0 10.50 YES

Note:

Inlet Gutter Spread of Flow Calculations - Route 209

100501401SMITHFIELD GATEWAY

Travel Lane 

Width

Drainage 

Area

Area 

(acres)
N

Max. 

Encroachment

2. Sx2 for the gutter spread calculations is valued at 1 to reflect curbed sections.

3. Q Byass represents the bypass flow from the nearest upstream structure(s) during the 10-year storm. Refer to Hydraflow Storm Sewers report for bypass flow calculations.

Q 

Bypass
Sx1 Sx2 Sl SxTotal Q Acceptable?T

Shoulder 

Width

1. As per Chapter 10.3.A.2  of PennDOT publication 13M (DM-2), for curbed sections, the maximum encroachment of water on the roadway pavement shall not exceed half of a through traffic 

lane during a 10-year storm of 5 minute duration.

C
Equivalent 

Area
I Q



 

 

 

 

 

 

 

 

 

 

 

 

 

 

SUPPORTING 10-YR STORM EVENT HYDRAULIC REPORTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



























 

 

 

 

 

 

 

 

 

 

 

 

 

 

SWALE 4-1 CAPACITY CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

PROJECT: DATE: Mar-20

LOCATION: Smithfield Township, PA DESIGN BY: MJV

AREA: Barth Rubin Swale CHECKED BY: TH

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1) Woods

2 Manning's roughness coeff., n (table 3-1) 0.800

3 Flow length, L (total L<150 ft) ft 150

4 Two-yr 24-hr rainfall, P2 in 3.32

5 Land Slope, s ft/ft 0.0400

6 Tt =      0.007(nL)
0.8   

Compute Tt,  hr

           (P 2)
0.5

 (s)
.04

0.6413

Shallow Concentrated Flow

7 Surface Description (Paved or Unpaved) Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved

8 Flow length, L ft 310 50 250 421 327 1141 744

9 Watercourse slope, s ft/ft 0.1000 0.3300 0.0700 0.0430 0.0180 0.0240 0.0830

10 Average Velocity, V (figure 3-1) ft/sec 5.10 9.27 4.27 3.35 2.16 2.50 4.65

11 Tt = L / (3600V) Compute Tt , hr 0.0169 + 0.0015 0.0163 0.0350 0.0420 0.1268 0.0445

0.2828

Channel Flow

12 Cross Sectional flow area, a ft
2

13 Wetted Perimeter, pw ft

14 Hydraulic radius, r = a/pw ft

15 Channel slope, s ft/ft

16 Manning's roughness coeff., n (table 3-1)

17 V = (1.49*r
2/3

*s
1/2

)/n ft/s

18 Flow length, L ft

19 Tt = L / (3600V) Compute Tt , hr +

0.0000

20 Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 0.92

Min. 55

Smithfield Gateway

0.6413 +

\\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Barth Rubin\Tc Calculations - Barth Rubin

3/30/2020   @   2:09 PM



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 / 30 / 2020

Hyd. No. 42

POA-D-1

Hydrograph type =  Combine Peak discharge =  27.05 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  75,718 cuft
Inflow hyds. =  31, 34, 37, 39, 40 Contrib. drain. area =  6.490 ac

1

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

28.00 28.00

Q (cfs)

Time (min)

POA-D-1

Hyd. No. 42 -- 10 Year

Hyd No. 42 Hyd No. 31 Hyd No. 34 Hyd No. 37

Hyd No. 39 Hyd No. 40



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 / 30 / 2020

Hyd. No. 43

Swale 4-1 Watershed

Hydrograph type =  SCS Runoff Peak discharge =  72.92 cfs
Storm frequency =  10 yrs Time to peak =  748 min
Time interval =  2 min Hyd. volume =  453,011 cuft
Drainage area =  52.290 ac Curve number =  76
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  55.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

2
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Time (min)

Swale 4-1 Watershed

Hyd. No. 43 -- 10 Year

Hyd No. 43



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 / 30 / 2020

Hyd. No. 44

Total Flow Swale 4-1

Hydrograph type =  Combine Peak discharge =  77.55 cfs
Storm frequency =  10 yrs Time to peak =  748 min
Time interval =  2 min Hyd. volume =  528,729 cuft
Inflow hyds. =  42, 43 Contrib. drain. area =  52.290 ac

3
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Hyd. No. 44 -- 10 Year

Hyd No. 44 Hyd No. 42 Hyd No. 43



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 / 30 / 2020

Hyd. No. 42

POA-D-1

Hydrograph type =  Combine Peak discharge =  50.01 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  133,635 cuft
Inflow hyds. =  31, 34, 37, 39, 40 Contrib. drain. area =  6.490 ac

1
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Hyd. No. 42 -- 50 Year

Hyd No. 42 Hyd No. 31 Hyd No. 34 Hyd No. 37

Hyd No. 39 Hyd No. 40



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 / 30 / 2020

Hyd. No. 43

Swale 4-1 Watershed

Hydrograph type =  SCS Runoff Peak discharge =  129.29 cfs
Storm frequency =  50 yrs Time to peak =  12.47 hrs
Time interval =  2 min Hyd. volume =  795,451 cuft
Drainage area =  52.290 ac Curve number =  76
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  55.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 / 30 / 2020

Hyd. No. 44

Total Flow Swale 4-1

Hydrograph type =  Combine Peak discharge =  138.40 cfs
Storm frequency =  50 yrs Time to peak =  12.43 hrs
Time interval =  2 min Hyd. volume =  929,087 cuft
Inflow hyds. =  42, 43 Contrib. drain. area =  52.290 ac
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Mar 30 2020

Swale 4-1 - Minimum Slope

Trapezoidal
Bottom Width (ft) =  6.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  396.00
Slope (%) =  1.30
N-Value =  0.025

Calculations
Compute by: Known Q
Known Q (cfs) =  77.55

Highlighted
Depth (ft) =  1.27
Q (cfs) =  77.55
Area (sqft) =  12.46
Velocity (ft/s) =  6.22
Wetted Perim (ft) =  14.03
Crit Depth, Yc (ft) =  1.38
Top Width (ft) =  13.62
EGL (ft) =  1.87

0 2 4 6 8 10 12 14 16 18 20 22

Elev (ft) Depth (ft)
Section

395.50 -0.50

396.00 0.00

396.50 0.50

397.00 1.00

397.50 1.50

398.00 2.00

398.50 2.50

399.00 3.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Mar 30 2020

Swale 4-1 - Minimum Slope - 50yr

Trapezoidal
Bottom Width (ft) =  6.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  396.00
Slope (%) =  1.30
N-Value =  0.025

Calculations
Compute by: Known Q
Known Q (cfs) =  138.40

Highlighted
Depth (ft) =  1.70
Q (cfs) =  138.40
Area (sqft) =  18.87
Velocity (ft/s) =  7.33
Wetted Perim (ft) =  16.75
Crit Depth, Yc (ft) =  1.88
Top Width (ft) =  16.20
EGL (ft) =  2.54

0 2 4 6 8 10 12 14 16 18 20 22

Elev (ft) Depth (ft)
Section

395.50 -0.50

396.00 0.00

396.50 0.50

397.00 1.00

397.50 1.50

398.00 2.00

398.50 2.50

399.00 3.00

Reach (ft)



PROJECT NAME: 

LOCATION:

PREPARED BY: MJV DATE: 

CHECKED BY: TH DATE: 

SWALE 4-1 

MIN. SLOPE

SWALE 4-1 

MAX. SLOPE

P P

10 10

67.67 67.67

N/A N/A

77.55 77.55

78.00 78.20

VMAX C350 

(SYNTHETIC 

MAT)

VMAX C350 

(SYNTHETIC 

MAT)

0.025 0.025

20.00 20.00

6.26 11.83

12.00 12.00

1.03 3.85

6.00 6.00

3.00 3.00

2.00 2.00

18.00 18.00

1.27 0.79

13.62 10.74

4.72 7.59

N/A N/A

12.46 6.61

0.89 0.60

0.0130 0.0780

0.010 0.011

0.007 0.008

0.013 0.014

NO NO

0.596 0.701

- -

0.50 0.50

V V

8. Manning's "n" value for manufactured channel linings taken from Table 6.5 of the PA Erosion and Sediment Pollution Control Program Manual, dated 

March 2012.

10. Required capacity "Q" for Swale 2-1 taken from Hydraflow Hydrographs for proposed 10-year storm peak flow for POA-B.  Required capacity "Q" for 

Swale 4-1 taken from Hydraflow Hydrographs for proposed 10-year storm event peak flow for POA-D-1.

Notes:

3. Slopes may not be averaged.

4. Minimum Freeboard is 0.5 ft. or ¼ Total Channel Depth, whichever is greater.

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 method may be used for any channel bed slope.

7. Manning's "n" value for riprap-lined channels taken from Figure 6.2 of the PA Erosion and Sediment Pollution Control Program Manual, dated March 2012.  

Depth of Flow taken from Hydraflow Express calculations.

6. Manufactured channel linings and the specified allowable velocity and maximum allowable shear stress taken from Tensar Rolled Erosion Control 

Systems Brochure.  Allowable velocity and maximum allowable shear stress values reflect unvegetated channel conditions.

9. Calculated flow depth taken from Hydraflow Express calculations.

FREEBOARD BASED ON UNSTABLE FLOW                                        (FT)

FREEBOARD BASED ON STABLE FLOW                                            (FT)

MINIMUM REQUIRED FREEBOARD
4
                                                    (FT)

DESIGN METHOD FOR PROTECTIVE LINING
5
                                 PERMISSIBLE 

VELOCITY (V) OR SHEAR STRESS (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.

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.

R (HYDRAULIC RADIUS)

S (BED SLOPE)
3
                                                                             (FT/FT)

Sc (CRITICAL SLOPE)                                                                     (FT/FT)

.7Sc                                                                                                (FT/FT)

1.3Sc                                                                                              (FT/FT) 

STABLE FLOW?                                                                                (Y/N)

CHANNEL TOP WIDTH @ D                                                                 (FT)

d (CALCULATED FLOW DEPTH)
9
                                                         (FT)

CHANNEL TOP WIDTH @ d                                                                 (FT)

BOTTOM WIDTH: FLOW DEPTH RATIO                                    (12:1 MAX)

d50 STONE SIZE                                                                                   (IN)

A (CROSS-SECTIONAL AREA)                                                     (SQ. FT.)

V (CALCULATED AT FLOW DEPTH d)                                                (FPS)

 τa (MAX ALLOWABLE SHEAR STRESS)
6
                                       (LB/FT

2
)

 τd (CALC'DSHEAR STRESS AT FLOW DEPTH d)                           (LB/FT
2
)

CHANNEL BOTTOM WIDTH                                                                 (FT)

CHANNEL SIDE SLOPES                                                                    (H:V)

D (TOTAL DEPTH)                                                                                (FT)

MULTIPLIER                                                                 (1.6, 2.25, OR 2.75)
1

Qr (REQUIRED CAPACITY)   
 
                                                             (CFS)

Q (CALCULATED AT FLOW DEPTH d)                                               (CFS)

PROTECTIVE LINING
2,6

n (MANNING'S COEFFICIENT)
2,7,8

Va (ALLOWABLE VELOCITY)
6
                                                            (FPS)

3/26/2020

3/26/2020

CHANNEL OR CHANNEL SECTION

TEMPORARY OR PERMANENT                                                      (T OR P)

DESIGN STORM                                                                  (2,5, OR 10 YR)

ACRES                                                                                                (AC)

Standard E&S Worksheet #11

Channel Design Data

SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA



 

 

 

 

 

 

 

 

 

APPENDIX C 

 

 Proposed Discharge Calculations 
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 APPENDIX C  

 TABLE OF CONTENTS  

 

NOAA RAINFALL DATA 

 

PROPOSED WEIGHTED RUNOFF CURVE NUMBER CALCULATIONS  

 

PR-A-1-A-ONSITE WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-A-1-A-OFFSITE-DISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-A-1-A-OFFSITE-UNDISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-A-1-D-OFFSITE WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-A-1-E-ONSITE WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

COMBINED PROPOSED FLOW TO POA-A-1  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

 



= = = = = =  

PR-A-2-A-ONSITE WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-A-2-A-OFFSITE WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
 

COMBINED PROPOSED FLOW TO POA-A-2  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-A-3-A-ONSITE WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-A-3-OFFSITE WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

TOTAL PROPOSED FLOW TO POA-A-3  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-A-4-ONSITE WATERSHED 

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
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PR-B-1-ONSITE WATERSHED 

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-B-1-OFFSITE WATERSHED 

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-B-2-ONSITE WATERSHED 

Time of Concentration Calculation 

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-B-2-ONSITE ROUTING  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

TOTAL PROPOSED FLOW TO POA-B  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-C WATERSHED (TOTAL PROPOSED FLOW TO POA-C)  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

COMBINED PROPOSED FLOW TO POA-ABC  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 



= = = = = =  

PR-D-1 WATERSHED 

Time of Concentration Calculation  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
 

 

PR-D-2-DISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-D-2-UNDISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-D-2 COMBINED FLOW  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-D-3 WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
 

PR-D-4-ONSITE-DISTURBED WATERSHED 

Time of Concentration Calculation  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
 

PR-D-4-ONSITE-UNDISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
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PR-D-4-OFFSITE-DISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-D-4-OFFSITE-UNDISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 
 

TOTAL PROPOSED FLOW TO POA-D-1  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-D-5-OFFSITE WATERSHED 

Time of Concentration Calculation  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

TOTAL PROPOSED FLOW TO POA-D  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
 

PR-E-1 WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
 

PR-E-2 WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
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PR-E-3-DISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-3-UNDISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-3 COMBINED FLOW  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
 

PR-E-4-DISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-4-UNDISTURBED WATERSHED 

Time of Concentration Calculation  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-4 COMBINED FLOW  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
 

PR-E-5 WATERSHED 

Time of Concentration Calculation  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
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PR-E-6 WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-7 WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-8 WATERSHED 

Time of Concentration Calculation  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-10-ONSITE-DISTURBED WATERSHED 

Time of Concentration Calculation  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-10-ONSITE-UNDISTURBED WATERSHED 

Time of Concentration Calculation  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-10-OFFSITE-DISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-10-OFFSITE-UNDISTURBED WATERSHED 

Time of Concentration Calculation  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  
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50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
 

PR-E-11-DISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-11-UNDISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-12-DISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

PR-E-12-UNDISTURBED WATERSHED  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 
 

TOTAL PROPOSED FLOW TO POA-E  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

TOTAL PROPOSED FLOW TO BRODHEAD CREEK  

2 Year 24 Hour Storm  

10 Year 24 Hour Storm 

25 Year 24 Hour Storm  

50 Year 24 Hour Storm 

100 Year 24 Hour Storm 

 

SUMMARY OF PROPOSED PEAK DISCHARGES 

 

*Note: Proposed Offsite Watersheds and Onsite Watersheds where there is no change in 

flow pattern reference Time of Concentration values calculated in Appendix A.  The minimum 

time of concentration is 6.0 minutes. 



 

 

 

 

 

 

 

 

 

 
NOAA RAINFALL DATA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

 
PROPOSED WEIGHTED RUNOFF CURVE NUMBER 

CALCULATIONS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PROPOSED MEADOW MEADOW WOODS (FAIR) WOODS (FAIR) OPEN SPACE TOTAL TOTAL TOTAL CURVE
WATERSHED SOIL GROUP C SOIL GROUP D SOIL GROUP C SOIL GROUP D GRASS IMPERVIOUS AREA AREA NUMBER

AREAS CN = 71 CN = 78 CN = 73 CN = 79 CN = 80 CN = 98 CN

(SF) (SF) (SF) (SF) (SF) (SF) (SF) (AC) (Weighted)

POA-A-1
PR-A-1-A-ONSITE 0 153,898 0 74,209 0 17,328 245,435 5.63 80

PR-A-1-A-OFFSITE-DISTURBED 0 11,895 0 0 52,990 64,885 1.49 94

PR-A-1-A-OFFSITE-UNDISTURBED 0 143,398 0 989,859 437,803 1,571,060 36.07 85

PR-A-1-B-OFFSITE (DA3) 103,237 327,136 7.51

PR-A-1-C-ONSITE (DA2) 0 23,001 0 0 0 0 23,001 0.53 78

PR-A-1-C-OFFSITE (DA2) 59,677 172,148 3.95

PR-A-1-D-OFFSITE 170,864 409,768 108,469 689,101 15.82 82

PR-A-1-E-ONSITE 25,640 6,423 37,486 69,549 1.60 89

POA-A-2
PR-A-2-A-ONSITE 83,246 277,318 7,829 67,054 36,160 18,274 489,881 11.25 78

PR-A-2-A-OFFSITE 86,162 389,204 0 242,154 0 65,924 783,443 17.99 80

PR-A-2-B-ONSITE (DA4) 45,043 101,447 0 0 0 0 146,490 3.36 76

PR-A-2-B-OFFSITE (DA4) 210,830 464,221 10.66

POA-A-3
PR-A-3-ONSITE 0 321,562 0 188,472 30,910 79,398 620,342 14.24 81

PR-A-3-OFFSITE 2,829 219,205 7,057 743,443 0 155,296 1,127,830 25.89 82

POA-B
PR-B-1-ONSITE 0 15,381 0 0 0 50,552 65,934 1.51 93

PR-B-1-OFFSITE 0 87,030 0 0 0 90,593 177,623 4.08 89

PR-B-2-ONSITE 0 197,878 0 10,575 0 11,281 219,734 5.04 79

POA-C
PR-C 14,178 27,165 41,342 0.95 92

POA-D
PR-D-1 21,200 71,579 92,778 2.13 94

PR-D-2-DISTURBED 0 9,318 9,881 19,199 0.44 89

PR-D-2-UNDISTURBED 2,975 0 0 2,975 0.07 78

PR-D-3 1,348 16,874 18,223 0.42 97

PR-D-4-ONSITE-DISTURBED 0 43,034 22,276 65,310 1.50 86

PR-D-4-ONSITE-UNDISTURBED 157,757 0 0 0 157,757 3.62 78

PR-D-4-OFFSITE-DISTURBED 0 0 4,916 15,379 20,295 0.47 94

PR-D-4-OFFSITE-UNDISTURBED 9,097 12,864 0 15,848 37,809 0.87 87

PR-D-5-OFFSITE 57,278 0 57,101 114,379 2.63 88

1.31 79,816.19 4.43

PROPOSED CONDITIONS

POST CONSTRUCTION STORMWATER MANAGEMENT

WEIGHTED CURVE NUMBER CALCULATIONS

SMITHFIELD GATEWAY PHASE 1A-2

LANGAN PROJECT #100501401



PROPOSED MEADOW MEADOW WOODS (FAIR) WOODS (FAIR) OPEN SPACE TOTAL TOTAL TOTAL CURVE

WATERSHED SOIL GROUP C SOIL GROUP D SOIL GROUP C SOIL GROUP D GRASS IMPERVIOUS AREA AREA NUMBER

AREAS CN = 71 CN = 78 CN = 73 CN = 79 CN = 80 CN = 98 CN

(SF) (SF) (SF) (SF) (SF) (SF) (SF) (AC) (Weighted)

POA-E

PR-E-1 4,866 3,643 8,509 0.20 88

PR-E-2 3,033 3,980 7,013 0.16 90

PR-E-3-DISTURBED 0 12,076 9,601 21,677 0.50 88

PR-E-3-UNDISTURBED 1,058 0 0 1,058 0.02 78

PR-E-4-DISTURBED 0 18,799 27,292 46,091 1.06 91

PR-E-4-UNDISTURBED 50,921 0 0 50,921 1.17 78

PR-E-5 50,968 0 0 50,968 1.17 78

PR-E-6 3,746 40,710 44,456 1.02 96

PR-E-7 17,374 97,377 114,751 2.64 95

PR-E-8 319,105 0 0 319,105 7.33 78

PR-E-10-ONSITE-DISTURBED 15,679 0 0 161,894 153,365 330,938 7.60 88

PR-E-10-ONSITE-UNDISTURBED 504,149 141,562 5,120 177 651,008 14.95 78

PR-E-10-OFFSITE-DISTURBED 7,119 45,003 52,122 1.20 96

PR-E-10-OFFSITE-UNDISTURBED 15,546 46,468 13,342 31,124 106,480 2.44 85

PR-E-11-DISTURBED 0 69,272 0 0 0 14,608 83,880 1.93 82

PR-E-11-UNDISTURBED 0 190,420 0 0 0 226,784 417,204 9.58 89

PR-E-12-DISTURBED 100,833 100,833 2.31 78

PR-E-12-UNDISTURBED 0 651,506 0 205,649 0 0 857,155 19.68 79

POA-A

PR-A-4 ONSITE 0 55,963 0 64,226 9,962 130,151 2.99 80

NOTES:

1. RUNOFF CURVE NUMBERS REFERENCED FROM TABLE B-2: RUNOFF CURVE NUMBERS, LOCATED IN APPENDIX B OF CHAPTER 26 - WATER OF THE ORDINANCE OF SMITHFIELD TOWNSHIP 

2. FOR ONSITE WATERSHEDS, 20% OF THE EXISTING IMPERVIOUS AREA IS CONSIDERED MEADOW (GOOD CONDITION) IN THE MODEL FOR EXISTING CONDITIONS, AS PER SECTION 3.3.3 VOLUME CONTROL 

GUIDELINE 1.

PROPOSED CONDITIONS

POST CONSTRUCTION STORMWATER MANAGEMENT

WEIGHTED CURVE NUMBER CALCULATIONS

SMITHFIELD GATEWAY PHASE 1A-2

LANGAN PROJECT #100501401



 

 

 

 

 

 

 

 

 

 

 
PR-A-1-A-ONSITE WATERSHED 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

PR-A-1-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  8.880 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  31,095 cuft
Drainage area =  5.630 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  20.90 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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PR-A-1-A-ONSITE

Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

PR-A-1-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  16.59 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  57,283 cuft
Drainage area =  5.630 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  20.90 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 1 -- 10 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

PR-A-1-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  22.48 cfs
Storm frequency =  25 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  77,719 cuft
Drainage area =  5.630 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  20.90 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 1 -- 25 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

PR-A-1-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  27.91 cfs
Storm frequency =  50 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  96,886 cuft
Drainage area =  5.630 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  20.90 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

PR-A-1-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  34.40 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  120,134 cuft
Drainage area =  5.630 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  20.90 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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PR-A-1-A-OFFSITE-DISTURBED WATERSHED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 2

PR-A-1-A-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  3.274 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  14,569 cuft
Drainage area =  1.490 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 2

PR-A-1-A-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.999 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  22,728 cuft
Drainage area =  1.490 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 2

PR-A-1-A-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  6.246 cfs
Storm frequency =  25 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  28,735 cuft
Drainage area =  1.490 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 2

PR-A-1-A-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  7.374 cfs
Storm frequency =  50 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  34,219 cuft
Drainage area =  1.490 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 2

PR-A-1-A-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  8.709 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  40,749 cuft
Drainage area =  1.490 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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PR-A-1-A-OFFSITE-UNDISTURBED WATERSHED 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

PR-A-1-A-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  57.01 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  246,648 cuft
Drainage area =  36.070 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

PR-A-1-A-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  98.56 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  426,942 cuft
Drainage area =  36.070 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

PR-A-1-A-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  129.41 cfs
Storm frequency =  25 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  564,138 cuft
Drainage area =  36.070 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

PR-A-1-A-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  157.53 cfs
Storm frequency =  50 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  691,270 cuft
Drainage area =  36.070 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

PR-A-1-A-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  190.88 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  844,171 cuft
Drainage area =  36.070 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 4

PR-A-1-D-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  32.61 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  91,552 cuft
Drainage area =  15.820 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.70 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 4

PR-A-1-D-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  58.47 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  164,410 cuft
Drainage area =  15.820 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.70 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 4

PR-A-1-D-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  77.91 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  220,668 cuft
Drainage area =  15.820 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.70 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 4

PR-A-1-D-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  95.71 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  273,162 cuft
Drainage area =  15.820 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.70 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 4

PR-A-1-D-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  116.88 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  336,606 cuft
Drainage area =  15.820 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.70 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 5

PR-A-1-E-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  5.473 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  12,728 cuft
Drainage area =  1.600 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.20 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 5

PR-A-1-E-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  8.826 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  21,019 cuft
Drainage area =  1.600 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.20 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 5

PR-A-1-E-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  11.26 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  27,222 cuft
Drainage area =  1.600 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.20 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 5

PR-A-1-E-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  13.47 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  32,926 cuft
Drainage area =  1.600 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.20 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 5

PR-A-1-E-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  16.07 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  39,749 cuft
Drainage area =  1.600 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.20 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 7

Combined POA-A-1

Hydrograph type =  Combine Peak discharge =  91.06 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  383,864 cuft
Inflow hyds. =  1, 2, 3, 4, 6 Contrib. drain. area =  59.010 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 7

Combined POA-A-1

Hydrograph type =  Combine Peak discharge =  162.61 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  676,339 cuft
Inflow hyds. =  1, 2, 3, 4, 6 Contrib. drain. area =  59.010 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 7

Combined POA-A-1

Hydrograph type =  Combine Peak discharge =  217.59 cfs
Storm frequency =  25 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  900,970 cuft
Inflow hyds. =  1, 2, 3, 4, 6 Contrib. drain. area =  59.010 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 7

Combined POA-A-1

Hydrograph type =  Combine Peak discharge =  267.49 cfs
Storm frequency =  50 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  1,109,725 cuft
Inflow hyds. =  1, 2, 3, 4, 6 Contrib. drain. area =  59.010 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 7

Combined POA-A-1

Hydrograph type =  Combine Peak discharge =  326.00 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  1,361,365 cuft
Inflow hyds. =  1, 2, 3, 4, 6 Contrib. drain. area =  59.010 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 10

PR-A-2-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  17.42 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  55,620 cuft
Drainage area =  11.250 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.70 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 10

PR-A-2-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  33.63 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  105,214 cuft
Drainage area =  11.250 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.70 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 10

PR-A-2-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  46.14 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  144,352 cuft
Drainage area =  11.250 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.70 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 10

PR-A-2-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  57.75 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  181,259 cuft
Drainage area =  11.250 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.70 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 10

PR-A-2-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  71.68 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  226,204 cuft
Drainage area =  11.250 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.70 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 11

PR-A-2-A-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  33.73 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  95,176 cuft
Drainage area =  17.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  16.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 11

PR-A-2-A-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  62.52 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  175,334 cuft
Drainage area =  17.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  16.60 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 11

PR-A-2-A-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  84.41 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  237,886 cuft
Drainage area =  17.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  16.60 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 11

PR-A-2-A-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  104.57 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  296,551 cuft
Drainage area =  17.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  16.60 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 11

PR-A-2-A-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  128.64 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  367,711 cuft
Drainage area =  17.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  16.60 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 12

Combined POA-A-2

Hydrograph type =  Combine Peak discharge =  50.81 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  150,796 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  29.240 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 12

Combined POA-A-2

Hydrograph type =  Combine Peak discharge =  94.86 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  280,548 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  29.240 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 12

Combined POA-A-2

Hydrograph type =  Combine Peak discharge =  128.95 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  382,237 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  29.240 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 12

Combined POA-A-2

Hydrograph type =  Combine Peak discharge =  160.50 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  477,810 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  29.240 ac

4

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

140.00 140.00

160.00 160.00

180.00 180.00

Q (cfs)

Time (min)

Combined POA-A-2

Hyd. No. 12 -- 50 Year

Hyd No. 12 Hyd No. 10 Hyd No. 11



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 12

Combined POA-A-2

Hydrograph type =  Combine Peak discharge =  198.23 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  593,914 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  29.240 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 14

PR-A-3-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  25.68 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  80,845 cuft
Drainage area =  14.240 ac Curve number =  81
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.70 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 14

PR-A-3-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  47.01 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  147,030 cuft
Drainage area =  14.240 ac Curve number =  81
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.70 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 14

PR-A-3-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  63.16 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  198,401 cuft
Drainage area =  14.240 ac Curve number =  81
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.70 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 14

PR-A-3-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  78.01 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  246,456 cuft
Drainage area =  14.240 ac Curve number =  81
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.70 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 14

PR-A-3-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  95.71 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  304,637 cuft
Drainage area =  14.240 ac Curve number =  81
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.70 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 15

PR-A-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  35.72 cfs
Storm frequency =  2 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  155,590 cuft
Drainage area =  25.890 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  33.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 15

PR-A-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  64.68 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  279,412 cuft
Drainage area =  25.890 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  33.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 15

PR-A-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  86.60 cfs
Storm frequency =  25 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  375,021 cuft
Drainage area =  25.890 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  33.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 15

PR-A-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  106.73 cfs
Storm frequency =  50 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  464,234 cuft
Drainage area =  25.890 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  33.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 15

PR-A-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  130.71 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  572,055 cuft
Drainage area =  25.890 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  33.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 16

POA-A-3

Hydrograph type =  Combine Peak discharge =  57.01 cfs
Storm frequency =  2 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  236,436 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  40.130 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 16

POA-A-3

Hydrograph type =  Combine Peak discharge =  103.88 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  426,442 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  40.130 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 16

POA-A-3

Hydrograph type =  Combine Peak discharge =  139.34 cfs
Storm frequency =  25 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  573,423 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  40.130 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 16

POA-A-3

Hydrograph type =  Combine Peak discharge =  171.92 cfs
Storm frequency =  50 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  710,689 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  40.130 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 16

POA-A-3

Hydrograph type =  Combine Peak discharge =  210.76 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  876,691 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  40.130 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 20

PR-A-4-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  6.417 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  16,731 cuft
Drainage area =  2.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.30 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 20

PR-A-4-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  11.88 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  30,822 cuft
Drainage area =  2.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.30 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 20

PR-A-4-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  16.03 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  41,818 cuft
Drainage area =  2.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.30 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

3

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

18.00 18.00

Q (cfs)

Time (min)

PR-A-4-ONSITE

Hyd. No. 20 -- 25 Year

Hyd No. 20



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 20

PR-A-4-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  19.85 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  52,131 cuft
Drainage area =  2.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.30 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 20

PR-A-4-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  24.41 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  64,641 cuft
Drainage area =  2.990 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.30 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 22

PR-B-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  5.846 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  14,039 cuft
Drainage area =  1.510 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.30 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 22

PR-B-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  8.972 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  22,149 cuft
Drainage area =  1.510 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.30 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 22

PR-B-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  11.23 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  28,137 cuft
Drainage area =  1.510 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.30 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 22

PR-B-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  13.27 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  33,610 cuft
Drainage area =  1.510 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.30 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 22

PR-B-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  15.69 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  40,131 cuft
Drainage area =  1.510 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.30 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 23

PR-B-1-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  13.96 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  32,455 cuft
Drainage area =  4.080 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.30 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 23

PR-B-1-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  22.51 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  53,598 cuft
Drainage area =  4.080 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.30 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 23

PR-B-1-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  28.72 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  69,416 cuft
Drainage area =  4.080 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.30 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 23

PR-B-1-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  34.34 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  83,961 cuft
Drainage area =  4.080 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.30 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 23

PR-B-1-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  40.98 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  101,360 cuft
Drainage area =  4.080 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.30 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Langan Project #100748101

Project: By:

Location: Checked:

Watershed:

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1) Grass

2 Manning's roughness coeff., n (table 3-1) 0.150

3 Flow length, L (total L<100 ft) ft 100

4 Two-yr 24-hr rainfall, P2 in 3.32

5 Land Slope, s ft/ft 0.0150

6 Tt =      0.007(nL)
0.8   

Compute Tt,  hr 0.1799 + + + + +

           (P2)
0.5

 (s)
.04

0.1799 hr

Shallow Concentrated Flow

7 Surface Description (Paved or Unpaved) Unpaved

8 Flow length, L ft 598

9 Watercourse slope, s ft/ft 0.0100

10 Average Velocity, V (figure 3-1) ft/sec 1.61

11 Tt = L / (3600V) Compute Tt , hr 0.1030 + + + + +

0.1030 hr

Channel / Pipe Flow

12 Cross Sectional flow area, a ft
2

13 Wetted Perimeter, pw ft

14 Hydraulic radius, r = a/pw ft

15 Channel slope, s ft/ft

16 Manning's roughness coeff., n (table 3-1)

17 V = (1.49*r
2/3

*s
1/2

)/n ft/s

18 Flow length, L ft

19 Tt = L / (3600V) Compute Tt , hr + + + + +

0.0000 hr

20 Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.28 hr

17.0 min

TR-55 TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt) CALCULATIONS

Smithfield Gateway Phase 1A-1 MJV Date: 12/10/2020

Smithfield Township, Monroe County, PA TH Date: 12/10/2020

PR-B-2-ONSITE

\\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-1\SG Phase 1A-1 Watershed Tc Calculations

12/11/2020   @   2:46 PM



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 24

PR-B-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  8.227 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  26,116 cuft
Drainage area =  5.040 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 24



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 24

PR-B-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  15.59 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  48,746 cuft
Drainage area =  5.040 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 24

PR-B-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  21.24 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  66,503 cuft
Drainage area =  5.040 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 24

PR-B-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  26.46 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  83,202 cuft
Drainage area =  5.040 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 24

PR-B-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  32.71 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  103,497 cuft
Drainage area =  5.040 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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PR-B-2-ONSITE ROUTING 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Pond No. 14 -  EX-B-2-ONSITE-POND

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 434.50 ft

Stage / Storage Table

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

0.00 434.50 1,040 0 0
0.50 435.00 3,282 1,028 1,028
1.50 436.00 7,187 5,108 6,136
2.50 437.00 14,788 10,760 16,897
3.50 438.00 51,779 31,410 48,306
4.50 439.00 113,114 80,466 128,773
5.50 440.00 182,936 146,618 275,391

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  13.75 0.00 0.00 0.00

Crest El. (ft) =  438.00 0.00 0.00 0.00

Weir Coeff. =  2.60 3.33 3.33 3.33

Weir Type =  Broad --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.630 (by Contour)

TW Elev. (ft) =  0.00

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

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 25

PR-B-2-ONSITE ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  912 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  24 - PR-B-2-ONSITE Max. Elevation =  437.02 ft
Reservoir name =  EX-B-2-ONSITE-POND Max. Storage =  17,666 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 25 -- 2 Year

Hyd No. 25 Hyd No. 24 Total storage used = 17,666 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 25

PR-B-2-ONSITE ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  10 yrs Time to peak =  744 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  24 - PR-B-2-ONSITE Max. Elevation =  437.50 ft
Reservoir name =  EX-B-2-ONSITE-POND Max. Storage =  32,622 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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PR-B-2-ONSITE ROUTING

Hyd. No. 25 -- 10 Year

Hyd No. 25 Hyd No. 24 Total storage used = 32,622 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 25

PR-B-2-ONSITE ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  25 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  24 - PR-B-2-ONSITE Max. Elevation =  437.88 ft
Reservoir name =  EX-B-2-ONSITE-POND Max. Storage =  44,567 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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PR-B-2-ONSITE ROUTING

Hyd. No. 25 -- 25 Year

Hyd No. 25 Hyd No. 24 Total storage used = 44,567 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 25

PR-B-2-ONSITE ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.613 cfs
Storm frequency =  50 yrs Time to peak =  828 min
Time interval =  2 min Hyd. volume =  7,310 cuft
Inflow hyd. No. =  24 - PR-B-2-ONSITE Max. Elevation =  438.05 ft
Reservoir name =  EX-B-2-ONSITE-POND Max. Storage =  52,666 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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PR-B-2-ONSITE ROUTING

Hyd. No. 25 -- 50 Year

Hyd No. 25 Hyd No. 24 Total storage used = 52,666 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 25

PR-B-2-ONSITE ROUTING

Hydrograph type =  Reservoir Peak discharge =  2.229 cfs
Storm frequency =  100 yrs Time to peak =  770 min
Time interval =  2 min Hyd. volume =  23,432 cuft
Inflow hyd. No. =  24 - PR-B-2-ONSITE Max. Elevation =  438.15 ft
Reservoir name =  EX-B-2-ONSITE-POND Max. Storage =  60,630 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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PR-B-2-ONSITE ROUTING

Hyd. No. 25 -- 100 Year

Hyd No. 25 Hyd No. 24 Total storage used = 60,630 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 27

POA-B

Hydrograph type =  Combine Peak discharge =  19.80 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  46,494 cuft
Inflow hyds. =  22, 23, 25 Contrib. drain. area =  5.590 ac
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Hyd. No. 27 -- 2 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 27

POA-B

Hydrograph type =  Combine Peak discharge =  31.48 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  75,747 cuft
Inflow hyds. =  22, 23, 25 Contrib. drain. area =  5.590 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 27

POA-B

Hydrograph type =  Combine Peak discharge =  39.95 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  97,553 cuft
Inflow hyds. =  22, 23, 25 Contrib. drain. area =  5.590 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 27

POA-B

Hydrograph type =  Combine Peak discharge =  47.62 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  124,880 cuft
Inflow hyds. =  22, 23, 25 Contrib. drain. area =  5.590 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 27

POA-B

Hydrograph type =  Combine Peak discharge =  56.67 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  164,923 cuft
Inflow hyds. =  22, 23, 25 Contrib. drain. area =  5.590 ac

5

0 120 240 360 480 600 720 840 960 1080 1200 1320

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

Q (cfs)

Time (min)

POA-B

Hyd. No. 27 -- 100 Year

Hyd No. 27 Hyd No. 22 Hyd No. 23 Hyd No. 25



 

 

 

 

 

 

 

 

 

 

 
PR-C WATERSHED (TOTAL PROPOSED FLOW TO POA-C) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 29

PR-C (POA-C)

Hydrograph type =  SCS Runoff Peak discharge =  3.762 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  7,969 cuft
Drainage area =  0.950 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 29

PR-C (POA-C)

Hydrograph type =  SCS Runoff Peak discharge =  5.829 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  12,716 cuft
Drainage area =  0.950 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 29

PR-C (POA-C)

Hydrograph type =  SCS Runoff Peak discharge =  7.322 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  16,230 cuft
Drainage area =  0.950 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 29

PR-C (POA-C)

Hydrograph type =  SCS Runoff Peak discharge =  8.673 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  19,447 cuft
Drainage area =  0.950 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 29

PR-C (POA-C)

Hydrograph type =  SCS Runoff Peak discharge =  10.27 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  23,284 cuft
Drainage area =  0.950 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

5

0 120 240 360 480 600 720 840 960 1080 1200

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

Q (cfs)

Time (min)

PR-C (POA-C)
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 31

Combined POA-ABC

Hydrograph type =  Combine Peak discharge =  212.82 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  842,290 cuft
Inflow hyds. =  7, 12, 16, 20, 27, 29 Contrib. drain. area =  3.940 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 31

Combined POA-ABC

Hydrograph type =  Combine Peak discharge =  385.35 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,502,613 cuft
Inflow hyds. =  7, 12, 16, 20, 27, 29 Contrib. drain. area =  3.940 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 31

Combined POA-ABC

Hydrograph type =  Combine Peak discharge =  517.76 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  2,012,234 cuft
Inflow hyds. =  7, 12, 16, 20, 27, 29 Contrib. drain. area =  3.940 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 31

Combined POA-ABC

Hydrograph type =  Combine Peak discharge =  638.99 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  2,494,682 cuft
Inflow hyds. =  7, 12, 16, 20, 27, 29 Contrib. drain. area =  3.940 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 31

Combined POA-ABC

Hydrograph type =  Combine Peak discharge =  782.28 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  3,084,818 cuft
Inflow hyds. =  7, 12, 16, 20, 27, 29 Contrib. drain. area =  3.940 ac
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Langan Project #100748101

Project: By:

Location: Checked:

Watershed:

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1) Grass

2 Manning's roughness coeff., n (table 3-1) 0.150

3 Flow length, L (total L<100 ft) ft 100

4 Two-yr 24-hr rainfall, P2 in 3.32

5 Land Slope, s ft/ft 0.0100

6 Tt =      0.007(nL)
0.8   

Compute Tt,  hr 0.2115 + + + + +

           (P2)
0.5

 (s)
.04

0.2115 hr

Shallow Concentrated Flow

7 Surface Description (Paved or Unpaved) Unpaved

8 Flow length, L ft 190

9 Watercourse slope, s ft/ft 0.0150

10 Average Velocity, V (figure 3-1) ft/sec 1.98

11 Tt = L / (3600V) Compute Tt , hr 0.0267 + + + + +

0.0267 hr

Channel / Pipe Flow

12 Cross Sectional flow area, a ft
2

13 Wetted Perimeter, pw ft

14 Hydraulic radius, r = a/pw ft

15 Channel slope, s ft/ft

16 Manning's roughness coeff., n (table 3-1)

17 V = (1.49*r
2/3

*s
1/2

)/n ft/s

18 Flow length, L ft

19 Tt = L / (3600V) Compute Tt , hr + + + + +

0.0000 hr

20 Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.24 hr

14.3 min

12/10/2020

Smithfield Township, Monroe County, PA TH Date: 12/10/2020

PR-D-1

TR-55 TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt) CALCULATIONS

Smithfield Gateway Phase 1A-1 MJV Date:

\\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-1\SG Phase 1A-1 Watershed Tc Calculations

12/11/2020   @   2:46 PM



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 33

PR-D-1

Hydrograph type =  SCS Runoff Peak discharge =  8.887 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  19,284 cuft
Drainage area =  2.130 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 33

PR-D-1

Hydrograph type =  SCS Runoff Peak discharge =  13.47 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  30,083 cuft
Drainage area =  2.130 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 33

PR-D-1

Hydrograph type =  SCS Runoff Peak discharge =  16.78 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  38,034 cuft
Drainage area =  2.130 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 33

PR-D-1

Hydrograph type =  SCS Runoff Peak discharge =  19.78 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  45,294 cuft
Drainage area =  2.130 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 33

PR-D-1

Hydrograph type =  SCS Runoff Peak discharge =  23.33 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  53,937 cuft
Drainage area =  2.130 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 35

PR-D-2-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  1.588 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,281 cuft
Drainage area =  0.440 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 35

PR-D-2-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  2.553 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  5,419 cuft
Drainage area =  0.440 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 35



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 35

PR-D-2-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  3.254 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  7,018 cuft
Drainage area =  0.440 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 35



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 35

PR-D-2-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  3.888 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  8,489 cuft
Drainage area =  0.440 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 35

PR-D-2-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.636 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  10,248 cuft
Drainage area =  0.440 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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PR-D-2-UNDISTURBED WATERSHED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 36

PR-D-2-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  0.162 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  324 cuft
Drainage area =  0.070 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 36

PR-D-2-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  0.303 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  614 cuft
Drainage area =  0.070 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 36 -- 10 Year

Hyd No. 36



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 36

PR-D-2-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  0.413 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  842 cuft
Drainage area =  0.070 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 36 -- 25 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 36

PR-D-2-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  0.514 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  1,057 cuft
Drainage area =  0.070 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 36

PR-D-2-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  0.635 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  1,320 cuft
Drainage area =  0.070 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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PR-D-2 COMBINED FLOW 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 37

PR-D-2

Hydrograph type =  Combine Peak discharge =  1.748 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,606 cuft
Inflow hyds. =  35, 36 Contrib. drain. area =  0.510 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 37

PR-D-2

Hydrograph type =  Combine Peak discharge =  2.856 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  6,033 cuft
Inflow hyds. =  35, 36 Contrib. drain. area =  0.510 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 37

PR-D-2

Hydrograph type =  Combine Peak discharge =  3.667 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  7,860 cuft
Inflow hyds. =  35, 36 Contrib. drain. area =  0.510 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 37

PR-D-2

Hydrograph type =  Combine Peak discharge =  4.402 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  9,546 cuft
Inflow hyds. =  35, 36 Contrib. drain. area =  0.510 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 37

PR-D-2

Hydrograph type =  Combine Peak discharge =  5.271 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  11,567 cuft
Inflow hyds. =  35, 36 Contrib. drain. area =  0.510 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 40

PR-D-3

Hydrograph type =  SCS Runoff Peak discharge =  1.859 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  4,253 cuft
Drainage area =  0.420 ac Curve number =  97
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 40

PR-D-3

Hydrograph type =  SCS Runoff Peak discharge =  2.743 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  6,414 cuft
Drainage area =  0.420 ac Curve number =  97
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 40

PR-D-3

Hydrograph type =  SCS Runoff Peak discharge =  3.386 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  7,996 cuft
Drainage area =  0.420 ac Curve number =  97
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 40

PR-D-3

Hydrograph type =  SCS Runoff Peak discharge =  3.969 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  9,437 cuft
Drainage area =  0.420 ac Curve number =  97
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 40

PR-D-3

Hydrograph type =  SCS Runoff Peak discharge =  4.661 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  11,149 cuft
Drainage area =  0.420 ac Curve number =  97
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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PR-D-4-ONSITE-DISTURBED WATERSHED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Langan Project #100748101

Project: By:

Location: Checked:

Watershed:

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1) Grass

2 Manning's roughness coeff., n (table 3-1) 0.240

3 Flow length, L (total L<100 ft) ft 50

4 Two-yr 24-hr rainfall, P2 in 3.32

5 Land Slope, s ft/ft 0.0450

6 Tt =      0.007(nL)
0.8   

Compute Tt,  hr 0.0970 + + + + +

           (P2)
0.5

 (s)
.04

0.0970 hr

Shallow Concentrated Flow

7 Surface Description (Paved or Unpaved) Unpaved Unpaved Unpaved Unpaved

8 Flow length, L ft 50 109 198 230

9 Watercourse slope, s ft/ft 0.0450 0.0100 0.0100 0.0900

10 Average Velocity, V (figure 3-1) ft/sec 3.42 1.61 1.61 4.84

11 Tt = L / (3600V) Compute Tt , hr 0.0041 + 0.0188 + 0.0341 + 0.0132 + +

0.0701 hr

Channel / Pipe Flow

12 Cross Sectional flow area, a ft
2

1.57 1.57 0.88 0.88 1.57 1.57

13 Wetted Perimeter, pw ft 3.10 3.10 2.40 2.40 3.10 3.10

14 Hydraulic radius, r = a/pw ft 0.51 0.51 0.37 0.37 0.51 0.51

15 Channel slope, s ft/ft 0.0070 0.0108 0.0450 0.0200 0.0500 0.0300

16 Manning's roughness coeff., n (table 3-1) 0.0130 0.0130 0.0130 0.0130 0.0130 0.0130

17 V = (1.49*r
2/3

*s
1/2

)/n ft/s 6.09 7.57 12.46 8.30 16.28 12.61

18 Flow length, L ft 145 58 68 9 133 43

19 Tt = L / (3600V) Compute Tt , hr 0.0066 + 0.0021 + 0.0015 + 0.0003 + 0.0023 + 0.0009

0.0138 hr

20 Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.18 hr

10.9 min

TR-55 TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt) CALCULATIONS

Smithfield Gateway Phase 1A-2 TEG Date: 2/9/2023

Smithfield Township, Monroe County, PA TH Date: 2/9/2023

PR-D-4-ONSITE-DISTURBED

1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 43

PR-D-4-ONSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.194 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  10,892 cuft
Drainage area =  1.500 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 43 -- 2 Year

Hyd No. 43



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 43

PR-D-4-ONSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  7.071 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  18,631 cuft
Drainage area =  1.500 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.60 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 43

PR-D-4-ONSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  9.188 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  24,493 cuft
Drainage area =  1.500 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.60 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 43

PR-D-4-ONSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  11.11 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  29,913 cuft
Drainage area =  1.500 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.60 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 43

PR-D-4-ONSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  13.38 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  36,423 cuft
Drainage area =  1.500 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.60 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 44

PR-D-4-ONSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  6.134 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  17,450 cuft
Drainage area =  3.620 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 44

PR-D-4-ONSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  11.78 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  33,009 cuft
Drainage area =  3.620 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.60 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 44

PR-D-4-ONSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  16.12 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  45,288 cuft
Drainage area =  3.620 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.60 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 44

PR-D-4-ONSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  20.15 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  56,867 cuft
Drainage area =  3.620 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.60 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 44

PR-D-4-ONSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  24.98 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  70,968 cuft
Drainage area =  3.620 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.60 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 45

PR-D-4-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  1.961 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  4,255 cuft
Drainage area =  0.470 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 45

PR-D-4-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  2.972 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  6,638 cuft
Drainage area =  0.470 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 45

PR-D-4-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  3.703 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  8,393 cuft
Drainage area =  0.470 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 45

PR-D-4-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.364 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  9,994 cuft
Drainage area =  0.470 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 45

PR-D-4-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  5.147 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  11,902 cuft
Drainage area =  0.470 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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PR-D-4-OFFSITE-UNDISTURBED WATERSHED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 46

PR-D-4-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  2.928 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  5,985 cuft
Drainage area =  0.870 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 46

PR-D-4-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.834 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  10,116 cuft
Drainage area =  0.870 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 46

PR-D-4-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  6.227 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  13,233 cuft
Drainage area =  0.870 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 46

PR-D-4-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  7.488 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  16,108 cuft
Drainage area =  0.870 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 46

PR-D-4-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  8.978 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  19,557 cuft
Drainage area =  0.870 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 48

POA-D-1

Hydrograph type =  Combine Peak discharge =  13.71 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  38,582 cuft
Inflow hyds. =  43, 44, 45, 46, 47 Contrib. drain. area =  6.460 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 48

POA-D-1

Hydrograph type =  Combine Peak discharge =  25.87 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  71,210 cuft
Inflow hyds. =  43, 44, 45, 46, 47 Contrib. drain. area =  6.460 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 48

POA-D-1

Hydrograph type =  Combine Peak discharge =  37.53 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  99,796 cuft
Inflow hyds. =  43, 44, 45, 46, 47 Contrib. drain. area =  6.460 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 48

POA-D-1

Hydrograph type =  Combine Peak discharge =  48.72 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  127,199 cuft
Inflow hyds. =  43, 44, 45, 46, 47 Contrib. drain. area =  6.460 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 48

POA-D-1

Hydrograph type =  Combine Peak discharge =  61.95 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  160,603 cuft
Inflow hyds. =  43, 44, 45, 46, 47 Contrib. drain. area =  6.460 ac
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Langan Project #100748101

Project: By:

Location: Checked:

Watershed:

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1) Grass Grass

2 Manning's roughness coeff., n (table 3-1) 0.240 0.240

3 Flow length, L (total L<100 ft) ft 25 20

4 Two-yr 24-hr rainfall, P2 in 3.32 3.32

5 Land Slope, s ft/ft 0.1600 0.3300

6 Tt =      0.007(nL)
0.8   

Compute Tt,  hr 0.0335 + 0.0210 + + + +

           (P2)
0.5

 (s)
.04

0.0545 hr

Shallow Concentrated Flow

7 Surface Description (Paved or Unpaved) Unpaved Unpaved Unpaved

8 Flow length, L ft 200 207 150

9 Watercourse slope, s ft/ft 0.0800 0.0480 0.0100

10 Average Velocity, V (figure 3-1) ft/sec 4.56 3.53 1.61

11 Tt = L / (3600V) Compute Tt , hr 0.0122 + 0.0163 + 0.0258 + + +

0.0543 hr

Channel / Pipe Flow

12 Cross Sectional flow area, a ft
2

7.95

13 Wetted Perimeter, pw ft 7.10

14 Hydraulic radius, r = a/pw ft 1.12

15 Channel slope, s ft/ft 0.0080

16 Manning's roughness coeff., n (table 3-1) 0.0130

17 V = (1.49*r
2/3

*s
1/2

)/n ft/s 11.05

18 Flow length, L ft 78

19 Tt = L / (3600V) Compute Tt , hr 0.0020 + + + + +

0.0020 hr

20 Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.11 hr

6.6 min

12/10/2020

Smithfield Township, Monroe County, PA TH Date: 12/10/2020

PR-D-5-OFFSITE

TR-55 TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt) CALCULATIONS

Smithfield Gateway Phase 1A-1 MJV Date:

\\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-1\SG Phase 1A-1 Watershed Tc Calculations

12/11/2020   @   2:46 PM



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 50

PR-D-5-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  8.686 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  20,098 cuft
Drainage area =  2.630 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 50

PR-D-5-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  14.20 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  33,578 cuft
Drainage area =  2.630 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.60 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 50

PR-D-5-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  18.21 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  43,703 cuft
Drainage area =  2.630 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.60 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 50

PR-D-5-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  21.85 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  53,029 cuft
Drainage area =  2.630 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.60 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 50

PR-D-5-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  26.14 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  64,199 cuft
Drainage area =  2.630 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.60 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 51

POA-D

Hydrograph type =  Combine Peak discharge =  22.40 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  58,680 cuft
Inflow hyds. =  48, 50 Contrib. drain. area =  2.630 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 51

POA-D

Hydrograph type =  Combine Peak discharge =  39.68 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  104,788 cuft
Inflow hyds. =  48, 50 Contrib. drain. area =  2.630 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 51

POA-D

Hydrograph type =  Combine Peak discharge =  55.20 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  143,499 cuft
Inflow hyds. =  48, 50 Contrib. drain. area =  2.630 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 51

POA-D

Hydrograph type =  Combine Peak discharge =  69.87 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  180,228 cuft
Inflow hyds. =  48, 50 Contrib. drain. area =  2.630 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 51

POA-D

Hydrograph type =  Combine Peak discharge =  87.22 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  224,803 cuft
Inflow hyds. =  48, 50 Contrib. drain. area =  2.630 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 49

PR-E-1

Hydrograph type =  SCS Runoff Peak discharge =  0.698 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  1,433 cuft
Drainage area =  0.200 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 49

PR-E-1

Hydrograph type =  SCS Runoff Peak discharge =  1.136 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  2,394 cuft
Drainage area =  0.200 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 49

PR-E-1

Hydrograph type =  SCS Runoff Peak discharge =  1.456 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,116 cuft
Drainage area =  0.200 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 49

PR-E-1

Hydrograph type =  SCS Runoff Peak discharge =  1.745 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,781 cuft
Drainage area =  0.200 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 49

PR-E-1

Hydrograph type =  SCS Runoff Peak discharge =  2.086 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  4,577 cuft
Drainage area =  0.200 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 51

PR-E-2

Hydrograph type =  SCS Runoff Peak discharge =  0.597 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  1,241 cuft
Drainage area =  0.160 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 51

PR-E-2

Hydrograph type =  SCS Runoff Peak discharge =  0.947 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  2,027 cuft
Drainage area =  0.160 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 51

PR-E-2

Hydrograph type =  SCS Runoff Peak discharge =  1.201 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  2,612 cuft
Drainage area =  0.160 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 51

PR-E-2

Hydrograph type =  SCS Runoff Peak discharge =  1.430 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,149 cuft
Drainage area =  0.160 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 51

PR-E-2

Hydrograph type =  SCS Runoff Peak discharge =  1.701 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,791 cuft
Drainage area =  0.160 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 53

PR-E-3-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  1.744 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,582 cuft
Drainage area =  0.500 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 53

PR-E-3-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  2.841 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  5,985 cuft
Drainage area =  0.500 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 53

PR-E-3-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  3.639 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  7,789 cuft
Drainage area =  0.500 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 53

PR-E-3-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.362 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  9,452 cuft
Drainage area =  0.500 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

4

0 120 240 360 480 600 720 840 960 1080 1200

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

Q (cfs)

Time (min)

PR-E-3-DISTURBED

Hyd. No. 53 -- 50 Year

Hyd No. 53



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 53

PR-E-3-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  5.216 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  11,442 cuft
Drainage area =  0.500 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 54

PR-E-3-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  0.046 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  93 cuft
Drainage area =  0.020 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 54



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 54

PR-E-3-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  0.087 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  175 cuft
Drainage area =  0.020 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 54 -- 10 Year

Hyd No. 54



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 54

PR-E-3-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  0.118 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  241 cuft
Drainage area =  0.020 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 54 -- 25 Year

Hyd No. 54



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 54

PR-E-3-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  0.147 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  302 cuft
Drainage area =  0.020 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 54 -- 50 Year

Hyd No. 54



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 54

PR-E-3-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  0.182 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  377 cuft
Drainage area =  0.020 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 54 -- 100 Year

Hyd No. 54



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PR-E-3 COMBINED FLOW 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 55

PR-E-3

Hydrograph type =  Combine Peak discharge =  1.790 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,675 cuft
Inflow hyds. =  53, 54 Contrib. drain. area =  0.520 ac
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Hyd No. 55 Hyd No. 53 Hyd No. 54



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 55

PR-E-3

Hydrograph type =  Combine Peak discharge =  2.927 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  6,160 cuft
Inflow hyds. =  53, 54 Contrib. drain. area =  0.520 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 55

PR-E-3

Hydrograph type =  Combine Peak discharge =  3.757 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  8,030 cuft
Inflow hyds. =  53, 54 Contrib. drain. area =  0.520 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 55

PR-E-3

Hydrograph type =  Combine Peak discharge =  4.509 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  9,754 cuft
Inflow hyds. =  53, 54 Contrib. drain. area =  0.520 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 55

PR-E-3

Hydrograph type =  Combine Peak discharge =  5.397 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  11,819 cuft
Inflow hyds. =  53, 54 Contrib. drain. area =  0.520 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 62

PR-E-4-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.077 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  8,553 cuft
Drainage area =  1.060 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.350 x 98)] / 1.060
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 62

PR-E-4-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  6.392 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  13,805 cuft
Drainage area =  1.060 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.350 x 98)] / 1.060
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 62

PR-E-4-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  8.067 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  17,706 cuft
Drainage area =  1.060 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.350 x 98)] / 1.060
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 62

PR-E-4-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  9.581 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  21,281 cuft
Drainage area =  1.060 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.350 x 98)] / 1.060
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 62

PR-E-4-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  11.37 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  25,549 cuft
Drainage area =  1.060 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.350 x 98)] / 1.060
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PR-E-4-UNDISTURBED WATERSHED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Langan Project #100748101

Project: By:

Location: Checked:

Watershed:

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1) Grass

2 Manning's roughness coeff., n (table 3-1) 0.240

3 Flow length, L (total L<100 ft) ft 100

4 Two-yr 24-hr rainfall, P2 in 3.32

5 Land Slope, s ft/ft 0.0500

6 Tt =      0.007(nL)
0.8   

Compute Tt,  hr 0.1618 + + + + +

           (P2)
0.5

 (s)
.04

0.1618 hr

Shallow Concentrated Flow

7 Surface Description (Paved or Unpaved) Unpaved Paved

8 Flow length, L ft 173 153

9 Watercourse slope, s ft/ft 0.0500 0.0200

10 Average Velocity, V (figure 3-1) ft/sec 3.61 2.87

11 Tt = L / (3600V) Compute Tt , hr 0.0133 + 0.0148 + + + +

0.0281 hr

Channel / Pipe Flow

12 Cross Sectional flow area, a ft
2

13 Wetted Perimeter, pw ft

14 Hydraulic radius, r = a/pw ft

15 Channel slope, s ft/ft

16 Manning's roughness coeff., n (table 3-1)

17 V = (1.49*r
2/3

*s
1/2

)/n ft/s

18 Flow length, L ft

19 Tt = L / (3600V) Compute Tt , hr + + + + +

0.0000 hr

20 Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.19 hr

11.4 min

Smithfield Township, Monroe County, PA TH Date: 4/1/2021

PR-E-4-UNDISTURBED

TR-55 TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt) CALCULATIONS

Smithfield Gateway Phase 1A-1 MJV Date: 4/1/2021

\\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-1\SG Phase 1A-1 Watershed Tc Calculations

3/29/2021   @   1:29 PM



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 58

PR-E-4-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  2.276 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  5,965 cuft
Drainage area =  1.170 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.40 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 58 -- 2 Year

Hyd No. 58



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 58

PR-E-4-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.353 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  11,284 cuft
Drainage area =  1.170 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.40 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

2

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

Q (cfs)

Time (min)

PR-E-4-UNDISTURBED

Hyd. No. 58 -- 10 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 58

PR-E-4-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  5.956 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  15,482 cuft
Drainage area =  1.170 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.40 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 58

PR-E-4-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  7.442 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  19,440 cuft
Drainage area =  1.170 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.40 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 58

PR-E-4-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  9.221 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  24,260 cuft
Drainage area =  1.170 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.40 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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PR-E-4 COMBINED FLOW 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 64

PR-E-4

Hydrograph type =  Combine Peak discharge =  6.018 cfs
Storm frequency =  2 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  14,519 cuft
Inflow hyds. =  62, 63 Contrib. drain. area =  2.230 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 64

PR-E-4

Hydrograph type =  Combine Peak discharge =  10.18 cfs
Storm frequency =  10 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  25,089 cuft
Inflow hyds. =  62, 63 Contrib. drain. area =  2.230 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 64

PR-E-4

Hydrograph type =  Combine Peak discharge =  13.30 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  33,187 cuft
Inflow hyds. =  62, 63 Contrib. drain. area =  2.230 ac

3

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

14.00 14.00

Q (cfs)

Time (hrs)

PR-E-4

Hyd. No. 64 -- 25 Year

Hyd No. 64 Hyd No. 62 Hyd No. 63



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 64

PR-E-4

Hydrograph type =  Combine Peak discharge =  16.15 cfs
Storm frequency =  50 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  40,721 cuft
Inflow hyds. =  62, 63 Contrib. drain. area =  2.230 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 64

PR-E-4

Hydrograph type =  Combine Peak discharge =  19.55 cfs
Storm frequency =  100 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  49,809 cuft
Inflow hyds. =  62, 63 Contrib. drain. area =  2.230 ac
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Langan Project #100748101

Project: By:

Location: Checked:

Watershed:

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1) Grass

2 Manning's roughness coeff., n (table 3-1) 0.240

3 Flow length, L (total L<100 ft) ft 100

4 Two-yr 24-hr rainfall, P2 in 3.32

5 Land Slope, s ft/ft 0.0450

6 Tt =      0.007(nL)
0.8   

Compute Tt,  hr 0.1688 + + + + +

           (P2)
0.5

 (s)
.04

0.1688 hr

Shallow Concentrated Flow

7 Surface Description (Paved or Unpaved) Unpaved Unpaved Unpaved

8 Flow length, L ft 93 70 75

9 Watercourse slope, s ft/ft 0.0500 0.0150 0.0100

10 Average Velocity, V (figure 3-1) ft/sec 3.61 1.98 1.61

11 Tt = L / (3600V) Compute Tt , hr 0.0072 + 0.0098 + 0.0129 + + +

0.0299 hr

Channel / Pipe Flow

12 Cross Sectional flow area, a ft
2

13 Wetted Perimeter, pw ft

14 Hydraulic radius, r = a/pw ft

15 Channel slope, s ft/ft

16 Manning's roughness coeff., n (table 3-1)

17 V = (1.49*r
2/3

*s
1/2

)/n ft/s

18 Flow length, L ft

19 Tt = L / (3600V) Compute Tt , hr + + + + +

0.0000 hr

20 Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.20 hr

11.9 min

12/10/2020

Smithfield Township, Monroe County, PA TH Date: 12/10/2020

PR-E-5

TR-55 TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt) CALCULATIONS

Smithfield Gateway Phase 1A-1 MJV Date:

\\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-1\SG Phase 1A-1 Watershed Tc Calculations

12/11/2020   @   2:46 PM



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 61

PR-E-5

Hydrograph type =  SCS Runoff Peak discharge =  2.276 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  5,965 cuft
Drainage area =  1.170 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.90 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 61 -- 2 Year

Hyd No. 61



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 61

PR-E-5

Hydrograph type =  SCS Runoff Peak discharge =  4.353 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  11,284 cuft
Drainage area =  1.170 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.90 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 61 -- 10 Year

Hyd No. 61



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 61

PR-E-5

Hydrograph type =  SCS Runoff Peak discharge =  5.956 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  15,482 cuft
Drainage area =  1.170 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.90 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 61 -- 25 Year

Hyd No. 61



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 61

PR-E-5

Hydrograph type =  SCS Runoff Peak discharge =  7.442 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  19,440 cuft
Drainage area =  1.170 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.90 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 61 -- 50 Year

Hyd No. 61



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 61

PR-E-5

Hydrograph type =  SCS Runoff Peak discharge =  9.221 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  24,260 cuft
Drainage area =  1.170 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.90 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 61 -- 100 Year

Hyd No. 61
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 63

PR-E-6

Hydrograph type =  SCS Runoff Peak discharge =  4.440 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  9,954 cuft
Drainage area =  1.020 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 63

PR-E-6

Hydrograph type =  SCS Runoff Peak discharge =  6.603 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  15,181 cuft
Drainage area =  1.020 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 63

PR-E-6

Hydrograph type =  SCS Runoff Peak discharge =  8.172 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  19,014 cuft
Drainage area =  1.020 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 63 -- 25 Year

Hyd No. 63



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 63

PR-E-6

Hydrograph type =  SCS Runoff Peak discharge =  9.594 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  22,507 cuft
Drainage area =  1.020 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 63 -- 50 Year

Hyd No. 63



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 63

PR-E-6

Hydrograph type =  SCS Runoff Peak discharge =  11.28 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  26,660 cuft
Drainage area =  1.020 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 65

PR-E-7

Hydrograph type =  SCS Runoff Peak discharge =  11.27 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  24,819 cuft
Drainage area =  2.640 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 65 -- 2 Year

Hyd No. 65



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 65

PR-E-7

Hydrograph type =  SCS Runoff Peak discharge =  16.91 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  38,283 cuft
Drainage area =  2.640 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 65 -- 10 Year

Hyd No. 65



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 65

PR-E-7

Hydrograph type =  SCS Runoff Peak discharge =  20.99 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  48,173 cuft
Drainage area =  2.640 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 65

PR-E-7

Hydrograph type =  SCS Runoff Peak discharge =  24.69 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  57,193 cuft
Drainage area =  2.640 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 65

PR-E-7

Hydrograph type =  SCS Runoff Peak discharge =  29.07 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  67,927 cuft
Drainage area =  2.640 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 65 -- 100 Year

Hyd No. 65
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Langan Project #100748101

Project: By:

Location: Checked:

Watershed:

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1) Grass

2 Manning's roughness coeff., n (table 3-1) 0.150

3 Flow length, L (total L<100 ft) ft 100

4 Two-yr 24-hr rainfall, P2 in 3.32

5 Land Slope, s ft/ft 0.0700

6 Tt =      0.007(nL)
0.8   

Compute Tt,  hr 0.0971 + + + + +

           (P2)
0.5

 (s)
.04

0.0971 hr

Shallow Concentrated Flow

7 Surface Description (Paved or Unpaved) Unpaved Unpaved

8 Flow length, L ft 264 331

9 Watercourse slope, s ft/ft 0.0680 0.0100

10 Average Velocity, V (figure 3-1) ft/sec 4.21 1.61

11 Tt = L / (3600V) Compute Tt , hr 0.0174 + 0.0570 + + + +

0.0744 hr

Channel / Pipe Flow

12 Cross Sectional flow area, a ft
2

13 Wetted Perimeter, pw ft

14 Hydraulic radius, r = a/pw ft

15 Channel slope, s ft/ft

16 Manning's roughness coeff., n (table 3-1)

17 V = (1.49*r
2/3

*s
1/2

)/n ft/s

18 Flow length, L ft

19 Tt = L / (3600V) Compute Tt , hr + + + + +

0.0000 hr

20 Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.17 hr

10.3 min

12/10/2020

Smithfield Township, Monroe County, PA TH Date: 12/10/2020

PR-E-8

TR-55 TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt) CALCULATIONS

Smithfield Gateway Phase 1A-1 MJV Date:

\\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-1\SG Phase 1A-1 Watershed Tc Calculations

12/11/2020   @   2:46 PM



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 67

PR-E-8

Hydrograph type =  SCS Runoff Peak discharge =  14.26 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  37,372 cuft
Drainage area =  7.330 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.30 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 67 -- 2 Year

Hyd No. 67



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 67

PR-E-8

Hydrograph type =  SCS Runoff Peak discharge =  27.27 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  70,695 cuft
Drainage area =  7.330 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.30 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 67 -- 10 Year

Hyd No. 67



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 67

PR-E-8

Hydrograph type =  SCS Runoff Peak discharge =  37.32 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  96,992 cuft
Drainage area =  7.330 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.30 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 67 -- 25 Year

Hyd No. 67



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 67

PR-E-8

Hydrograph type =  SCS Runoff Peak discharge =  46.62 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  121,791 cuft
Drainage area =  7.330 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.30 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 67 -- 50 Year

Hyd No. 67



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 67

PR-E-8

Hydrograph type =  SCS Runoff Peak discharge =  57.77 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  151,990 cuft
Drainage area =  7.330 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.30 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Langan Project #100748101

Project: By:

Location: Checked:

Watershed:

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1) Grass Grass

2 Manning's roughness coeff., n (table 3-1) 0.240 0.150

3 Flow length, L (total L<100 ft) ft 30 15

4 Two-yr 24-hr rainfall, P2 in 3.32 3.32

5 Land Slope, s ft/ft 0.2500 0.0150

6 Tt =      0.007(nL)
0.8   

Compute Tt,  hr 0.0325 + 0.0394 + + + +

           (P2)
0.5

 (s)
.04

0.0719 hr

Shallow Concentrated Flow

7 Surface Description (Paved or Unpaved) Paved Unpaved

8 Flow length, L ft 130 220

9 Watercourse slope, s ft/ft 0.0100 0.3000

10 Average Velocity, V (figure 3-1) ft/sec 2.03 8.84

11 Tt = L / (3600V) Compute Tt , hr 0.0178 + 0.0069 + + + +

0.0247 hr

Channel / Pipe Flow

12 Cross Sectional flow area, a ft
2

0.88 0.88 7.95 9.82 11.88 14.14

13 Wetted Perimeter, pw ft 2.40 2.40 7.10 7.90 8.60 9.40

14 Hydraulic radius, r = a/pw ft 0.37 0.37 1.12 1.24 1.38 1.50

15 Channel slope, s ft/ft 0.0050 0.0300 0.0100 0.0100 0.0100 0.0100

16 Manning's roughness coeff., n (table 3-1) 0.0120 0.0120 0.0120 0.0120 0.0120 0.0120

17 V = (1.49*r
2/3

*s
1/2

)/n ft/s 4.50 11.02 13.39 14.35 15.40 16.30

18 Flow length, L ft 531 328 778 950 800 1227

19 Tt = L / (3600V) Compute Tt , hr 0.0328 + 0.0083 + 0.0161 + 0.0184 + 0.0144 + 0.0209

0.1109 hr

20 Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.21 hr

12.4 min

12/10/2020

Smithfield Township, Monroe County, PA TH Date: 12/10/2020

PR-E-10-ONSITE-DISTURBED

TR-55 TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt) CALCULATIONS

Smithfield Gateway Phase 1A-1 MJV Date:

\\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-1\SG Phase 1A-1 Watershed Tc Calculations

12/11/2020   @   2:46 PM



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 74

PR-E-10-ONSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  22.94 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  59,893 cuft
Drainage area =  7.600 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.40 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 74 -- 2 Year

Hyd No. 74



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 74

PR-E-10-ONSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  37.60 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  100,064 cuft
Drainage area =  7.600 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.40 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 74 -- 10 Year

Hyd No. 74



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 74

PR-E-10-ONSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  48.30 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  130,237 cuft
Drainage area =  7.600 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.40 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 74 -- 25 Year

Hyd No. 74



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 74

PR-E-10-ONSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  57.99 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  158,029 cuft
Drainage area =  7.600 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.40 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 74 -- 50 Year

Hyd No. 74



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 74

PR-E-10-ONSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  69.44 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  191,317 cuft
Drainage area =  7.600 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.40 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Langan Project #100748101

Project: By:

Location: Checked:

Watershed:

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1) Woods

2 Manning's roughness coeff., n (table 3-1) 0.400

3 Flow length, L (total L<100 ft) ft 100

4 Two-yr 24-hr rainfall, P2 in 3.32

5 Land Slope, s ft/ft 0.0600

6 Tt =      0.007(nL)
0.8   

Compute Tt,  hr 0.2264 + + + + +

           (P2)
0.5

 (s)
.04

0.2264 hr

Shallow Concentrated Flow

7 Surface Description (Paved or Unpaved) Unpaved Unpaved Unpaved

8 Flow length, L ft 300 515 312

9 Watercourse slope, s ft/ft 0.1533 0.0839 0.0224

10 Average Velocity, V (figure 3-1) ft/sec 6.32 4.67 2.41

11 Tt = L / (3600V) Compute Tt , hr 0.0132 + 0.0306 + 0.0359 + + +

0.0797 hr

Channel / Pipe Flow

12 Cross Sectional flow area, a ft
2

13 Wetted Perimeter, pw ft

14 Hydraulic radius, r = a/pw ft

15 Channel slope, s ft/ft

16 Manning's roughness coeff., n (table 3-1)

17 V = (1.49*r
2/3

*s
1/2

)/n ft/s

18 Flow length, L ft

19 Tt = L / (3600V) Compute Tt , hr + + + + +

0.0000 hr

20 Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.31 hr

18.4 min

12/10/2020

Smithfield Township, Monroe County, PA TH Date: 12/10/2020

PR-E-10-ONSITE&OFFSITE-UNDISTURBED

TR-55 TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt) CALCULATIONS

Smithfield Gateway Phase 1A-1 MJV Date:

\\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-1\SG Phase 1A-1 Watershed Tc Calculations

12/11/2020   @   2:46 PM



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 70

PR-E-10-ONSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  23.16 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  73,913 cuft
Drainage area =  14.950 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.40 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 70 -- 2 Year

Hyd No. 70



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 70

PR-E-10-ONSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  44.69 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  139,818 cuft
Drainage area =  14.950 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.40 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 70 -- 10 Year

Hyd No. 70



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 70

PR-E-10-ONSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  61.32 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  191,828 cuft
Drainage area =  14.950 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.40 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 70 -- 25 Year

Hyd No. 70



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 70

PR-E-10-ONSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  76.75 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  240,873 cuft
Drainage area =  14.950 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.40 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 70 -- 50 Year

Hyd No. 70



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 70

PR-E-10-ONSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  95.25 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  300,599 cuft
Drainage area =  14.950 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.40 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 70
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 71

PR-E-10-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.585 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  12,881 cuft
Drainage area =  1.200 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.40 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 71



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 71

PR-E-10-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  6.830 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  19,647 cuft
Drainage area =  1.200 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.40 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 71

PR-E-10-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  8.458 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  24,606 cuft
Drainage area =  1.200 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.40 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 71 -- 25 Year

Hyd No. 71



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 71

PR-E-10-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  9.934 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  29,126 cuft
Drainage area =  1.200 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.40 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 71 -- 50 Year

Hyd No. 71



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 71

PR-E-10-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  11.68 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  34,502 cuft
Drainage area =  1.200 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.40 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Langan Project #100748101

Project: By:

Location: Checked:

Watershed:

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1) Woods

2 Manning's roughness coeff., n (table 3-1) 0.400

3 Flow length, L (total L<100 ft) ft 100

4 Two-yr 24-hr rainfall, P2 in 3.32

5 Land Slope, s ft/ft 0.0600

6 Tt =      0.007(nL)
0.8   

Compute Tt,  hr 0.2264 + + + + +

           (P2)
0.5

 (s)
.04

0.2264 hr

Shallow Concentrated Flow

7 Surface Description (Paved or Unpaved) Unpaved Unpaved Unpaved

8 Flow length, L ft 300 515 312

9 Watercourse slope, s ft/ft 0.1533 0.0839 0.0224

10 Average Velocity, V (figure 3-1) ft/sec 6.32 4.67 2.41

11 Tt = L / (3600V) Compute Tt , hr 0.0132 + 0.0306 + 0.0359 + + +

0.0797 hr

Channel / Pipe Flow

12 Cross Sectional flow area, a ft
2

13 Wetted Perimeter, pw ft

14 Hydraulic radius, r = a/pw ft

15 Channel slope, s ft/ft

16 Manning's roughness coeff., n (table 3-1)

17 V = (1.49*r
2/3

*s
1/2

)/n ft/s

18 Flow length, L ft

19 Tt = L / (3600V) Compute Tt , hr + + + + +

0.0000 hr

20 Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.31 hr

18.4 min

12/10/2020

Smithfield Township, Monroe County, PA TH Date: 12/10/2020

PR-E-10-ONSITE&OFFSITE-UNDISTURBED

TR-55 TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt) CALCULATIONS

Smithfield Gateway Phase 1A-1 MJV Date:

\\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-1\SG Phase 1A-1 Watershed Tc Calculations

12/11/2020   @   2:46 PM



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 72

PR-E-10-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  5.271 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  16,479 cuft
Drainage area =  2.440 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.40 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 72

PR-E-10-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  9.057 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  28,524 cuft
Drainage area =  2.440 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.40 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 72

PR-E-10-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  11.86 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  37,691 cuft
Drainage area =  2.440 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.40 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 72

PR-E-10-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  14.41 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  46,184 cuft
Drainage area =  2.440 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.40 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 72

PR-E-10-OFFSITE-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  17.44 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  56,400 cuft
Drainage area =  2.440 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.40 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

5

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

18.00 18.00

Q (cfs)

Time (min)

PR-E-10-OFFSITE-UNDISTURBED

Hyd. No. 72 -- 100 Year

Hyd No. 72



 

 

 

 

 

 

 

 

 

 

 

 

 

 

PR-E-11-DISTURBED WATERSHED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 74

PR-E-11-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  3.978 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  11,169 cuft
Drainage area =  1.930 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

1

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (min)

PR-E-11-DISTURBED

Hyd. No. 74 -- 2 Year

Hyd No. 74



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 74

PR-E-11-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  7.134 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  20,058 cuft
Drainage area =  1.930 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 74

PR-E-11-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  9.505 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  26,921 cuft
Drainage area =  1.930 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 74

PR-E-11-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  11.68 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  33,325 cuft
Drainage area =  1.930 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

4

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

Q (cfs)

Time (min)

PR-E-11-DISTURBED

Hyd. No. 74 -- 50 Year

Hyd No. 74



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 74

PR-E-11-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  14.26 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  41,065 cuft
Drainage area =  1.930 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 75

PR-E-11-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  26.24 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  74,301 cuft
Drainage area =  9.580 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 75

PR-E-11-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  42.47 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  122,704 cuft
Drainage area =  9.580 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 75

PR-E-11-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  54.28 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  158,918 cuft
Drainage area =  9.580 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 75

PR-E-11-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  64.96 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  192,214 cuft
Drainage area =  9.580 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 75

PR-E-11-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  77.58 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  232,047 cuft
Drainage area =  9.580 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
2

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

Hyd. No. 77

PR-E-12-DISTURBED

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.32 0.00 0.00
Land slope (%) =  10.67 0.00 0.00

Travel Time (min) = 14.93 + 0.00 + 0.00 = 14.93

Shallow Concentrated Flow
Flow length (ft) =  1290.00 0.00 0.00
Watercourse slope (%) =  12.97 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =5.81 0.00 0.00

Travel Time (min) = 3.70 + 0.00 + 0.00 = 3.70

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 18.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 77

PR-E-12-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  3.578 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  11,421 cuft
Drainage area =  2.310 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 77

PR-E-12-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  6.905 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  21,604 cuft
Drainage area =  2.310 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.60 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 77

PR-E-12-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  9.475 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  29,640 cuft
Drainage area =  2.310 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.60 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 77

PR-E-12-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  11.86 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  37,219 cuft
Drainage area =  2.310 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.60 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 77

PR-E-12-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  14.72 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  46,447 cuft
Drainage area =  2.310 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.60 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 78

PR-E-12-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  32.12 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  101,977 cuft
Drainage area =  19.680 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 78

PR-E-12-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  60.88 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  190,342 cuft
Drainage area =  19.680 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.60 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 78

PR-E-12-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  82.93 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  259,680 cuft
Drainage area =  19.680 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.60 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 78

PR-E-12-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  103.33 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  324,886 cuft
Drainage area =  19.680 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.60 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 78

PR-E-12-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  127.73 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  404,131 cuft
Drainage area =  19.680 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.60 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 85

COMBINE

Hydrograph type =  Combine Peak discharge =  0.736 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  567 cuft
Inflow hyds. =  55, 57, 61, 65, 67, 69 Contrib. drain. area =  0.000 ac
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Hyd. No. 85 -- 2 Year

Hyd No. 85 Hyd No. 55 Hyd No. 57 Hyd No. 61

Hyd No. 65 Hyd No. 67 Hyd No. 69



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 85

COMBINE

Hydrograph type =  Combine Peak discharge =  9.031 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  10,648 cuft
Inflow hyds. =  55, 57, 61, 65, 67, 69 Contrib. drain. area =  0.000 ac
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Hyd. No. 85 -- 10 Year

Hyd No. 85 Hyd No. 55 Hyd No. 57 Hyd No. 61

Hyd No. 65 Hyd No. 67 Hyd No. 69



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 85

COMBINE

Hydrograph type =  Combine Peak discharge =  17.27 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  23,080 cuft
Inflow hyds. =  55, 57, 61, 65, 67, 69 Contrib. drain. area =  0.000 ac
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Hyd. No. 85 -- 25 Year

Hyd No. 85 Hyd No. 55 Hyd No. 57 Hyd No. 61

Hyd No. 65 Hyd No. 67 Hyd No. 69



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 85

COMBINE

Hydrograph type =  Combine Peak discharge =  27.16 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  35,278 cuft
Inflow hyds. =  55, 57, 61, 65, 67, 69 Contrib. drain. area =  0.000 ac
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Hyd. No. 85 -- 50 Year

Hyd No. 85 Hyd No. 55 Hyd No. 57 Hyd No. 61

Hyd No. 65 Hyd No. 67 Hyd No. 69



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 85

COMBINE

Hydrograph type =  Combine Peak discharge =  39.99 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  50,640 cuft
Inflow hyds. =  55, 57, 61, 65, 67, 69 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 86

COMBINE

Hydrograph type =  Combine Peak discharge =  118.12 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  382,045 cuft
Inflow hyds. =  71, 73, 78, 81, 84 Contrib. drain. area =  0.000 ac
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Hyd. No. 86 -- 2 Year

Hyd No. 86 Hyd No. 71 Hyd No. 73 Hyd No. 78

Hyd No. 81 Hyd No. 84



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 86

COMBINE

Hydrograph type =  Combine Peak discharge =  209.82 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  695,523 cuft
Inflow hyds. =  71, 73, 78, 81, 84 Contrib. drain. area =  0.000 ac
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Hyd. No. 86 -- 10 Year

Hyd No. 86 Hyd No. 71 Hyd No. 73 Hyd No. 78

Hyd No. 81 Hyd No. 84



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 86

COMBINE

Hydrograph type =  Combine Peak discharge =  282.34 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  943,168 cuft
Inflow hyds. =  71, 73, 78, 81, 84 Contrib. drain. area =  0.000 ac
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Hyd. No. 86 -- 25 Year

Hyd No. 86 Hyd No. 71 Hyd No. 73 Hyd No. 78

Hyd No. 81 Hyd No. 84



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 86

COMBINE

Hydrograph type =  Combine Peak discharge =  350.32 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  1,175,317 cuft
Inflow hyds. =  71, 73, 78, 81, 84 Contrib. drain. area =  0.000 ac
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Hyd. No. 86 -- 50 Year

Hyd No. 86 Hyd No. 71 Hyd No. 73 Hyd No. 78

Hyd No. 81 Hyd No. 84



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 86

COMBINE

Hydrograph type =  Combine Peak discharge =  431.83 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,456,480 cuft
Inflow hyds. =  71, 73, 78, 81, 84 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 87

POA-E

Hydrograph type =  Combine Peak discharge =  118.85 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  382,612 cuft
Inflow hyds. =  85, 86 Contrib. drain. area =  0.000 ac
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Hyd. No. 87 -- 2 Year

Hyd No. 87 Hyd No. 85 Hyd No. 86



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 87

POA-E

Hydrograph type =  Combine Peak discharge =  218.85 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  706,171 cuft
Inflow hyds. =  85, 86 Contrib. drain. area =  0.000 ac
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Hyd. No. 87 -- 10 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 87

POA-E

Hydrograph type =  Combine Peak discharge =  299.33 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  966,247 cuft
Inflow hyds. =  85, 86 Contrib. drain. area =  0.000 ac
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Hyd. No. 87 -- 25 Year

Hyd No. 87 Hyd No. 85 Hyd No. 86



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 87

POA-E

Hydrograph type =  Combine Peak discharge =  377.48 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  1,210,596 cuft
Inflow hyds. =  85, 86 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 87

POA-E

Hydrograph type =  Combine Peak discharge =  468.49 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  1,507,120 cuft
Inflow hyds. =  85, 86 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 91

TOTAL BRODHEAD CREEK

Hydrograph type =  Combine Peak discharge =  331.32 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,224,902 cuft
Inflow hyds. =  31, 87 Contrib. drain. area =  0.000 ac

1

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

50.00 50.00

100.00 100.00

150.00 150.00

200.00 200.00

250.00 250.00

300.00 300.00

350.00 350.00

Q (cfs)

Time (min)

TOTAL BRODHEAD CREEK

Hyd. No. 91 -- 2 Year

Hyd No. 91 Hyd No. 31 Hyd No. 87



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 91

TOTAL BRODHEAD CREEK

Hydrograph type =  Combine Peak discharge =  601.90 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  2,208,786 cuft
Inflow hyds. =  31, 87 Contrib. drain. area =  0.000 ac
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Hyd. No. 91 -- 10 Year

Hyd No. 91 Hyd No. 31 Hyd No. 87



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 91

TOTAL BRODHEAD CREEK

Hydrograph type =  Combine Peak discharge =  813.95 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  2,978,480 cuft
Inflow hyds. =  31, 87 Contrib. drain. area =  0.000 ac
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Hyd. No. 91 -- 25 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 91

TOTAL BRODHEAD CREEK

Hydrograph type =  Combine Peak discharge =  1010.53 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  3,705,281 cuft
Inflow hyds. =  31, 87 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 91

TOTAL BRODHEAD CREEK

Hydrograph type =  Combine Peak discharge =  1245.40 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  4,591,939 cuft
Inflow hyds. =  31, 87 Contrib. drain. area =  0.000 ac
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Hydrograph Summary Report

1

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

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

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

1 SCS Runoff 8.880 2 726 31,095 ------ ------ ------ PR-A-1-A-ONSITE

2 SCS Runoff 3.274 2 732 14,569 ------ ------ ------ PR-A-1-A-OFFSITE-DISTURBED

3 SCS Runoff 57.01 2 732 246,648 ------ ------ ------ PR-A-1-A-OFFSITE-UNDISTURBED

4 SCS Runoff 32.61 2 722 91,552 ------ ------ ------ PR-A-1-D-OFFSITE

5 SCS Runoff 5.473 2 718 12,728 ------ ------ ------ PR-A-1-E-ONSITE

6 Reservoir 0.000 2 730 0 5 486.44 7,367 TEMP-INF1-1 ROUTING

7 Combine 91.06 2 726 383,864 1, 2, 3,
4, 6

------ ------ Combined POA-A-1

8 Combine 11.99 2 728 45,664 1, 2, 6, ------ ------ POA-A-1 ONSITE & OFFSITE DISTU

10 SCS Runoff 17.42 2 724 55,620 ------ ------ ------ PR-A-2-A-ONSITE

11 SCS Runoff 33.73 2 722 95,176 ------ ------ ------ PR-A-2-A-OFFSITE

12 Combine 50.81 2 724 150,796 10, 11 ------ ------ Combined POA-A-2

14 SCS Runoff 25.68 2 724 80,845 ------ ------ ------ PR-A-3-ONSITE

15 SCS Runoff 35.72 2 734 155,590 ------ ------ ------ PR-A-3-OFFSITE

16 Combine 57.01 2 728 236,436 14, 15 ------ ------ POA-A-3

18 Combine 54.74 2 726 182,129 8, 10, 14, ------ ------ POA-A ONSITE & OFFSITE DIST.

20 SCS Runoff 6.417 2 720 16,731 ------ ------ ------ PR-A-4-ONSITE

22 SCS Runoff 5.846 2 718 14,039 ------ ------ ------ PR-B-1-ONSITE

23 SCS Runoff 13.96 2 718 32,455 ------ ------ ------ PR-B-1-OFFSITE

24 SCS Runoff 8.227 2 724 26,116 ------ ------ ------ PR-B-2-ONSITE

25 Reservoir 0.000 2 912 0 24 437.02 17,666 PR-B-2-ONSITE ROUTING

26 Combine 5.846 2 718 14,039 22, 25 ------ ------ PR-B-ONSITE

27 Combine 19.80 2 718 46,494 22, 23, 25, ------ ------ POA-B

29 SCS Runoff 3.762 2 716 7,969 ------ ------ ------ PR-C (POA-C)

31 Combine 212.82 2 724 842,290 7, 12, 16,
20, 27, 29,

------ ------ Combined POA-ABC

33 SCS Runoff 8.887 2 716 19,284 ------ ------ ------ PR-D-1

34 Reservoir 0.000 2 726 0 33 458.83 9,095 PR-D-1 ROUTING

35 SCS Runoff 1.588 2 716 3,281 ------ ------ ------ PR-D-2-DISTURBED

36 SCS Runoff 0.162 2 718 324 ------ ------ ------ PR-D-2-UNDISTURBED

37 Combine 1.748 2 716 3,606 35, 36 ------ ------ PR-D-2

38 Reservoir 0.000 2 784 0 37 461.02 1,665 PR-D-2 ROUTING

Smithfield Gateway Phase 1A-2 - Proposed.gpwReturn Period: 2 Year Thursday, 02 / 23 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Summary Report

2

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

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

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

40 SCS Runoff 1.859 2 716 4,253 ------ ------ ------ PR-D-3

41 Reservoir 0.000 2 1044 0 40 460.03 2,017 PR-D-3 ROUTING

43 SCS Runoff 4.194 2 720 10,892 ------ ------ ------ PR-D-4-ONSITE-DISTURBED

44 SCS Runoff 6.134 2 722 17,450 ------ ------ ------ PR-D-4-ONSITE-UNDISTURBED

45 SCS Runoff 1.961 2 716 4,255 ------ ------ ------ PR-D-4-OFFSITE-DISTURBED

46 SCS Runoff 2.928 2 716 5,985 ------ ------ ------ PR-D-4-OFFSITE-UNDISTURBED

47 Combine 0.000 2 784 0 34, 38, 41, ------ ------ COMBINE

48 Combine 13.71 2 718 38,582 43, 44, 45,
46, 47

------ ------ POA-D-1

49 Combine 11.42 2 720 32,598 43, 44, 45,
47,

------ ------ POA-D-1 ONSITE & OFFSITE DIST.

50 SCS Runoff 8.686 2 718 20,098 ------ ------ ------ PR-D-5-OFFSITE

51 Combine 22.40 2 718 58,680 48, 50 ------ ------ POA-D

52 Combine 19.94 2 720 52,696 34, 38, 43,
44, 45, 50,

------ ------ POA-D ONSITE & OFFSITE DIST.

54 SCS Runoff 0.698 2 716 1,433 ------ ------ ------ PR-E-1

55 Reservoir 0.000 2 1520 0 54 452.65 787 RG5-1 ROUTING

56 SCS Runoff 0.597 2 716 1,241 ------ ------ ------ PR-E-2

57 Reservoir 0.000 2 996 0 56 457.65 571 RG5-2 ROUTING

58 SCS Runoff 1.744 2 716 3,582 ------ ------ ------ PR-E-3-DISTURBED

59 SCS Runoff 0.046 2 718 93 ------ ------ ------ PR-E-3-UNDISTURBED

60 Combine 1.790 2 716 3,675 58, 59 ------ ------ PR-E-3

61 Reservoir 0.736 2 722 470 60 470.07 1,574 RG5-3 ROUTING

62 SCS Runoff 4.077 2 716 8,553 ------ ------ ------ PR-E-4-DISTURBED

63 SCS Runoff 2.276 2 722 5,965 ------ ------ ------ PR-E-4-UNDISTURBED

64 Combine 6.018 2 718 14,519 62, 63 ------ ------ PR-E-4

65 Reservoir 0.116 2 738 96 64 454.04 5,179 UGD-INF5-1 ROUTING

66 SCS Runoff 2.276 2 722 5,965 ------ ------ ------ PR-E-5

67 Reservoir 0.000 2 924 0 66 454.15 2,554 UGD-INF5-2 ROUTING

68 SCS Runoff 4.440 2 716 9,954 ------ ------ ------ PR-E-6

69 Reservoir 0.000 2 1184 0 68 449.02 5,285 UGD-INF5-3 ROUTING

70 SCS Runoff 11.27 2 716 24,819 ------ ------ ------ PR-E-7

71 Reservoir 0.000 2 728 0 70 442.93 9,506 UGD-INF5-4 ROUTING

72 SCS Runoff 14.26 2 722 37,372 ------ ------ ------ PR-E-8

73 Reservoir 0.155 2 1446 20,011 72 441.80 32,201 PR-E-8 ROUTING
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

74 SCS Runoff 22.94 2 720 59,893 ------ ------ ------ PR-E-10-ONSITE-DISTURBED

75 SCS Runoff 23.16 2 724 73,913 ------ ------ ------ PR-E-10-ONSITE-UNDISTURBED

76 SCS Runoff 4.585 2 720 12,881 ------ ------ ------ PR-E-10-OFFSITE-DISTURBED

77 SCS Runoff 5.271 2 724 16,479 ------ ------ ------ PR-E-10-OFFSITE-UNDISTURBED

78 Combine 53.96 2 722 163,166 74, 75, 76,
77

------ ------ PR-E-10

79 SCS Runoff 3.978 2 722 11,169 ------ ------ ------ PR-E-11-DISTURBED

80 SCS Runoff 26.24 2 722 74,301 ------ ------ ------ PR-E-11-UNDISTURBED

81 Combine 30.22 2 722 85,470 79, 80 ------ ------ PR-E-11

82 SCS Runoff 3.578 2 724 11,421 ------ ------ ------ PR-E-12-DISTURBED

83 SCS Runoff 32.12 2 724 101,977 ------ ------ ------ PR-E-12-UNDISTURBED

84 Combine 35.70 2 724 113,398 82, 83 ------ ------ PR-E-12

85 Combine 0.736 2 722 567 55, 57, 61,
65, 67, 69,

------ ------ COMBINE

86 Combine 118.12 2 722 382,045 71, 73, 78,
81, 84,

------ ------ COMBINE

87 Combine 118.85 2 722 382,612 85, 86 ------ ------ POA-E

88 Combine 34.36 2 720 115,375 71, 73, 74,
76, 79, 82,

------ ------ POA-E DISTURBED COMBINE

89 Combine 35.03 2 722 115,942 85, 88 ------ ------ POA-E DISTURBED

91 Combine 331.32 2 724 1,224,902 31, 87, ------ ------ TOTAL BRODHEAD CREEK
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

1 SCS Runoff 16.59 2 726 57,283 ------ ------ ------ PR-A-1-A-ONSITE

2 SCS Runoff 4.999 2 732 22,728 ------ ------ ------ PR-A-1-A-OFFSITE-DISTURBED

3 SCS Runoff 98.56 2 732 426,942 ------ ------ ------ PR-A-1-A-OFFSITE-UNDISTURBED

4 SCS Runoff 58.47 2 722 164,410 ------ ------ ------ PR-A-1-D-OFFSITE

5 SCS Runoff 8.826 2 718 21,019 ------ ------ ------ PR-A-1-E-ONSITE

6 Reservoir 2.255 2 728 4,976 5 486.97 10,352 TEMP-INF1-1 ROUTING

7 Combine 162.61 2 726 676,339 1, 2, 3,
4, 6

------ ------ Combined POA-A-1

8 Combine 23.48 2 728 84,986 1, 2, 6, ------ ------ POA-A-1 ONSITE & OFFSITE DISTU

10 SCS Runoff 33.63 2 724 105,214 ------ ------ ------ PR-A-2-A-ONSITE

11 SCS Runoff 62.52 2 722 175,334 ------ ------ ------ PR-A-2-A-OFFSITE

12 Combine 94.86 2 724 280,548 10, 11 ------ ------ Combined POA-A-2

14 SCS Runoff 47.01 2 724 147,030 ------ ------ ------ PR-A-3-ONSITE

15 SCS Runoff 64.68 2 732 279,412 ------ ------ ------ PR-A-3-OFFSITE

16 Combine 103.88 2 728 426,441 14, 15 ------ ------ POA-A-3

18 Combine 102.75 2 726 337,230 8, 10, 14, ------ ------ POA-A ONSITE & OFFSITE DIST.

20 SCS Runoff 11.88 2 720 30,822 ------ ------ ------ PR-A-4-ONSITE

22 SCS Runoff 8.972 2 718 22,149 ------ ------ ------ PR-B-1-ONSITE

23 SCS Runoff 22.51 2 718 53,598 ------ ------ ------ PR-B-1-OFFSITE

24 SCS Runoff 15.59 2 724 48,746 ------ ------ ------ PR-B-2-ONSITE

25 Reservoir 0.000 2 744 0 24 437.50 32,622 PR-B-2-ONSITE ROUTING

26 Combine 8.972 2 718 22,149 22, 25 ------ ------ PR-B-ONSITE

27 Combine 31.48 2 718 75,747 22, 23, 25, ------ ------ POA-B

29 SCS Runoff 5.829 2 716 12,716 ------ ------ ------ PR-C (POA-C)

31 Combine 385.35 2 724 1,502,613 7, 12, 16,
20, 27, 29,

------ ------ Combined POA-ABC

33 SCS Runoff 13.47 2 716 30,083 ------ ------ ------ PR-D-1

34 Reservoir 0.243 2 732 444 33 459.28 14,236 PR-D-1 ROUTING

35 SCS Runoff 2.553 2 716 5,419 ------ ------ ------ PR-D-2-DISTURBED

36 SCS Runoff 0.303 2 716 614 ------ ------ ------ PR-D-2-UNDISTURBED

37 Combine 2.856 2 716 6,033 35, 36 ------ ------ PR-D-2

38 Reservoir 1.133 2 722 1,080 37 461.33 2,458 PR-D-2 ROUTING
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

40 SCS Runoff 2.743 2 716 6,414 ------ ------ ------ PR-D-3

41 Reservoir 0.978 2 722 1,291 40 460.33 2,536 PR-D-3 ROUTING

43 SCS Runoff 7.071 2 720 18,631 ------ ------ ------ PR-D-4-ONSITE-DISTURBED

44 SCS Runoff 11.78 2 722 33,009 ------ ------ ------ PR-D-4-ONSITE-UNDISTURBED

45 SCS Runoff 2.972 2 716 6,638 ------ ------ ------ PR-D-4-OFFSITE-DISTURBED

46 SCS Runoff 4.834 2 716 10,116 ------ ------ ------ PR-D-4-OFFSITE-UNDISTURBED

47 Combine 2.190 2 722 2,815 34, 38, 41, ------ ------ COMBINE

48 Combine 25.87 2 720 71,210 43, 44, 45,
46, 47

------ ------ POA-D-1

49 Combine 22.26 2 722 61,093 43, 44, 45,
47,

------ ------ POA-D-1 ONSITE & OFFSITE DIST.

50 SCS Runoff 14.20 2 718 33,578 ------ ------ ------ PR-D-5-OFFSITE

51 Combine 39.68 2 720 104,788 48, 50 ------ ------ POA-D

52 Combine 35.27 2 720 93,380 34, 38, 43,
44, 45, 50,

------ ------ POA-D ONSITE & OFFSITE DIST.

54 SCS Runoff 1.136 2 716 2,394 ------ ------ ------ PR-E-1

55 Reservoir 0.494 2 722 335 54 452.95 1,121 RG5-1 ROUTING

56 SCS Runoff 0.947 2 716 2,027 ------ ------ ------ PR-E-2

57 Reservoir 0.199 2 724 68 56 458.02 899 RG5-2 ROUTING

58 SCS Runoff 2.841 2 716 5,985 ------ ------ ------ PR-E-3-DISTURBED

59 SCS Runoff 0.087 2 716 175 ------ ------ ------ PR-E-3-UNDISTURBED

60 Combine 2.927 2 716 6,160 58, 59 ------ ------ PR-E-3

61 Reservoir 2.641 2 718 2,089 60 470.19 1,793 RG5-3 ROUTING

62 SCS Runoff 6.392 2 716 13,805 ------ ------ ------ PR-E-4-DISTURBED

63 SCS Runoff 4.353 2 720 11,284 ------ ------ ------ PR-E-4-UNDISTURBED

64 Combine 10.18 2 718 25,089 62, 63 ------ ------ PR-E-4

65 Reservoir 6.491 2 722 5,483 64 454.53 6,546 UGD-INF5-1 ROUTING

66 SCS Runoff 4.353 2 720 11,284 ------ ------ ------ PR-E-5

67 Reservoir 0.437 2 744 1,039 66 455.09 4,938 UGD-INF5-2 ROUTING

68 SCS Runoff 6.603 2 716 15,181 ------ ------ ------ PR-E-6

69 Reservoir 0.460 2 742 1,633 68 449.61 7,550 UGD-INF5-3 ROUTING

70 SCS Runoff 16.91 2 716 38,283 ------ ------ ------ PR-E-7

71 Reservoir 0.572 2 740 1,286 70 443.65 15,282 UGD-INF5-4 ROUTING

72 SCS Runoff 27.27 2 720 70,695 ------ ------ ------ PR-E-8

73 Reservoir 0.441 2 1176 51,478 72 443.10 54,047 PR-E-8 ROUTING
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

74 SCS Runoff 37.60 2 720 100,064 ------ ------ ------ PR-E-10-ONSITE-DISTURBED

75 SCS Runoff 44.69 2 724 139,818 ------ ------ ------ PR-E-10-ONSITE-UNDISTURBED

76 SCS Runoff 6.830 2 720 19,647 ------ ------ ------ PR-E-10-OFFSITE-DISTURBED

77 SCS Runoff 9.057 2 724 28,524 ------ ------ ------ PR-E-10-OFFSITE-UNDISTURBED

78 Combine 94.94 2 722 288,053 74, 75, 76,
77

------ ------ PR-E-10

79 SCS Runoff 7.134 2 722 20,058 ------ ------ ------ PR-E-11-DISTURBED

80 SCS Runoff 42.47 2 722 122,704 ------ ------ ------ PR-E-11-UNDISTURBED

81 Combine 49.60 2 722 142,761 79, 80 ------ ------ PR-E-11

82 SCS Runoff 6.905 2 724 21,604 ------ ------ ------ PR-E-12-DISTURBED

83 SCS Runoff 60.88 2 724 190,342 ------ ------ ------ PR-E-12-UNDISTURBED

84 Combine 67.78 2 724 211,946 82, 83 ------ ------ PR-E-12

85 Combine 9.031 2 722 10,648 55, 57, 61,
65, 67, 69,

------ ------ COMBINE

86 Combine 209.82 2 722 695,523 71, 73, 78,
81, 84,

------ ------ COMBINE

87 Combine 218.85 2 722 706,171 85, 86 ------ ------ POA-E

88 Combine 57.39 2 720 214,136 71, 73, 74,
76, 79, 82,

------ ------ POA-E DISTURBED COMBINE

89 Combine 66.11 2 722 224,784 85, 88 ------ ------ POA-E DISTURBED

91 Combine 601.90 2 724 2,208,786 31, 87, ------ ------ TOTAL BRODHEAD CREEK
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

1 SCS Runoff 22.48 2 726 77,719 ------ ------ ------ PR-A-1-A-ONSITE

2 SCS Runoff 6.246 2 732 28,735 ------ ------ ------ PR-A-1-A-OFFSITE-DISTURBED

3 SCS Runoff 129.41 2 732 564,138 ------ ------ ------ PR-A-1-A-OFFSITE-UNDISTURBED

4 SCS Runoff 77.91 2 722 220,668 ------ ------ ------ PR-A-1-D-OFFSITE

5 SCS Runoff 11.26 2 718 27,222 ------ ------ ------ PR-A-1-E-ONSITE

6 Reservoir 5.128 2 726 9,709 5 487.24 12,099 TEMP-INF1-1 ROUTING

7 Combine 217.59 2 726 900,970 1, 2, 3,
4, 6

------ ------ Combined POA-A-1

8 Combine 33.26 2 726 116,163 1, 2, 6, ------ ------ POA-A-1 ONSITE & OFFSITE DISTU

10 SCS Runoff 46.14 2 724 144,352 ------ ------ ------ PR-A-2-A-ONSITE

11 SCS Runoff 84.41 2 722 237,886 ------ ------ ------ PR-A-2-A-OFFSITE

12 Combine 128.95 2 722 382,237 10, 11 ------ ------ Combined POA-A-2

14 SCS Runoff 63.16 2 724 198,401 ------ ------ ------ PR-A-3-ONSITE

15 SCS Runoff 86.60 2 732 375,021 ------ ------ ------ PR-A-3-OFFSITE

16 Combine 139.34 2 728 573,423 14, 15 ------ ------ POA-A-3

18 Combine 141.38 2 724 458,916 8, 10, 14, ------ ------ POA-A ONSITE & OFFSITE DIST.

20 SCS Runoff 16.03 2 720 41,818 ------ ------ ------ PR-A-4-ONSITE

22 SCS Runoff 11.23 2 718 28,137 ------ ------ ------ PR-B-1-ONSITE

23 SCS Runoff 28.72 2 718 69,416 ------ ------ ------ PR-B-1-OFFSITE

24 SCS Runoff 21.24 2 724 66,503 ------ ------ ------ PR-B-2-ONSITE

25 Reservoir 0.000 2 732 0 24 437.88 44,567 PR-B-2-ONSITE ROUTING

26 Combine 11.23 2 718 28,137 22, 25 ------ ------ PR-B-ONSITE

27 Combine 39.95 2 718 97,553 22, 23, 25, ------ ------ POA-B

29 SCS Runoff 7.322 2 716 16,230 ------ ------ ------ PR-C (POA-C)

31 Combine 517.76 2 724 2,012,234 7, 12, 16,
20, 27, 29,

------ ------ Combined POA-ABC

33 SCS Runoff 16.78 2 716 38,034 ------ ------ ------ PR-D-1

34 Reservoir 1.989 2 726 3,862 33 459.54 17,348 PR-D-1 ROUTING

35 SCS Runoff 3.254 2 716 7,018 ------ ------ ------ PR-D-2-DISTURBED

36 SCS Runoff 0.413 2 716 842 ------ ------ ------ PR-D-2-UNDISTURBED

37 Combine 3.667 2 716 7,860 35, 36 ------ ------ PR-D-2

38 Reservoir 2.236 2 720 2,158 37 461.47 2,797 PR-D-2 ROUTING
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

40 SCS Runoff 3.386 2 716 7,996 ------ ------ ------ PR-D-3

41 Reservoir 2.041 2 720 2,371 40 460.50 2,838 PR-D-3 ROUTING

43 SCS Runoff 9.188 2 720 24,493 ------ ------ ------ PR-D-4-ONSITE-DISTURBED

44 SCS Runoff 16.12 2 722 45,288 ------ ------ ------ PR-D-4-ONSITE-UNDISTURBED

45 SCS Runoff 3.703 2 716 8,393 ------ ------ ------ PR-D-4-OFFSITE-DISTURBED

46 SCS Runoff 6.227 2 716 13,233 ------ ------ ------ PR-D-4-OFFSITE-UNDISTURBED

47 Combine 5.895 2 722 8,390 34, 38, 41, ------ ------ COMBINE

48 Combine 37.53 2 720 99,796 43, 44, 45,
46, 47

------ ------ POA-D-1

49 Combine 32.82 2 720 86,563 43, 44, 45,
47,

------ ------ POA-D-1 ONSITE & OFFSITE DIST.

50 SCS Runoff 18.21 2 718 43,703 ------ ------ ------ PR-D-5-OFFSITE

51 Combine 55.20 2 720 143,499 48, 50 ------ ------ POA-D

52 Combine 48.44 2 720 127,896 34, 38, 43,
44, 45, 50,

------ ------ POA-D ONSITE & OFFSITE DIST.

54 SCS Runoff 1.456 2 716 3,116 ------ ------ ------ PR-E-1

55 Reservoir 1.166 2 720 832 54 453.01 1,213 RG5-1 ROUTING

56 SCS Runoff 1.201 2 716 2,612 ------ ------ ------ PR-E-2

57 Reservoir 0.797 2 720 373 56 458.08 976 RG5-2 ROUTING

58 SCS Runoff 3.639 2 716 7,789 ------ ------ ------ PR-E-3-DISTURBED

59 SCS Runoff 0.118 2 716 241 ------ ------ ------ PR-E-3-UNDISTURBED

60 Combine 3.757 2 716 8,030 58, 59 ------ ------ PR-E-3

61 Reservoir 3.531 2 718 3,378 60 470.23 1,868 RG5-3 ROUTING

62 SCS Runoff 8.067 2 716 17,706 ------ ------ ------ PR-E-4-DISTURBED

63 SCS Runoff 5.956 2 720 15,482 ------ ------ ------ PR-E-4-UNDISTURBED

64 Combine 13.30 2 718 33,187 62, 63 ------ ------ PR-E-4

65 Reservoir 10.12 2 720 10,085 64 454.79 7,217 UGD-INF5-1 ROUTING

66 SCS Runoff 5.956 2 720 15,482 ------ ------ ------ PR-E-5

67 Reservoir 3.216 2 728 3,926 66 455.33 5,524 UGD-INF5-2 ROUTING

68 SCS Runoff 8.172 2 716 19,014 ------ ------ ------ PR-E-6

69 Reservoir 2.895 2 722 4,486 68 449.86 8,468 UGD-INF5-3 ROUTING

70 SCS Runoff 20.99 2 716 48,173 ------ ------ ------ PR-E-7

71 Reservoir 3.706 2 724 6,369 70 444.02 18,222 UGD-INF5-4 ROUTING

72 SCS Runoff 37.32 2 720 96,992 ------ ------ ------ PR-E-8

73 Reservoir 1.819 2 818 77,278 72 443.62 63,443 PR-E-8 ROUTING
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

74 SCS Runoff 48.30 2 720 130,237 ------ ------ ------ PR-E-10-ONSITE-DISTURBED

75 SCS Runoff 61.32 2 724 191,827 ------ ------ ------ PR-E-10-ONSITE-UNDISTURBED

76 SCS Runoff 8.458 2 720 24,606 ------ ------ ------ PR-E-10-OFFSITE-DISTURBED

77 SCS Runoff 11.86 2 724 37,691 ------ ------ ------ PR-E-10-OFFSITE-UNDISTURBED

78 Combine 125.83 2 722 384,362 74, 75, 76,
77

------ ------ PR-E-10

79 SCS Runoff 9.505 2 722 26,921 ------ ------ ------ PR-E-11-DISTURBED

80 SCS Runoff 54.28 2 722 158,918 ------ ------ ------ PR-E-11-UNDISTURBED

81 Combine 63.78 2 722 185,839 79, 80 ------ ------ PR-E-11

82 SCS Runoff 9.475 2 724 29,640 ------ ------ ------ PR-E-12-DISTURBED

83 SCS Runoff 82.93 2 724 259,680 ------ ------ ------ PR-E-12-UNDISTURBED

84 Combine 92.41 2 724 289,321 82, 83 ------ ------ PR-E-12

85 Combine 17.27 2 720 23,080 55, 57, 61,
65, 67, 69,

------ ------ COMBINE

86 Combine 282.34 2 722 943,168 71, 73, 78,
81, 84,

------ ------ COMBINE

87 Combine 299.33 2 722 966,247 85, 86 ------ ------ POA-E

88 Combine 77.18 2 722 295,052 71, 73, 74,
76, 79, 82,

------ ------ POA-E DISTURBED COMBINE

89 Combine 94.17 2 722 318,132 85, 88 ------ ------ POA-E DISTURBED

91 Combine 813.95 2 724 2,978,480 31, 87, ------ ------ TOTAL BRODHEAD CREEK
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

1 SCS Runoff 27.91 2 726 96,886 ------ ------ ------ PR-A-1-A-ONSITE

2 SCS Runoff 7.374 2 732 34,219 ------ ------ ------ PR-A-1-A-OFFSITE-DISTURBED

3 SCS Runoff 157.53 2 732 691,270 ------ ------ ------ PR-A-1-A-OFFSITE-UNDISTURBED

4 SCS Runoff 95.71 2 722 273,162 ------ ------ ------ PR-A-1-D-OFFSITE

5 SCS Runoff 13.47 2 718 32,926 ------ ------ ------ PR-A-1-E-ONSITE

6 Reservoir 7.688 2 724 14,188 5 487.44 13,434 TEMP-INF1-1 ROUTING

7 Combine 267.49 2 726 1,109,725 1, 2, 3,
4, 6

------ ------ Combined POA-A-1

8 Combine 42.12 2 726 145,293 1, 2, 6, ------ ------ POA-A-1 ONSITE & OFFSITE DISTU

10 SCS Runoff 57.75 2 724 181,259 ------ ------ ------ PR-A-2-A-ONSITE

11 SCS Runoff 104.57 2 722 296,551 ------ ------ ------ PR-A-2-A-OFFSITE

12 Combine 160.50 2 722 477,810 10, 11 ------ ------ Combined POA-A-2

14 SCS Runoff 78.01 2 724 246,456 ------ ------ ------ PR-A-3-ONSITE

15 SCS Runoff 106.73 2 732 464,234 ------ ------ ------ PR-A-3-OFFSITE

16 Combine 171.92 2 728 710,689 14, 15 ------ ------ POA-A-3

18 Combine 176.85 2 724 573,008 8, 10, 14, ------ ------ POA-A ONSITE & OFFSITE DIST.

20 SCS Runoff 19.85 2 720 52,131 ------ ------ ------ PR-A-4-ONSITE

22 SCS Runoff 13.27 2 718 33,610 ------ ------ ------ PR-B-1-ONSITE

23 SCS Runoff 34.34 2 718 83,961 ------ ------ ------ PR-B-1-OFFSITE

24 SCS Runoff 26.46 2 724 83,202 ------ ------ ------ PR-B-2-ONSITE

25 Reservoir 0.613 2 828 7,310 24 438.05 52,666 PR-B-2-ONSITE ROUTING

26 Combine 13.27 2 718 40,920 22, 25 ------ ------ PR-B-ONSITE

27 Combine 47.62 2 718 124,880 22, 23, 25, ------ ------ POA-B

29 SCS Runoff 8.673 2 716 19,447 ------ ------ ------ PR-C (POA-C)

31 Combine 638.99 2 724 2,494,682 7, 12, 16,
20, 27, 29,

------ ------ Combined POA-ABC

33 SCS Runoff 19.78 2 716 45,294 ------ ------ ------ PR-D-1

34 Reservoir 4.144 2 724 7,723 33 459.76 19,907 PR-D-1 ROUTING

35 SCS Runoff 3.888 2 716 8,489 ------ ------ ------ PR-D-2-DISTURBED

36 SCS Runoff 0.514 2 716 1,057 ------ ------ ------ PR-D-2-UNDISTURBED

37 Combine 4.402 2 716 9,546 35, 36 ------ ------ PR-D-2

38 Reservoir 3.159 2 720 3,183 37 461.56 3,037 PR-D-2 ROUTING
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

40 SCS Runoff 3.969 2 716 9,437 ------ ------ ------ PR-D-3

41 Reservoir 2.984 2 720 3,410 40 460.64 3,046 PR-D-3 ROUTING

43 SCS Runoff 11.11 2 720 29,913 ------ ------ ------ PR-D-4-ONSITE-DISTURBED

44 SCS Runoff 20.15 2 722 56,867 ------ ------ ------ PR-D-4-ONSITE-UNDISTURBED

45 SCS Runoff 4.364 2 716 9,994 ------ ------ ------ PR-D-4-OFFSITE-DISTURBED

46 SCS Runoff 7.488 2 716 16,108 ------ ------ ------ PR-D-4-OFFSITE-UNDISTURBED

47 Combine 9.527 2 722 14,316 34, 38, 41, ------ ------ COMBINE

48 Combine 48.72 2 720 127,199 43, 44, 45,
46, 47

------ ------ POA-D-1

49 Combine 43.07 2 720 111,091 43, 44, 45,
47,

------ ------ POA-D-1 ONSITE & OFFSITE DIST.

50 SCS Runoff 21.85 2 718 53,029 ------ ------ ------ PR-D-5-OFFSITE

51 Combine 69.87 2 720 180,228 48, 50 ------ ------ POA-D

52 Combine 61.24 2 720 160,710 34, 38, 43,
44, 45, 50,

------ ------ POA-D ONSITE & OFFSITE DIST.

54 SCS Runoff 1.745 2 716 3,781 ------ ------ ------ PR-E-1

55 Reservoir 1.609 2 718 1,304 54 453.03 1,251 RG5-1 ROUTING

56 SCS Runoff 1.430 2 716 3,149 ------ ------ ------ PR-E-2

57 Reservoir 1.176 2 718 665 56 458.11 1,013 RG5-2 ROUTING

58 SCS Runoff 4.362 2 716 9,452 ------ ------ ------ PR-E-3-DISTURBED

59 SCS Runoff 0.147 2 716 302 ------ ------ ------ PR-E-3-UNDISTURBED

60 Combine 4.509 2 716 9,754 58, 59 ------ ------ PR-E-3

61 Reservoir 4.262 2 718 4,599 60 470.26 1,926 RG5-3 ROUTING

62 SCS Runoff 9.581 2 716 21,281 ------ ------ ------ PR-E-4-DISTURBED

63 SCS Runoff 7.442 2 720 19,440 ------ ------ ------ PR-E-4-UNDISTURBED

64 Combine 16.15 2 718 40,721 62, 63 ------ ------ PR-E-4

65 Reservoir 13.54 2 720 14,634 64 455.07 7,847 UGD-INF5-1 ROUTING

66 SCS Runoff 7.442 2 720 19,440 ------ ------ ------ PR-E-5

67 Reservoir 5.703 2 726 6,843 66 455.50 5,890 UGD-INF5-2 ROUTING

68 SCS Runoff 9.594 2 716 22,507 ------ ------ ------ PR-E-6

69 Reservoir 5.861 2 720 7,234 68 450.08 9,142 UGD-INF5-3 ROUTING

70 SCS Runoff 24.69 2 716 57,193 ------ ------ ------ PR-E-7

71 Reservoir 7.521 2 724 11,437 70 444.33 20,655 UGD-INF5-4 ROUTING

72 SCS Runoff 46.62 2 720 121,791 ------ ------ ------ PR-E-8

73 Reservoir 6.486 2 744 102,023 72 443.83 67,439 PR-E-8 ROUTING

Smithfield Gateway Phase 1A-2 - Proposed.gpwReturn Period: 50 Year Thursday, 02 / 23 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Summary Report

12

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

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

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

74 SCS Runoff 57.99 2 720 158,029 ------ ------ ------ PR-E-10-ONSITE-DISTURBED

75 SCS Runoff 76.75 2 724 240,873 ------ ------ ------ PR-E-10-ONSITE-UNDISTURBED

76 SCS Runoff 9.934 2 720 29,126 ------ ------ ------ PR-E-10-OFFSITE-DISTURBED

77 SCS Runoff 14.41 2 724 46,184 ------ ------ ------ PR-E-10-OFFSITE-UNDISTURBED

78 Combine 154.21 2 722 474,213 74, 75, 76,
77

------ ------ PR-E-10

79 SCS Runoff 11.68 2 722 33,325 ------ ------ ------ PR-E-11-DISTURBED

80 SCS Runoff 64.96 2 722 192,214 ------ ------ ------ PR-E-11-UNDISTURBED

81 Combine 76.64 2 722 225,540 79, 80 ------ ------ PR-E-11

82 SCS Runoff 11.86 2 724 37,219 ------ ------ ------ PR-E-12-DISTURBED

83 SCS Runoff 103.33 2 724 324,886 ------ ------ ------ PR-E-12-UNDISTURBED

84 Combine 115.19 2 724 362,105 82, 83 ------ ------ PR-E-12

85 Combine 27.16 2 722 35,278 55, 57, 61,
65, 67, 69,

------ ------ COMBINE

86 Combine 350.32 2 722 1,175,317 71, 73, 78,
81, 84,

------ ------ COMBINE

87 Combine 377.48 2 722 1,210,596 85, 86 ------ ------ POA-E

88 Combine 96.84 2 722 371,158 71, 73, 74,
76, 79, 82,

------ ------ POA-E DISTURBED COMBINE

89 Combine 124.00 2 722 406,437 85, 88 ------ ------ POA-E DISTURBED

91 Combine 1010.53 2 724 3,705,281 31, 87, ------ ------ TOTAL BRODHEAD CREEK

Smithfield Gateway Phase 1A-2 - Proposed.gpwReturn Period: 50 Year Thursday, 02 / 23 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Summary Report

13

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

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

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

1 SCS Runoff 34.40 2 726 120,134 ------ ------ ------ PR-A-1-A-ONSITE

2 SCS Runoff 8.709 2 732 40,749 ------ ------ ------ PR-A-1-A-OFFSITE-DISTURBED

3 SCS Runoff 190.88 2 732 844,171 ------ ------ ------ PR-A-1-A-OFFSITE-UNDISTURBED

4 SCS Runoff 116.88 2 722 336,606 ------ ------ ------ PR-A-1-D-OFFSITE

5 SCS Runoff 16.07 2 718 39,749 ------ ------ ------ PR-A-1-E-ONSITE

6 Reservoir 9.775 2 724 19,705 5 487.68 14,960 TEMP-INF1-1 ROUTING

7 Combine 326.00 2 726 1,361,365 1, 2, 3,
4, 6

------ ------ Combined POA-A-1

8 Combine 51.89 2 726 180,589 1, 2, 6, ------ ------ POA-A-1 ONSITE & OFFSITE DISTU

10 SCS Runoff 71.68 2 724 226,204 ------ ------ ------ PR-A-2-A-ONSITE

11 SCS Runoff 128.64 2 722 367,711 ------ ------ ------ PR-A-2-A-OFFSITE

12 Combine 198.23 2 722 593,914 10, 11 ------ ------ Combined POA-A-2

14 SCS Runoff 95.71 2 724 304,637 ------ ------ ------ PR-A-3-ONSITE

15 SCS Runoff 130.71 2 732 572,055 ------ ------ ------ PR-A-3-OFFSITE

16 Combine 210.76 2 728 876,691 14, 15 ------ ------ POA-A-3

18 Combine 218.09 2 724 711,429 8, 10, 14, ------ ------ POA-A ONSITE & OFFSITE DIST.

20 SCS Runoff 24.41 2 720 64,641 ------ ------ ------ PR-A-4-ONSITE

22 SCS Runoff 15.69 2 718 40,131 ------ ------ ------ PR-B-1-ONSITE

23 SCS Runoff 40.98 2 718 101,360 ------ ------ ------ PR-B-1-OFFSITE

24 SCS Runoff 32.71 2 724 103,497 ------ ------ ------ PR-B-2-ONSITE

25 Reservoir 2.229 2 770 23,432 24 438.15 60,630 PR-B-2-ONSITE ROUTING

26 Combine 15.69 2 718 63,563 22, 25 ------ ------ PR-B-ONSITE

27 Combine 56.67 2 718 164,923 22, 23, 25, ------ ------ POA-B

29 SCS Runoff 10.27 2 716 23,284 ------ ------ ------ PR-C (POA-C)

31 Combine 782.28 2 724 3,084,818 7, 12, 16,
20, 27, 29,

------ ------ Combined POA-ABC

33 SCS Runoff 23.33 2 716 53,937 ------ ------ ------ PR-D-1

34 Reservoir 6.882 2 724 12,612 33 459.98 22,569 PR-D-1 ROUTING

35 SCS Runoff 4.636 2 716 10,248 ------ ------ ------ PR-D-2-DISTURBED

36 SCS Runoff 0.635 2 716 1,320 ------ ------ ------ PR-D-2-UNDISTURBED

37 Combine 5.271 2 716 11,567 35, 36 ------ ------ PR-D-2

38 Reservoir 4.097 2 720 4,445 37 461.65 3,258 PR-D-2 ROUTING

Smithfield Gateway Phase 1A-2 - Proposed.gpwReturn Period: 100 Year Thursday, 02 / 23 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Summary Report

14

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

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

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

40 SCS Runoff 4.661 2 716 11,149 ------ ------ ------ PR-D-3

41 Reservoir 3.765 2 720 4,696 40 460.75 3,227 PR-D-3 ROUTING

43 SCS Runoff 13.38 2 720 36,423 ------ ------ ------ PR-D-4-ONSITE-DISTURBED

44 SCS Runoff 24.98 2 722 70,968 ------ ------ ------ PR-D-4-ONSITE-UNDISTURBED

45 SCS Runoff 5.147 2 716 11,902 ------ ------ ------ PR-D-4-OFFSITE-DISTURBED

46 SCS Runoff 8.978 2 716 19,557 ------ ------ ------ PR-D-4-OFFSITE-UNDISTURBED

47 Combine 13.92 2 720 21,753 34, 38, 41, ------ ------ COMBINE

48 Combine 61.95 2 720 160,603 43, 44, 45,
46, 47

------ ------ POA-D-1

49 Combine 55.21 2 720 141,046 43, 44, 45,
47,

------ ------ POA-D-1 ONSITE & OFFSITE DIST.

50 SCS Runoff 26.14 2 718 64,199 ------ ------ ------ PR-D-5-OFFSITE

51 Combine 87.22 2 720 224,803 48, 50 ------ ------ POA-D

52 Combine 76.71 2 720 200,549 34, 38, 43,
44, 45, 50,

------ ------ POA-D ONSITE & OFFSITE DIST.

54 SCS Runoff 2.086 2 716 4,577 ------ ------ ------ PR-E-1

55 Reservoir 1.964 2 718 1,882 54 453.05 1,282 RG5-1 ROUTING

56 SCS Runoff 1.701 2 716 3,791 ------ ------ ------ PR-E-2

57 Reservoir 1.536 2 718 1,020 56 458.13 1,038 RG5-2 ROUTING

58 SCS Runoff 5.216 2 716 11,442 ------ ------ ------ PR-E-3-DISTURBED

59 SCS Runoff 0.182 2 716 377 ------ ------ ------ PR-E-3-UNDISTURBED

60 Combine 5.397 2 716 11,819 58, 59 ------ ------ PR-E-3

61 Reservoir 5.122 2 718 6,115 60 470.30 1,995 RG5-3 ROUTING

62 SCS Runoff 11.37 2 716 25,549 ------ ------ ------ PR-E-4-DISTURBED

63 SCS Runoff 9.221 2 720 24,260 ------ ------ ------ PR-E-4-UNDISTURBED

64 Combine 19.55 2 718 49,809 62, 63 ------ ------ PR-E-4

65 Reservoir 17.03 2 720 20,392 64 455.35 8,427 UGD-INF5-1 ROUTING

66 SCS Runoff 9.221 2 720 24,260 ------ ------ ------ PR-E-5

67 Reservoir 7.948 2 724 10,566 66 455.70 6,286 UGD-INF5-2 ROUTING

68 SCS Runoff 11.28 2 716 26,660 ------ ------ ------ PR-E-6

69 Reservoir 8.959 2 720 10,665 68 450.27 9,702 UGD-INF5-3 ROUTING

70 SCS Runoff 29.07 2 716 67,927 ------ ------ ------ PR-E-7

71 Reservoir 12.58 2 722 17,766 70 444.69 23,321 UGD-INF5-4 ROUTING

72 SCS Runoff 57.77 2 720 151,990 ------ ------ ------ PR-E-8

73 Reservoir 21.22 2 732 132,205 72 444.26 75,899 PR-E-8 ROUTING

Smithfield Gateway Phase 1A-2 - Proposed.gpwReturn Period: 100 Year Thursday, 02 / 23 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

74 SCS Runoff 69.44 2 720 191,317 ------ ------ ------ PR-E-10-ONSITE-DISTURBED

75 SCS Runoff 95.25 2 724 300,599 ------ ------ ------ PR-E-10-ONSITE-UNDISTURBED

76 SCS Runoff 11.68 2 720 34,501 ------ ------ ------ PR-E-10-OFFSITE-DISTURBED

77 SCS Runoff 17.44 2 724 56,400 ------ ------ ------ PR-E-10-OFFSITE-UNDISTURBED

78 Combine 188.06 2 722 582,818 74, 75, 76,
77

------ ------ PR-E-10

79 SCS Runoff 14.26 2 722 41,065 ------ ------ ------ PR-E-11-DISTURBED

80 SCS Runoff 77.58 2 722 232,047 ------ ------ ------ PR-E-11-UNDISTURBED

81 Combine 91.84 2 722 273,112 79, 80 ------ ------ PR-E-11

82 SCS Runoff 14.72 2 724 46,447 ------ ------ ------ PR-E-12-DISTURBED

83 SCS Runoff 127.73 2 724 404,131 ------ ------ ------ PR-E-12-UNDISTURBED

84 Combine 142.45 2 724 450,578 82, 83 ------ ------ PR-E-12

85 Combine 39.99 2 720 50,640 55, 57, 61,
65, 67, 69,

------ ------ COMBINE

86 Combine 431.83 2 724 1,456,480 71, 73, 78,
81, 84,

------ ------ COMBINE

87 Combine 468.49 2 722 1,507,120 85, 86 ------ ------ POA-E

88 Combine 120.27 2 720 463,302 71, 73, 74,
76, 79, 82,

------ ------ POA-E DISTURBED COMBINE

89 Combine 160.27 2 720 513,941 85, 88 ------ ------ POA-E DISTURBED

91 Combine 1245.40 2 724 4,591,939 31, 87, ------ ------ TOTAL BRODHEAD CREEK

Smithfield Gateway Phase 1A-2 - Proposed.gpwReturn Period: 100 Year Thursday, 02 / 23 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022
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Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Pond No. 13 -  TEMP-INF1-1

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 485.00 ft

Stage / Storage Table

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

0.00 485.00 4,465 0 0
1.00 486.00 5,255 4,854 4,854
2.00 487.00 6,101 5,672 10,526
3.00 488.00 7,005 6,547 17,073
4.00 489.00 7,964 7,479 24,552
4.93 489.93 8,909 7,841 32,393

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 0.00 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  485.00 0.00 0.00 0.00

Length (ft) =  24.00 0.00 0.00 0.00

Slope (%) =  4.19 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  3.00 0.00 0.00 0.00

Crest El. (ft) =  486.60 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  1.940 (by Contour)

TW Elev. (ft) =  0.00

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

Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 6

TEMP-INF1-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  5 - PR-A-1-E-ONSITE Max. Elevation =  486.44 ft
Reservoir name =  TEMP-INF1-1 Max. Storage =  7,367 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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TEMP-INF1-1 ROUTING

Hyd. No. 6 -- 2 Year

Hyd No. 6 Hyd No. 5 Total storage used = 7,367 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 6

TEMP-INF1-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  2.255 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  4,976 cuft
Inflow hyd. No. =  5 - PR-A-1-E-ONSITE Max. Elevation =  486.97 ft
Reservoir name =  TEMP-INF1-1 Max. Storage =  10,352 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

3
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TEMP-INF1-1 ROUTING

Hyd. No. 6 -- 10 Year

Hyd No. 6 Hyd No. 5 Total storage used = 10,352 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 6

TEMP-INF1-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  5.128 cfs
Storm frequency =  25 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  9,709 cuft
Inflow hyd. No. =  5 - PR-A-1-E-ONSITE Max. Elevation =  487.24 ft
Reservoir name =  TEMP-INF1-1 Max. Storage =  12,099 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

4
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Hyd. No. 6 -- 25 Year

Hyd No. 6 Hyd No. 5 Total storage used = 12,099 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 6

TEMP-INF1-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  7.688 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  14,188 cuft
Inflow hyd. No. =  5 - PR-A-1-E-ONSITE Max. Elevation =  487.44 ft
Reservoir name =  TEMP-INF1-1 Max. Storage =  13,434 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

5
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TEMP-INF1-1 ROUTING

Hyd. No. 6 -- 50 Year

Hyd No. 6 Hyd No. 5 Total storage used = 13,434 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 6

TEMP-INF1-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  9.775 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  19,705 cuft
Inflow hyd. No. =  5 - PR-A-1-E-ONSITE Max. Elevation =  487.68 ft
Reservoir name =  TEMP-INF1-1 Max. Storage =  14,960 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

6
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Hyd. No. 6 -- 100 Year

Hyd No. 6 Hyd No. 5 Total storage used = 14,960 cuft
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Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Pond No. 1 -  INF4-1

Pond Data

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

Stage / Storage Table

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

0.00 458.00 10,511 0 0
1.00 459.00 11,401 10,952 10,952
2.00 460.00 12,328 11,860 22,812
3.00 461.00 13,287 12,803 35,615
4.00 462.00 14,275 13,777 49,392
4.50 462.50 14,959 7,307 56,699

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 0.00 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  457.00 0.00 0.00 0.00

Length (ft) =  15.00 0.00 0.00 0.00

Slope (%) =  2.00 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  3.00 0.00 0.00 0.00

Crest El. (ft) =  459.20 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  5.000 (by Contour)

TW Elev. (ft) =  0.00

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

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 34

PR-D-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  33 - PR-D-1 Max. Elevation =  458.83 ft
Reservoir name =  INF4-1 Max. Storage =  9,095 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 34 -- 2 Year

Hyd No. 34 Hyd No. 33 Total storage used = 9,095 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 34

PR-D-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.243 cfs
Storm frequency =  10 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  444 cuft
Inflow hyd. No. =  33 - PR-D-1 Max. Elevation =  459.28 ft
Reservoir name =  INF4-1 Max. Storage =  14,236 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

3
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Hyd. No. 34 -- 10 Year

Hyd No. 34 Hyd No. 33 Total storage used = 14,236 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 34

PR-D-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.989 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  3,862 cuft
Inflow hyd. No. =  33 - PR-D-1 Max. Elevation =  459.54 ft
Reservoir name =  INF4-1 Max. Storage =  17,348 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 34 -- 25 Year

Hyd No. 34 Hyd No. 33 Total storage used = 17,348 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 34

PR-D-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  4.144 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  7,723 cuft
Inflow hyd. No. =  33 - PR-D-1 Max. Elevation =  459.76 ft
Reservoir name =  INF4-1 Max. Storage =  19,907 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 34 -- 50 Year

Hyd No. 34 Hyd No. 33 Total storage used = 19,907 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 34

PR-D-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  6.882 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  12,612 cuft
Inflow hyd. No. =  33 - PR-D-1 Max. Elevation =  459.98 ft
Reservoir name =  INF4-1 Max. Storage =  22,569 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 34 -- 100 Year

Hyd No. 34 Hyd No. 33 Total storage used = 22,569 cuft



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PR-D-2 POND ROUTING (INF4-2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Pond No. 2 -  INF4-2

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 460.00 ft

Stage / Storage Table

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

0.00 460.00 1,218 0 0
1.00 461.00 2,069 1,625 1,625
2.00 462.00 2,977 2,509 4,134
3.00 463.00 3,941 3,447 7,581
3.80 463.80 4,753 3,472 11,053

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 0.00 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  458.25 0.00 0.00 0.00

Length (ft) =  14.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  3.00 0.00 0.00 0.00

Crest El. (ft) =  461.10 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  4.120 (by Contour)

TW Elev. (ft) =  0.00

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

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 38

PR-D-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  13.07 hrs
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  37 - PR-D-2 Max. Elevation =  461.02 ft
Reservoir name =  INF4-2 Max. Storage =  1,665 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 38 -- 2 Year

Hyd No. 38 Hyd No. 37 Total storage used = 1,665 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 38

PR-D-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.133 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  1,080 cuft
Inflow hyd. No. =  37 - PR-D-2 Max. Elevation =  461.33 ft
Reservoir name =  INF4-2 Max. Storage =  2,458 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

3
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Hyd. No. 38 -- 10 Year

Hyd No. 38 Hyd No. 37 Total storage used = 2,458 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 38

PR-D-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  2.236 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  2,158 cuft
Inflow hyd. No. =  37 - PR-D-2 Max. Elevation =  461.47 ft
Reservoir name =  INF4-2 Max. Storage =  2,797 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

4

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (hrs)

PR-D-2 ROUTING

Hyd. No. 38 -- 25 Year

Hyd No. 38 Hyd No. 37 Total storage used = 2,797 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 38

PR-D-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  3.159 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  3,183 cuft
Inflow hyd. No. =  37 - PR-D-2 Max. Elevation =  461.56 ft
Reservoir name =  INF4-2 Max. Storage =  3,037 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 38 -- 50 Year

Hyd No. 38 Hyd No. 37 Total storage used = 3,037 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 38

PR-D-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  4.097 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  4,445 cuft
Inflow hyd. No. =  37 - PR-D-2 Max. Elevation =  461.65 ft
Reservoir name =  INF4-2 Max. Storage =  3,258 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 38 -- 100 Year

Hyd No. 38 Hyd No. 37 Total storage used = 3,258 cuft



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PR-D-3 POND ROUTING (UGD-INF4-1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Pond No. 17 -  UGD-INF4-1

Pond Data

UG Chambers -Invert elev. = 459.25 ft,  Rise x Span = 1.50 x 1.50 ft,  Barrel Len = 70.50 ft,  No. Barrels = 5,  Slope = 0.00%,  Headers = Yes

Encasement -Invert elev. = 458.75 ft,  Width = 8.00 ft,  Height = 2.50 ft,  Voids = 40.00%

Stage / Storage Table

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

0.00 458.75 n/a 0 0
0.25 459.00 n/a 346 346
0.50 459.25 n/a 346 692
0.75 459.50 n/a 396 1,088
1.00 459.75 n/a 430 1,518
1.25 460.00 n/a 442 1,960
1.50 460.25 n/a 442 2,401
1.75 460.50 n/a 430 2,831
2.00 460.75 n/a 396 3,227
2.25 461.00 n/a 346 3,573
2.50 461.25 n/a 346 3,919

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 0.00 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  459.25 0.00 0.00 0.00

Length (ft) =  82.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  2.00 0.00 0.00 0.00

Crest El. (ft) =  460.05 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.810 (by Wet area)

TW Elev. (ft) =  0.00

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

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 41

PR-D-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  17.40 hrs
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  40 - PR-D-3 Max. Elevation =  460.03 ft
Reservoir name =  UGD-INF4-1 Max. Storage =  2,017 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 41 -- 2 Year

Hyd No. 41 Hyd No. 40 Total storage used = 2,017 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 41

PR-D-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.978 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  1,291 cuft
Inflow hyd. No. =  40 - PR-D-3 Max. Elevation =  460.33 ft
Reservoir name =  UGD-INF4-1 Max. Storage =  2,536 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 41 -- 10 Year

Hyd No. 41 Hyd No. 40 Total storage used = 2,536 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 41

PR-D-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  2.041 cfs
Storm frequency =  25 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  2,371 cuft
Inflow hyd. No. =  40 - PR-D-3 Max. Elevation =  460.50 ft
Reservoir name =  UGD-INF4-1 Max. Storage =  2,838 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 41 -- 25 Year

Hyd No. 41 Hyd No. 40 Total storage used = 2,838 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 41

PR-D-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  2.984 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  3,410 cuft
Inflow hyd. No. =  40 - PR-D-3 Max. Elevation =  460.64 ft
Reservoir name =  UGD-INF4-1 Max. Storage =  3,046 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 41 -- 50 Year

Hyd No. 41 Hyd No. 40 Total storage used = 3,046 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 41

PR-D-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  3.765 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  4,696 cuft
Inflow hyd. No. =  40 - PR-D-3 Max. Elevation =  460.75 ft
Reservoir name =  UGD-INF4-1 Max. Storage =  3,227 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 41 -- 100 Year

Hyd No. 41 Hyd No. 40 Total storage used = 3,227 cuft



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PR-E-1 POND ROUTING (RG5-1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Pond No. 5 -  RG5-1

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 451.90 ft

Stage / Storage Table

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

0.00 451.90 816 0 0
1.00 452.90 1,289 1,043 1,043
2.00 453.90 1,819 1,546 2,590

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 0.00 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  449.00 0.00 0.00 0.00

Length (ft) =  9.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  12.00 0.00 0.00 0.00

Crest El. (ft) =  452.90 0.00 0.00 0.00

Weir Coeff. =  2.60 3.33 3.33 3.33

Weir Type =  Broad --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  1.750 (by Contour)

TW Elev. (ft) =  0.00

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

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 50

RG5-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  1520 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  49 - PR-E-1 Max. Elevation =  452.65 ft
Reservoir name =  RG5-1 Max. Storage =  787 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

1

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

Q (cfs)

0.00 0.00

0.10 0.10

0.20 0.20

0.30 0.30

0.40 0.40

0.50 0.50

0.60 0.60

0.70 0.70

0.80 0.80

0.90 0.90

1.00 1.00

Q (cfs)

Time (min)

RG5-1 ROUTING

Hyd. No. 50 -- 2 Year

Hyd No. 50 Hyd No. 49 Total storage used = 787 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 50

RG5-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.494 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  335 cuft
Inflow hyd. No. =  49 - PR-E-1 Max. Elevation =  452.95 ft
Reservoir name =  RG5-1 Max. Storage =  1,121 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 50 -- 10 Year

Hyd No. 50 Hyd No. 49 Total storage used = 1,121 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 50

RG5-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.166 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  832 cuft
Inflow hyd. No. =  49 - PR-E-1 Max. Elevation =  453.01 ft
Reservoir name =  RG5-1 Max. Storage =  1,213 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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RG5-1 ROUTING

Hyd. No. 50 -- 25 Year

Hyd No. 50 Hyd No. 49 Total storage used = 1,213 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 50

RG5-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.609 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  1,304 cuft
Inflow hyd. No. =  49 - PR-E-1 Max. Elevation =  453.03 ft
Reservoir name =  RG5-1 Max. Storage =  1,251 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 50 -- 50 Year

Hyd No. 50 Hyd No. 49 Total storage used = 1,251 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 50

RG5-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.964 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  1,882 cuft
Inflow hyd. No. =  49 - PR-E-1 Max. Elevation =  453.05 ft
Reservoir name =  RG5-1 Max. Storage =  1,282 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 50 -- 100 Year

Hyd No. 50 Hyd No. 49 Total storage used = 1,282 cuft



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

PR-E-2 POND ROUTING (RG5-2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Pond No. 6 -  RG5-2

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 457.00 ft

Stage / Storage Table

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

0.00 457.00 700 0 0
1.00 458.00 1,060 874 874
2.00 459.00 1,476 1,262 2,136

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 0.00 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  454.00 0.00 0.00 0.00

Length (ft) =  18.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  12.00 0.00 0.00 0.00

Crest El. (ft) =  458.00 0.00 0.00 0.00

Weir Coeff. =  2.60 3.33 3.33 3.33

Weir Type =  Broad --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  4.690 (by Contour)

TW Elev. (ft) =  0.00

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



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 52

RG5-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  996 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  51 - PR-E-2 Max. Elevation =  457.65 ft
Reservoir name =  RG5-2 Max. Storage =  571 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 52 -- 2 Year

Hyd No. 52 Hyd No. 51 Total storage used = 571 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 52

RG5-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.199 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  68 cuft
Inflow hyd. No. =  51 - PR-E-2 Max. Elevation =  458.02 ft
Reservoir name =  RG5-2 Max. Storage =  899 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 52 -- 10 Year

Hyd No. 52 Hyd No. 51 Total storage used = 899 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 52

RG5-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.797 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  373 cuft
Inflow hyd. No. =  51 - PR-E-2 Max. Elevation =  458.08 ft
Reservoir name =  RG5-2 Max. Storage =  976 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 52 -- 25 Year

Hyd No. 52 Hyd No. 51 Total storage used = 976 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 52

RG5-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.176 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  665 cuft
Inflow hyd. No. =  51 - PR-E-2 Max. Elevation =  458.11 ft
Reservoir name =  RG5-2 Max. Storage =  1,013 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

5

0 120 240 360 480 600 720 840

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (min)

RG5-2 ROUTING

Hyd. No. 52 -- 50 Year

Hyd No. 52 Hyd No. 51 Total storage used = 1,013 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 52

RG5-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.536 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  1,020 cuft
Inflow hyd. No. =  51 - PR-E-2 Max. Elevation =  458.13 ft
Reservoir name =  RG5-2 Max. Storage =  1,038 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 52 -- 100 Year

Hyd No. 52 Hyd No. 51 Total storage used = 1,038 cuft



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PR-E-3 POND ROUTING (RG5-3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Pond No. 7 -  RG5-3

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 469.00 ft

Stage / Storage Table

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

0.00 469.00 1,234 0 0
1.00 470.00 1,644 1,434 1,434
2.00 471.00 2,110 1,872 3,306

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 0.00 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  466.50 0.00 0.00 0.00

Length (ft) =  67.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  12.00 0.00 0.00 0.00

Crest El. (ft) =  470.00 0.00 0.00 0.00

Weir Coeff. =  2.60 3.33 3.33 3.33

Weir Type =  Broad --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  3.000 (by Contour)

TW Elev. (ft) =  0.00

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

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 56

RG5-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.736 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  470 cuft
Inflow hyd. No. =  55 - PR-E-3 Max. Elevation =  470.07 ft
Reservoir name =  RG5-3 Max. Storage =  1,574 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

1

0 120 240 360 480 600 720 840

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (min)

RG5-3 ROUTING

Hyd. No. 56 -- 2 Year

Hyd No. 56 Hyd No. 55 Total storage used = 1,574 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 56

RG5-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  2.641 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  2,089 cuft
Inflow hyd. No. =  55 - PR-E-3 Max. Elevation =  470.19 ft
Reservoir name =  RG5-3 Max. Storage =  1,793 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 56 -- 10 Year

Hyd No. 56 Hyd No. 55 Total storage used = 1,793 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 56

RG5-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  3.531 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  3,378 cuft
Inflow hyd. No. =  55 - PR-E-3 Max. Elevation =  470.23 ft
Reservoir name =  RG5-3 Max. Storage =  1,868 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 56 -- 25 Year

Hyd No. 56 Hyd No. 55 Total storage used = 1,868 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 56

RG5-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  4.262 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  4,599 cuft
Inflow hyd. No. =  55 - PR-E-3 Max. Elevation =  470.26 ft
Reservoir name =  RG5-3 Max. Storage =  1,926 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

5

0 120 240 360 480 600 720 840

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

Q (cfs)

Time (min)

RG5-3 ROUTING
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Hyd No. 56 Hyd No. 55 Total storage used = 1,926 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 56

RG5-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  5.122 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  6,115 cuft
Inflow hyd. No. =  55 - PR-E-3 Max. Elevation =  470.30 ft
Reservoir name =  RG5-3 Max. Storage =  1,995 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 56 -- 100 Year

Hyd No. 56 Hyd No. 55 Total storage used = 1,995 cuft



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PR-E-4 POND ROUTING (UGD-INF5-1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Pond No. 4 -  UGD-INF5-1

Pond Data

UG Chambers -Invert elev. = 452.50 ft,  Rise x Span = 2.50 x 2.50 ft,  Barrel Len = 53.70 ft,  No. Barrels = 7,  Slope = 0.00%,  Headers = Yes

Encasement -Invert elev. = 452.00 ft,  Width = 10.00 ft,  Height = 3.50 ft,  Voids = 40.00%

Stage / Storage Table

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

0.00 452.00 n/a 0 0
0.35 452.35 n/a 722 722
0.70 452.70 n/a 779 1,502
1.05 453.05 n/a 913 2,415
1.40 453.40 n/a 967 3,382
1.75 453.75 n/a 990 4,372
2.10 454.10 n/a 990 5,362
2.45 454.45 n/a 967 6,329
2.80 454.80 n/a 913 7,242
3.15 455.15 n/a 779 8,021
3.50 455.50 n/a 722 8,743

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  24.00 0.00 0.00 0.00

Span (in) =  24.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  452.50 0.00 0.00 0.00

Length (ft) =  30.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  5.00 0.00 0.00 0.00

Crest El. (ft) =  454.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  5.120 (by Wet area)

TW Elev. (ft) =  0.00

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

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 65

UGD-INF5-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.116 cfs
Storm frequency =  2 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  96 cuft
Inflow hyd. No. =  64 - PR-E-4 Max. Elevation =  454.04 ft
Reservoir name =  UGD-INF5-1 Max. Storage =  5,179 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 65 -- 2 Year

Hyd No. 65 Hyd No. 64 Total storage used = 5,179 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 65

UGD-INF5-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  6.491 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  5,483 cuft
Inflow hyd. No. =  64 - PR-E-4 Max. Elevation =  454.53 ft
Reservoir name =  UGD-INF5-1 Max. Storage =  6,546 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 65 -- 10 Year

Hyd No. 65 Hyd No. 64 Total storage used = 6,546 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 65

UGD-INF5-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  10.12 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  10,085 cuft
Inflow hyd. No. =  64 - PR-E-4 Max. Elevation =  454.79 ft
Reservoir name =  UGD-INF5-1 Max. Storage =  7,217 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 65 -- 25 Year

Hyd No. 65 Hyd No. 64 Total storage used = 7,217 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 65

UGD-INF5-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  13.54 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  14,634 cuft
Inflow hyd. No. =  64 - PR-E-4 Max. Elevation =  455.07 ft
Reservoir name =  UGD-INF5-1 Max. Storage =  7,847 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 65 -- 50 Year

Hyd No. 65 Hyd No. 64 Total storage used = 7,847 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 65

UGD-INF5-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  17.03 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  20,392 cuft
Inflow hyd. No. =  64 - PR-E-4 Max. Elevation =  455.35 ft
Reservoir name =  UGD-INF5-1 Max. Storage =  8,427 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 65 -- 100 Year

Hyd No. 65 Hyd No. 64 Total storage used = 8,427 cuft



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PR-E-5 POND ROUTING (UGD-INF5-2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Pond No. 8 -  UGD-INF5-2

Pond Data

UG Chambers -Invert elev. = 453.50 ft,  Rise x Span = 2.00 x 2.00 ft,  Barrel Len = 104.00 ft,  No. Barrels = 4,  Slope = 0.00%,  Headers = Yes

Encasement -Invert elev. = 453.00 ft,  Width = 10.00 ft,  Height = 3.00 ft,  Voids = 40.00%

Stage / Storage Table

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

0.00 453.00 n/a 0 0
0.30 453.30 n/a 595 595
0.60 453.60 n/a 613 1,208
0.90 453.90 n/a 711 1,919
1.20 454.20 n/a 754 2,673
1.50 454.50 n/a 771 3,444
1.80 454.80 n/a 771 4,215
2.10 455.10 n/a 754 4,969
2.40 455.40 n/a 711 5,680
2.70 455.70 n/a 613 6,293
3.00 456.00 n/a 595 6,888

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 0.00 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  453.50 0.00 0.00 0.00

Length (ft) =  18.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  5.00 0.00 0.00 0.00

Crest El. (ft) =  455.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  1.380 (by Wet area)

TW Elev. (ft) =  0.00

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

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 62

UGD-INF5-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  924 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  61 - PR-E-5 Max. Elevation =  454.15 ft
Reservoir name =  UGD-INF5-2 Max. Storage =  2,554 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-2 ROUTING

Hyd. No. 62 -- 2 Year

Hyd No. 62 Hyd No. 61 Total storage used = 2,554 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 62

UGD-INF5-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.437 cfs
Storm frequency =  10 yrs Time to peak =  744 min
Time interval =  2 min Hyd. volume =  1,039 cuft
Inflow hyd. No. =  61 - PR-E-5 Max. Elevation =  455.09 ft
Reservoir name =  UGD-INF5-2 Max. Storage =  4,938 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-2 ROUTING

Hyd. No. 62 -- 10 Year

Hyd No. 62 Hyd No. 61 Total storage used = 4,938 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 62

UGD-INF5-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  3.216 cfs
Storm frequency =  25 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  3,926 cuft
Inflow hyd. No. =  61 - PR-E-5 Max. Elevation =  455.33 ft
Reservoir name =  UGD-INF5-2 Max. Storage =  5,524 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-2 ROUTING

Hyd. No. 62 -- 25 Year

Hyd No. 62 Hyd No. 61 Total storage used = 5,524 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 62

UGD-INF5-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  5.703 cfs
Storm frequency =  50 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  6,843 cuft
Inflow hyd. No. =  61 - PR-E-5 Max. Elevation =  455.50 ft
Reservoir name =  UGD-INF5-2 Max. Storage =  5,890 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-2 ROUTING

Hyd. No. 62 -- 50 Year

Hyd No. 62 Hyd No. 61 Total storage used = 5,890 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 62

UGD-INF5-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  7.948 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  10,566 cuft
Inflow hyd. No. =  61 - PR-E-5 Max. Elevation =  455.70 ft
Reservoir name =  UGD-INF5-2 Max. Storage =  6,286 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-2 ROUTING

Hyd. No. 62 -- 100 Year

Hyd No. 62 Hyd No. 61 Total storage used = 6,286 cuft



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PR-E-6 POND ROUTING (UGD-INF5-3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Pond No. 9 -  UGD-INF5-3

Pond Data

UG Chambers -Invert elev. = 448.00 ft,  Rise x Span = 2.00 x 2.00 ft,  Barrel Len = 113.00 ft,  No. Barrels = 7,  Slope = 0.00%,  Headers = Yes

Encasement -Invert elev. = 447.50 ft,  Width = 8.00 ft,  Height = 3.00 ft,  Voids = 40.00%

Stage / Storage Table

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

0.00 447.50 n/a 0 0
0.30 447.80 n/a 867 867
0.60 448.10 n/a 899 1,766
0.90 448.40 n/a 1,078 2,844
1.20 448.70 n/a 1,156 4,000
1.50 449.00 n/a 1,187 5,187
1.80 449.30 n/a 1,187 6,374
2.10 449.60 n/a 1,155 7,529
2.40 449.90 n/a 1,078 8,607
2.70 450.20 n/a 899 9,506
3.00 450.50 n/a 867 10,373

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 0.00 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  447.50 0.00 0.00 0.00

Length (ft) =  34.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  4.00 0.00 0.00 0.00

Crest El. (ft) =  449.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.630 (by Wet area)

TW Elev. (ft) =  0.00

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

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 64

UGD-INF5-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  1184 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  63 - PR-E-6 Max. Elevation =  449.02 ft
Reservoir name =  UGD-INF5-3 Max. Storage =  5,285 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-3 ROUTING

Hyd. No. 64 -- 2 Year

Hyd No. 64 Hyd No. 63 Total storage used = 5,285 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 64

UGD-INF5-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.460 cfs
Storm frequency =  10 yrs Time to peak =  742 min
Time interval =  2 min Hyd. volume =  1,633 cuft
Inflow hyd. No. =  63 - PR-E-6 Max. Elevation =  449.61 ft
Reservoir name =  UGD-INF5-3 Max. Storage =  7,550 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-3 ROUTING

Hyd. No. 64 -- 10 Year

Hyd No. 64 Hyd No. 63 Total storage used = 7,550 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 64

UGD-INF5-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  2.895 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  4,486 cuft
Inflow hyd. No. =  63 - PR-E-6 Max. Elevation =  449.86 ft
Reservoir name =  UGD-INF5-3 Max. Storage =  8,468 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-3 ROUTING

Hyd. No. 64 -- 25 Year

Hyd No. 64 Hyd No. 63 Total storage used = 8,468 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 64

UGD-INF5-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  5.861 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  7,234 cuft
Inflow hyd. No. =  63 - PR-E-6 Max. Elevation =  450.08 ft
Reservoir name =  UGD-INF5-3 Max. Storage =  9,142 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-3 ROUTING

Hyd. No. 64 -- 50 Year

Hyd No. 64 Hyd No. 63 Total storage used = 9,142 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 64

UGD-INF5-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  8.959 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  10,665 cuft
Inflow hyd. No. =  63 - PR-E-6 Max. Elevation =  450.27 ft
Reservoir name =  UGD-INF5-3 Max. Storage =  9,702 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-3 ROUTING

Hyd. No. 64 -- 100 Year

Hyd No. 64 Hyd No. 63 Total storage used = 9,702 cuft



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

PR-E-7 POND ROUTING (UGD-INF5-4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Pond No. 10 -  UGD-INF5-4

Pond Data

UG Chambers -Invert elev. = 442.00 ft,  Rise x Span = 3.00 x 3.00 ft,  Barrel Len = 154.00 ft,  No. Barrels = 8,  Slope = 0.00%,  Headers = Yes

Encasement -Invert elev. = 441.50 ft,  Width = 10.00 ft,  Height = 4.00 ft,  Voids = 40.00%

Stage / Storage Table

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

0.00 441.50 n/a 0 0
0.40 441.90 n/a 2,228 2,228
0.80 442.30 n/a 2,535 4,762
1.20 442.70 n/a 2,968 7,731
1.60 443.10 n/a 3,142 10,873
2.00 443.50 n/a 3,218 14,091
2.40 443.90 n/a 3,218 17,309
2.80 444.30 n/a 3,142 20,451
3.20 444.70 n/a 2,968 23,419
3.60 445.10 n/a 2,534 25,953
4.00 445.50 n/a 2,228 28,181

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  24.00 0.00 0.00 0.00

Span (in) =  24.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  441.50 0.00 0.00 0.00

Length (ft) =  24.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  3.00 0.00 0.00 0.00

Crest El. (ft) =  443.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  2.540 (by Wet area)

TW Elev. (ft) =  0.00

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

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 66

UGD-INF5-4 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  65 - PR-E-7 Max. Elevation =  442.93 ft
Reservoir name =  UGD-INF5-4 Max. Storage =  9,506 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-4 ROUTING

Hyd. No. 66 -- 2 Year

Hyd No. 66 Hyd No. 65 Total storage used = 9,506 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 66

UGD-INF5-4 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.572 cfs
Storm frequency =  10 yrs Time to peak =  740 min
Time interval =  2 min Hyd. volume =  1,286 cuft
Inflow hyd. No. =  65 - PR-E-7 Max. Elevation =  443.65 ft
Reservoir name =  UGD-INF5-4 Max. Storage =  15,282 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-4 ROUTING

Hyd. No. 66 -- 10 Year

Hyd No. 66 Hyd No. 65 Total storage used = 15,282 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 66

UGD-INF5-4 ROUTING

Hydrograph type =  Reservoir Peak discharge =  3.706 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  6,369 cuft
Inflow hyd. No. =  65 - PR-E-7 Max. Elevation =  444.02 ft
Reservoir name =  UGD-INF5-4 Max. Storage =  18,222 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-4 ROUTING

Hyd. No. 66 -- 25 Year

Hyd No. 66 Hyd No. 65 Total storage used = 18,222 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 66

UGD-INF5-4 ROUTING

Hydrograph type =  Reservoir Peak discharge =  7.521 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  11,437 cuft
Inflow hyd. No. =  65 - PR-E-7 Max. Elevation =  444.33 ft
Reservoir name =  UGD-INF5-4 Max. Storage =  20,655 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-4 ROUTING

Hyd. No. 66 -- 50 Year

Hyd No. 66 Hyd No. 65 Total storage used = 20,655 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 05 / 10 / 2021

Hyd. No. 66

UGD-INF5-4 ROUTING

Hydrograph type =  Reservoir Peak discharge =  12.58 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  17,766 cuft
Inflow hyd. No. =  65 - PR-E-7 Max. Elevation =  444.69 ft
Reservoir name =  UGD-INF5-4 Max. Storage =  23,321 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-4 ROUTING

Hyd. No. 66 -- 100 Year

Hyd No. 66 Hyd No. 65 Total storage used = 23,321 cuft



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PR-E-8 POND ROUTING (SEDIMENT BASIN 1-2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pond Report 2

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Pond No. 16 -  SED-BASIN1-2

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 439.50 ft

Stage / Storage Table

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

0.00 439.50 12,286 0 0
0.50 440.00 13,020 6,325 6,325
1.00 440.50 13,753 6,692 13,017
1.50 441.00 14,515 7,065 20,082
2.00 441.50 15,277 7,446 27,529
2.50 442.00 16,068 7,835 35,363
3.00 442.50 16,858 8,230 43,593
3.50 443.00 17,677 8,632 52,225
4.00 443.50 18,495 9,041 61,267
4.50 444.00 19,335 9,456 70,722
5.00 444.50 20,189 9,879 80,602
5.50 445.00 21,057 10,310 90,911
6.00 445.50 21,939 10,747 101,658

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  30.00 0.00 0.00 1.00

Span (in) =  30.00 0.00 0.00 1.00

No. Barrels =  1 0 0 18

Invert El. (ft) =  439.50 0.00 0.00 440.50

Length (ft) =  50.00 0.00 0.00 3.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No Yes

Crest Len (ft) =  9.42 0.00 0.00 0.00

Crest El. (ft) =  443.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

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

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 68

PR-E-8 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.155 cfs
Storm frequency =  2 yrs Time to peak =  1446 min
Time interval =  2 min Hyd. volume =  20,011 cuft
Inflow hyd. No. =  67 - PR-E-8 Max. Elevation =  441.80 ft
Reservoir name =  SED-BASIN1-2 Max. Storage =  32,201 cuft

Storage Indication method used.
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PR-E-8 ROUTING

Hyd. No. 68 -- 2 Year

Hyd No. 68 Hyd No. 67 Total storage used = 32,201 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 68

PR-E-8 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.441 cfs
Storm frequency =  10 yrs Time to peak =  1176 min
Time interval =  2 min Hyd. volume =  51,478 cuft
Inflow hyd. No. =  67 - PR-E-8 Max. Elevation =  443.10 ft
Reservoir name =  SED-BASIN1-2 Max. Storage =  54,047 cuft

Storage Indication method used.
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PR-E-8 ROUTING

Hyd. No. 68 -- 10 Year

Hyd No. 68 Hyd No. 67 Total storage used = 54,047 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 68

PR-E-8 ROUTING

Hydrograph type =  Reservoir Peak discharge =  1.819 cfs
Storm frequency =  25 yrs Time to peak =  818 min
Time interval =  2 min Hyd. volume =  77,278 cuft
Inflow hyd. No. =  67 - PR-E-8 Max. Elevation =  443.62 ft
Reservoir name =  SED-BASIN1-2 Max. Storage =  63,443 cuft

Storage Indication method used.
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PR-E-8 ROUTING

Hyd. No. 68 -- 25 Year

Hyd No. 68 Hyd No. 67 Total storage used = 63,443 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 68

PR-E-8 ROUTING

Hydrograph type =  Reservoir Peak discharge =  6.486 cfs
Storm frequency =  50 yrs Time to peak =  744 min
Time interval =  2 min Hyd. volume =  102,023 cuft
Inflow hyd. No. =  67 - PR-E-8 Max. Elevation =  443.83 ft
Reservoir name =  SED-BASIN1-2 Max. Storage =  67,439 cuft

Storage Indication method used.

5
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PR-E-8 ROUTING

Hyd. No. 68 -- 50 Year

Hyd No. 68 Hyd No. 67 Total storage used = 67,439 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 68

PR-E-8 ROUTING

Hydrograph type =  Reservoir Peak discharge =  21.22 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  132,205 cuft
Inflow hyd. No. =  67 - PR-E-8 Max. Elevation =  444.26 ft
Reservoir name =  SED-BASIN1-2 Max. Storage =  75,899 cuft

Storage Indication method used.

6
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PR-E-8 ROUTING

Hyd. No. 68 -- 100 Year

Hyd No. 68 Hyd No. 67 Total storage used = 75,899 cuft



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

EMERGENCY SPILLWAY CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Basin Emergency Spillway BASIN:

Project:

The basin will use an emergency spillway over the proposed berm to serve as an emergency Date:

outflow device. The spillway has been designed to convey the respective 100 year design flow entirely

through the spillway in the event that all primary outfall devices fail. The following calculations

demonstrate the adequacy of the emergency spillway:

1. Qreq for the 100yr Flow Elevation  = 23.33 CFS z = 3.00

100-yr Elev. = 459.98

2. Spillway Capacity = Qdesign

C = Weir Coefficient = 3.00

L = Weir Length = 64.00

H = Flow Depth = 0.25

Freeboard = 1.00

Q = CLH
3/2

Q (cfs) = 24.00 24.00 > 23.33 GOOD

3. Top of the Crest Elevation = 461.25

4. Top of the Berm Elevation = 462.50

Top Width (ft) =

AREA (SF)=

Freeboard = 1.00 VELOCITY (ft/s)=

 Top of the Bank = 462.50

1 461.50

Depth = 0.25 Top of the Crest = 461.25

z = 3

100-yr Elev. = 459.98

Freeboard = 1.27

Length = 64.00

S 0.20 ft/ft

3 ft/sec d 0.25 ft

τd = 3.12 lb/ft
2

VMAX = 1.44 ft/sec Pass

Filter Filter

Velocity d50 Size Thickness *d

(ft/s) (in) NSA-No. NSA-No. (in)

1.44 N/A N/A N/A N/A

*d = 1.5 times the maximum stone diameter but not less

than 6 inches.

 Maximum Allowable Velocity
Depth of Water 

Over Spillway

Median Stone

Size (in)

grass

1.44

Shear Stress Calculation Variables

Channel Bed Slope

VELOCITY (allowable grass)= 3.00

INF4-1

100501401

2/23/2023
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16.19
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Basin Emergency Spillway BASIN:

Project:

The basin will use an emergency spillway over the proposed berm to serve as an emergency Date:

outflow device. The spillway has been designed to convey the respective 100 year design flow entirely

through the spillway in the event that all primary outfall devices fail. The following calculations

demonstrate the adequacy of the emergency spillway:

1. Qreq for the 100yr Flow Elevation  = 5.27 CFS z = 3.00

100-yr Elev. = 461.65

2. Spillway Capacity = Qdesign

C = Weir Coefficient = 3.00

L = Weir Length = 30.00

H = Flow Depth = 0.17

Freeboard = 1.00

Q = CLH
3/2

Q (cfs) = 6.31 6.31 > 5.27 GOOD

3. Top of the Crest Elevation = 462.65

4. Top of the Berm Elevation = 463.82

Top Width (ft) =

AREA (SF)=

Freeboard = 1.00 VELOCITY (ft/s)=

 Top of the Bank = 463.82

1 462.82

Depth = 0.17 Top of the Crest = 462.65

z = 3

100-yr Elev. = 461.65

Freeboard = 1.00

Length = 30.00

S 0.20 ft/ft

3 ft/sec d 0.17 ft

τd = 2.1216 lb/ft
2

VMAX = 1.02 ft/sec Pass

Filter Filter

Velocity d50 Size Thickness *d

(ft/s) (in) NSA-No. NSA-No. (in)

1.02 N/A N/A N/A N/A

*d = 1.5 times the maximum stone diameter but not less

than 6 inches.

INF4-2

100501401

2/23/2023

37.02

5.19

1.02

VELOCITY (allowable grass)= 3.00

Shear Stress Calculation Variables

Channel Bed Slope

 Maximum Allowable Velocity
Depth of Water 

Over Spillway

Median Stone

Size (in)
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ANTI-SEEP COLLAR CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Smithfield Gateway

Smithfield Township, Monroe County, Pennsylvania

DONE BY: TEG DATE: 2/21/23 CHECKED: TH DATE: 2/21/23

457.00

456.69

18 inches

18 inches

15 ft

0.0200

459.98

3 (EXAMPLE 3:1 SLOPE -> Z=3)

CALCULATIONS:

2.98

22.11 ft

25.43 ft

25.00 ft

SPACING DESIGN:

1.50 ft

0.96 =(L-Lsz)/2*collar width

1.00 collars

14.00 ft =14ft*no. of collars

22.11 ft =Lsz/(no. of collars)

ft

COLLAR DIMENSIONS FOR 18" HDPE OUTLET PIPE:

5.50 ft =2*2'+pipe rise

5.50 ft =2*2'+pipe span

12 inches

ANTI-SEEP COLLAR DESIGN

PROJECT NAME:

PROJECT LOCATION:

BASIN ID# INF4-1

OUTLET PIPE:

INVERT UPSTREAM (Yup)

INVERT DOWNSTREAM (Ydn)

PIPE RISE:

PIPE SPAN:

PIPE LENGTH:

PIPE SLOPE (So):

100-YEAR BASIN ELEV. (Y100):

EMBANKMENT SLOPE (Z):

Y=Y100-Yup=

Lsz=Y(Z+4)*(1+(So/0.25-So))=

SAFETY FACTOR Lsz*1.15=

USE Lsz=

COLLAR WIDTH(OR DIAM.):

NO. OF COLLARS REQ.:

USE

MAX. SPACING ALLOWED:

CALCULATED SPACING:

USE LESSER OF MAX. OR 

CALCULATED SPACING:
14.00

USING RECTANGULAR COLLARS, 

THE DIMENSION OF THE

HEIGHT SHOULD BE:

WIDTH SHOULD BE:

THICKNESS TO BE:



Smithfield Gateway

Smithfield Township, Monroe County, Pennsylvania

DONE BY: TEG DATE: 2/21/23 CHECKED: TH DATE: 2/21/23

458.25

457.95

18 inches

18 inches

25 ft

0.0118

461.65

3 (EXAMPLE 3:1 SLOPE -> Z=3)

CALCULATIONS:

3.40

24.64 ft

28.34 ft

28.00 ft

SPACING DESIGN:

1.50 ft

1.12 =(L-Lsz)/2*collar width

2.00 collars

28.00 ft =14ft*no. of collars

12.32 ft =Lsz/(no. of collars)

ft

COLLAR DIMENSIONS FOR 18" HDPE OUTLET PIPE:

5.50 ft =2*2'+pipe rise

5.50 ft =2*2'+pipe span

12 inchesTHICKNESS TO BE:

USE LESSER OF MAX. OR 

CALCULATED SPACING:
12.32

USING RECTANGULAR COLLARS, 

THE DIMENSION OF THE

HEIGHT SHOULD BE:

WIDTH SHOULD BE:

USE Lsz=

COLLAR WIDTH(OR DIAM.):

NO. OF COLLARS REQ.:

USE

MAX. SPACING ALLOWED:

CALCULATED SPACING:

100-YEAR BASIN ELEV. (Y100):

EMBANKMENT SLOPE (Z):

Y=Y100-Yup=

Lsz=Y(Z+4)*(1+(So/0.25-So))=

SAFETY FACTOR Lsz*1.15=

INVERT UPSTREAM (Yup)

INVERT DOWNSTREAM (Ydn)

PIPE RISE:

PIPE SPAN:

PIPE LENGTH:

PIPE SLOPE (So):

ANTI-SEEP COLLAR DESIGN

PROJECT NAME:

PROJECT LOCATION:

BASIN ID# INF4-2

OUTLET PIPE:



 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E 

 

Post-Construction 2-Year Storm Versus Pre-Construction 1-

Year Storm Analysis 
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

EX-A-1-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  8.529 cfs
Storm frequency =  1 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  30,295 cuft
Drainage area =  7.590 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.90 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 2

EX-A-1-A-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  2.547 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  11,143 cuft
Drainage area =  1.490 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  31.50 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2 -- 1 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 6

POA-A-1 ONSITE & OFFSITE DISTURBED

Hydrograph type =  Combine Peak discharge =  10.94 cfs
Storm frequency =  1 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  41,438 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  9.080 ac
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Hyd. No. 6 -- 1 Year

Hyd No. 6 Hyd No. 1 Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 8

EX-A-2-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  12.93 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  42,064 cuft
Drainage area =  11.970 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 8 -- 1 Year

Hyd No. 8



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 12

EX-A-3-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  38.14 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  122,426 cuft
Drainage area =  31.220 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 12 -- 1 Year

Hyd No. 12



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 16

POA-A ONSITE & OFFSITE DIST.

Hydrograph type =  Combine Peak discharge =  61.83 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  205,928 cuft
Inflow hyds. =  6, 8, 12 Contrib. drain. area =  43.190 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 20

EX-B-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  4.704 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  11,153 cuft
Drainage area =  1.510 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.30 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 22

EX-B-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  27.32 cfs
Storm frequency =  1 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  96,443 cuft
Drainage area =  22.910 ac Curve number =  81
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.50 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 23

EX-B-2-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  3.669 cfs
Storm frequency =  1 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  7,547 cuft
Drainage area =  1.250 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 24

EX-B-2

Hydrograph type =  Combine Peak discharge =  27.85 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  103,990 cuft
Inflow hyds. =  22, 23 Contrib. drain. area =  24.160 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 25

EX-B-2 Routing

Hydrograph type =  Reservoir Peak discharge =  1.480 cfs
Storm frequency =  1 yrs Time to peak =  818 min
Time interval =  2 min Hyd. volume =  22,055 cuft
Inflow hyd. No. =  24 - EX-B-2 Max. Elevation =  438.12 ft
Reservoir name =  EX-B-2-ONSITE-POND Max. Storage =  57,711 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 26

EX-B-ONSITE

Hydrograph type =  Combine Peak discharge =  4.704 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  33,208 cuft
Inflow hyds. =  20, 25 Contrib. drain. area =  1.510 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 29

EX-C-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  1.376 cfs
Storm frequency =  1 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  4,835 cuft
Drainage area =  1.090 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.20 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 30

EX-C-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  3.369 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  7,740 cuft
Drainage area =  1.320 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.50 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 31

EX-POA-C

Hydrograph type =  Combine Peak discharge =  4.394 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  12,574 cuft
Inflow hyds. =  29, 30 Contrib. drain. area =  2.410 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 35

EX-D-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  6.169 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  17,781 cuft
Drainage area =  4.910 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.60 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 36

EX-D-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  7.337 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  19,112 cuft
Drainage area =  4.040 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.90 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 37

EX-D-2-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  2.052 cfs
Storm frequency =  1 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  4,178 cuft
Drainage area =  0.760 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 40

EX-POA-D-1 ONSITE & OFFSITE DIST.

Hydrograph type =  Combine Peak discharge =  14.69 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  41,071 cuft
Inflow hyds. =  35, 36, 37 Contrib. drain. area =  9.710 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 41

EX-D-3-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  6.005 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  13,742 cuft
Drainage area =  2.580 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.60 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 43

EX-POA-D ONSITE & OFFSITE DIST.

Hydrograph type =  Combine Peak discharge =  20.64 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  54,813 cuft
Inflow hyds. =  35, 36, 37, 41 Contrib. drain. area =  12.290 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 45

EX-E-1-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.167 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  11,714 cuft
Drainage area =  2.490 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.90 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 47

EX-E-2-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  2.496 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  8,118 cuft
Drainage area =  2.310 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.60 min
Total precip. =  2.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 50

EX-POA-E DISTURBED

Hydrograph type =  Combine Peak discharge =  6.592 cfs
Storm frequency =  1 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  19,832 cuft
Inflow hyds. =  45, 47 Contrib. drain. area =  4.800 ac
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Hydrograph Summary Report

1

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

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

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

1 SCS Runoff 8.529 2 728 30,295 ------ ------ ------ EX-A-1-A-ONSITE

2 SCS Runoff 2.547 2 732 11,143 ------ ------ ------ EX-A-1-A-OFFSITE-DISTURBED

3 SCS Runoff 42.59 2 734 185,209 ------ ------ ------ EX-A-1-A-OFFSITE-UNDISTURBED

4 SCS Runoff 23.75 2 722 67,215 ------ ------ ------ EX-A-1-D-OFFSITE

5 Combine 69.41 2 728 293,863 1, 2, 3,
4

------ ------ EX-POA-A-1

6 Combine 10.94 2 728 41,438 1, 2, ------ ------ POA-A-1 ONSITE & OFFSITE DISTU

8 SCS Runoff 12.93 2 726 42,064 ------ ------ ------ EX-A-2-A-ONSITE

9 SCS Runoff 24.04 2 722 68,782 ------ ------ ------ EX-A-2-A OFFSITE

10 Combine 36.80 2 724 110,846 8, 9 ------ ------ EX-POA-A-2

12 SCS Runoff 38.14 2 726 122,426 ------ ------ ------ EX-A-3-ONSITE

13 SCS Runoff 27.14 2 734 119,570 ------ ------ ------ EX-A-3-OFFSITE

14 Combine 61.04 2 726 241,996 12, 13 ------ ------ EX-POA-A-3

16 Combine 61.83 2 726 205,928 6, 8, 12, ------ ------ POA-A ONSITE & OFFSITE DIST.

18 SCS Runoff 4.602 2 722 12,091 ------ ------ ------ EX-A-4-ONSITE

20 SCS Runoff 4.704 2 718 11,153 ------ ------ ------ EX-B-1-ONSITE

21 SCS Runoff 10.88 2 718 25,078 ------ ------ ------ EX-B-1-OFFSITE

22 SCS Runoff 27.32 2 728 96,443 ------ ------ ------ EX-B-2-ONSITE

23 SCS Runoff 3.669 2 716 7,547 ------ ------ ------ EX-B-2-OFFSITE

24 Combine 27.85 2 726 103,990 22, 23 ------ ------ EX-B-2

25 Reservoir 1.480 2 818 22,055 24 438.12 57,711 EX-B-2 Routing

26 Combine 4.704 2 718 33,208 20, 25 ------ ------ EX-B-ONSITE

27 Combine 15.58 2 718 58,286 20, 21, 25, ------ ------ EX-POA-B

29 SCS Runoff 1.376 2 728 4,835 ------ ------ ------ EX-C-ONSITE

30 SCS Runoff 3.369 2 718 7,740 ------ ------ ------ EX-C-OFFSITE

31 Combine 4.394 2 720 12,574 29, 30 ------ ------ EX-POA-C

33 Combine 180.68 2 724 729,656 5, 10, 14,
18, 27, 31,

------ ------ Combined EX-POA-ABC

35 SCS Runoff 6.169 2 722 17,781 ------ ------ ------ EX-D-1-ONSITE

36 SCS Runoff 7.337 2 720 19,112 ------ ------ ------ EX-D-2-ONSITE

37 SCS Runoff 2.052 2 716 4,178 ------ ------ ------ EX-D-2-OFFSITE-DISTURBED

38 SCS Runoff 2.248 2 716 4,559 ------ ------ ------ EX-D-2-OFFSITE-UNDISTURBED

Smithfield Gateway Phase 1A-1 - Existing.gpwReturn Period: 1 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

2

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

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

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

39 Combine 16.46 2 720 45,630 35, 36, 37,
38

------ ------ EX-POA-D-1

40 Combine 14.69 2 720 41,071 35, 36, 37, ------ ------ EX-POA-D-1 ONSITE & OFFSITE DI

41 SCS Runoff 6.005 2 718 13,742 ------ ------ ------ EX-D-3-OFFSITE

42 Combine 22.41 2 720 59,372 35, 36, 37,
38, 41

------ ------ EX-POA-D

43 Combine 20.64 2 720 54,813 35, 36, 37,
41,

------ ------ EX-POA-D ONSITE & OFFSITE DIST

45 SCS Runoff 4.167 2 722 11,714 ------ ------ ------ EX-E-1-DISTURBED

46 SCS Runoff 20.41 2 722 57,412 ------ ------ ------ EX-E-1-UNDISTURBED

47 SCS Runoff 2.496 2 726 8,118 ------ ------ ------ EX-E-2-DISTURBED

48 SCS Runoff 22.64 2 726 73,096 ------ ------ ------ EX-E-2-UNDISTURBED

49 Combine 49.07 2 724 150,340 45, 46, 47,
48

------ ------ EX-POA-E

50 Combine 6.592 2 724 19,832 45, 47, ------ ------ EX-POA-E DISTURBED

52 Combine 229.75 2 724 879,996 33, 49, ------ ------ TOTAL BRODHEAD CREEK

Smithfield Gateway Phase 1A-1 - Existing.gpwReturn Period: 1 Year Friday, 12 / 11 / 2020

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

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

PR-A-1-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  8.880 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  31,095 cuft
Drainage area =  5.630 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  20.90 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 2

PR-A-1-A-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  3.274 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  14,569 cuft
Drainage area =  1.490 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.50 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

5

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (min)

PR-A-1-A-OFFSITE-DISTURBED

Hyd. No. 2 -- 2 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 5

PR-A-1-E-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  5.473 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  12,728 cuft
Drainage area =  1.600 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.20 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 8

POA-A-1 ONSITE & OFFSITE DISTURBED

Hydrograph type =  Combine Peak discharge =  11.99 cfs
Storm frequency =  2 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  45,664 cuft
Inflow hyds. =  1, 2, 6 Contrib. drain. area =  7.120 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 10

PR-A-2-A-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  17.42 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  55,620 cuft
Drainage area =  11.250 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.70 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 14

PR-A-3-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  25.68 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  80,845 cuft
Drainage area =  14.240 ac Curve number =  81
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.70 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 18

POA-A ONSITE & OFFSITE DIST.

Hydrograph type =  Combine Peak discharge =  54.74 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  182,129 cuft
Inflow hyds. =  8, 10, 14 Contrib. drain. area =  25.490 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 22

PR-B-1-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  5.846 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  14,039 cuft
Drainage area =  1.510 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.30 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 24

PR-B-2-ONSITE

Hydrograph type =  SCS Runoff Peak discharge =  8.211 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  26,064 cuft
Drainage area =  5.030 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 25

PR-B-2-ONSITE ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  910 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  24 - PR-B-2-ONSITE Max. Elevation =  437.02 ft
Reservoir name =  EX-B-2-ONSITE-POND Max. Storage =  17,632 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 26

PR-B-ONSITE

Hydrograph type =  Combine Peak discharge =  5.846 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  14,039 cuft
Inflow hyds. =  22, 25 Contrib. drain. area =  1.510 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 27

POA-B

Hydrograph type =  Combine Peak discharge =  19.80 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  46,494 cuft
Inflow hyds. =  22, 23, 25 Contrib. drain. area =  5.590 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 29

PR-C (POA-C)

Hydrograph type =  SCS Runoff Peak discharge =  3.762 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  7,969 cuft
Drainage area =  0.950 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 33

PR-D-1

Hydrograph type =  SCS Runoff Peak discharge =  8.887 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  19,284 cuft
Drainage area =  2.130 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 35

PR-D-2-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  1.588 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,281 cuft
Drainage area =  0.440 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 36

PR-D-2-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  0.162 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  324 cuft
Drainage area =  0.070 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 37

PR-D-2

Hydrograph type =  Combine Peak discharge =  1.748 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,606 cuft
Inflow hyds. =  35, 36 Contrib. drain. area =  0.510 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 40

PR-D-3

Hydrograph type =  SCS Runoff Peak discharge =  1.859 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  4,253 cuft
Drainage area =  0.420 ac Curve number =  97
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 43

PR-D-4-ONSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.194 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  10,892 cuft
Drainage area =  1.500 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 45

PR-D-4-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  1.961 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  4,255 cuft
Drainage area =  0.470 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 49

POA-D-1 ONSITE & OFFSITE DIST.

Hydrograph type =  Combine Peak discharge =  11.42 cfs
Storm frequency =  2 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  32,598 cuft
Inflow hyds. =  43, 44, 45, 47 Contrib. drain. area =  5.590 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 50

PR-D-5-OFFSITE

Hydrograph type =  SCS Runoff Peak discharge =  8.686 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  20,098 cuft
Drainage area =  2.630 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 52

POA-D ONSITE & OFFSITE DIST.

Hydrograph type =  Combine Peak discharge =  19.94 cfs
Storm frequency =  2 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  52,696 cuft
Inflow hyds. =  34, 38, 43, 44, 45, 50 Contrib. drain. area =  8.220 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 49

PR-E-1

Hydrograph type =  SCS Runoff Peak discharge =  0.698 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  1,433 cuft
Drainage area =  0.200 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 51

PR-E-2

Hydrograph type =  SCS Runoff Peak discharge =  0.597 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  1,241 cuft
Drainage area =  0.160 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 53

PR-E-3-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  1.744 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,582 cuft
Drainage area =  0.500 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 54

PR-E-3-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  0.046 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  93 cuft
Drainage area =  0.020 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 55

PR-E-3

Hydrograph type =  Combine Peak discharge =  1.790 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,675 cuft
Inflow hyds. =  53, 54 Contrib. drain. area =  0.520 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 62

PR-E-4-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.077 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  8,553 cuft
Drainage area =  1.060 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.350 x 98)] / 1.060
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 58

PR-E-4-UNDISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  2.276 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  5,965 cuft
Drainage area =  1.170 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.40 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 64

PR-E-4

Hydrograph type =  Combine Peak discharge =  6.018 cfs
Storm frequency =  2 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  14,519 cuft
Inflow hyds. =  62, 63 Contrib. drain. area =  2.230 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 61

PR-E-5

Hydrograph type =  SCS Runoff Peak discharge =  2.276 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  5,965 cuft
Drainage area =  1.170 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.90 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 63

PR-E-6

Hydrograph type =  SCS Runoff Peak discharge =  4.559 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  10,430 cuft
Drainage area =  1.030 ac Curve number =  97
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 65

PR-E-7

Hydrograph type =  SCS Runoff Peak discharge =  7.575 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  16,980 cuft
Drainage area =  1.740 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 67

PR-E-8

Hydrograph type =  SCS Runoff Peak discharge =  14.26 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  37,372 cuft
Drainage area =  7.330 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.30 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 74

PR-E-10-ONSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  22.94 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  59,893 cuft
Drainage area =  7.600 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.40 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 71

PR-E-10-OFFSITE-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  4.585 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  12,881 cuft
Drainage area =  1.200 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.40 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 74

PR-E-11-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  3.978 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  11,169 cuft
Drainage area =  1.930 ac Curve number =  82
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.90 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 77

PR-E-12-DISTURBED

Hydrograph type =  SCS Runoff Peak discharge =  3.578 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  11,421 cuft
Drainage area =  2.310 ac Curve number =  78
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.60 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 89

POA-E DISTURBED

Hydrograph type =  Combine Peak discharge =  35.03 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  115,942 cuft
Inflow hyds. =  85, 88 Contrib. drain. area =  0.000 ac
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Hydrograph Summary Report

1

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

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

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

1 SCS Runoff 8.880 2 726 31,095 ------ ------ ------ PR-A-1-A-ONSITE

2 SCS Runoff 3.274 2 732 14,569 ------ ------ ------ PR-A-1-A-OFFSITE-DISTURBED

3 SCS Runoff 57.01 2 732 246,648 ------ ------ ------ PR-A-1-A-OFFSITE-UNDISTURBED

4 SCS Runoff 32.61 2 722 91,552 ------ ------ ------ PR-A-1-D-OFFSITE

5 SCS Runoff 5.473 2 718 12,728 ------ ------ ------ PR-A-1-E-ONSITE

6 Reservoir 0.000 2 730 0 5 486.44 7,367 TEMP-INF1-1 ROUTING

7 Combine 91.06 2 726 383,864 1, 2, 3,
4, 6

------ ------ Combined POA-A-1

8 Combine 11.99 2 728 45,664 1, 2, 6, ------ ------ POA-A-1 ONSITE & OFFSITE DISTU

10 SCS Runoff 17.42 2 724 55,620 ------ ------ ------ PR-A-2-A-ONSITE

11 SCS Runoff 33.73 2 722 95,176 ------ ------ ------ PR-A-2-A-OFFSITE

12 Combine 50.81 2 724 150,796 10, 11 ------ ------ Combined POA-A-2

14 SCS Runoff 25.68 2 724 80,845 ------ ------ ------ PR-A-3-ONSITE

15 SCS Runoff 35.72 2 734 155,590 ------ ------ ------ PR-A-3-OFFSITE

16 Combine 57.01 2 728 236,436 14, 15 ------ ------ POA-A-3

18 Combine 54.74 2 726 182,129 8, 10, 14, ------ ------ POA-A ONSITE & OFFSITE DIST.

20 SCS Runoff 6.417 2 720 16,731 ------ ------ ------ PR-A-4-ONSITE

22 SCS Runoff 5.846 2 718 14,039 ------ ------ ------ PR-B-1-ONSITE

23 SCS Runoff 13.96 2 718 32,455 ------ ------ ------ PR-B-1-OFFSITE

24 SCS Runoff 8.227 2 724 26,116 ------ ------ ------ PR-B-2-ONSITE

25 Reservoir 0.000 2 912 0 24 437.02 17,666 PR-B-2-ONSITE ROUTING

26 Combine 5.846 2 718 14,039 22, 25 ------ ------ PR-B-ONSITE

27 Combine 19.80 2 718 46,494 22, 23, 25, ------ ------ POA-B

29 SCS Runoff 3.762 2 716 7,969 ------ ------ ------ PR-C (POA-C)

31 Combine 212.82 2 724 842,290 7, 12, 16,
20, 27, 29,

------ ------ Combined POA-ABC

33 SCS Runoff 8.887 2 716 19,284 ------ ------ ------ PR-D-1

34 Reservoir 0.000 2 726 0 33 458.83 9,095 PR-D-1 ROUTING

35 SCS Runoff 1.588 2 716 3,281 ------ ------ ------ PR-D-2-DISTURBED

36 SCS Runoff 0.162 2 718 324 ------ ------ ------ PR-D-2-UNDISTURBED

37 Combine 1.748 2 716 3,606 35, 36 ------ ------ PR-D-2

38 Reservoir 0.000 2 784 0 37 461.02 1,665 PR-D-2 ROUTING

Smithfield Gateway Phase 1A-2 - Proposed.gpwReturn Period: 2 Year Thursday, 02 / 23 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Summary Report

2

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

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

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

40 SCS Runoff 1.859 2 716 4,253 ------ ------ ------ PR-D-3

41 Reservoir 0.000 2 1044 0 40 460.03 2,017 PR-D-3 ROUTING

43 SCS Runoff 4.194 2 720 10,892 ------ ------ ------ PR-D-4-ONSITE-DISTURBED

44 SCS Runoff 6.134 2 722 17,450 ------ ------ ------ PR-D-4-ONSITE-UNDISTURBED

45 SCS Runoff 1.961 2 716 4,255 ------ ------ ------ PR-D-4-OFFSITE-DISTURBED

46 SCS Runoff 2.928 2 716 5,985 ------ ------ ------ PR-D-4-OFFSITE-UNDISTURBED

47 Combine 0.000 2 784 0 34, 38, 41, ------ ------ COMBINE

48 Combine 13.71 2 718 38,582 43, 44, 45,
46, 47

------ ------ POA-D-1

49 Combine 11.42 2 720 32,598 43, 44, 45,
47,

------ ------ POA-D-1 ONSITE & OFFSITE DIST.

50 SCS Runoff 8.686 2 718 20,098 ------ ------ ------ PR-D-5-OFFSITE

51 Combine 22.40 2 718 58,680 48, 50 ------ ------ POA-D

52 Combine 19.94 2 720 52,696 34, 38, 43,
44, 45, 50,

------ ------ POA-D ONSITE & OFFSITE DIST.

54 SCS Runoff 0.698 2 716 1,433 ------ ------ ------ PR-E-1

55 Reservoir 0.000 2 1520 0 54 452.65 787 RG5-1 ROUTING

56 SCS Runoff 0.597 2 716 1,241 ------ ------ ------ PR-E-2

57 Reservoir 0.000 2 996 0 56 457.65 571 RG5-2 ROUTING

58 SCS Runoff 1.744 2 716 3,582 ------ ------ ------ PR-E-3-DISTURBED

59 SCS Runoff 0.046 2 718 93 ------ ------ ------ PR-E-3-UNDISTURBED

60 Combine 1.790 2 716 3,675 58, 59 ------ ------ PR-E-3

61 Reservoir 0.736 2 722 470 60 470.07 1,574 RG5-3 ROUTING

62 SCS Runoff 4.077 2 716 8,553 ------ ------ ------ PR-E-4-DISTURBED

63 SCS Runoff 2.276 2 722 5,965 ------ ------ ------ PR-E-4-UNDISTURBED

64 Combine 6.018 2 718 14,519 62, 63 ------ ------ PR-E-4

65 Reservoir 0.116 2 738 96 64 454.04 5,179 UGD-INF5-1 ROUTING

66 SCS Runoff 2.276 2 722 5,965 ------ ------ ------ PR-E-5

67 Reservoir 0.000 2 924 0 66 454.15 2,554 UGD-INF5-2 ROUTING

68 SCS Runoff 4.440 2 716 9,954 ------ ------ ------ PR-E-6

69 Reservoir 0.000 2 1184 0 68 449.02 5,285 UGD-INF5-3 ROUTING

70 SCS Runoff 11.27 2 716 24,819 ------ ------ ------ PR-E-7

71 Reservoir 0.000 2 728 0 70 442.93 9,506 UGD-INF5-4 ROUTING

72 SCS Runoff 14.26 2 722 37,372 ------ ------ ------ PR-E-8

73 Reservoir 0.155 2 1446 20,011 72 441.80 32,201 PR-E-8 ROUTING

Smithfield Gateway Phase 1A-2 - Proposed.gpwReturn Period: 2 Year Thursday, 02 / 23 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Summary Report

3

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

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

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

74 SCS Runoff 22.94 2 720 59,893 ------ ------ ------ PR-E-10-ONSITE-DISTURBED

75 SCS Runoff 23.16 2 724 73,913 ------ ------ ------ PR-E-10-ONSITE-UNDISTURBED

76 SCS Runoff 4.585 2 720 12,881 ------ ------ ------ PR-E-10-OFFSITE-DISTURBED

77 SCS Runoff 5.271 2 724 16,479 ------ ------ ------ PR-E-10-OFFSITE-UNDISTURBED

78 Combine 53.96 2 722 163,166 74, 75, 76,
77

------ ------ PR-E-10

79 SCS Runoff 3.978 2 722 11,169 ------ ------ ------ PR-E-11-DISTURBED

80 SCS Runoff 26.24 2 722 74,301 ------ ------ ------ PR-E-11-UNDISTURBED

81 Combine 30.22 2 722 85,470 79, 80 ------ ------ PR-E-11

82 SCS Runoff 3.578 2 724 11,421 ------ ------ ------ PR-E-12-DISTURBED

83 SCS Runoff 32.12 2 724 101,977 ------ ------ ------ PR-E-12-UNDISTURBED

84 Combine 35.70 2 724 113,398 82, 83 ------ ------ PR-E-12

85 Combine 0.736 2 722 567 55, 57, 61,
65, 67, 69,

------ ------ COMBINE

86 Combine 118.12 2 722 382,045 71, 73, 78,
81, 84,

------ ------ COMBINE

87 Combine 118.85 2 722 382,612 85, 86 ------ ------ POA-E

88 Combine 34.36 2 720 115,375 71, 73, 74,
76, 79, 82,

------ ------ POA-E DISTURBED COMBINE

89 Combine 35.03 2 722 115,942 85, 88 ------ ------ POA-E DISTURBED

91 Combine 331.32 2 724 1,224,902 31, 87, ------ ------ TOTAL BRODHEAD CREEK

Smithfield Gateway Phase 1A-2 - Proposed.gpwReturn Period: 2 Year Thursday, 02 / 23 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 34

PR-D-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  33 - PR-D-1 Max. Elevation =  458.83 ft
Reservoir name =  INF4-1 Max. Storage =  9,095 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 34 -- 2 Year

Hyd No. 34 Hyd No. 33 Total storage used = 9,095 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 38

PR-D-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  13.07 hrs
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  37 - PR-D-2 Max. Elevation =  461.02 ft
Reservoir name =  INF4-2 Max. Storage =  1,665 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 38 -- 2 Year

Hyd No. 38 Hyd No. 37 Total storage used = 1,665 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 41

PR-D-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  17.40 hrs
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  40 - PR-D-3 Max. Elevation =  460.03 ft
Reservoir name =  UGD-INF4-1 Max. Storage =  2,017 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 41 -- 2 Year

Hyd No. 41 Hyd No. 40 Total storage used = 2,017 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 50

RG5-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  994 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  49 - PR-E-1 Max. Elevation =  452.58 ft
Reservoir name =  RG5-1 Max. Storage =  693 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 50 -- 2 Year

Hyd No. 50 Hyd No. 49 Total storage used = 693 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 52

RG5-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  996 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  51 - PR-E-2 Max. Elevation =  457.65 ft
Reservoir name =  RG5-2 Max. Storage =  571 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 52 -- 2 Year

Hyd No. 52 Hyd No. 51 Total storage used = 571 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 56

RG5-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.736 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  470 cuft
Inflow hyd. No. =  55 - PR-E-3 Max. Elevation =  470.07 ft
Reservoir name =  RG5-3 Max. Storage =  1,574 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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RG5-3 ROUTING

Hyd. No. 56 -- 2 Year

Hyd No. 56 Hyd No. 55 Total storage used = 1,574 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 60

UGD-INF5-1 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.192 cfs
Storm frequency =  2 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  165 cuft
Inflow hyd. No. =  59 - PR-E-4 Max. Elevation =  454.05 ft
Reservoir name =  UGD-INF5-1 Max. Storage =  5,219 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 60 -- 2 Year

Hyd No. 60 Hyd No. 59 Total storage used = 5,219 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 62

UGD-INF5-2 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  756 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  61 - PR-E-5 Max. Elevation =  453.95 ft
Reservoir name =  UGD-INF5-2 Max. Storage =  1,717 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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UGD-INF5-2 ROUTING

Hyd. No. 62 -- 2 Year

Hyd No. 62 Hyd No. 61 Total storage used = 1,717 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 64

UGD-INF5-3 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  790 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  63 - PR-E-6 Max. Elevation =  449.14 ft
Reservoir name =  UGD-INF5-3 Max. Storage =  4,337 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 64 -- 2 Year

Hyd No. 64 Hyd No. 63 Total storage used = 4,337 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 66

UGD-INF5-4 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  798 min
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  65 - PR-E-7 Max. Elevation =  442.84 ft
Reservoir name =  UGD-INF5-4 Max. Storage =  6,880 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 66 -- 2 Year

Hyd No. 66 Hyd No. 65 Total storage used = 6,880 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 68

PR-E-8 ROUTING

Hydrograph type =  Reservoir Peak discharge =  0.155 cfs
Storm frequency =  2 yrs Time to peak =  1446 min
Time interval =  2 min Hyd. volume =  20,011 cuft
Inflow hyd. No. =  67 - PR-E-8 Max. Elevation =  441.80 ft
Reservoir name =  SED-BASIN1-2 Max. Storage =  32,201 cuft

Storage Indication method used.
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Hyd. No. 68 -- 2 Year

Hyd No. 68 Hyd No. 67 Total storage used = 32,201 cuft
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PROJECT NAME: 

LOCATION:

PREPARED BY: MJV DATE: 

CHECKED BY: TH DATE: 

PROPOSED 

STREAM 5

P

25

399.90

413.43

Contech 

ArmorFlex 

40-T

0.025

26.99

25.00

16.55

14.00

3.00

3.00

32.00

0.91

19.49

2.23

-

15.32

0.77

0.2900

0.010

0.007

0.013

NO

1.842

-

0.75

S

Standard E&S Worksheet #11

Channel Design Data

SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

2/23/2023

2/23/2023

CHANNEL OR CHANNEL SECTION

TEMPORARY OR PERMANENT                                                      (T OR P)

DESIGN STORM                                                                  (2,5, OR 10 YR)

ACRES                                                                                                (AC)

MULTIPLIER                                                                 (1.6, 2.25, OR 2.75)
1

Qr (REQUIRED CAPACITY)   
 
                                                             (CFS)

Q (CALCULATED AT FLOW DEPTH d)                                               (CFS)

PROTECTIVE LINING
2,6

n (MANNING'S COEFFICIENT)
2,7,8

Va (ALLOWABLE VELOCITY)
6
                                                            (FPS)

V (CALCULATED AT FLOW DEPTH d)                                                (FPS)

 τa (MAX ALLOWABLE SHEAR STRESS)
6
                                       (LB/FT

2
)

 τd (CALC'DSHEAR STRESS AT FLOW DEPTH d)                           (LB/FT
2
)

CHANNEL BOTTOM WIDTH                                                                 (FT)

CHANNEL SIDE SLOPES                                                                    (H:V)

D (TOTAL DEPTH)                                                                                (FT)

CHANNEL TOP WIDTH @ D                                                                 (FT)

d (CALCULATED FLOW DEPTH)
9
                                                         (FT)

CHANNEL TOP WIDTH @ d                                                                 (FT)

BOTTOM WIDTH: FLOW DEPTH RATIO                                    (12:1 MAX)

d50 STONE SIZE                                                                                   (IN)

A (CROSS-SECTIONAL AREA)                                                     (SQ. FT.)

R (HYDRAULIC RADIUS)

S (BED SLOPE)
3
                                                                             (FT/FT)

Sc (CRITICAL SLOPE)                                                                     (FT/FT)

.7Sc                                                                                                (FT/FT)

1.3Sc                                                                                              (FT/FT) 

STABLE FLOW?                                                                                (Y/N)

FREEBOARD BASED ON UNSTABLE FLOW                                        (FT)

FREEBOARD BASED ON STABLE FLOW                                            (FT)

MINIMUM REQUIRED FREEBOARD
4
                                                    (FT)

DESIGN METHOD FOR PROTECTIVE LINING
5
                                 PERMISSIBLE 

VELOCITY (V) OR SHEAR STRESS (S)

Notes:

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.

8. Manning's "n" value for ArmorFlex interlocking concrete blocks referenced from manufacturer's Hydraulic Analysis calculations.

9. Calculated flow depth taken from manufacturer's Hydraulic Analysis calculations.

10. Required capacity "Q" for Stream 5 taken from Hydraflow Storm Sewers conveyance calculations for HW5-1 for the proposed 25-year storm event for 

the full project build-out design.

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.
3. Slopes may not be averaged.

4. Minimum Freeboard is 0.5 ft. or ¼ Total Channel Depth, whichever is greater.

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 method may be used for any channel bed slope.
6. The specified allowable velocity and maximum allowable shear stress for Contech ArmorFlex 40T interlocking concrete blocks taken from manufacturer. 

7. Manning's "n" value for riprap-lined channels taken from Figure 6.2 of the PA Erosion and Sediment Pollution Control Program Manual, dated March 2012.  

Depth of Flow taken from Hydraflow Express calculations.



Factor of Safety 
Hydraulic Analysis

Merlin 679283

These calculations are an application of the Moment Stability Analysis technique presented in Julien (2010) and

as illustrated in the NCMA Manual (2010), listed in the References.

The factor of safety method is used in the selection of block sizes for ACB’s for revetments or bed armor.

The following assumes that hydraulic testing has been performed for the block system to quantify a

critical shear stress; the use of Manning's equation conservatively assumes normal depth and critical velocity.

References
1. Julien, Pierre Y. (2010) "Erosion and Sedimentation", 2nd Edition, 
Cambridge University Press

2. National Concrete Masonry Association (2010), "Design Manual for 
Articulating Concrete Block (ACB) Revetment Systems", NCMA 
Publication TR220A. 

3. USDOT Federal Highway Administration Hydraulic Engineering 
Circular No. 15, Third Edition (2005) "Design of Roadside Channels with 
Flexible Linings", National Highway Institute.

4. Cox, A.L. (2010), "Moment Stability Analysis Method for 
Determining Safety Factors for Articulated Concrete Blocks", Ph.D. 
Dissertation, Colorado State University

5. ASTM D 7276 & D7277 Testing and Analysis Compliant

Modified from Julien (2010) Cox Method



Factor of Safety 
Hydraulic Analysis

Channel Bottom Width, B 14 ft

Bed Slope, So 0.2900 ft/ft

0.2900 ft/ft

Left Side Slope, ZL 3 (_H:1V) n/a

Right Side Slope, ZR 3 (_H:1V) n/a
Bend Radius, r 0 ft

Depth of Flow d 0.91 ft

Top Surface Width ,T 19.49 ft

Unit Weight of Water, γ 62.4 pcf

Unit Wt. of Concrete, Dry-Cast 130 pcf

Sp. Gr. Of Concrete, Sc 2.083 --

Gravitational Constant, g 32.2 ft/s2

Calculated Channel Geometry Factors

Flow Area, A 15.32 ft2 Volumetric Flow Rate, Q 413.43 cfs

Wetted Perimeter, P 19.79 ft

Hydraulic Radius = RH = A/P = 0.77 ft

Bend Coefficient, Kb 1 --

Froude Number, Fr 4.97 -- 26.99 ft/sec

Flow Type Supercritical

sin cos tan

Largest Side Slope Angle, q1 18.435 ° 0.316 0.949 0.333

Bed Slope Angle, q0 16.172 ° 0.279 0.960 0.290

ArmorFlex Block parameters

J1 0.198 ft AB 1.1

Class 40-T J2 0.725 ft CL 0.00834

SF 1.5 J3 0.396 ft Weight 58.1 lbs

J4 0.725 ft Width 1.292 ft

J5 0.646 τc 25.0 psf

J6 0.646 DZ 0.0 in

J7 0.971 n 0.025 --

J8 0.971

Velocity, V

Other Constants

Project Data

The Volumetric Flow Rate is determined using 
Manning's equation:

Q = 1.486 / (n * A * R 2/3  * S 1/2 )

The Depth of Flow is varied iteratively to 
obtain a given volumetric flow rate.

Friction Slope, S

Modified from Julien (2010) Cox Method



Factor of Safety 
Hydraulic Analysis

Detailed Calculations REFERENCE

Flow Area, A = AL + AB + AR

AL = ½ * d2 * ZL = 1.26 ft2

AB = B * d = 12.81 ft2

AR = ½ * d2 * ZR = 1.26 ft2

A = 15.32 ft2

Wetted Perimeter, P = PL + PB + PR

PL = d * (ZL
2 +1)0.5 = 2.89 ft

PB = B = 14 ft

PR = d * (ZR
2 +1)0.5 = 2.89 ft

P = 19.79 ft
Volumetric Flow Rate, Q

Q = 1.486 / n * A * RH
2/3 * S1/2 = 413.43 cfs (Ref. 3 Eqn. 2.1)

Compute Factor of Safety Parameters

Submerged Weight, Ws Ws = W * ((Sc – 1) / Sc) = 30.22 lb (Ref. 2 Eqn 4.13a)

Applied Shear Stress, τo τ o  = γ * d * S o  = 16.55 psf (Ref. 3 Eqn. 2.4)

Bend Coefficient Calculation 

X = r/B = (Constrained to between 1.984 and 10) 1.984 --

 Calculated Kb = 2.38-0.206(X)+0.0073(X)2 = 2.00 -- (Ref. 3 Eqn. 3.7)

Constrained Kb: 1.05 ≤ Kb ≤ 2 → 1.00
(If no bend radius is present, K b  = 1)

(Design Shear Stress) τo = Kb γ y sin (tan-1 So) = 15.90 lbs/ft2 (Ref. 3 Eqn 3.1 & 3.6)

Calculate Cox Parameters
β = cos-1((b/2)/J8) = 48.31 °

sin β = 0.747 cos β = 0.665
WSX = WS*sinθ0 8.42 lb (Ref. 4. Eqn. 7.1)

θ2 = tan-1(tanθ1*cosθ0) 17.752 ° (Ref. 4. Eqn. 7.3)
WSY = WS*cosθ0*cosθ2 27.64 lb (Ref. 4. Eqn. 7.2)
WSZ = WS*cosθ0*sinθ2 8.85 lb (Ref. 4. Eqn. 7.4)

Applied FD = τ0*AB = 17.82 lbs (Ref. 4. Eqn. 7.10)

Applied FL = 0.5*CBL*ρ*AB*V2 = 6.60 lbs (Ref. 4. Eqn. 7.11)

FL
’= FD

’= 0.5DZbrVdes
2 = 0.00 lbs (Ref. 4. Eqn. 7.12)

1.91 (Ref. 4. Eqn. 7.18)

1.48 (Ref. 4. Eqn. 7.20)

2.97 (Ref. 4. Eqn. 7.22)

1.56 (Ref. 4. Eqn. 7.28)

SFM = (J7*WSY)/[(J1*(WSX*sinβ + WSZ * cosβ)) + (J3*(FD + FD')*sinβ) + (J8 * (FL + FL'))] =

SFP = (J2*WSY)/[(J1*WSX) + (J3*(FD + FD')) + (J4 * (FL + FL'))] =

SFO = (J5*WSY)/[(J1*WSZ) + (J6 * (FL + FL'))] =

SFBED = (J2*WS*cosθ0)/[(J1*(WS*sinθ0)) + (J3*(FD + FD')) + (J4 * (FL + FL'))] =

Modified from Julien (2010) Cox Method



Factor of Safety 
Hydraulic Analysis

tc
0°

(SF) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (psf) (ft) (lbs)

30-S 0.68 0.198 0.542 0.396 0.542 0.483 0.483 0.726 0.726 5.180 0.967 32.89 0.11045

40 1.23 0.198 0.725 0.396 0.725 0.646 0.646 0.971 0.971 11.200 1.292 59.02 0.04563

40-L 1.93 0.198 0.725 0.396 0.725 0.983 0.983 1.222 1.222 19.460 1.967 97.18 0.02455

40-T 1.12 0.198 0.725 0.396 0.725 0.646 0.646 0.971 0.971 25.022 1.292 58.12 0.00834

45 1.49 0.198 0.725 0.396 0.725 0.646 0.646 0.971 0.971 13.530 1.292 71.25 0.04563

45-L 2.31 0.198 0.725 0.396 0.725 0.983 0.983 1.222 1.222 21.860 1.967 109.15 0.02455

45-S 0.83 0.198 0.542 0.396 0.542 0.483 0.483 0.726 0.726 6.170 0.967 39.20 0.11045

50 1.23 0.250 0.725 0.500 0.725 0.646 0.646 0.971 0.971 13.610 1.292 76.29 0.04563

50-L 1.93 0.250 0.725 0.500 0.725 0.983 0.983 1.222 1.222 22.050 1.967 116.02 0.02455

50-S 0.68 0.250 0.542 0.500 0.542 0.483 0.483 0.726 0.726 6.130 0.967 42.03 0.11045

50-T 1.12 0.250 0.725 0.500 0.725 0.646 0.646 0.971 0.971 30.500 1.292 75.39 0.00834

55 1.49 0.250 0.725 0.500 0.725 0.646 0.646 0.971 0.971 16.290 1.292 91.37 0.04563

55-L 2.31 0.250 0.725 0.500 0.725 0.983 0.983 1.222 1.222 26.280 1.967 138.29 0.02455

55-S 0.83 0.250 0.542 0.500 0.542 0.483 0.483 0.726 0.726 7.330 0.967 50.25 0.11045

60 1.23 0.313 0.725 0.625 0.725 0.646 0.646 0.971 0.971 15.490 1.292 93.17 0.04563

60-T 1.12 0.313 0.725 0.625 0.725 0.646 0.646 0.971 0.971 35.200 1.292 93.42 0.00834

70 1.23 0.354 0.725 0.708 0.725 0.646 0.646 0.971 0.971 17.730 1.292 113.90 0.04563

70-L 1.93 0.354 0.725 0.708 0.725 0.983 0.983 1.222 1.222 29.520 1.967 174.46 0.02455

70-T 1.12 0.354 0.725 0.708 0.725 0.646 0.646 0.971 0.971 38.500 1.292 108.96 0.00834

75 1.49 0.313 0.725 0.625 0.725 0.646 0.646 0.971 0.971 18.620 1.292 112.02 0.04563

85 1.49 0.354 0.725 0.708 0.725 0.646 0.646 0.971 0.971 21.100 1.292 135.60 0.04563

85-L 2.31 0.354 0.725 0.708 0.725 0.983 0.983 1.222 1.222 35.060 1.967 207.23 0.02455

tc
0°

40-T 1.121 0.198 0.725 0.396 0.725 0.646 0.646 0.971 0.971 25.022 1.292 58.120 0.00834

Block 
Area

Lift 
Coeff. CL

Parameters for Factor of Safety Calculations

Block 
Class

J6 Width Weight Lift 
Coeff. CL

J6 Width WeightJ1 J2 J3

J8J1

J7

J2 J3 J4 J5 J7

J4 J5AB J8

Modified from Julien (2010) Cox Method
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

EXISTING POA-ABC

Hydrograph type =  SCS Runoff Peak discharge =  370.16 cfs
Storm frequency =  2 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  1,994,612 cuft
Drainage area =  324.570 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  44.50 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

EXISTING POA-ABC

Hydrograph type =  SCS Runoff Peak discharge =  660.38 cfs
Storm frequency =  10 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  3,537,691 cuft
Drainage area =  324.570 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  44.50 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

EXISTING POA-ABC

Hydrograph type =  SCS Runoff Peak discharge =  879.27 cfs
Storm frequency =  25 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  4,723,205 cuft
Drainage area =  324.570 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  44.50 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

EXISTING POA-ABC

Hydrograph type =  SCS Runoff Peak discharge =  1079.92 cfs
Storm frequency =  50 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  5,826,729 cuft
Drainage area =  324.570 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  44.50 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 1

EXISTING POA-ABC

Hydrograph type =  SCS Runoff Peak discharge =  1318.69 cfs
Storm frequency =  100 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  7,158,162 cuft
Drainage area =  324.570 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  44.50 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

PROPOSED POA-ABC

Hydrograph type =  SCS Runoff Peak discharge =  339.76 cfs
Storm frequency =  2 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  1,830,775 cuft
Drainage area =  297.910 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  44.50 min
Total precip. =  3.32 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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PROPOSED POA-ABC

Hyd. No. 3 -- 2 Year

Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

PROPOSED POA-ABC

Hydrograph type =  SCS Runoff Peak discharge =  606.14 cfs
Storm frequency =  10 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  3,247,109 cuft
Drainage area =  297.910 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  44.50 min
Total precip. =  4.84 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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PROPOSED POA-ABC

Hyd. No. 3 -- 10 Year

Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

PROPOSED POA-ABC

Hydrograph type =  SCS Runoff Peak discharge =  807.05 cfs
Storm frequency =  25 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  4,335,245 cuft
Drainage area =  297.910 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  44.50 min
Total precip. =  5.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 3 -- 25 Year

Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

PROPOSED POA-ABC

Hydrograph type =  SCS Runoff Peak discharge =  991.22 cfs
Storm frequency =  50 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  5,348,127 cuft
Drainage area =  297.910 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  44.50 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 12 / 11 / 2020

Hyd. No. 3

PROPOSED POA-ABC

Hydrograph type =  SCS Runoff Peak discharge =  1210.38 cfs
Storm frequency =  100 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  6,570,197 cuft
Drainage area =  297.910 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  44.50 min
Total precip. =  8.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

5

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

173.00 173.00

346.00 346.00

519.00 519.00

692.00 692.00

865.00 865.00

1038.00 1038.00

1211.00 1211.00

Q (cfs)

Time (hrs)

PROPOSED POA-ABC
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Hydrograph Summary Report

1

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

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

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

1 SCS Runoff 370.16 2 742 1,994,612 ------ ------ ------ EXISTING POA-ABC

3 SCS Runoff 339.76 2 742 1,830,775 ------ ------ ------ PROPOSED POA-ABC

Phase 1A-1 POA-ABC Watershed Analysis.gpwReturn Period: 2 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

2

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

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

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

1 SCS Runoff 660.38 2 740 3,537,691 ------ ------ ------ EXISTING POA-ABC

3 SCS Runoff 606.14 2 740 3,247,109 ------ ------ ------ PROPOSED POA-ABC

Phase 1A-1 POA-ABC Watershed Analysis.gpwReturn Period: 10 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

3

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

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

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

1 SCS Runoff 879.27 2 740 4,723,205 ------ ------ ------ EXISTING POA-ABC

3 SCS Runoff 807.05 2 740 4,335,245 ------ ------ ------ PROPOSED POA-ABC

Phase 1A-1 POA-ABC Watershed Analysis.gpwReturn Period: 25 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

4

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

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

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

1 SCS Runoff 1079.92 2 740 5,826,729 ------ ------ ------ EXISTING POA-ABC

3 SCS Runoff 991.22 2 740 5,348,127 ------ ------ ------ PROPOSED POA-ABC

Phase 1A-1 POA-ABC Watershed Analysis.gpwReturn Period: 50 Year Friday, 12 / 11 / 2020

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



Hydrograph Summary Report

5

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

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

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

1 SCS Runoff 1318.69 2 740 7,158,162 ------ ------ ------ EXISTING POA-ABC

3 SCS Runoff 1210.38 2 740 6,570,197 ------ ------ ------ PROPOSED POA-ABC

Phase 1A-1 POA-ABC Watershed Analysis.gpwReturn Period: 100 Year Friday, 12 / 11 / 2020

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



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

POA-ABC UNNAMED TRIBUTARY BIOLOGICAL AND 

PHYSICAL CONDITIONS ASSESSMENT LETTER 

 

 

 

 

 

 

 

 

 

 

 



  

 

 December 19, 2017 

 

 

Mr. Michael J. Wilk, PE 

Monroe County Conservation District 

8050 Running Valley Road 

Stroudsburg, PA 18360 

 

 

RE:

  

Smithfield Gateway Project 

DEPG Mosier Associates, L.P.  

Smithfield Township, Monroe County, Pennsylvania 

Langan Project No.: 100501401 

 

 

 

Dear Mr. Wilk: 

 

This letter is in response to the Monroe County Conservation District’s (MCCD) Comment #15 

for the Smithfield Gateway Project dated December 12, 2017.  Comment #15 states: 

 

“PCSM Narrative, page 30 regarding downstream analysis of UNT to Brodhead Creek: 

Provide evidence justifying UNT has “little function and value” or remove the 

statement.  Also remove sentence regarding the availability of other resources for fish 

and macroinvertebrates.  A biologist should comment on whether the reduction 

maintains the biologic and physical properties of the tributary.” 

 

A field visit was conducted on December 18, 2017 for unnamed tributary (UNT) of Brodhead 

Creek at point of analysis ABC (POA:ABC).  A Pennsylvania Riverine Condition Level 2 Rapid 

Assessment form was completed and the stream has a condition index of 0.70 (Attachment A).  

The stream is moderately entrenched and exhibits minimal erosion along its bank.  The stream 

has an abundant amount of potential habitat cover for benthic macroinvertebrates and 

headwater fish species, including cobbles, boulders, woody debris, and pools.  Photographs of 

the stream are provided in Attachment B. 

 

A small reduction in runoff of 6.6% for a two year storm event is proposed at POA:ABC.  This 

reduction is not significant and will not alter the biological and physical integrity of the stream.  

Due to the moderately entrenched characteristic of the stream, a small reduction in runoff will 

still allow aquatic species access to available habitat cover within the stream channel. 

 

  



DEPG Mosier Associates, L.P. December 19, 2017

Response to MCCD Review. Page 2 of 2

Smithfield Township, Monroe County, Pennsylvania

Langan Project No.: 100501401

If you have any questions regarding the response or enclosed materials, please do not hesitate 

to contact me at 724-514-5107 or cday@langan.com.

Sincerely,

Langan Engineering and Environmental Services, Inc.

I.M. “Chip” Day IV, PWS

Senior Project Manager

Enclosures:     Attachment A – Pennsylvania Riverine Condition Level 2 Rapid Assessment

Attachment B – Site Photographs

cc: James DePetris - DEPG Mosier Associates, L.P.

Ted Herbert, P.E., LEED-AP - Langan

John Coté, P.E., LEED-AP – Langan

\\langan.com\data\PAR\data4\100501401\Office Data\Permits\2017-12-19 Smithfield MCCD comment response\2017-12-19 Smithfield Gateway MCCD Response.docx    

mailto:cday@langan.com


DEPG Mosier Associates, L.P. December 19, 2017

Response to MCCD Review

Smithfield Township, Monroe County, Pennsylvania

Langan Project No.: 100501401

Attachment A

Pennsylvania Riverine Condition Level 2 Rapid 

Assessment



Project # Date AA Id Length

100501401 12-18-2017
Designated:

TSF, MF

Existing:

CWF 500 feet

Latitude Longitude

SCORE

CI

SCORE 14 0.70

High Suboptimal:  

Riparian area 

vegetation consists of 

a tree stratum (dbh > 

3 inches) present, with 

greater than or equal 

to 30% and less than 

60% tree canopy 

cover and containing 

both herbaceous and 

shrub layers or a non-

maintained 

understory.

Low Suboptimal: 

Riparian area 

vegetation consists of 

a tree stratum (dbh > 

3 inches) present, with 

greater than or equal 

to 30% and less than 

60% tree canopy 

cover with a 

maintained 

understory.

High Marginal:  

Riparian area 

vegetation consists of 

non-maintained, 

dense herbaceous 

vegetation with either 

a shrub layer or a tree 

stratum (dbh > 3 

inches) present, with 

less than 30% tree 

canopy cover.

Low Marginal:  

Riparian area 

vegetation consists of 

non-maintained, 

dense herbaceous 

vegetation, riparian 

areas lacking shrub 

and tree stratum, 

areas of hay 

production, and 

ponds or open water 

areas (< 10 acres).  If 

trees are present, tree 

stratum (dbh > 3 

inches) present, with 

less than 30% tree 

canopy cover with 

maintained 

understory.

High Poor: Riparian 

area vegetation 

consists of lawns, 

mowed, and 

maintained areas, 

nurseries; no-till 

cropland; actively 

grazed pasture, 

sparsely vegetated 

non-maintained area, 

pervious trails, recently 

seeded and stabilized, 

or other comparable 

condition.

Low Poor: Riparian 

area consists of 

impervious surfaces; 

mine spoil lands, 

denuded surfaces, 

row crops, active feed 

lots, impervious trails, 

or other comparable 

conditions. 

High Low High Low High Low

SCORE

Tree Shrub Herbaceous Side Sub-Index

% Riparian Area: 60% 10% 30% 0% 0% 0%

Score: 15 15 15 0 0 0

Total Sub-score: 9.00 1.50 4.50 0.00 0.00 0.00

Tree Shrub Herbaceous

% Riparian Area: 60% 10% 30% 0% 0% 0% CI

Score: 15 15 15 0 0 0

Total Sub-score: 9.00 1.50 4.50 0.00 0.00 0.00

Pennsylvania Department of Environmental Protection

Riverine Assessment Form 1
Pennsylvania Riverine Condition Level 2 Rapid Assessment Protocol (Document No. 310-2137-003)

For use in intermittent or perennial watercourses with drainage areas ≤ 2,000 square mile drainage areas.

Project Name Locality Ch 93 Classification

Smithfield Gateway Monroe County

40.999117 -75.150833 FGM Level 1 Channel Classification B

Evaluator(s) Stream Name and Information Notes:

Michael Tincher POA-ABC (Perennial)

1. CHANNEL/FLOODPLAIN: Assess the cross-section of the stream and prevailing conditions along the AA.

Condition Category

Channel / 

Floodplain 

Optimal Suboptimal Marginal Poor Severe

Channel Geometry:  These channels show 

very little incision or widening and little or no 

evidence of active erosion.  Anastomosing 

channels may be present.

Channel Stability:  Visual indicators include: 

1) the banks are not eroding along greater 

than 5% of the reach; 2) natural vegetative or 

rock stability features are present along 

greater than 80% of the banks; 2) stable point 

bars and bankfull benches may be present; 3) 

mid-channel bars and transverse bars are rare 

and if transient channel sediment deposition is 

present, it covers less than or equal to 10% of 

the stream bottom; 4) baseflow is connected 

to the rooting depths of vegetation in the 

active floodplain.

Active Floodplain Connection:  The 

bankfull stream flows have frequent access to 

the active floodplain and fully developed point 

bars or bankfull benches that are accessed at 

most flows greater than baseflow.

Channel Geometry:  These channels are 

slightly incised or overwidened and contain a 

few areas of active erosion.

Channel Stability:  Visual indicators include: 

1) the banks are actively eroding along less 

than 25% of the reach; 2) depositional 

features such as point bars and bankfull 

benches are present and stable during high 

flows and occur along greater than 50% of 

the reach; 3) natural bank protection like 

vegetation or rock is providing stability along 

greater than 50% of the reach; 4) baseflow is 

connected to vegetated point bars and 

bankfull benches.  

Active Floodplain Connection:  The 

bankfull stream flows frequently access 

bankfull benches, or point bars along portions 

of the reach and may frequently inundate the 

active floodplain.

Channel Geometry:  These channels are over-widened or incised, 

but to a lesser degree than the Severe and Poor channel conditions.

Channel Stability:  Visual indicators include: 1) the banks are 

eroding or severely undercut along greater than 25% and less than or 

equal to 50% of the reach; 2) depositional features like point bars or 

bankfull benches occur along greater than 25% and less than or 

equal to 50% of the reach; 3) the stream banks may consist of some 

vertical or undercut banks or nick points associated with head cuts;

Active Floodplain Connection:  The bankfull stream flows have 

infrequent connection to the active floodplain.

Channel Geometry:  These channels are 

over-widened or incised and eroding vertically 

and/or laterally.

Channel Stability:  Visual indicators  include: 

1) the banks are eroding or severely undercut 

along greater than 50% of the reach; 2) active 

or recent bank sloughing is present along 

greater than 50% of the reach; 3) natural 

bank protection like vegetation is not 

preventing bank erosion along the reach; 4) 

depositional features, such as point bars and 

bank full benches, are absent from the reach 

or newly developing along less than 25% of 

the reach; 5) bank full benches and point bars 

frequently scour during high flows; 6) 

baseflow is disconnected from plant rooting 

depths and the active floodplain.

Active Floodplain Connection:  The 

bankfull stream flows are not connected to the 

active floodplain.

Channel Geometry:  These channels are 

deeply incised and actively eroding vertically 

and/or laterally.  Over widened channels may 

contain sections of unstable braided channels 

from aggradation.

Channel Stability:  Visual indicators include: 

1) the banks are actively eroding or being 

undercut along greater than 80% of the 

reach; 2) active or recent bank sloughing is 

occurring along greater than 80% of the 

reach; 3) natural bank protection like 

vegetation is not preventing bank erosion or 

sloughing; 4) depositional features such as 

point bars and bankfull benches are absent; 

5)  flood flows are disconnected from the 

active floodplain.

Active Floodplain Connection:  The 

bankfull stream flows are never connected to 

the active floodplain.     

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

 Side Sub-Index = SUM(%Areas*Scores)/20

1.  Identify Condition Category areas along the floodplain using the descriptors above.      

2.  Estimate the % area within each condition category.  

2.  RIPARIAN VEGETATION:  Assess the floodplain along the entire AA (Visual estimates of areal coverage from aerial photos with field verification acceptable).

Condition Category Comments:

Riparian 

Vegetation 

(Floodplain)

Optimal Suboptimal Marginal Poor

Riparian area vegetation consists of a tree 

stratum present (diameter at breast height 

(dbh) > 3 inches) with greater than or equal to 

60% tree canopy cover.  Areas comprised of 

stream channels, wetlands (regardless of 

classification or condition)  and lacustrine 

resources ≥ 10 acres are scored as optimal.

5        4       3        2        1

Ensure the sum of the % Riparian Area Blocks equal 100

Condition Category

Comments:  Stream channel has small amounts of erosion.

20     19     18     17     16 15     14      13      12      11

0.75
CI = (Left Side CI + Right 

Side CI)/2  0.75

3.  Enter the % Riparian Area in in decimal form (0.00) and Score for each category in the blocks below.

Condition Category

Left Side

Right Side 0.75

10      9      8        7      6

CI = (Score)/20

2/4/2017



High Suboptimal:  

Riparian ZOI area 

vegetation consists of 

a tree stratum (dbh > 

3 inches) present, with 

greater than or equal 

to 30% and less than 

60% tree canopy 

cover and containing 

both herbaceous and 

shrub layers or a non-

maintained 

understory.

Low Suboptimal: 

Riparian ZOI area 

vegetation consists of 

a tree stratum (dbh > 

3 inches) present, with 

greater than or equal 

to 30% and less than 

60% tree canopy 

cover with a 

maintained 

understory.

High Marginal:  

Riparian ZOI area 

vegetation consists of 

non-maintained, 

dense herbaceous 

vegetation with either 

a shrub layer or a tree 

stratum (dbh > 3 

inches) present, with 

less than 30% tree 

canopy cover.

Low Marginal:  

Riparian ZOI area 

vegetation consists of 

non-maintained, 

dense herbaceous 

vegetation, riparian 

areas lacking shrub 

and tree stratum, 

areas of hay 

production, and 

ponds or open water 

areas (< 10 acres).  If 

trees are present, tree 

stratum (dbh > 3 

inches) present, with 

less than 30% tree 

canopy cover with 

maintained 

understory.

High Poor: Riparian 

ZOI area vegetation 

consists of lawns, 

mowed, and 

maintained areas, 

nurseries; no-till 

cropland; actively 

grazed pasture, 

sparsely vegetated 

non-maintained area, 

pervious trails, recently 

seeded and stabilized, 

or other comparable 

condition.

Low Poor: Riparian 

ZOI area consists of 

impervious surfaces; 

mine spoil lands, 

denuded surfaces, 

row crops, active feed 

lots, impervious trails, 

or other comparable 

conditions. 

High Low High Low High Low

SCORE

Tree Shrub Herbaceous Side Sub-Index

% Riparian Area: 60% 10% 30% 0% 0% 0%

Score: 15 15 15 0 0 0

Total Sub-score: 9.00 1.50 4.50 0.00 0.00 0.00

Tree Shrub Herbaceous

% Riparian Area: 60% 10% 30% 0% 0% 0% CI

Score: 15 15 15 0 0 0

Total Sub-score: 9.00 1.50 4.50 0.00 0.00 0.00

CI

SCORE SCORE 12 0.60

High Low High Low CI

SCORE SCORE 14 0.70

RCI

                                     Riverine Assessment Form 1  - Page 2                                          2/4/2017

3.  RIPARIAN ZONE OF INFLUENCE:  Assess land cover along both sides, 100 feet from edge of floodplain into the upland along the entire AA.  (rough measurements of length & width may be acceptable)

Condition Category

3.  Enter the % Riparian Area in decimal form (0.00) and Score for each category in the blocks below.

Condition Category Comments:

Riparian ZOI

Optimal Suboptimal Marginal Poor

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

Riparian ZOI area vegetation consists of a 

tree stratum present (diameter at breast 

height (dbh) > 3 inches) with greater than or 

equal to 60% tree canopy cover.  Areas 

comprised of stream channels, wetlands 

(regardless of classification or condition)  and 

lacustrine resources ≥ 10 acres are scored as 

optimal.

Physical Elements that enhance a stream’s 

ability to support aquatic organisms are 

present in greater than or equal to 30% and 

less than 50% of the reach.  Conditions are 

mostly desirable and are generally suitable for 

full colonization by a moderately diverse and 

abundant epifaunal community.

CI = (Score)/20

4. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths, woody and leafy debris, stable substrate, low embeddedness, shade, undercut banks, root mats, SAV, macrophytes, emergent vegetation, riffle-pool 

complexes, stable features. 

Instream 

Habitat/ 

Available 

Cover  

Condition Category Comments:

Optimal Suboptimal Marginal

General Comments:

Minor Low: Greater 

than 20% and less 

than or equal to 40% 

of the stream reach is 

disrupted by any of 

the channel alterations 

listed above.  

Alteration or 

channelization 

present, usually 

adjacent to structures, 

(such as bridge 

abutments or 

culverts); evidence of 

past alteration, (i.e., 

channelization) may 

be present, but stream 

pattern and stability 

have recovered; 

recent alteration is not 

present.

Moderate High: 

Greater than 40% and 

less than or equal to 

60% of reach is 

disrupted by any of 

the channel alterations 

listed above.  If the 

stream has been 

channelized, normal 

stable stream 

meander pattern has 

not recovered.

Moderate Low: 

Greater than 60% and 

less than or equal to 

80% of reach is 

disrupted by any of 

the channel alterations 

listed in the parameter 

guidelines.  If the 

stream has been 

channelized, normal 

stable stream 

meander pattern has 

not recovered.

Greater than 80% of reach is disrupted by any 

of the channel alterations listed above.  

Greater than 80% of banks shored with 

gabion, riprap, or concrete.  

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

CI = (Score)/20

RIVERINE CONDITION INDEX (RCI)

NOTE:  The CIs and RCI should be rounded to 2 decimal places. RCI = (Sum of all CI's)/5   0.70

Channel 

Alteration           

Condition Category Comments:  Two culverts/small bridges are 

present.Negligible Minor Moderate Severe

Channel alterations listed above are absent in 

the SAR.  The stream has unaltered pattern 

or has normalized.

Minor High: Less 

than or equal to 20% 

of the stream reach is 

disrupted by any of 

the channel alterations 

listed above.  

Alteration or 

channelization 

present, usually 

adjacent to structures, 

(such as bridge 

abutments or 

culverts); evidence of 

past alteration, (i.e., 

channelization) may 

be present, but stream 

pattern and stability 

have recovered; 

recent alteration is not 

present.

If a CI is not applicable (e.g. due to use on intermittent watercourse or >100 sq. mile drainage area) in order to utilize the auto calculator feature the user will need to modify the RCI 

formula or enter the maximum score for that CI to achieve a CI of 1.0 which will offset the divisor difference.

1.  Identify Condition Category areas along the floodplain using the descriptors above.      

2.  Estimate the % area within each condition category.  

Left Side 0.75
CI = (Left Side CI + Right 

Side CI)/2  0.75

Condition Category

Physical Elements that enhance a stream’s 

ability to support aquatic organisms are 

present in greater than or equal to 10% and 

less than 30% of the reach.  Conditions are 

generally suitable for partial colonization by 

epifaunal and/or fish communities.

Physical Elements that enhance a stream’s 

ability to support aquatic organisms are 

present in less than 10% of the reach.  

Conditions are generally unsuitable for 

colonization by epifaunal and/or fish 

communities. The reach.        

20      19      18      17      16 15     14      13      12     11 10       9      8       7       6

5.  CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel/channelization, embankments, spoil piles, constrictions, etc.

Poor

Physical Elements that enhance a stream’s 

ability to support aquatic organisms are 

present in greater than or equal to 50% of the 

reach.  Substrate is favorable for colonization 

by a diverse and abundant epifaunal 

community, and there are many suitable areas 

for epifaunal colonization and/or fish cover.

Ensure the sums of % Riparian ZOI Blocks equal 100

 Side Sub-Index = SUM(%Areas*Scores)/20
Right Side 0.75

5        4       3        2        1



DEPG Mosier Associates, L.P. December 19, 2017

Response to MCCD Review

Smithfield Township, Monroe County, Pennsylvania

Langan Project No.: 100501401
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PHOTOGRAPHIC LOG

Client Name:

DEPG Mosier Associated, L.P.

Site Location:

Smithfield Township, Monroe County, Pennsylvania

Project No.

100501401

Date
12/18/2017

Photo No.
1

Direction Photo Taken:

Northwest

Description:

Upstream view of UNT to 
Brodhead Creek near 
POA-ABC.

Date
12/18/2017

Photo No.
2

Direction Photo Taken:

East

Description:

View of a pool with 
overhanging rocks as 
suitable fish habitat near 
POA-ABC.



PHOTOGRAPHIC LOG

Client Name:

DEPG Mosier Associated, L.P.

Site Location:

Smithfield Township, Monroe County, Pennsylvania

Project No.

100501401

Date
12/18/2017

Photo No.
3

Direction Photo Taken:

Southeast

Description:

Downstream view of UNT 
to Brodhead Creek near 
POA-ABC.

Date
12/18/2017

Photo No.
4

Direction Photo Taken:

Northwest

Description: 

Upstream view of UNT to 
Brodhead Creek near POA-
ABC.
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Outfall1

Discharge to MS4 TSF, MF86.45 17.48

Totals: 4.17 11.16

Undetained 

Areas

94.80 25.83

4.17 6.15

DEP PCSM Spreadsheet

Version 1.8, December 2020

General Information

County: Monroe

Project Name:

25.83 acres

Project Type: Other

Total Project Site 

Area: 94.80 acres

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)

001 8.35

PAG-02 NOIApplication Type:

Municipality: Smithfield Township

Smithfield Gateway Phase 1A-2 (Brodhead 

Creek)

New Project

Structural 

BMP(s)

Yes

Ch. 93 

Class

1

Discharge to MS4 TSF, MF

(In Watershed)

Start DP Numbering at: 001

Receiving Waters

Drainage Area 

(DA) (acres)

Total Earth Disturbance:

Minor / Major Amendment

8.35 0.00 5.01

(In Watershed)

QualityRateInstructions General Volume

General Worksheet 2/23/2023 Page 1

Smithfield Gateway Phase 1A-2
(Brodhead Creek)



Volume Management

inches inches

5

4

81,701

D 78 0.564 1.36 2,704

D 78 0.564

Ia (in)

D

1.49 43,234D

77

Impervious Areas: Streets and Roads - Paved; Curbs and Storm Sewers 

(Excluding ROW)

98

1.36

3.09 24,5180.041

Impervious as Meadow 0.55

4.09

DImpervious Areas: Commercial

Area (acres)Land Cover

Pervious as Meadow 16.53

Q Runoff (in)

1.30

Soil Group

D

DEP PCSM Spreadsheet

Version 1.8, December 2020

2-Year / 24-Hour Storm Event (NOAA Atlas 14): 3.32 Alternative 2-Year / 24-Hour Storm Event:

Alternative Source:

No. Rows:Pre-Construction Conditions: Automatically Calculate CN, Ia, Runoff and VolumeExempt from Meadow in Good Condition

Project: Smithfield Gateway Phase 1A-2 (Brodhead Creek)

1.49 D 98

Ia (in)

0.597 19,253

Runoff Volume (cf)CN

Forested (Good Condition)

2.19

16,6660.041 3.09

Open Space (Lawns, Parks, Golf Courses, Cemeteries, Etc.) - Good Condition 

(Grass Cover > 75%)
7.97

78 0.564 1.36

24.83

Post-Construction Conditions:

CN Q Runoff (in)

TOTAL (CF):

Land Cover Soil Group

80 0.500

Runoff Volume (cf)

144,843

33,241

TOTAL (ACRES):

Area (acres)

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

Hay
6.72

No. Rows:

QualityRateInstructions General Volume

Volume Worksheet 2/23/2023 Page 1



0 -

0 -

0 -

0 -

0 -

0 -

0 -

2.0 874 283

Infiltration 

Credit (CF)

1,184

1.0 8,257 8,385 1,769

10,939

27,215

Storage 

Volume 

(CF)

7,144

14,091

001 5,079 8,899

1,434 1,480

3.5

2.0001 865

001 5,763 1.94

001

ET Credit 

(CF)
DP No.

359

8

Other (attach calculations):

1,119

10 Yes

Incrementa

l BMP DA 

(acres)

0.20

BMP Name

Rain Garden / 

Bioretention
1,543

Media 

Depth (ft)

1,0432.0

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:

263 CREDIT (CF):

56,477

201,320

D 98 0.041

D 98 0.041

TOTAL (ACRES): 25.83

NET CHANGE IN VOLUME TO MANAGE (CF):

TOTAL (CF):

Non-Structural BMP Volume Credits:

Impervious Areas: Commercial 5.81 3.09 65,131

1,578

CREDIT (CF):

001

1.60Off-Site 13,354

001 6 Infiltration Bed Off-Site

001 5 Infiltration Bed Off-Site

7 Infiltration Basin

No 3.0

No 4.0

7,257 0.63 3810,939

2.64 27,215 14,534 2.54 10

1.02

No. Structural BMPs:

Vegeta-

ted?

Yes

Yes

Yes

No

Infiltration 

Period (hrs)

7

3

4

5

Infiltration 

Rate (in/hr)

1.75

4.69

3.00

5.12

Infiltration 

/ Vegetated 

Area (SF)

1,289

1,060

1,644

4,635

Volume 

Routed to 

BMP (CF)

0.16 1,402

BMP 

No.

1

2

3

4

Discharge

to BMP No. 

5

Off-Site

Off-Site

Off-Site

M
R

C
?

Rain Garden / 

Bioretention

Rain Garden / 

Bioretention
3,974

9,363Infiltration Bed

0.50

1.06

Impervious Areas: Streets and Roads - Paved; Curbs and Storm Sewers 

(Excluding ROW)
5.33 59,7143.09

Structural BMP Volume Credits:

Volume Worksheet 2/23/2023 Page 2



0 -

0
3,276Totals:

68,282INFILTRATION & ET CREDITS (CF):

3.0 4,718 5,785

65,006

5,785 4,736 1.38

VOLUME REQUIREMENT SATISFIED

TOTAL CREDITS (CF): 69,860

NET CHANGE IN VOLUME TO MANAGE (CF): 56,477

17 No1.17Off-Site001 8 Infiltration Bed

Volume Worksheet 2/23/2023 Page 3



Rate Control

Report Summary of Peak Rates Only

- BMPs_001

25.06 Rate Control Not Satisfied

50-Year Storm: 972.81 1,010.53 37.72 Rate Control Not Satisfied

14.87 Rate Control Not Satisfied

100-Year Storm: 1,245.40

10-Year Storm: 576.84 601.90

1.14 1.75 2.09 0.00 0.49 1.61 1.961
Rain Garden / 

Bioretention

DP No.
BMP 

No. 50-yr 100-yr 2-yr 10-yr 50-yr 100-yr

Outflow from BMP (cfs)Inflow to BMP (cfs)

10-yr2-yrM
R

C
?

BMP Name

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: 316.45 331.32

DEP PCSM Spreadsheet

Version 1.8, December 2020

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):

4.84

6.96

8.14

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

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

Alternative 2-Year 24-Hour Storm Event (in):3.32NOAA 2-Year 24-Hour Storm Event (in):

Precipitation Amounts:

0.70001

Project: Smithfield Gateway Phase 1A-2 (Brodhead Creek)

QualityRateInstructions General Volume

Rate Worksheet 2/23/2023 Page 1

1,195.26 50.14



- BMPs_001

- BMPs_001

- BMPs_001

- BMPs_001

- BMPs_001

- BMPs_001

- BMPs_0014.35 7.44 9.22 0.00 0.44 5.70 7.95

24.69 29.07 0.00 0.57 7.52

0.12 6.49 13.54 17.03

6.60 9.59 11.28 0.00 0.46 5.86 8.96

2.64 4.26

12.58

8.83 13.47 16.07 0.00 2.26 7.69 9.78

0.95 1.43 1.70 0.00 0.20 1.18 1.54

2.93 4.51 5.40 0.74 5.12

10.18 16.15 19.55

2

3

4

5

6

7

8

Rain Garden / 

Bioretention

Rain Garden / 

Bioretention

Infiltration Bed

Infiltration Bed

Infiltration Bed

Infiltration Basin

Infiltration Bed

16.91

4.44

0.60001

5.47

2.28

1.79

6.02

11.27

001

001

001

001

001

001

Rate Worksheet 2/23/2023 Page 2



Water Quality

D 16,666 142.0 0.32 3.00 147.77 0.33

D 24,518 61.7 0.22 2.02 94.49 0.34

Land Cover (from Volume Worksheet)
Land Cover for Water 

Quality

Area 

(acres)

Post-Construction Pollutant Loads (without BMPs):

Soil 

Group

Runoff 

Volume 

(cf)

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

TSS TP TN TSS TP TN

553.57 1.99 19.60

D 45.0 0.13 1.05 54.10 0.16

D 48.8 0.22 2.30 8.24 0.04

D 48.8 0.22 2.30 248.96

DEP PCSM Spreadsheet

Version 1.8, December 2020

2,704

81,701

19,253 1.26

Pre-Construction Pollutant Loads:

Soil 

Group

Runoff 

Volume 

(cf)

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

TSS TP TN TSS TP TN

0.39

1.12 11.73

Land Cover (from Volume Worksheet)
Land Cover for Water 

Quality

Forested (Good Condition)
Deciduous Forest/Evergreen 

Forest/Mixed Forest

Area 

(acres)

4.09

Pervious as Meadow Grassland/Herbaceous 16.53

Impervious as Meadow

Project: Smithfield Gateway Phase 1A-2 (Brodhead Creek)

TOTALS:

3.09

3.12

Grassland/Herbaceous 0.55

Impervious Areas: Commercial Commercial 2.19

Impervious Areas: Streets and Roads - Paved; 

Curbs and Storm Sewers (Excluding ROW)
Urban Highway 1.49

TOTAL (ACRES): 24.83

QualityRateInstructions General Volume

PRINT

Quality Worksheet 2/23/2023 Page 1



Other (attach calculations)

D 61.7 0.22 2.02 251.01 0.89 8.2265,131

Open Space (Lawns, Parks, Golf Courses, 

Cemeteries, Etc.) - Good Condition (Grass Cover 

> 75%)

Open Space 7.97

Impervious Areas: Commercial Commercial 5.81

D 142.0 0.32 3.00 529.48 1.19 11.1959,714

D 48.8 0.22 2.30 101.29 0.46 4.7733,241
Meadow-Continuous Grass, Protected from 

Grazing and Generally Mowed for Hay
Grassland/Herbaceous 6.72

D 78.0 0.25 1.25 210.57 0.67 3.3743,234

Non-Structural BMP Water Quality Credits:

Pervious Undetained Area Credit

TSS TP TN

Impervious Areas: Streets and Roads - Paved; 

Curbs and Storm Sewers (Excluding ROW)
Urban Highway 5.33

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

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

Meadow-Continuous Grass, Protected from Grazing 

and Generally Mowed for Hay
5.02 D 78 0.564 1.36 24,819

TOTAL (ACRES): 25.83 3.22 27.55201,320

POLLUTANT LOAD REDUCTION REQUIREMENTS (LBS): 538.79 1.23 7.95

TOTALS: ######

Open Space (Lawns, Parks, Golf Courses, Cemeteries, 

Etc.) - Good Condition (Grass Cover > 75%)
6.31 D 80 0.500 1.49 34,239

Impervious Areas: Commercial 2.54 D 98 0.041 3.09 28,463

Impervious Areas: Streets and Roads - Paved; Curbs 

and Storm Sewers (Excluding ROW)
3.61 D 98 0.041 3.09 40,454

TSS TP TN

4

Quality Worksheet 2/23/2023 Page 2



-

-

-

-

-

-

-

-

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):

0.19

3.72 0.08 0.35

710.78 2.07 17.41

332.65 0.84 3.33

381.85 1.31 14.42

553.57 1.99 19.60

TSS TP TN

0.00 0.00

- - - -

0.00

1,630 10.00 0.24 1.04 1.02 0.02 0.11

0.19

0 24.30 0.19 1.19 0.00 0.00 0.00

--

0 10.00 0.24

0 24.30 1.19

Use default BMP Outflows and Median BMP Outflow Concentrations

DP No.
BMP 

No.
BMP Name

M
R

C
? 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

Infiltration Bed8

1.60 13,354 10,154001 7 Infiltration Basin

001

0.24 1.04 2.00 0.05 0.21

001 5 Infiltration Bed 1.02 10,939 10,939

464 24.30

3,200 10.00

6 Infiltration Bed 2.64 27,215 27,215 0.00

001

001

4 Infiltration Bed 1.06 9,363 8,899 0.70 0.01 0.03

0.00 0.00 0.00

001

1
Rain Garden / 

Bioretention
0.20

2
Rain Garden / 

Bioretention
0.16

1.17 5,785 5,785

Structural BMP Water Quality Credits:

1.19

0 24.30 0.19 1.19

1,402 1,402 1.04 0.00 0.00

001 3
Rain Garden / 

Bioretention

1,543 1,543001

0.50 3,974 2,344

0

Description: Street Sweeping & Manufactured Treatment Devices 332.65 0.84 3.33

Quality Worksheet 2/23/2023 Page 3



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.

John Cote

Spreadsheet User Name

2/23/2023

Date

WATER QUALITY REQUIREMENT SATISFIED

Quality Worksheet 2/23/2023 Page 4
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Outfall1

Discharge to MS4

HQ-CWF, 

MF1.77 1.77

Totals: 2.35 4.43

Undetained 

Areas

11.27 7.58

0.83 1.03

DEP PCSM Spreadsheet

Version 1.9, October 2021

General Information

County: Monroe

Project Name:

7.58 acres

Project Type: Other

Total Project Site 

Area: 11.27 acres

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)

001 9.50

PAG-02 NOIApplication Type:

Municipality: Smithfield Township

Smithfield Gateway Phase 1A-2 (Marshalls 

Creek)

New Project

Structural 

BMP(s)

Yes

Ch. 93 

Class

1

Discharge to MS4

HQ-CWF, 

MF

(In Watershed)

Start DP Numbering at: 001

Receiving Waters

Drainage Area 

(DA) (acres)

Total Earth Disturbance:

Minor / Major Amendment

5.81 1.52 3.40

(In Watershed)

QualityRateInstructions General Volume

General Worksheet 2/23/2023 Page 1

Smithfield Gateway Phase 1A-2
(Marshalls Creek)



Volume Management

inches inches

5

4

23,614

D 78 0.564 1.36 570

D 78 0.564

Ia (in)

D

1.49 9,942D

77

Impervious Areas: Streets and Roads - Paved; Curbs and Storm Sewers 

(Excluding ROW)

98

1.36

3.09 5,1700.041

Impervious as Meadow 0.12

1.46

DImpervious Areas: Commercial

Area (acres)Land Cover

Pervious as Meadow 4.78

Q Runoff (in)

1.30

Soil Group

D

DEP PCSM Spreadsheet

Version 1.9, October 2021

2-Year / 24-Hour Storm Event (NOAA Atlas 14): 3.32 Alternative 2-Year / 24-Hour Storm Event:

Alternative Source:

No. Rows:Pre-Construction Conditions: Automatically Calculate CN, Ia, Runoff and VolumeExempt from Meadow in Good Condition

Project: Smithfield Gateway Phase 1A-2 (Marshalls Creek)

1.77 D 98

Ia (in)

0.597 6,874

Runoff Volume (cf)CN

Forested (Good Condition)

0.46

19,8080.041 3.09

Open Space (Lawns, Parks, Golf Courses, Cemeteries, Etc.) - Good Condition 

(Grass Cover > 75%)
1.83

78 0.564 1.36

8.58

Post-Construction Conditions:

CN Q Runoff (in)

TOTAL (CF):

Land Cover Soil Group

80 0.500

Runoff Volume (cf)

56,035

6,501

TOTAL (ACRES):

Area (acres)

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

Hay
1.31

No. Rows:

QualityRateInstructions General Volume

Volume Worksheet 2/23/2023 Page 1



0 -

0 -

0 -

0 -

0
1,750Totals:

1.0 1,750

30,820

Infiltration 

Credit (CF)

4,040

INFILTRATION & ET CREDITS (CF):

29,070

Storage 

Volume 

(CF)

001 2,048 3,975

13,324 21,055

2.5

VOLUME REQUIREMENT SATISFIED

TOTAL CREDITS (CF): 30,820

NET CHANGE IN VOLUME TO MANAGE (CF): 10,081

1.0001 0

001

ET Credit 

(CF)
DP No.

0

4

Other (attach calculations):

Incrementa

l BMP DA 

(acres)

0.51

BMP Name

Infiltration Basin 4,040

Media 

Depth (ft)

1,8761.0

TRUEStart BMP Numbering at: 8

Tree Planting Credit

10,081

66,117

D 98 0.041

D 98 0.041

TOTAL (ACRES): 7.58

NET CHANGE IN VOLUME TO MANAGE (CF):

TOTAL (CF):

Non-Structural BMP Volume Credits:

Impervious Areas: Commercial 2.28 3.09 25,578

001

No. Structural BMPs:

Vegeta-

ted?

Yes

Yes

Yes

No

Infiltration 

Period (hrs)

12

12

19

Infiltration 

Rate (in/hr)

4.12

5.00

0.81

Infiltration 

/ Vegetated 

Area (SF)

2,087

5,700

11,249

3,444

Volume 

Routed to 

BMP (CF)

2.82 21,661

BMP 

No.

8

9

10

11

Discharge

Off-Site

Off-Site

Off-Site

Off-Site

M
R

C
?

Vegetated Swale

Infiltration Basin 21,055

4,509Infiltration Bed

2.13

0.42

Impervious Areas: Streets and Roads - Paved; Curbs and Storm Sewers 

(Excluding ROW)
2.15 24,0963.09

Structural BMP Volume Credits:

Volume Worksheet 2/23/2023 Page 2



Rate Control

Report Summary of Peak Rates Only

- BMPs_001

-13.58 Rate Control Satisfied

50-Year Storm: 86.15 69.87 -16.28 Rate Control Satisfied

-7.92 Rate Control Satisfied

100-Year Storm: 104.84 87.22 -17.62 Rate Control Satisfied

10-Year Storm: 53.26 39.68

2.86 4.40 5.27 0.00 1.13 3.16 4.108 Infiltration Basin

DP No.
BMP 

No. 50-yr 100-yr 2-yr 10-yr 50-yr 100-yr

Outflow from BMP (cfs)Inflow to BMP (cfs)

10-yr2-yrM
R

C
?

BMP Name

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: 30.32 22.40

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):

4.84

6.96

8.14

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

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

Alternative 2-Year 24-Hour Storm Event (in):3.32NOAA 2-Year 24-Hour Storm Event (in):

Precipitation Amounts:

1.75001

Project: Smithfield Gateway Phase 1A-2 (Marshalls Creek)

QualityRateInstructions General Volume

Rate Worksheet 2/23/2023 Page 1



- BMPs_001

- BMPs_001

- BMPs_0010.00 0.98 2.98 3.77

0.24 4.1413.47 19.78 23.33 0.00 6.88

2.74 3.97 4.66

9

10

11

Vegetated Swale

Infiltration Basin

Infiltration Bed

001

8.89

1.86

001

001

Rate Worksheet 2/23/2023 Page 2



Water Quality

D 19,808 142.0 0.32 3.00 175.63 0.40

D 5,170 61.7 0.22 2.02 19.93 0.07

Land Cover (from Volume Worksheet)
Land Cover for Water 

Quality

Area 

(acres)

Post-Construction Pollutant Loads (without BMPs):

Soil 

Group

Runoff 

Volume 

(cf)

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

TSS TP TN TSS TP TN

288.56 0.85 8.29

D 45.0 0.13 1.05 19.31 0.06

D 48.8 0.22 2.30 1.74 0.01

D 48.8 0.22 2.30 71.96

DEP PCSM Spreadsheet

Version 1.9, October 2021

570

23,614

6,874 0.45

Pre-Construction Pollutant Loads:

Soil 

Group

Runoff 

Volume 

(cf)

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

TSS TP TN TSS TP TN

0.08

0.32 3.39

Land Cover (from Volume Worksheet)
Land Cover for Water 

Quality

Forested (Good Condition)
Deciduous Forest/Evergreen 

Forest/Mixed Forest

Area 

(acres)

1.46

Pervious as Meadow Grassland/Herbaceous 4.78

Impervious as Meadow

Project: Smithfield Gateway Phase 1A-2 (Marshalls Creek)

TOTALS:

0.65

3.71

Grassland/Herbaceous 0.12

Impervious Areas: Commercial Commercial 0.46

Impervious Areas: Streets and Roads - Paved; 

Curbs and Storm Sewers (Excluding ROW)
Urban Highway 1.77

TOTAL (ACRES): 8.58

QualityRateInstructions General Volume

PRINT

Quality Worksheet 2/23/2023 Page 1



Other (attach calculations)

Use default BMP Outflows and Median BMP Outflow Concentrations

D 61.7 0.22 2.02 98.58 0.35 3.2325,578

Open Space (Lawns, Parks, Golf Courses, 

Cemeteries, Etc.) - Good Condition (Grass Cover 

> 75%)

Open Space 1.83

Impervious Areas: Commercial Commercial 2.28

D 142.0 0.32 3.00 213.65 0.48 4.5124,096

D 48.8 0.22 2.30 19.81 0.09 0.936,501
Meadow-Continuous Grass, Protected from 

Grazing and Generally Mowed for Hay
Grassland/Herbaceous 1.31

D 78.0 0.25 1.25 48.43 0.16 0.789,942

Non-Structural BMP Water Quality Credits:

Pervious Undetained Area Credit

Structural BMP Water Quality Credits:

Impervious Areas: Streets and Roads - Paved; 

Curbs and Storm Sewers (Excluding ROW)
Urban Highway 2.15

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

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

Open Space (Lawns, Parks, Golf Courses, Cemeteries, 

Etc.) - Good Condition (Grass Cover > 75%)
0 D 80 0.500 1.49 0

TOTAL (ACRES): 7.58 1.08 9.4566,117

POLLUTANT LOAD REDUCTION REQUIREMENTS (LBS): 91.90 0.22 1.16

TOTALS: 380.46

Meadow-Continuous Grass, Protected from Grazing 

and Generally Mowed for Hay
0.74 D 78 0.564 1.36 3,659

Impervious Areas: Streets and Roads - Paved; Curbs 

and Storm Sewers (Excluding ROW)
1.03 D 98 0.041 3.09 11,542

TSS TP TN

3

Quality Worksheet 2/23/2023 Page 2
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-

-

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.

John Cote

Spreadsheet User Name

2/22/2023

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

17.77 0.23 0.86

113.49 0.28 2.69

131.26 0.51 3.55

288.56 0.85 8.29

TSS TP TN

0.96 0.00 0.00 0.00

0.78

0 10.00 0.24 0.96 0.00 0.00 0.00

0.10

0.2410.00

19,911 13.70 0.18

DP No.
BMP 

No.
BMP Name

M
R

C
? 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

534 22.00

001

11 Infiltration Bed 0.42 4,509 3,975 0.73 0.00 0.08001

8 Infiltration Basin 0.51

9 Vegetated Swale 2.82

2.38

21,661 1,750 0.63 17.03 0.22

001 10 Infiltration Basin

4,040 4,040001

2.13 21,055 21,055

0

Quality Worksheet 2/23/2023 Page 3
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Outfall1

Total Earth Disturbance:

Minor / Major Amendment

1.60 0.40 0.86

(In Watershed)(In Watershed)

Start DP Numbering at: 001

Receiving Waters

Drainage Area 

(DA) (acres)

PAG-02 NOIApplication Type:

Municipality: Smithfield Township

Smithfield Gateway Phase 1A-1 (POA-

ABC)

New Project

Structural 

BMP(s)

Yes

Ch. 93 

Class

1

Discharge to MS4 TSF, MF

Existing 

Impervious in 

DA (acres)

Proposed 

Impervious in 

DA (acres)

001 1.60

County: Monroe

Project Name:

20.03 acres

Project Type: Other

Total Project Site 

Area: 20.03 acres

Discharge 

Point (DP) No.

Earth 

Disturbance in 

DA (acres)

No. of Post-Construction Discharge Points:

DEP PCSM Spreadsheet

Version 1.8, December 2020

General Information

Discharge to MS4 TSF, MF3.24 3.24

Totals: 0.85 1.48

Undetained 

Areas

4.84 4.84

0.45 0.62

QualityRateInstructions General Volume

General Worksheet 5/10/2021 Page 2

Smithfield Gateway Phase 1A-1
(POA-ABC)



Volume Management

inches inches

5

4

Impervious Areas: Streets and Roads - Paved; Curbs and Storm Sewers 

(Excluding ROW)
1.06 11,870

TOTAL (ACRES):

Area (acres)

3.09

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

Hay
0.59

No. Rows:

Runoff Volume (cf)

116,834

4,762

2,910

Impervious Areas: Commercial 0.42

Open Space (Lawns, Parks, Golf Courses, Cemeteries, Etc.) - Good Condition 

(Grass Cover > 75%)
2.76

3.09

78 0.564 1.36

20.03

Post-Construction Conditions:

CN Q Runoff (in)

TOTAL (CF):

Land Cover Soil Group

80 0.500

D 98 0.041

1.49 D 98

Ia (in)

0.597 19,253

Runoff Volume (cf)CN

Forested (Good Condition)

1.51

16,6660.041 3.09

DEP PCSM Spreadsheet

Version 1.8, December 2020

2-Year / 24-Hour Storm Event (NOAA Atlas 14): 3.32 Alternative 2-Year / 24-Hour Storm Event:

Alternative Source:

No. Rows:Pre-Construction Conditions: Automatically Calculate CN, Ia, Runoff and VolumeExempt from Meadow in Good Condition

Project: Smithfield Gateway Phase 1A-1 (POA-ABC)

Impervious as Meadow 0.38

4.09

DImpervious Areas: Commercial

Area (acres)Land Cover

Pervious as Meadow 12.58

Q Runoff (in)

1.30

Soil Group

D 77

Impervious Areas: Streets and Roads - Paved; Curbs and Storm Sewers 

(Excluding ROW)

98

1.36

3.09 16,8790.041

Ia (in)

D

1.49 14,992D

D 98 0.041

62,174

D 78 0.564 1.36 1,862

D 78 0.564

QualityRateInstructions General Volume

Volume Worksheet 5/10/2021 Page 3



0 - 0

0 0

Structural BMP Volume Credits:

BMP 

No.

7

Discharge

Off-Site

M
R

C
?

No. Structural BMPs:

Vegeta-

ted?

Yes

Infiltration 

Period (hrs)

10

Infiltration 

Rate (in/hr)

1.94

Infiltration 

/ Vegetated 

Area (SF)

5,763

Volume 

Routed to 

BMP (CF)

378

CREDIT (CF):

TOTAL (ACRES): 4.84

NET CHANGE IN VOLUME TO MANAGE (CF):

TOTAL (CF):

Non-Structural BMP Volume Credits:

-82,301

34,534

Incrementa

l BMP DA 

(acres)

1.60

BMP Name

Infiltration Basin 13,354

Media 

Depth (ft)

8,2571.0

TRUEStart BMP Numbering at: 7

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:

63 CREDIT (CF):

001

ET Credit 

(CF)
DP No.

1,769

1

Other (attach calculations):

VOLUME REQUIREMENT SATISFIED

TOTAL CREDITS (CF): 10,532

NET CHANGE IN VOLUME TO MANAGE (CF): -82,301

Cu

mu

lati

Storage 

Volume 

(CF)

10,154

Infiltration 

Credit (CF)

8,385

INFILTRATION & ET CREDITS (CF):

8,385 1,769Totals:

Volume Worksheet 5/10/2021 Page 4



Rate Control

Report Summary of Peak Rates Only

Project: Smithfield Gateway Phase 1A-1 (POA-ABC)

Precipitation Amounts:

DEP PCSM Spreadsheet

Version 1.8, December 2020

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):

4.84

6.96

8.14

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

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

Alternative 2-Year 24-Hour Storm Event (in):3.32NOAA 2-Year 24-Hour Storm Event (in):

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: 265.33 228.45 -36.88 Rate Control Satisfied

100-Year Storm: 840.19

10-Year Storm: 480.27 407.17 -73.10 Rate Control Satisfied

50-Year Storm: 829.49 688.67 -140.82 Rate Control Satisfied

QualityRateInstructions General Volume

Rate Worksheet 5/10/2021 Page 5

1,017.61 -177.42 Rate Control Satisfied



Water Quality

TOTAL (ACRES): 20.03

Grassland/Herbaceous 0.38

Impervious Areas: Commercial Commercial 1.51

Impervious Areas: Streets and Roads - Paved; 

Curbs and Storm Sewers (Excluding ROW)
Urban Highway 1.49

Project: Smithfield Gateway Phase 1A-1 (POA-ABC)

TOTALS:

2.13

3.12

DEP PCSM Spreadsheet

Version 1.8, December 2020

1,862

62,174

19,253 1.26

Pre-Construction Pollutant Loads:

Soil 

Group

Runoff 

Volume 

(cf)

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

TSS TP TN TSS TP TN

0.27

0.85 8.93

Land Cover (from Volume Worksheet)
Land Cover for Water 

Quality

Forested (Good Condition)

Deciduous 

Forest/Evergreen 

Forest/Mixed Forest

Area 

(acres)

4.09

Pervious as Meadow Grassland/Herbaceous 12.58

Impervious as Meadow

D 45.0 0.13 1.05 54.10 0.16

D 48.8 0.22 2.30 5.67 0.03

D 48.8 0.22 2.30 189.46

Post-Construction Pollutant Loads (without BMPs):

Soil 

Group

Runoff 

Volume 

(cf)

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

TSS TP TN TSS TP TN

462.06 1.60 15.71

D 48.8 0.22 2.30 8.87 0.04 0.422,910
Meadow-Continuous Grass, Protected from 

Grazing and Generally Mowed for Hay
Grassland/Herbaceous

Land Cover (from Volume Worksheet)
Land Cover for Water 

Quality

Area 

(acres)

0.59

D 16,666 142.0 0.32 3.00 147.77 0.33

D 16,879 61.7 0.22 2.02 65.05 0.23

QualityRateInstructions General Volume

PRINT
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Other (attach calculations)

TSS TP TN

4

Impervious Areas: Streets and Roads - Paved; Curbs 

and Storm Sewers (Excluding ROW)
0.49 D 98 0.041 3.09 5,491

POLLUTANT LOAD REDUCTION REQUIREMENTS (LBS): 0.00 0.00 0.00

TOTALS: 205.49

Open Space (Lawns, Parks, Golf Courses, Cemeteries, 

Etc.) - Good Condition (Grass Cover > 75%)
2.62 D 80 0.500 1.49 14,217

Impervious Areas: Commercial 0.13 D 98 0.041 3.09 1,457

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

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

Meadow-Continuous Grass, Protected from Grazing 

and Generally Mowed for Hay
0 D 78 0.564 1.36 0

TOTAL (ACRES): 4.84 0.58 4.4134,534

Impervious Areas: Streets and Roads - Paved; 

Curbs and Storm Sewers (Excluding ROW)
Urban Highway 1.06

Pervious Undetained Area Credit

TSS TP TN

Structural BMP Water Quality Credits:

Description:

Non-Structural BMP Water Quality Credits:

D 78.0 0.25 1.25 73.02 0.23 1.1714,992

D 61.7 0.22 2.02 18.35 0.07 0.604,762

Open Space (Lawns, Parks, Golf Courses, 

Cemeteries, Etc.) - Good Condition (Grass 

Cover > 75%)

Open Space 2.76

Impervious Areas: Commercial Commercial 0.42

D 142.0 0.32 3.00 105.25 0.24 2.2211,870

Use default BMP Outflows and Median BMP Outflow Concentrations

Quality Worksheet 5/10/2021 Page 7



- 13,354 10,154001 3,2007 Infiltration Basin 1.60

DP No.
BMP 

No.
BMP Name

M
R

C
? 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

1.04 2.00 0.05 0.210.2410.00

TSS TP TN

WATER QUALITY REQUIREMENT SATISFIED

2.00 0.05 0.21

123.54 0.35 2.32

125.54 0.40 2.53

462.06 1.60 15.71

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.

John Cote

Spreadsheet User Name

5/11/2021

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):

Quality Worksheet 5/10/2021 Page 8



 

 

 

 

 

 

 

 

 

 
INFILTRATION BMP VOLUME CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VOLUME REDUCTION CALCULATION FOR RAINGARDEN AREAS AND INFILTRATION BASINS 
TOTAL STORAGE VOLUME FOR RAIN GARDENS =  SUM TOTAL OF 1) AND THE SMALLER OF 2a) or 2b)

TOTAL STORAGE VOLUME FOR INFILTRATION BASINS = SUM TOTAL OF 1) AND 2a)

1) SURFACE STORAGE VOLUME (CF) = BED AREA (FT2) X AVERAGE DESIGN WATER DEPTH

2a) INFILTRATION VOLUME = BED BOTTOM AREA X INFILTRATION DESIGN RATE X INFILTRATION PERIOD X (1/12) (ASSUME INFILTRATION PERIOD = DEWATERING TIME)

2b) VOLUME = BED BOTTOM AREA (FT^2) X SOIL MIX BED DEPTH X VOID SPACE (ASSUME 2' SOIL MIX BED DEPTH AND 20% VOID SPACE)

2-YEAR RAINFALL P = 3.32 inches

*TOTAL VOLUME REDUCTION FOR EACH RAIN GARDEN / INFILTRATION BASIN IS THE MINIMUM IN A COMPARISON BETWEEN THE CALCULATED TOTAL STORAGE VOLUME AND TOTAL RUNOFF VOLUME

RAIN GARDEN/ 

INFILTRATION BASIN
BED AREA (SF)

INFILTRATION 

RATE (IN/HR)*

AVERAGE DESIGN 

WATER DEPTH (FT)

INFILTRATION 

VOLUME (CF)

SURFACE/SUBSURFACE 

STORAGE VOLUME (CF)

VOLUME 

(CF)

TOTAL STORAGE 

VOLUME (CF)

TOTAL STORAGE 

VOLUME (AC-FT)

DEWATERING TIME 

(HRS)

INF4-1 11,249 5.00 1.20 13,499 13,324 4,500 26,823 0.616 2.9

INF4-2 2,087 4.12 1.10 2,296 1,876 835 4,172 0.096 3.2

UGD-INF4-1 3,444 0.81 1.30 4,477 2,048 1,378 6,525 0.150 19.3

UGD-INF5-1 4,635 5.12 2.00 9,270 5,079 1,854 14,349 0.329 4.7

UGD-INF5-2 4,736 1.38 2.00 9,472 4,718 1,894 14,190 0.326 17.4

UGD-INF5-3 7,257 0.63 2.00 14,514 7,144 2,903 21,658 0.497 38.1

UGD-INF5-4 14,534 2.54 2.00 29,068 14,091 5,814 43,159 0.991 9.4

RG5-1 1,289 1.75 1.00 1,289 1,043 516 1,559 0.036 6.9

RG5-2 1,060 4.69 1.00 1,060 874 424 1,298 0.030 2.6

RG5-3 1,644 3.00 1.00 1,644 1,434 658 2,092 0.048 4.0

TEMP-INF1-1 5,763 1.94 1.60 9,221 8,257 1,153 9,410 0.216 9.9

SWALE4-1 - - - - - - - - -

Notes:

INF4-1 Cover Type Soil Type Area (ac) Area (sf) CN S Q Runoff (in) Runoff Volume (CF) Runoff Volume (ac-ft)

Meadow D 0.00 0 78 2.82 1.36 0 0.00

Open Space/Grass D 0.49 21,200 80 2.50 1.49 2,641 0.06

Impervious - 1.64 71,579 98 0.20 3.09 18,414 0.42

TOTAL: 2.13 92,779 21,055 0.4834

OVERALL LOADING RATIO (X:1) 8.25 IMPERVIOUS LOADING RATIO (X:1) 6.36

INF4-2 Cover Type Soil Type Area (ac) Area (sf) CN S Q Runoff (in) Runoff Volume (CF) Runoff Volume (ac-ft)

Meadow D 0.07 2,975 78 2.82 1.36 338 0.01

Open Space/Grass D 0.21 9,318 80 2.50 1.49 1,161 0.03

Impervious - 0.23 9,881 98 0.20 3.09 2,542 0.06

TOTAL: 0.51 22,174 4,040 0.0928

OVERALL LOADING RATIO (X:1) 10.62 IMPERVIOUS LOADING RATIO (X:1) 4.73

UGD-INF4-1 Cover Type Soil Type Area (ac) Area (sf) CN S Q Runoff (in) Runoff Volume (CF) Runoff Volume (ac-ft)

Meadow D 0.00 0 78 2.82 1.36 0 0.00

Open Space/Grass D 0.03 1,349 80 2.50 1.49 168 0.00

Impervious - 0.39 16,874 98 0.20 3.09 4,341 0.10

TOTAL: 0.42 18,223 4,509 0.1035

OVERALL LOADING RATIO (X:1) 5.29 IMPERVIOUS LOADING RATIO (X:1) 4.90

1. The bed area of the above ground infiltration basins and rain gardens is the corresponding basin surface area at the elevation of the average design water depth.

2. The surface/subsurface storage volume values are taken from Hydraflow Hydrographs storage calculations at the average design water depth for each infiltration basin.



VOLUME REDUCTION CALCULATION FOR RAINGARDEN AREAS AND INFILTRATION BASINS 
TOTAL STORAGE VOLUME FOR RAIN GARDENS =  SUM TOTAL OF 1) AND THE SMALLER OF 2a) or 2b)

TOTAL STORAGE VOLUME FOR INFILTRATION BASINS = SUM TOTAL OF 1) AND 2a)

1) SURFACE STORAGE VOLUME (CF) = BED AREA (FT2) X AVERAGE DESIGN WATER DEPTH

2a) INFILTRATION VOLUME = BED BOTTOM AREA X INFILTRATION DESIGN RATE X INFILTRATION PERIOD X (1/12) (ASSUME INFILTRATION PERIOD = DEWATERING TIME)

2b) VOLUME = BED BOTTOM AREA (FT^2) X SOIL MIX BED DEPTH X VOID SPACE (ASSUME 2' SOIL MIX BED DEPTH AND 20% VOID SPACE)

2-YEAR RAINFALL P = 3.32 inches

*TOTAL VOLUME REDUCTION FOR EACH RAIN GARDEN / INFILTRATION BASIN IS THE MINIMUM IN A COMPARISON BETWEEN THE CALCULATED TOTAL STORAGE VOLUME AND TOTAL RUNOFF VOLUME

RAIN GARDEN/ 

INFILTRATION BASIN
BED AREA (SF)

INFILTRATION 

RATE (IN/HR)*

AVERAGE DESIGN 

WATER DEPTH (FT)

INFILTRATION 

VOLUME (CF)

SURFACE/SUBSURFACE 

STORAGE VOLUME (CF)

VOLUME 

(CF)

TOTAL STORAGE 

VOLUME (CF)

TOTAL STORAGE 

VOLUME (AC-FT)

DEWATERING TIME 

(HRS)

INF4-1 11,249 5.00 1.20 13,499 13,324 4,500 26,823 0.616 2.9

INF4-2 2,087 4.12 1.10 2,296 1,876 835 4,172 0.096 3.2

UGD-INF4-1 3,444 0.81 1.30 4,477 2,048 1,378 6,525 0.150 19.3

UGD-INF5-1 4,635 5.12 2.00 9,270 5,079 1,854 14,349 0.329 4.7

UGD-INF5-2 4,736 1.38 2.00 9,472 4,718 1,894 14,190 0.326 17.4

UGD-INF5-3 7,257 0.63 2.00 14,514 7,144 2,903 21,658 0.497 38.1

UGD-INF5-4 14,534 2.54 2.00 29,068 14,091 5,814 43,159 0.991 9.4

RG5-1 1,289 1.75 1.00 1,289 1,043 516 1,559 0.036 6.9

RG5-2 1,060 4.69 1.00 1,060 874 424 1,298 0.030 2.6

RG5-3 1,644 3.00 1.00 1,644 1,434 658 2,092 0.048 4.0

TEMP-INF1-1 5,763 1.94 1.60 9,221 8,257 1,153 9,410 0.216 9.9

SWALE4-1 - - - - - - - - -

Notes:

UGD-INF5-1 Cover Type Soil Type Area (ac) Area (sf) CN S Q Runoff (in) Runoff Volume (CF) Runoff Volume (ac-ft)

Meadow D 0.00 0 78 2.82 1.36 0 0.00

Open Space/Grass D 0.43 18,799 80 2.50 1.49 2,342 0.05

Impervious - 0.63 27,292 98 0.20 3.09 7,021 0.16

TOTAL: 1.06 46,091 9,363 0.2149

OVERALL LOADING RATIO (X:1) 9.94 IMPERVIOUS LOADING RATIO (X:1) 5.89

UGD-INF5-2 Cover Type Soil Type Area (ac) Area (sf) CN S Q Runoff (in) Runoff Volume (CF) Runoff Volume (ac-ft)

Meadow D 1.17 50,968 78 2.82 1.36 5,785 0.13

Open Space/Grass D 0.00 0 80 2.50 1.49 0 0.00

Impervious - 0.00 0 98 0.20 3.09 0 0.00

TOTAL: 1.17 50,968 5,785 0.1328

OVERALL LOADING RATIO (X:1) 10.76 IMPERVIOUS LOADING RATIO (X:1) 0.00

UGD-INF5-3 Cover Type Soil Type Area (ac) Area (sf) CN S Q Runoff (in) Runoff Volume (CF) Runoff Volume (ac-ft)

Open Space/Grass D 0.09 3,746 80 2.50 1.49 467 0.01

Impervious - 0.93 40,710 98 0.20 3.09 10,473 0.24

TOTAL: 1.02 44,456 10,939 0.2511

OVERALL LOADING RATIO (X:1) 6.13 IMPERVIOUS LOADING RATIO (X:1) 5.61

1. The bed area of the above ground infiltration basins and rain gardens is the corresponding basin surface area at the elevation of the average design water depth.

2. The surface/subsurface storage volume values are taken from Hydraflow Hydrographs storage calculations at the average design water depth for each infiltration basin.



VOLUME REDUCTION CALCULATION FOR RAINGARDEN AREAS AND INFILTRATION BASINS 
TOTAL STORAGE VOLUME FOR RAIN GARDENS =  SUM TOTAL OF 1) AND THE SMALLER OF 2a) or 2b)

TOTAL STORAGE VOLUME FOR INFILTRATION BASINS = SUM TOTAL OF 1) AND 2a)

1) SURFACE STORAGE VOLUME (CF) = BED AREA (FT2) X AVERAGE DESIGN WATER DEPTH

2a) INFILTRATION VOLUME = BED BOTTOM AREA X INFILTRATION DESIGN RATE X INFILTRATION PERIOD X (1/12) (ASSUME INFILTRATION PERIOD = DEWATERING TIME)

2b) VOLUME = BED BOTTOM AREA (FT^2) X SOIL MIX BED DEPTH X VOID SPACE (ASSUME 2' SOIL MIX BED DEPTH AND 20% VOID SPACE)

2-YEAR RAINFALL P = 3.32 inches

*TOTAL VOLUME REDUCTION FOR EACH RAIN GARDEN / INFILTRATION BASIN IS THE MINIMUM IN A COMPARISON BETWEEN THE CALCULATED TOTAL STORAGE VOLUME AND TOTAL RUNOFF VOLUME

RAIN GARDEN/ 

INFILTRATION BASIN
BED AREA (SF)

INFILTRATION 

RATE (IN/HR)*

AVERAGE DESIGN 

WATER DEPTH (FT)

INFILTRATION 

VOLUME (CF)

SURFACE/SUBSURFACE 

STORAGE VOLUME (CF)

VOLUME 

(CF)

TOTAL STORAGE 

VOLUME (CF)

TOTAL STORAGE 

VOLUME (AC-FT)

DEWATERING TIME 

(HRS)

INF4-1 11,249 5.00 1.20 13,499 13,324 4,500 26,823 0.616 2.9

INF4-2 2,087 4.12 1.10 2,296 1,876 835 4,172 0.096 3.2

UGD-INF4-1 3,444 0.81 1.30 4,477 2,048 1,378 6,525 0.150 19.3

UGD-INF5-1 4,635 5.12 2.00 9,270 5,079 1,854 14,349 0.329 4.7

UGD-INF5-2 4,736 1.38 2.00 9,472 4,718 1,894 14,190 0.326 17.4

UGD-INF5-3 7,257 0.63 2.00 14,514 7,144 2,903 21,658 0.497 38.1

UGD-INF5-4 14,534 2.54 2.00 29,068 14,091 5,814 43,159 0.991 9.4

RG5-1 1,289 1.75 1.00 1,289 1,043 516 1,559 0.036 6.9

RG5-2 1,060 4.69 1.00 1,060 874 424 1,298 0.030 2.6

RG5-3 1,644 3.00 1.00 1,644 1,434 658 2,092 0.048 4.0

TEMP-INF1-1 5,763 1.94 1.60 9,221 8,257 1,153 9,410 0.216 9.9

SWALE4-1 - - - - - - - - -

Notes:

UGD-INF5-4 Cover Type Soil Type Area (ac) Area (sf) CN S Q Runoff (in) Runoff Volume (CF) Runoff Volume (ac-ft)

Open Space/Grass D 0.40 17,374 80 2.50 1.49 2,164 0.05

Impervious - 2.24 97,377 98 0.20 3.09 25,051 0.58

TOTAL: 2.63 114,751 27,215 0.6248

OVERALL LOADING RATIO (X:1) 7.90 IMPERVIOUS LOADING RATIO (X:1) 6.70

RG5-1 Cover Type Soil Type Area (ac) Area (sf) CN S Q Runoff (in) Runoff Volume (CF) Runoff Volume (ac-ft)

Open Space/Grass D 0.11 4,866 80 2.50 1.49 606 0.01

Impervious - 0.08 3,643 98 0.20 3.09 937 0.02

TOTAL: 0.20 8,509 1,543 0.0354

OVERALL LOADING RATIO (X:1) 6.60 IMPERVIOUS LOADING RATIO (X:1) 2.83

RG5-2 Cover Type Soil Type Area (ac) Area (sf) CN S Q Runoff (in) Runoff Volume (CF) Runoff Volume (ac-ft)

Open Space/Grass D 0.07 3,033 80 2.50 1.49 378 0.01

Impervious - 0.09 3,980 98 0.20 3.09 1,024 0.02

TOTAL: 0.16 7,013 1,402 0.0322

OVERALL LOADING RATIO (X:1) 6.62 IMPERVIOUS LOADING RATIO (X:1) 3.75

1. The bed area of the above ground infiltration basins and rain gardens is the corresponding basin surface area at the elevation of the average design water depth.

2. The surface/subsurface storage volume values are taken from Hydraflow Hydrographs storage calculations at the average design water depth for each infiltration basin.



VOLUME REDUCTION CALCULATION FOR RAINGARDEN AREAS AND INFILTRATION BASINS 
TOTAL STORAGE VOLUME FOR RAIN GARDENS =  SUM TOTAL OF 1) AND THE SMALLER OF 2a) or 2b)

TOTAL STORAGE VOLUME FOR INFILTRATION BASINS = SUM TOTAL OF 1) AND 2a)

1) SURFACE STORAGE VOLUME (CF) = BED AREA (FT2) X AVERAGE DESIGN WATER DEPTH

2a) INFILTRATION VOLUME = BED BOTTOM AREA X INFILTRATION DESIGN RATE X INFILTRATION PERIOD X (1/12) (ASSUME INFILTRATION PERIOD = DEWATERING TIME)

2b) VOLUME = BED BOTTOM AREA (FT^2) X SOIL MIX BED DEPTH X VOID SPACE (ASSUME 2' SOIL MIX BED DEPTH AND 20% VOID SPACE)

2-YEAR RAINFALL P = 3.32 inches

*TOTAL VOLUME REDUCTION FOR EACH RAIN GARDEN / INFILTRATION BASIN IS THE MINIMUM IN A COMPARISON BETWEEN THE CALCULATED TOTAL STORAGE VOLUME AND TOTAL RUNOFF VOLUME

RAIN GARDEN/ 

INFILTRATION BASIN
BED AREA (SF)

INFILTRATION 

RATE (IN/HR)*

AVERAGE DESIGN 

WATER DEPTH (FT)

INFILTRATION 

VOLUME (CF)

SURFACE/SUBSURFACE 

STORAGE VOLUME (CF)

VOLUME 

(CF)

TOTAL STORAGE 

VOLUME (CF)

TOTAL STORAGE 

VOLUME (AC-FT)

DEWATERING TIME 

(HRS)

INF4-1 11,249 5.00 1.20 13,499 13,324 4,500 26,823 0.616 2.9

INF4-2 2,087 4.12 1.10 2,296 1,876 835 4,172 0.096 3.2

UGD-INF4-1 3,444 0.81 1.30 4,477 2,048 1,378 6,525 0.150 19.3

UGD-INF5-1 4,635 5.12 2.00 9,270 5,079 1,854 14,349 0.329 4.7

UGD-INF5-2 4,736 1.38 2.00 9,472 4,718 1,894 14,190 0.326 17.4

UGD-INF5-3 7,257 0.63 2.00 14,514 7,144 2,903 21,658 0.497 38.1

UGD-INF5-4 14,534 2.54 2.00 29,068 14,091 5,814 43,159 0.991 9.4

RG5-1 1,289 1.75 1.00 1,289 1,043 516 1,559 0.036 6.9

RG5-2 1,060 4.69 1.00 1,060 874 424 1,298 0.030 2.6

RG5-3 1,644 3.00 1.00 1,644 1,434 658 2,092 0.048 4.0

TEMP-INF1-1 5,763 1.94 1.60 9,221 8,257 1,153 9,410 0.216 9.9

SWALE4-1 - - - - - - - - -

Notes:

RG5-3 Cover Type Soil Type Area (ac) Area (sf) CN S Q Runoff (in) Runoff Volume (CF) Runoff Volume (ac-ft)

Meadow D 0.00 0 78 2.82 1.36 0 0.00

Open Space/Grass D 0.28 12,076 80 2.50 1.49 1,504 0.03

Impervious - 0.22 9,601 98 0.20 3.09 2,470 0.06

TOTAL: 0.50 21,677 3,974 0.0912

OVERALL LOADING RATIO (X:1) 13.19 IMPERVIOUS LOADING RATIO (X:1) 5.84

TEMP-INF1-1 Cover Type Soil Type Area (ac) Area (sf) CN S Q Runoff (in) Runoff Volume (CF) Runoff Volume (ac-ft)

Meadow D 0.59 25,640 78 2.82 1.36 2,910 0.07

Open Space/Grass D 0.15 6,423 80 2.50 1.49 800 0.02

Impervious - 0.86 37,486 98 0.20 3.09 9,643 0.22

TOTAL: 1.60 69,549 13,354 0.3066

OVERALL LOADING RATIO (X:1) 12.07 IMPERVIOUS LOADING RATIO (X:1) 6.50

SWALE4-1 Cover Type Soil Type Area (ac) Area (sf) CN S Q Runoff (in) Runoff Volume (CF) Runoff Volume (ac-ft)

Meadow D 0.58 25,122 78 2.82 1.36 2,851 0.07

Open Space/Grass D 1.10 47,950 80 2.50 1.49 5,973 0.14

Impervious - 1.15 49,898 98 0.20 3.09 12,836 0.29

TOTAL: 2.82 122,970 21,661 0.4973

OVERALL LOADING RATIO (X:1) - IMPERVIOUS LOADING RATIO (X:1) -

1. The bed area of the above ground infiltration basins and rain gardens is the corresponding basin surface area at the elevation of the average design water depth.

2. The surface/subsurface storage volume values are taken from Hydraflow Hydrographs storage calculations at the average design water depth for each infiltration basin.
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SUPPORTING POLLUTANT REMOVAL CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



* FILL THIS WORKSHEET OUT FOR EACH BMP TYPE WITH DIFFERENT POLLUTANT REMOVAL

EFFICIENCIES. SUM POLLUTANT REDUCTION ACHIEVED FOR ALL BMP TYPES ON FINAL SHEET.

BMP TYPE:

3.76

DISTURBED AREAS CONTROLLED BY THIS BMP TYPE:

TSS      

EMC    

(mg/l)

TP        

EMC     

(mg/l)

Nitrate- 

Nitrate EMC 

(mg/l as N)

COVER 

(Acres)

RUNOFF 

VOLUME 

(CF)

TSS*** 

(LBS)

TP*** 

(LBS)

NO3 

(LBS)

48.8 0.22 2.30 0.00 0 0.00 0.00 0.00

Open Space, Good Condition 78 0.25 1.25 2.85 15,438 74.64 0.24 1.20

61.7 0.22 2.02 0.48 5,363 20.51 0.07 0.68

142 0.32 3.00 0.43 4,847 42.66 0.10 0.91

137.80 0.41 2.79

56.0% 46.0% 0.0%

77.17 0.19 0.00

TSS TP NO3

56.0% 46.0% 0.0%

TOTAL LOAD TO THIS BMP TYPE

POLLUTANT REMOVAL EFFICIENCIES FROM TABLE A-4 (%)

POLLUTANT REDUCTION ACHIEVED BY THIS BMP TYPE (LBS)

Calculation for Removal Efficiencies in Series

Formula

R=UpStream +DownStream -[(UpStream xDownStream) /100]

LAND COVER CLASSIFICATION

Meadow

Impervious Areas: Commercial

Impervious Areas: Street and Roads - Paved; Curbs and Storm Sewers

WORKSHEET 13. POLLUTANT REDUCTION THROUGH BMP APPLICATIONS*

BRODHEAD CREEK

AREA 1  - SNOUT (Hydrodynamic Treatment Device)

DISTURBED AREA CONTROLLED BY THIS BMP TYPE (Ac)

POLLUTANT POLLUTANT LOAD**



* FILL THIS WORKSHEET OUT FOR EACH BMP TYPE WITH DIFFERENT POLLUTANT REMOVAL

EFFICIENCIES. SUM POLLUTANT REDUCTION ACHIEVED FOR ALL BMP TYPES ON FINAL SHEET.

BMP TYPE:

0.75

DISTURBED AREAS CONTROLLED BY THIS BMP TYPE:

TSS      

EMC    

(mg/l)

TP        

EMC     

(mg/l)

Nitrate- 

Nitrate EMC 

(mg/l as N)

COVER 

(Acres)

RUNOFF 

VOLUME 

(CF)

TSS*** 

(LBS)

TP*** 

(LBS)

NO3 

(LBS)

48.8 0.22 2.30 0.00 0 0.00 0.00 0.00

Open Space, Good Condition 78 0.25 1.25 0.00 0 0.00 0.00 0.00

61.7 0.22 2.02 0.74 8,240 31.51 0.11 1.04

142 0.32 3.00 0.01 167 1.47 0.00 0.03

32.98 0.12 1.07

85.0% 85.0% 50.0%

28.03 0.10 0.54

TSS TP NO3

85.0% 85.0% 50.0%

Impervious Areas: Commercial

Impervious Areas: Street and Roads - Paved; Curbs and Storm Sewers

TOTAL LOAD TO THIS BMP TYPE

POLLUTANT REMOVAL EFFICIENCIES FROM TABLE A-4 (%)

POLLUTANT REDUCTION ACHIEVED BY THIS BMP TYPE (LBS)

Calculation for Removal Efficiencies in Series

Formula

R=UpStream +DownStream -[(UpStream xDownStream) /100]

WORKSHEET 13. POLLUTANT REDUCTION THROUGH BMP APPLICATIONS*

BRODHEAD CREEK

AREA 2  - Street Sweeping

DISTURBED AREA CONTROLLED BY THIS BMP TYPE (Ac)

POLLUTANT POLLUTANT LOAD**

LAND COVER CLASSIFICATION

Meadow



* FILL THIS WORKSHEET OUT FOR EACH BMP TYPE WITH DIFFERENT POLLUTANT REMOVAL

EFFICIENCIES. SUM POLLUTANT REDUCTION ACHIEVED FOR ALL BMP TYPES ON FINAL SHEET.

BMP TYPE:

2.93

DISTURBED AREAS CONTROLLED BY THIS BMP TYPE:

TSS      

EMC    

(mg/l)

TP        

EMC     

(mg/l)

Nitrate- 

Nitrate EMC 

(mg/l as N)

COVER 

(Acres)

RUNOFF 

VOLUME 

(CF)

TSS*** 

(LBS)

TP*** 

(LBS)

NO3 

(LBS)

48.8 0.22 2.30 0.00 0 0.00 0.00 0.00

Open Space, Good Condition 78 0.25 1.25 0.00 0 0.00 0.00 0.00

61.7 0.22 2.02 0.82 9,192 35.15 0.13 1.16

142 0.32 3.00 2.11 23,673 208.36 0.47 4.43

243.52 0.60 5.59

93.4% 91.9% 50.0%

227.45 0.55 2.80

332.65 0.84 3.33

TSS TP NO3

93.4% 91.9% 50.0%

TOTAL LOAD TO THIS BMP TYPE

POLLUTANT REMOVAL EFFICIENCIES FROM TABLE A-4 (%)

POLLUTANT REDUCTION ACHIEVED BY THIS BMP TYPE (LBS)

Calculation for Removal Efficiencies in Series

Formula

R=UpStream +DownStream -[(UpStream xDownStream) /100]

TOTAL POLLUTANT REDUCTION ACHIEVED (LBS)

LAND COVER CLASSIFICATION

Meadow

Impervious Areas: Commercial

Impervious Areas: Street and Roads - Paved; Curbs and Storm Sewers

WORKSHEET 13. POLLUTANT REDUCTION THROUGH BMP APPLICATIONS*

BRODHEAD CREEK

AREA 3  - Street Sweeping + SNOUT

DISTURBED AREA CONTROLLED BY THIS BMP TYPE (Ac)

POLLUTANT POLLUTANT LOAD**



 

 

 

 

 

 

 

 

 

 

 

 

 

 
POLLUTANT REMOVAL EFFICIENCY CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 



REMOVAL EFFICIENCY OF BMPS IN SERIES

SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PA

100501401

Equation for Removal Efficiency of BMPs in Series

R = A + B - [ (A x B) / 100]   
1

R = Total Removal Efficiency

A = Removal Efficiency of First BMP

B = Removal Efficiency of Second BMP

TSS TP NO3

85 85 50

56 46 0

TSS TP NO3

93.4 91.9 50.0

Notes:

AREA 3 - STREET SWEEPING + SNOUT

BMP
Removal Efficiency

2

Street Sweeping

SNOUT

1.  Removal Efficiency of BMPs in Series Equation taken from Table A-4, Pennsylvania Stormwater Best 

Management Practices Manual.

Total Removal Efficiency (AREA 3 - Street Sweeping + SNOUT)

Series
Removal Efficiency

Street Sweeping + SNOUT = R1 (%)

\\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-1\Phase 1A-1 Removal Efficiency - BMPs in Series



 

 

 

 

 

 

 

 

 
 

MECHANICAL TREATMENT DEVICE PEAK RATE 

CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WATER MECHANICAL OUTLET 50-YR MAX. MIN.

QUALITY TREATMENT PIPE STORM RECOMMENDED SUMP 

STRUCTURE DEVICE DIAMETER PEAK RATE FLOW RATE DEPTH

DESIGNATION (IN) (CFS) (CFS) (IN)

NETWORK-04

CB4-9 Snout 30F 24" 8.06 11.0 60"

CB4-19 Snout 24F 18" 1.33 7.0 48"

CB4-21 Snout 24F 18" 0.73 7.0 48"

CB4-22 Snout 18F 15" 1.91 2.9 37.5"

Notes:

4. The 50-year peak flow rate is referenced from the Hydraflow Storm Sewers capacity calculations located in Appendix B of the PCSM report.

2. The maximum recommended flow rate is referenced from the manufacturer of the Snout device, BMP Inc.

3. Since the Snout is sized based upon the inner diameter of the outlet pipe, the sizing of the conveyance pipe dictates the size of the Snout.  

The conveyance pipes have been sized to provide capacity for the 50-year design storm event per Smithfield Township code.

WATER QUALITY MECHANICAL TREATMENT DEVICE (SNOUT) CALCULATION SUMMARY

SMITHFIELD GATEWAY

SMITHFIELD TOWNSHIP, MONROE COUNTY, PENNSYLVANIA

100501401

1. The Snout mechanical treatment device is sized based upon the inner diameter of the outlet pipe of the structure that it is specified within.



WATER MECHANICAL TOTAL RUNOFF WQ STORM 50-YR STORM

QUALITY TREATMENT AREA CURVE NUMBER FLOW RATE BYPASS

STRUCTURE DEVICE (AC) (WEIGHTED) (CFS) FLOW RATE

(CFS)

NETWORK-04

WQ4-14 Fabco StormBasin 9731-1E 0.18 98 0.39 1.50

WQ4-16 Fabco StormBasin 9731-1E 0.19 98 0.41 1.59

WQ4-17 Fabco StormBasin 9731-1E 0.09 98 0.19 0.75

WQ4-18 Fabco StormBasin 9731-1E 0.09 98 0.19 0.75

Notes:

2. The peak total flow rate has been calculated in conjunction with the Smithfield Township ordinance requirement that the storm conveyance 

system be sized for the 50-year storm event.  The peak total flow rate was calculated using the NRCS method with a time of concentration of 

10 minutes, using the Smithfield Township precipitation data for the 50-year storm event.

3. The Fabco StormFilter's maximum water quality treatment flow rate is 230 gpm (0.51 cfs) and maximum bypass capacity is 2,110 gpm (4.70 

cfs) according to the manufacturer's specifications.

WATER QUALITY MECHANICAL TREATMENT DEVICE CALCULATION SUMMARY

SMITHFIELD GATEWAY PHASE 1A-2

SMITHFIELD TOWNSHIP, MONROE COUNTY, PENNSYLVANIA

100501401

1. The water quality storm event follows the guidelines set forth by New Jersey Department of Environmental Protection of using the 1.25 

inch, 2 hour storm event for sizing mechanical treatment devices.  The NRCS method  with a time of concentration of 10 minutes was used to 

determine the peak water quality storm event flow rate for each device, using the IDF curve and rainfall distributions in Figure 5-2 and Table 5-

1 of Chapter 5 of the New Jersey Stormwater Best Management Practices Manual.



PROPOSED MEADOW MEADOW WOODS (FAIR) WOODS (FAIR) OPEN SPACE TOTAL TOTAL TOTAL CURVE

DRAINAGE SOIL GROUP C SOIL GROUP D SOIL GROUP C SOIL GROUP D GRASS IMPERVIOUS AREA AREA NUMBER

AREAS CN = 71 CN = 78 CN = 73 CN = 79 CN = 80 CN = 98 CN

(SF) (SF) (SF) (SF) (SF) (SF) (SF) (AC) (Weighted)

WQ4-14 0 0 0 0 0 8,036 8,036 0.18 98

WQ4-16 0 0 0 0 0 8,492 8,492 0.19 98

WQ4-17 0 0 0 0 0 3,875 3,875 0.09 98

WQ4-18 0 0 0 0 0 3,943 3,943 0.09 98

POST CONSTRUCTION STORMWATER MANAGEMENT

WEIGHTED CURVE NUMBER CALCULATIONS

SMITHFIELD GATEWAY PHASE 1A-2

LANGAN PROJECT #100501401

PROPOSED CONDITIONS



Hydrograph Summary Report

1

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

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

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

1 SCS Runoff 0.389 5 70 633 ------ ------ ------ WQ4-14

2 SCS Runoff 0.410 5 70 669 ------ ------ ------ WQ4-16

3 SCS Runoff 0.194 5 70 317 ------ ------ ------ WQ4-17

4 SCS Runoff 0.194 5 70 317 ------ ------ ------ WQ4-18

WQ Storm Peak Flow Rate Calcs .gpw Return Period: 1 Year Thursday, 02 / 23 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 1

WQ4-14

Hydrograph type =  SCS Runoff Peak discharge =  0.389 cfs
Storm frequency =  1 yrs Time to peak =  70 min
Time interval =  5 min Hyd. volume =  633 cuft
Drainage area =  0.180 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  1.25 in Distribution =  Custom
Storm duration =  \\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-2\Hydraflow Hydrographs\NJDEP WQ Storm.cdsShape factor =  484

2
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Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 2

WQ4-16

Hydrograph type =  SCS Runoff Peak discharge =  0.410 cfs
Storm frequency =  1 yrs Time to peak =  70 min
Time interval =  5 min Hyd. volume =  669 cuft
Drainage area =  0.190 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  1.25 in Distribution =  Custom
Storm duration =  \\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-2\Hydraflow Hydrographs\NJDEP WQ Storm.cdsShape factor =  484
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Hyd. No. 2 -- 1 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 3

WQ4-17

Hydrograph type =  SCS Runoff Peak discharge =  0.194 cfs
Storm frequency =  1 yrs Time to peak =  70 min
Time interval =  5 min Hyd. volume =  317 cuft
Drainage area =  0.090 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  1.25 in Distribution =  Custom
Storm duration =  \\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-2\Hydraflow Hydrographs\NJDEP WQ Storm.cdsShape factor =  484

4
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Hyd. No. 3 -- 1 Year

Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 4

WQ4-18

Hydrograph type =  SCS Runoff Peak discharge =  0.194 cfs
Storm frequency =  1 yrs Time to peak =  70 min
Time interval =  5 min Hyd. volume =  317 cuft
Drainage area =  0.090 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  1.25 in Distribution =  Custom
Storm duration =  \\langan.com\data\PAR\data4\100501401\Engineering Data\Site\Stormwater\Phase 1A-2\Hydraflow Hydrographs\NJDEP WQ Storm.cdsShape factor =  484
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Hydrograph Summary Report

1

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

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

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

1 SCS Runoff 1.504 2 720 4,529 ------ ------ ------ WQ4-14

2 SCS Runoff 1.587 2 720 4,780 ------ ------ ------ WQ4-16

3 SCS Runoff 0.752 2 720 2,264 ------ ------ ------ WQ4-17

4 SCS Runoff 0.752 2 720 2,264 ------ ------ ------ WQ4-18

WQ Device 50-Yr-Storm Peak Flow Rate Calcs 2017-02 .gpwReturn Period: 50 Year Thursday, 02 / 23 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 1

WQ4-14

Hydrograph type =  SCS Runoff Peak discharge =  1.504 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  4,529 cuft
Drainage area =  0.180 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 2

WQ4-16

Hydrograph type =  SCS Runoff Peak discharge =  1.587 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  4,780 cuft
Drainage area =  0.190 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 3

WQ4-17

Hydrograph type =  SCS Runoff Peak discharge =  0.752 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  2,264 cuft
Drainage area =  0.090 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 02 / 23 / 2023

Hyd. No. 4

WQ4-18

Hydrograph type =  SCS Runoff Peak discharge =  0.752 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  2,264 cuft
Drainage area =  0.090 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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13 November 2007 
 
Mr. T.J. Mullen 
Best Management Products, Inc. 
53 Mount Archer Road 
Lyme, Connecticut 06371 
 
Dear Mr. Mullen: 
 
As part of the 2002 – 2003 watershed project for Lake Peekskill, SNOUT stormwater retrofits 
were installed in the Town of Putnam Valley. These retrofits were chosen since large, structural 
Best Management Practices (BMPs) would be difficult to install these residential areas. On 9 
May 2003, the Putnam Valley Department of Public Works installed two SNOUT devices into 
two previously identified catch basins. The SNOUTs were monitored four times during 2003; 18 
September, 25 September, 12 December, and 29 December. Stormwater samples were collected 
entering and exiting the SNOUT retrofitted catch basins and were analyzed for total phosphorus 
(TP) and total suspended solids (TSS). In order to estimate the pollutant loads entering and 
exiting the devices, rainfall data (Northeast Regional Climate Center: 
http://climod.nrcc.cornell.edu/), measured pollutant concentrations, and the immediate drainage 
area were used. Specifically, the following equation was used to estimate the pollutant load 
entering and exiting the SNOUT devices: 
 

L  = R * A * C 
 

Where L = Pollutant load (lbs) 
R = Rainfall during sampling event (meters) 
A = Drainage area (m2) 
C = pollutant concentration (mg/ L) 

 
It should be noted that rainfall data during the 29 December 2003 sampling event was not 
available through the Cornell Climod database; thus, Princeton Hydro estimated the amount of 
rainfall to be 0.1 inches. In addition, the area of land draining into the SNOUT devices were 
estimated to be 880 m2, using ArcGIS and the limited existing topographic data.  The SNOUT 
devices removed both TSS and TP from stormwater entering the SNOUT devices from the 
surrounding drainage area. On average the SNOUTs reduced TSS by 56% and TP by 46%. 
Please refer to the figures at the end of this document for additional removal data. Please note 
that these are rough estimates since the exact drainage area and amount of rainfall were 
approximated.  
 
Based on these data, the SNOUT-modified catch basins demonstrated the potential to remove the 
TSS and TP pollutant loads originating from surface runoff. If you have any questions or 
comments, please contact us at (610) 524 – 4220.  

Sincerely, 
 

Mary Lambert 
GIS Specialist/ Scientist 
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Executive Summary 

Under a contract between a local municipality and Fabco Industries, Inc, Bohemia, NY, 
from October 2006 to December 2007 a series of field tests were conducted on the Fabco 
StormBasin and StormPod catch basin inserts to evaluate their effectiveness in reducing 
phosphorus and nitrogen compounds in stormwater runoff. The testing took place at 3 
different sites and involved 5 different filter cartridge configurations. 
 
The testing protocol called for testing under realistic field conditions; all test units were 
installed into existing roadside storm drains, only minimal maintenance was performed 
during a test sequence and the same filtering cartridge was used from start to finish better 
simulating expected results. All samples of treated and untreated stormwater were 
collected during the first 15 minutes – “first flush” of a rain event. Many published studies 
(example: First Flush Phenomenon, CalTrans, Aug 2005) have concluded that first flush 
runoff water contains the highest expected concentrations of pollutants during a storm 
event. 

The data presented in the report confirms that the Fabco StormBasin and StormPod units 
were highly effective in reducing both phosphorus and nitrogen compounds. Specifically: 

 Total phosphates were reduced an average 66% - exceeding the 40% required by 
many states including: New York, Maryland, Virginia and New Jersey. 

 Total nitrogen compounds were reduced an average 44% 

Additionally, although not required by the study, the report contains information on the 
type and quantity of solid debris; sediments, trash, leaves, sticks and other material that 
were collected in the units between tests. Using a separate laboratory analysis on this type 
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of debris, the report concludes significant concentrations of nutrients maybe stored in this 
captured material that is not included in the reported reductions. 

 
FABCO INDUSTRIES, INC 

STORMWATER NUTRIENTS: P & N 
TEST PROGRAM 

 

Introduction: 

At the request of a local municipality, a stormwater monitoring program was initiated by 
Fabco Industries, Bohemia NY, to investigate the efficacy of using the Fabco StormBasin 
to reduce the levels of nitrogen and phosphate nutrients in stormwater runoff.  These 
chemical species, which typically result from agricultural/landscaping activities, can give 
rise to eutrophication and subsequent growth of aquatic plant life in receiving waters.  
This growth tends to deplete vital dissolved oxygen reserves and can result in fish kills.   

Although both nutrient types are important to plant growth many state stormwater 
programs require stormwater Best Management Practices (BMPs) to reduce only 
phosphate levels by a specific amount. For example New York State requires a 40% 
reduction of Total Phosphates. Specific reductions also come into play within the EPA’s 
TMDL program (Total Maximum Daily Load).  
 
Background: 

The Fabco Industries StormBasin is a water treatment system that installs below the iron 
grate of an existing roadside or parking lot stormwater sewer drain. The StormBasin can 
be installed into most existing storm water drains without construction or other 
modifications.  In this position the StormBasin intercepts and treats pollutants suspended 
and/or contained in surface water runoff including: sediments, trash and debris, oils, 
grease and other toxic hydrocarbon-based chemicals as well as potentially harmful 
bacteria.  
 
The Technology: 

The Fabco StormBasin system consists 
of a large, injection-molded basin for the 
collection of raw water, sediments and 
debris and one or more filtering 
cartridges located at the bottom of the 
tub, which treat and discharge the clean 
water into the storm water system. 
(Appendix A: StormBasin brochure) 

The StormBasin cartridges are selected 
based on actual pollutant loads expected 
and are user replaceable.  

Currently there are five standard 
cartridge configurations to choose from: General purpose, Heavy-hydrocarbons (oils & 
grease), Bacteria, Metals, and Nutrients.  Each cartridge type applies one or more 
filtering technologies in varying degrees to treat specific pollutants. (Appendix B: Filter 
cartridge brochure) 

At the start of the project, Fabco’s original nutrient cartridge, although effective on both 
nitrogen and phosphorous compounds, would not consistently meet the 40% 
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phosphorous reduction required by many states, including New York. To improve 
performance on these nutrient compounds Fabco evaluated the use of ten different 
commercially available filter media in various combinations. Using a series of preliminary, 
bench scale experiments five were selected for testing within this program. 

The media used in this study are identified as: 

CHZ – A granular, highly active zeolite mineral which has proven abilities as an ion 
exchange media.  

IC – A fine granular, iron based material specifically produced for efficient removal of 
phosphates, arsenic and silicates from fresh and salt water. Developed in Germany for 
treating main water supplies 

NP – A filter material that has found wide acceptance in large scale commercial 
aquariums over the past 20 years. NP is effective on ammonia, heavy metals, 
phosphates and toxic organics. 

FP – Fabco’s proprietary FabPhos product that combines the effectiveness and many of 
the properties of the “IC” and “NP” products. 

FPAM – Fabco’s antimicrobial treatment applied to FabPhos filter media. The 
antimicrobial surface reduces bacterial build up and slimes. 

Using these materials Fabco assembled and tested 4 types of cartridges, which were 
designated 

1. ICCHZ = Combination of layers of IC and CHZ 
2. NP = Nutrient Pad material used as sole media type 
3. FPCHZ = Combination of layers of FabPhos and CHZ 
4. FPAM = Single layer of unique FabPhos material with an additional antimicrobial 

treatment. 

Fabco StormBasin sectional view.  
Fabco filtering cartridge. Volume above red 
ring is considered a “Pre-Filter” 
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Locations: 

 
The sites selected for StormBasin installation were chosen from a list of approximately 15 
locations provided by the municipality.  
 
Under the terms of the contract Fabco Industries provided and installed 10 StormBasin 
units during the spring of 2005 in preparation for the testing. Fabco selected 3 sites for 
nutrients testing: 
  
Site descriptions: 

Site1 community Beach: Base line Nutrient values  

The test drain was located in the Northeast corner of the beach parking field and serviced 
approximately 5900 square feet of black top paving. The parking field was slightly sloped 
towards the drain causing considerable accumulations of sediments, trash and debris to 
flow towards the drain. Most importantly for the bacteria study, the parking lot attracts 
numerous seagulls that leave behind unmistakable evidence of their visits. 

Each sewer drain selected at this site had a 24”x48” grate and featured a rear open box 
inset into the concrete curb. Depth of the vault below the grate was approximately 40”. 
 
Fabco Industries installed a 22”x 44” StormBasins (p/n 9731- 1E) which was configured 
for the rear open curb box. This configuration features a formed rubber flap that extends 
from the back edge of the tub into the rear open box. This flap enhances the unit’s ability 
to capture the very low flows that are generated during the first flush period of a storm. 
The StormBasin selected featured two (2) Bacteria filtering cartridges p/n 9718-2 (Yellow 
ring). 
 
As the waterway adjacent to the beach is federally classified as an impacted waterway 
(303d) due to pathogens/bacteria pollution this was considered an ideal site for Fabco’s 
bacteria study. The final bacteria report provided by Fabco Industries was completed in 
December 2006 and is available on the Fabco Industries website (www.fabco-
industries.com). 
 
During the bacteria testing phase Fabco engineers had two sets of water samples 
analyzed for nutrients. It is important to remember that the cartridges used at the beach 
were optimized for bacteria treatment and as such had no nutrient treatment media in the 
filter cartridge. The purpose of this sampling was to identify and measure the baseline 
nutrient values at that site.  With virtually no surrounding lawns or landscaped yards in 
the vicinity, low nutrient levels were expected 
 
Site 2 community beach: 

The drains at this site were located at the bottom of a steeply sloped driveway entering a 
popular beach front park. The driveway is narrow, heavily shaded, and does not attract 
any seagulls. Runoff entering the drains flows very quickly and contains considerable 
sediment loads. The drains empty directly into the harbor located approximately 400 feet 
away.  

The two (2) storm drains selected had the same configuration and size as the drains at 
Site 1. However the two grates were situated next to each other and shared a common 
underground vault. 
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Fabco Industries installed two (2) 22”x 44” StormBasins (p/n 9731-1E) which were 
configured similarly to the units at Site 1 except for the cartridges. 
 
As this site was similar to many other sites located along the north shore of Long Island 
New York it was considered a good site for nutrient testing. 

Site 3: Residential neighborhood adjacent to waterway 

A relatively short dead-end road was selected for the test as it had four well-landscaped 
properties running parallel to the road surface and the installed storm drains empty into a 
nearby pond located at the end of the road.  Based on direct observations, it is suspected 
that the vegetation on these properties receives a considerable amount of fertilizer.  
Inasmuch as the storm drains on this road are routed to an estuarial body of water that 
ultimately drains to Long Island Sound, the impacts associated with the discharge of 
nutrients in stormwater are potentially significant. 

 
The drain selected for testing was a 24” round grated inlet very similar to the ones you 
would see in commercial parking lots. This drain had sufficient depth for the unit and the 
testing apparatus.  
 
Fabco installed a Round StormPod unit, p/n 9734-1A, which would accept a single 
Nutrients cartridge. 
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Methods 

 
The sampling protocol called for the simultaneous collection of both an untreated and 
treated sample during a rain event. The samples collected were then transported to an 
independent laboratory1 for analysis of the following analytes:  

3 nitrogen compounds 

 Total Kjeldahl or organic nitrogen: animal or human waste, decaying organic 
matter 

 Nitrates (NO3): inorganic nitrogen from two (2) sources breakdown of nitrites 
(NO2) by nitrifying bacteria and chemical fertilizers  

 Total Nitrogen: representing the sum of inorganic and organic nitrogen 

Two types of phosphates 

 Total phosphates: Combined organic and inorganic phosphates 

 Ortho-phosphates: inorganic, soluble phosphates 

Explanation of phosphate analytes: 

Phosphorous is usually present in water in the form of phosphates. Phosphates can be 
organic or inorganic. Organic phosphate is phosphate that is bound to plant tissue, waste 
solids or other organic material. Inorganic phosphate is not bound to organic material. It 
can exist as free ions available for immediate plant uptake or attached to sediments. 
However, plants can only use inorganic free ions also called Ortho-phosphates directly. 
Organic phosphates must be decomposed into inorganic phosphate before plants can 
use it for growth.  

The monitoring would take place over an indefinite time period with little or no 
maintenance being performed on the unit during the monitoring period. All samples 
represent a first flush capture. 
 
Automatic sampling at sites 1 & 2 

Water samples at sites 1 and 2 were collected automatically using a battery powered, 
Global Water, Model SS201 Storm water sampler (Appendix C).  

The Global unit features a large, watertight plastic 
case and dual individually controlled peristaltic 
sampling pumps with 2 sample bottles. For this 
test, the standard 1-gallon sampling bottles were 
replaced with smaller 1 liter bottles.  

To collect the effluent samples special collection 
“pails” or “buckets” were designed to attach and 
seal directly to the bottom of the standard Fabco 
Cartridge body.  

 
1 Ecotest Laboratories, Inc, 377 Sheffield Ave, N. Babylon, NY 11703, Tel: 631/422-5777 
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In the pictures on the right, the standard cartridge 
body is dark blue. The collection pail area is a 
light green color and is sealed to the cartridge 
body with a sealing adhesive.  

Collection pail features:  

Each collection pail was constructed with the 
following features: 

1) A vertical over-flow pipe – To maintain 
approximately 2 liters of water in the pail 
while allowing excess water to escape. 

2) A quick connect coupling – Connects pail to the supply line of the peristaltic pump 
and sample bottle. 

3) A sensor switch - Activates pumps when the minimum level of water has 
accumulated in the pail. 

Two collection pails were fabricated. The first was 
attached to the standard Fabco filtering cartridge 
under test. The second was attached to an empty 
cartridge body. These two filters were then 
installed into the bottom of the StormBasin unit 
with the supply lines routed to the Global 
Sampler. 

Sample collection:  

During a storm event surface water enters the 
StormBasin, flows into and through the cartridges and collects in the pails. When 
approximately two liters of water has collected, the sensor switch activates the pumps 
and two First Flush water samples are collected. The cartridge with the media left in 
place would supply a sample of treated water. The empty cartridge would collect a 
sample of untreated raw water. 

Semi-Automatic Testing /Sampling at Site 3 

The sampling program was set-up to simultaneously collect 
both the untreated and treated streams of stormwater 
flowing through the unit.  The equipment used was the 
NALGENE (I-CHEM) Storm Water Sampler (Appendix D).  
The use of this device permits the remote collection of a 
sample from the first flush of a qualifying event.   

The Nalgene sampler assembly consists of a round black 
mounting tube and a translucent one liter, plastic sampling 
bottle that is inserted down into the mounting tube.  

Two samplers were used per unit; one was attached to the 
plastic collection tub and a second was attached to the 
bottom of the cartridge. 

Prior to attaching the mounting tubes, a small hole (3”dia) was drilled in the bottom of the 
StormPod tub to allow water to pass out and into the sample bottle. This sampler would 
collect raw untreated water entering the StormPod 

To prepare the cartridge a piece of round plastic material with a four inch diameter hole in 
the center was glued to the bottom of the filter cartridge. This flat plastic washer-like 
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device insured that water leaving the cartridge would be directed out of a central hole into 
the mounting tube and to the sample bottles.  

The black Nalgene tubes were mounted vertically (extending downwards) from the 
bottom of the StormPod basin and filter cartridge using clevis pins so that they could be 
removed when required.  

After completing these preparatory steps the white sample bottles were then inserted 
into the mounting tubes and the assembly was fixed, using the clevis pins, to the 
StormPod basin and cartridge body. In this configuration the bottle under the Basin 
would collect the sample of untreated water whereas the bottle under the cartridge 
would catch a sample of treated water. 

 
 

Sediment Analysis: 

As part of the contract, Fabco provided maintenance between testing cycles on the 
StormBasins to remove collected sediments and debris. 
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Numerous studies including the National Urban Runoff Program (NURP), which was 
used as the basis for the NPDES amendments to the Clean Water Act, sight the variety 
of pollutants, including nutrients that are attached to sediments in runoff. 
 
As part of this study Fabco will include data from one of the maintenance visits.  
 
Additionally, although we did not request a lab analysis of this particular collected waste, 
we will provide an analysis of a similar waste collected at a Fabco StormBasin site 
located along the water in Bayville, NY (Appendix E) 
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Field testing 

 
Testing/sample collections took place during 5 time periods spanning 2006 and 2007.  

Table 1: Stormwater sampling 

Test Site Cartridge Start Date End Date # Samples 

1 Site 1 (2006) Bacteria 10/2/06 10/17/06 2 
2 Site 3 – Test 1 (2006) ICCHZ 9/18/06 10/20/06 3 
3 Site 3 – Test 2 (2006) NP 11/16/06 12/19/06 2 
4 Site 2 (2007) FPCHZ 7/06/07 8/02/07 3 
5 Site 3 (2007) FP-AM 11/01/07 11/27/07 3 

This section provides a brief discussion of the testing that took place during each of the 
5 tests. For a quick overview, see individual appendices for each location/Test.  

1. Site 1: 

Testing was performed at this site in October of 2006. As expected the bacteria cartridges 
installed in the unit during the test were ineffective on these chemicals. Again the purpose 
of the test was to obtain a baseline for the runoff concentrations at the site. 

Analysis of the raw samples verified that the runoff contained both Phosphorous and 
Nitrogen compounds in excess of the National median concentrations. The site recorded 
the highest levels of organic nitrogen (Kjeldahl) in the test. This is probably attributable to 
the large number of mostly seagulls that inhabit the site. (See appendix F for data) 

2. Site 3 (2006): Test 1 

Testing was performed during October of 2006. Analysis of the raw samples verified that 
the runoff contained both Phosphorous and Nitrogen compounds in excess of the National 
median concentrations. 

The cartridge being used for test 1 was a combination of a commercially available Iron rich 
compound (IC) normally used for Phosphorous control and a zeolite compound (CHZ), 
which had shown an affinity for nitrogen compounds during in-house testing. Both filtering 
compounds were granular particles. (Cartridge designated ICCHZ) 

Analysis of the results shows good performance on both phosphorus compounds with 
Total phosphorous being reduced an average 63% and Ortho phosphates being reduced 
by 69%. 

Performance on nitrogen compounds was lower than expected due to poor results 
obtained in sample set #2.  

Sample set 2   Untreated Treated % Change 

Tot. Kjeldahl N. mg/L  11.00 19.0 -72.73 

Nitrate as N mg/L  0.49 0.49 0.00 

Nitrogen, total as N mg/L  11.00 19.0 -72.73 

Based on an analysis of the filtering cartridge, the poor results were probably related to 
the CHZ compound.  
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If we disregard this data point, nitrogen compounds were reduced by the ICCHZ cartridge 
as follows: 

Tot. Kjeldahl reduced an average 36.63% 
Nitrate reduced an average 29.2% 
Nitrogen reduced an average 38% 

Review of test 2:  

The IC compound applied in the cartridge consistently reduced phosphorus compounds 
by greater than 40%. This supports traditional claims regarding the use of Fe compounds 
in waste water applications and large aquariums.  

Results on the nitrogen compounds although encouraging were erratic. Additional testing 
on the CHZ filter compound is required to confirm effectiveness. (Appendix G for data) 

3. Site 3 (2006): Test 2 

The second set of tests performed at Site 3 was completed in November-December of 
2006. For this test a commercially available filter pad called a Nutrient Pad (NP) was 
tested in the Fabco filter. The NP pad is a woven, mat-type product made up of bonded 
thin filaments that have been treated with a proprietary technology. (Cartridge designated 
NP) 

This filter media performed very well in the first sampling for all compounds 

First sampling 
0330 
(OUT) 

Value % reduction 

Tot. Kjeldahl N. mg/L 3.00 25.00% 

Nitrate as N mg/L 0.49 59.17% 

Nitrogen, total as N mg/L 3.00 42.31% 

Ortho Phosphate as P mg/L 0.02 96.36% 

Tot. Phosphate as P mg/L 0.15 72.73% 

However, there was a decrease in performance during the second sampling set 

Second sampling 
0338 
(OUT) 

Value % reduction 

Tot. Kjeldahl N. mg/L 9.20 8.00% 

Nitrate as N mg/L 2.00 4.76% 

Nitrogen, total as N mg/L 11.00 8.33% 

Ortho Phosphate as P mg/L 0.35 18.60% 

Tot. Phosphate as P mg/L 0.45 50.00% 

Review of test 3:  

Testing with the Nutrient pad verified that a product of this type has the potential to treat 
both phosphates and nitrogen compounds. It would be ideal if it could be improved or 
enhanced to offer more treatment ability/capacity. For the two tests reductions were: Tot 
Phosphate 61%; Ortho Phosphates 57%; Tot Kjeldahl 16%; Nitrate 31%; Nitrogen 25%. 
(Appendix G for data) 

4. Site 2 (2007): 

Testing on nutrients commenced in July of 2007. The cartridge under test contained the 
new Fabco enhanced Nutrient Pad, FabPhos (FP) that had been under development. 
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.since 2006. A secondary layer of the CHZ zeolite filter media was also added to the 
cartridge to aid in Nitrogen compound treatment. (Cartridge designated FPCHZ) 

Testing verified good reductions on phosphorous with Total phosphorous (TP) being 
reduced an average 62% and Ortho-phosphates reduced 40%. Performance on 
Orthophosphate was a little less than the previous tests using the IC compound but over 
all effectiveness was good.  

The reductions for nitrogen compounds although better than the first test with the CHZ 
granular media again were less than expected.  

One aspect that affected the nitrogen results was the very rural, heavily wooded nature of 
the site. Unlike Site 3, Site 2 has virtually no landscaped lawns or properties on its 
perimeter. As a result, soluble nitrates, commonly found in commercial fertilizers were 
undetectable in 3 out of 4 samples resulting in zero percent reductions being included in 
the average.  

Reductions on Total Kjeldahl and Total nitrogen were an unexceptional 16.7% and 2.5% 
respectively. Data for Nitrates was inconclusive. 

Review of Test 4: 

The 3rd set of samples with an iron enriched filter media demonstrated that this media is 
capable of effectively reducing Phosphate levels by greater than 40%. The FabPhos has 
more capacity than the NP and performed as well as the IC media. Therefore, additional 
testing by Fabco would be focused on the optimization of the FabPhos media.  

For Nitrogen compounds, testing of the CHZ zeolite media had demonstrated that 
effectiveness could vary greatly from sample set to sample set. One theory from a micro-
biologist suggested that natural bacteria captured in the granular media bed would 
continue to thrive inside the cartridge, using entrapped organic material for food. This 
continued growth between rain events would result in an increase of nitrate and Total 
nitrogen levels stored within the media. As a result first flush samples of the treated 
effluent could have nitrogen concentrations significantly higher than the raw untreated 
samples. 

To test this theory additional field trials outside the scope of this report, using a cartridge 
of mainly CHZ zeolite, were completed. In these tests, a new cartridge performed well but 
subsequent testing over a twenty day period, showed as predicted, substantial increases 
in both Nitrates and Total Nitrogen. The collected data supports the theory that using 
granular zeolite media may actually promote the growth of bacteria. As a result CHZ was 
removed from further testing. (Appendix H for data) 

5. Site 2 (2007): 

Final testing at this site took place in November 2007. In this test we returned to the 
concept of a single media technology to isolate effectiveness. Based on the previous 
results the cartridge consisted of the standard antimicrobial treated pre-filter and 
FabPhos filter media only. 

Previous data collected in the first four tests, confirmed the ability of the iron rich 
FabPhos material to reduce Total Phosphates and Ortho Phosphates by greater than 
40%. Its ability on nitrogen compounds was so far untested. 

Earlier in these trials the original Nutrient pad had shown some ability to reduce both 
nitrogen and phosphate concentrations. As a related product with many of the same 
properties as the NP media, this testing implied the FabPhos material by itself may be 
effective on Nitrogen compounds. 
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To reduce the possibility of bacterial action within the cartridge, the FabPhos material 
was also treated with our proprietary antimicrobial solution. 

Review of test 5: 

Table 2: Tests results at Site 3 - 2007 

Site 3  IN OUT % Change 

Tot. Kjeldahl N. mg/L 3.80 2.40 36.84% 

Nitrate as N mg/L 1.40 0.49 65.00% 

Nitrogen, total as N mg/L 5.20 2.90 44.23% 

Ortho Phosphate as P mg/L 0.58 0.17 70.69% 

Tot. Phosphate as P mg/L 0.57 0.34 40.35% 

      

Site 3  IN OUT % Change 

Tot. Kjeldahl N. mg/L 0.80 0.60 25.00% 

Nitrate as N mg/L 0.49 0.49 0.00% 

Nitrogen, total as N mg/L 0.80 0.60 25.00% 

Ortho Phosphate as P mg/L 0.49 0.09 81.63% 

Tot. Phosphate as P mg/L 0.33 0.09 72.73% 

      

Site 3  IN OUT % Change 

Tot. Kjeldahl N. mg/L 3.00 1.00 66.67% 

Nitrate as N mg/L 1.00 0.50 50.00% 

Nitrogen, total as N mg/L 4.00 1.50 62.50% 

Ortho Phosphate as P mg/L 1.90 0.26 86.32% 

Tot. Phosphate as P mg/L 2.10 0.30 85.71% 

In average the data shows excellent reductions for each of the 4 chemicals 

Tot. Kjeldahl N. Reduced 42.84% 

Nitrate as N Reduced 38.33% 

Nitrogen, total as N Reduced 43.91% 

Ortho Phosphate as P Reduced 79.55% 

Tot. Phosphate as P Reduced 66.26% 

These tests demonstrate that the FabPhos material far exceeded the 40% TP reduction 
required by New York State. And, more importantly the soluble phosphate, which is 
directly available for plant growth, is reduced by nearly 80%. 

Nitrogen levels of all types were also reduced an average of nearly 40%. This data 
confirms the initial test data obtained in 2006 at Site 3, where the nutrient pad by itself, 
was very effective on Nitrogen compounds. 

Starting with the technology of the Nutrients pad, the iron infused FabPhos offers better 
performance on phosphates while still treating nitrogen compounds effectively.  

The antimicrobial treatment will continue to maintain effectiveness of the filter media by 
reducing the growth of bacteria and slimes within the cartridge, improving the longevity 
and service cycle. (Appendix I) (Appendix J summary of all results) 



 14

Conclusion 

 
Under the terms of the contract a total of ten (10) StormBasin or StormPod units were 
installed at designated locations within the town. Fabco Industries was contracted to 
install, maintain/service and provide testing at three sites. Testing was broken up into two 
phases: 1) Effectiveness on pathogens/bacteria and 2) treatment of nutrients: 
phosphorous and nitrogen.  

In the first half of the testing program “Beach/Harbor stormwater test program” StormBasin 
effectiveness was measured using 3 common bacteria indicator organism: E.coli, Fecal 
Coliform and Enterococcus. This study completed in 2006 is available on the Fabco 
website www.fabco-industries.com. This report focuses on Test Phase 2: Nutrient 
treatment and reductions. 

Testing for effectiveness on nutrients: 

3 sites in the Town were designated for evaluation:  

Site 1: a popular and busy town beach 
Site 2: another popular beach with different terrain and environmental conditions 

than Site 1  
Site 3: a small, affluent community with highly landscaped and maintained yards 

located near a sensitive waterway. 

Testing process: 5 independent tests were run at the 3 sites; each test lasted about one 
(1) month in duration 

 Site 1 – Base line nutrient levels only 
 Site 2 – filtering effectiveness using 1 filter configuration 
 Site 3: 3 tests – evaluating filtering effectiveness with 3 types of filter media 

A total of 13 sets of influent and effluent samples were collected and analyzed by:  

 Ecotest Laboratories, Inc. 
 377 Sheffield Ave 

  North Babylon, NY 11703 
  Tel: 631/422-5777 

Baseline concentrations at each site: 

Analysis of untreated raw samples from all three sites confirmed that nutrient values in 
nearly every case, exceeded the National Median Concentrations as indicated in Chapter 
2, pg 2-3 in the New York State Stormwater design manual. 

Table 3: Nutrient concentrations at test sites (Appendix K baseline values) 

  mg/l 
Nat’l 

Median 
Site 1 

%  > 
median 

Site 3 
%  > 

median 
Site 2 

%  > 
median 

Tot. Kjeldahl N.  1.47 7.40 403% 5.73 290% 4.60 212.93% 
Nitrate as N  0.53 1.15 117% 1.06 100% 0.50 -5.66% 
Nitrogen, total as N  2.00 8.55 328% 6.67 233% 4.60 130.00% 
Ortho Phosphate as P  0.10 0.03 -75% 0.94 836% 0.50 400.00% 

Tot. Phosphate as P  0.26 0.16 -40% 1.22 369% 0.78 200.00% 

(Appendix L National Median Concentrations, NYS Stormwater Manual) 
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StormBasin and StormPod effectiveness 

 
Based on the raw nutrient analysis, the majority of the sampling was performed at Site 3. 
This site provided the second highest nitrogen levels and the highest measured 
phosphorous concentrations in the study.  

All samples were first flush samples which typically contain the highest levels of 
contamination during a single storm event. 

3 tests were run at the Site 3 location. A total of 3 cartridge types were evaluated. 

The final cartridge featured Fabco’s new proprietary filtering media FabPhos-AM. In 
November 2007, the StormPod unit installed on the site reduced Total nitrogen 
compounds by over 40% and Total Phosphorous compounds by over 66%  

Table 4 Final results: 

Average of 3 events Units Unfiltered Filtered % Reduction Nat’l Median 

Tot. Kjeldahl N. mg/l 2.53 1.33 42.84% 1.47 

Nitrate as N  0.96 0.49 38.33% 0.53 

Nitrogen, total as N  3.33 1.67 43.91% 2.00 

Ortho Phosphate as P  0.99 0.17 79.55% 0.10 

Tot. Phosphate as P   1.00 0.24 66.26% 0.26 

The results show that the Fabco Industries StormBasin and FabPhos-AM reduced 
nutrients in stormwater flowing from fertilized, landscaped properties down below the 
median national average. The 66% reduction in Total Phosphorous comfortably 
exceeds typical State requirements of 40%. 

It is important to realize that these reductions do not include the nutrients attached to 
sediments and bound to organic matter that are captured and stored in the 
StormBasin/StormPod collection tub. Maintenance records show over 750 pound of trash, 
debris and sediments being removed from the site 1 unit annually. With Site 2 contributing 
over 1100lbs. 100 similar installed units would collect between 37.5 and 55 tons of 
sediments annually. 

Nutrient contributions from Sediments and Organic matter: 

A coarse analysis of the debris captured at Site 3 showed approximately 150 pounds of 
trash and debris along with 950 pounds of sediments. 

The trash component contained mostly leaves, twigs and grass. In his Nov 2007 article 
(Stormwater, Nov/Dec 2007, Vol. 8, No. 8, Stormwater pollution: Getting at the Source) 
L.A Baker estimates a single Maple leaf would contribute 0.3 kilograms of phosphorous 
per year and that a tree lined road could have greater input than lawns. Capturing and 
retaining this organic material relatively dry in the StormBasin will significantly reduce the 
availability of these stored nutrients to the environment. To further aid effectiveness, 
maintenance activities should be coordinated to clean out the units in the fall months.  

Due to the quantity of sediment collected Fabco investigated the size distribution and 
chemical composition of the load both of which are reported. 
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Sediment reductions are mandated by most states including New York and for good 
reason. Many studies have identified nearly every type of pollutant attached to the 
particles including nutrients.  

In our study, Fabco Industries evaluated typical sediments collected in StormBasins 
located in two Long Island communities 

Table 5: Analysis of sediments collected in Fabco StormBasins 

Time period 3-4 mo Location 1 Location 2 

Sediments 120.65 Kg 70.3 Kg 

Tot. Kjeldahl 590 mg/Kg 780 mg/Kg 

Nitrate 8.2 mg/Kg < 1.0 mg/Kg 

Nitrogen 600 mg/Kg 780 mg/Kg 

Tot Phosphate 200 mg/Kg 180 mg/Kg 

Using the total weights and concentrations indicated in the chart above, the total amounts 
of nitrogen and phosphorous retained in the captured sediment is shown below. 

 Location Total Nitrogen/Total Phoshorous  Yearly (3 cleanout) 

1 2.55  / 0.85oz 7.65 / 2.55oz 

2 1.93  / 0.45oz  5.79 / 1.35oz 

Using the average of these two sites (6.72 TN / 1.95 TP) if we had 100 units the amount 
of nutrients stored in the captured sediments (yearly) would be equal to 42 pounds of 
nitrogen and 12 pounds of phosphorous. The State Environmental Resource center 
(www.serconline.org) suggests that one pound of phosphorous can result in the growth of 
350-700 pounds of green algae. 12 pounds would grow 2 ½ to 4 ½ tons of algae. 

Again, the nutrient reductions reported earlier reflect reductions in the water samples only 
and do not include these substantial amounts collected in the debris and in this sediment 
load. 

Recommendations: 

As part of a series of simple Best Management Practices the StormBasin can assist the 
stormwater manager in complying with State and Federal water quality goals in terms of 
nutrient reductions. 

1) StormBasins can be installed quickly at impacted sites using existing drains 
without additional construction costs. (As an added benefit, pre-installation site 
surveys can be used to inspect for illicit dumping activities which is also a 
suggested Stormwater BMP). 

2) The StormBasin can help meet State Stormwater and Federal TMDL regulations 
by reducing nutrients using three methods: 

a. Capturing sediments which can contain many pollutants including 
nutrients. 

b. Treating the important soluble nutrient compounds including the Ortho-
phosphates, which are immediately available to plant growth and have 
potentially the biggest impact on waterways. 
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c. Retaining organic debris, keeping it dry and available for easy cleanout 
before decomposition, and subsequent release of stored nutrients 

3) The StormBasin will improve existing street sweeping and spill prevention 
programs by treating the soluble pollutants and capturing sediments and debris 
that collect or are deposited between scheduled sweeping.  

The sweeping program would also keep the StormBasin cleaner, maintaining 
effectiveness and reducing the maintenance frequency. And in terms of servicing, 
many new sweepers are equipped with catch basin cleaning attachments that can 
quickly service the units. This eliminates additional staffing and equipment. 

Used as a total solution, spill prevention, sweeping and StormBasin inserts, would 
keep the paved areas cleaner, minimize the pollutants loads available to first flush 
action, and reduce the pollutants entering waterways either through the drains or 
directly from sheet flow off surrounding surfaces.  
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APPENDIX H 

 

Infiltration Testing Results – By Midlantic Engineering, Inc. 
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Measurements were taken at the appropriate time interval for a total of 8 readings 
obtained or until a stabilized rate of drop was obtained, whichever occurred first.  A 
stabilized rate of drop is defined by Protocol 1 as a difference of ¼-inch or less of drop 
between the highest and lowest readings of four consecutive readings.  The water level in 
the infiltration test casing was re-established after each reading. 
 

The final in-situ infiltration rate was calculated as the average stabilized rate or 
the drop in water level during the final time period, expressed as inches per hour. 
Infiltration rates listed as zero includes tests where the rate of infiltration was below a 
measurable rate, less than 1/16 of an inch per hour. 
 

The observed in-situ infiltration rates at the test locations and depths are 
summarized below: 
 

 
 

Test Pit 
 

 
Surface 
Grade 

 
Test 

Depth 

 
Infiltration 
Test Grade 

 
 

Stratum 

 
 
Soil Type 

Average In-situ 
Infiltration Rate 

(in/hr.) 

TP-1 438.9 6.0’ 432.9 B silty SAND with 
gravel (SM) 

1¼ in/hr. 

TP-2 468.6 3.0’ 465.6 B silty GRAVEL with 
sand (GM) 

⅝ in/hr. 

TP-3 457.8 4.0’ 453.8 B silty GRAVEL with 
sand (GM) 

9¼ in/hr. 

TP-4 458.8 4.0’ 454.8 F silty GRAVEL with 
sand (GM) – FILL  

>10 in/hr. 

TP-5 468.2 1.0’ 467.2 B silty SAND with 
gravel (SM) 

6 in/hr. 

TP-6 471.7 1.0’ 470.7 B silty SAND with 
gravel (SM) 

8¼ in/hr. 

TP-7 488.3 3.5’ 484.8 B silty GRAVEL with 
sand (GM) 

¼ in/hr. 

TP-8 480.0 2.0’ 478.0 B silty SAND with 
gravel (SM) 

5/16 in/hr. 

TP-9 489.1 6.0’ 483.1 B silty SAND with 
gravel (SM) 

3⅞ in/hr. 

TP-10 507.6 4.0’ 503.6 F silty GRAVEL with 
sand GM) – FILL  

10 in/hr. 
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120 Commerce Road  ·  Pittston Twp., PA 18640-9552  ·  570/655-2200 (phone)  ·  570/655-2212 (fax) 

May 22, 2017 
 
 
 
DEPG Mosier Associates, LP 
580 West Germantown Pike 
Suite 103 
Plymouth Meeting, PA  19462 
 
ATTENTION:  Mr. Douglas Olmstead, Jr., P.E. 
   dolmstead@lpre.com 
 
SUBJECT:  ADDENDUM #1 – 

GEOTECHNICAL ENGINEERING SERVICES (#16051.1-SWM) 
   Stormwater Management and Infiltration Testing    

Smithfield Gateway Development Site 
   Smithfield Township, PA 
 
 
 
Mr. Olmstead: 
 
 Submitted herewith is Addendum #1 to the geotechnical engineering report to address the 
proposed stormwater management areas of the initial phases of the development.  A series of 
nine test pits with in-situ infiltration testing have been complete for this phase of the study.  Our 
services have been performed as a part of our proposal/agreement dated January 26, 2017 and 
your subsequent authorization to proceed of April 18, 2017. 
 
 
- Scope of Services 
 
 Services performed for this phase of the study included site reconnaissance, observation 
and logging of nine test pits, in-situ infiltration testing and preparation of our report.  Our 
geotechnical engineering analysis and addendum #1 report for the potential stormwater 
management development areas includes the following: 
 

a. Our evaluation of the estimated subsurface conditions within the proposed 
stormwater management infiltration areas based on the data obtained. 

 
b. Analysis of subgrade conditions, soil laboratory testing, and in-situ infiltration 

testing to provide design parameters for infiltration devices. 
 
c. Comments concerning the use of infiltration practices at the designated areas tested. 
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A test pit was excavated to the test depth at each of the study locations.  A solid 4-
inch I.D. PVC casing was installed and seated approximately 2 inches into the underlying 
soil subgrades.  The outer ring of the infiltration test casing was sealed with a water-
bentonite soil mixture.  The test location was presoaked for 1 hour with a 12-inch depth of 
water immediately prior to testing with the water level re-established at 30-minute intervals.  
The drop in the water level during the last 30 minutes of the presoak period was used to 
determine the time interval used for the infiltration test in accordance with Protocol  

 
Measurements were taken at the appropriate time interval for a total of 8 readings 

obtained or until a stabilized rate of drop was obtained, whichever occurred first.  A 
stabilized rate of drop is defined by Protocol 1 as a difference of ¼-inch or less of drop 
between the highest and lowest readings of four consecutive readings.  The water level in 
the infiltration test casing was re-established after each reading. 
 

The final in-situ infiltration rate was calculated as the average stabilized rate or the 
drop in water level during the final time period, expressed as inches per hour. Infiltration 
rates listed as zero includes tests where the rate of infiltration was below a measurable 
rate, less than 1/16 of an inch per hour. 
 

The observed in-situ infiltration rates at the test locations and depths are summarized 
below: 

 
 

Test Pit 

 
Surface 
Grade 

 
Infiltration 
Test Depth 

 
Test 
Elev. 

 
 

Stratum 

 
 

Soil Type 

Average In-situ 
Infiltration Rate 

(in/hr.) 

INF-4-1 459.1 1.0’ 458.1 F silty sand with gravel 
– FILL 

⅜ in/hr. 

INF 4-2 463.2 3.0’ 460.2 B silty SAND (SM) 8¼ in.hr. 

UGD-INF-5-1 451.3 1.0’ 450.3 B silty SAND (SM) 10¼ in/hr. 

UGD-INF-5-5 441.9 2.0’ 439.9 B silty SAND with 
gravel (SM) 

1½ in/hr. 

UGD-INF-5-6 439.8 1.5’ 438.3 B silty SAND (SM) 1½ in/hr. 

RG 4-1 462.3 0.9’ 461.4 B silty GRAVEL with 
sand (GM) 

1⅝ in/hr. 

RG 5-1 462.6 0.8’ 461.8 F silty gravel with sand 
– FILL 

⅞ in/hr. 

RG 5-1* 462.6 3.0’ 459.6 B silty SAND (SM) 3¾  in/hr. 

RG 5-2 457.3 0.8’ 456.5 A sandy SILT (ML) 9⅜ in/hr. 

RG 5-3 469.6 0.8’ 468.8 B silty SAND with 
gravel (SM) 

4⅛ in/hr. 

*An additional test was performed at RG 5-1 below the shallow existing fill materials. 
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Measurements were taken at the appropriate time interval for a total of 8 readings 
obtained or until a stabilized rate of drop was obtained, whichever occurred first.  A 
stabilized rate of drop is defined by Protocol 1 as a difference of ¼-inch or less of drop 
between the highest and lowest readings of four consecutive readings.  The water level in 
the infiltration test casing was re-established after each reading. 
 

The final in-situ infiltration rate was calculated as the average stabilized rate or 
the drop in water level during the final time period, expressed as inches per hour. 
Infiltration rates listed as zero includes tests where the rate of infiltration was below a 
measurable rate, less than 1/16 of an inch per hour. 
 

The observed in-situ infiltration rates at the test locations and depths are 
summarized below: 

 
 

Test 
Pit 

Estimated 
Surface 
Grade 

 
Infiltration 
Test Grade 

 
 

Stratum 

 
 
Soil Type 

Average In-situ 
Infiltration Rate 

(in/hr) 

TP-SW-1 El 452.4 El 450.0 
(2.4’) 

B silty GRAVEL with 
sand (GM) 

3½ in/hr 

TP-SW-2 El 455.2 El 453.0 
(2.2’) 

B silty GRAVEL with 
sand (GM) 

2¾ in/hr 

TP-SW-3 El 448.1 El 447.5 
(0.6’) 

A sandy SILT with gravel 
(ML) 

1¼ in/hr 

TP-SW-4 El 441.4 El 440.9 
(0.5) 

F poorly graded gravel 
with silt (GP-GM) – 
FILL  

14 in/hr 

 
Based upon the recommended infiltration rates in Protocol 2, infiltration facilities 

are considered to be feasible in the natural soil subgrades of Stratum B and Stratum A. 
 
 

4.4 Safety Factors 
 

Protocol 2 recommends the minimum safety factor that may be used is two (2).  
It further recommends that a minimum safety factor of three (3) be used for soils which 
classify as silty loam, clay loam, silty clay loam, sandy clay loam or clay under the 
USDA classification system if the percolation test methodology is used. 

 
Based on the gradation and classification of subgrade materials encountered, we 

recommend a safety factor of two (2) in the fill materials of Stratum F and natural soils of 
Stratum B; and a safety factor of three (3) in the natural soil of Stratum A.  
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