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1.0 PURPOSE 

 

On behalf of Montour, LLC, Civil & Environmental Consultants, Inc. (CEC) has evaluated the 

Hydrologic and Hydraulic Capacity Requirements for the Montour Steam Electric Station 

(MSES) Ash Basin No. 1 (Basin 1) to meet the requirements in Code of Federal Rules, Title 40, 

Parts 257 and 261 Hazardous and Solid Waste Management System; Disposal of Coal 

Combustion Residuals From Electric Utilities; Final Rule, dated April 17, 2015 (CCR Rule).  

This evaluation specifically addresses the requirements in Section 257.82 (§257.82) – 

Hydrologic and Hydraulic Capacity Requirements for CCR Surface Impoundments.  Basin 1 is 

classified as an existing CCR surface impoundment by definition in §257.53.  
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2.0 SITE DESCRIPTION 

 

Montour owns and operates the Montour Steam Electric Station (MSES), which is located in 

Derry Township, Montour County, Pennsylvania.  Basin No. 1 was constructed to dispose of 

coal combustion residuals (CCR) and to treat wastewater from the MSES.  The location of Basin 

No. 1 is shown on Figure 1 – Site Location Map in Appendix A. 

 

Basin 1 is permitted by Pennsylvania Department of Environmental Protection (PADEP) as a 

Class II Residual Waste Disposal Impoundment under Permit No. 301315, which expires in 

April 2018. Basin 1 is also regulated by the PADEP Bureau of Waterways Engineering Division 

of Dam Safety under Permit No. 47-009 and National Pollutant Discharge Elimination System 

(NPDES) Permit No. PA0008443. 

 

Basin No. 1 is an unlined, earthen dike disposal impoundment.  The permitted disposal area is 

approximately 155 acres.  Basin 1 went into service in 1971 and was developed by excavating 

site soils to construct an embankment dike around the excavation. The perimeter of Basin 1 is 

approximately 11,000 feet in length and up to approximately 40-feet high. The dike ties into a 

bedrock ridge along the eastern side of the basin. A slurry wall was subsequently installed in the 

perimeter dike except in the bedrock ridge area.  Basin 1 is divided into Subbasins A, B, and C 

by internal dikes referred to as the Median Dike and the Splitter Dike, respectively.  Refer to 

Figure 2 – Site Plan in Appendix A for the site features.  

 

The CCR disposed in Basin 1 have historically included fly ash (ceased in 1982), bottom ash 

(presently managed elsewhere), Stabil-Fil (lime-amended fly ash placed as beneficial use), and 

mill rejects.  Bottom ash and mill rejects are currently sluiced in separate pipes to concrete-lined 

sluice troughs located in Subbasin B.  The bottom ash and mill rejects are separated from the 

sluice water in the troughs and the water is discharged into Subbasin B which functions as a 

settling and cooling basin. The bottom ash is processed into different gradations and beneficially 

used in accordance with Pennsylvania Residual Waste Regulations, Chapter 290 (Beneficial Use 
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of Coal Ash) of the Pennsylvania Code.  A small quantity of bottom ash fines is conveyed with 

the sluice water into Subbasin B.  The mill rejects are transported off-site for disposal. 

 

From Subbasin B, the water is decanted by culverts through the splitter dike into Subbasin C. 

Water is discharged from Subbasin C through a riser and outlet pipe to the on-site Detention 

Basin before discharging to Chillisquaque Creek where it is monitored under NPDES Permit No. 

PA0008443. 

 

In preparing for eventual basin closure, Montour submitted a Major Permit Modification (MPM) 

Application to PADEP in November 2014 which PADEP approved by a permit modification 

dated June 18, 2015.  The MPM Application proposed the following: 

 

• Placement of Conditioned Fly Ash (fly ash conditioned with moisture) as a beneficial use 

to increase final waste grades to promote surface water run-off and decrease the potential 

for long-term ponding of water on the final cover. 

• Installation of a surface water management system designed in accordance with PADEP 

regulations. 

• Placement of an alternative final cover system consisting of a geomembrane, geotextile 

cushion/drainage layer, and final cover soil.  

 

In accordance with the MPM, Montour has been placing Conditioned Fly Ash (CFA) in Basin 1 

as structural fill to increase the final grades in preparation for basin closure.  The placement of 

fly ash is considered beneficial use of coal ash as structural fill per Chapter 290.102 of the 

Pennsylvania Code.      
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3.0 §257.82(a) INFLOW DESIGN FLOOD 

 

The applicable sections of §257.82(a) are reprinted below in bold, italic font. The responses 

follow each section of the rule and are provided in normal font. 

 

§257.82(a) states: 

 

(a) The owner or operator of an existing or new CCR surface impoundment or any lateral 

expansion of a CCR surface impoundment must design, construct, operate, and maintain an 

inflow design flood control system as specified in paragraphs (a)(1) and (2) of this section. 

 

(a)(1) The inflow design flood control system must adequately manage flow into the CCR unit 

during and following the peak discharge of the inflow design flood specified in paragraph 

(a)(3) of this section. 

 

(a)(2) The inflow design flood control system must adequately manage flow from the CCR unit 

to collect and control the peak discharge resulting from the inflow design flood specified in 

paragraph (a)(3) of this section. 

 

(a)(3) The inflow design flood is:  

 

(a)(3)(i) For a high hazard potential CCR surface impoundment, as determined under § 

257.73(a)(2) or § 257.74(a)(2), the probable maximum flood;  

 

As defined in §257.53, a high hazard potential CCR surface impoundment means a diked surface 

impoundment where failure or mis-operation will probably cause loss of human life.  A 

significant hazard potential CCR surface impoundment means a diked surface impoundment 

where failure or mis-operation results in no probable loss of human life, but can cause economic 

loss, environmental damage, disruption of lifeline facilities, or impact other concerns.   

 

There are residences on the south side of Basin 1 along Strawberry Ridge Road.  Stabil-Fil (lime-

amended fly ash placed as beneficial use) was placed in that area (Subbasin A) and ponded water 

has been eliminated.  A breach of the dike in this area would result in a release of CCR which 

could possibly flow in a way that would threaten a loss of human life; therefore, the basin is 



 

 

150-989.0006-HH Capacity Report -5- October 2016 

being evaluated as a high hazard potential CCR surface impoundment with a corresponding 

design storm event of the probable maximum flood (PMF). 
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4.0 §257.82(b) SURFACE WATER REQUIREMENTS 

 

§257.82(b) is reprinted below in bold, italic font. The responses follow in normal font. 

 

§257.82(b) states: 

 

(b) Discharge from the CCR unit must be handled in accordance with the surface water 

requirements under §257.3-3.   

 

In accordance with §257.3-3, discharges from the Site are authorized by and in compliance with 

PADEP under NPDES Permit No. PA0008443.  Dredged material or fill material is not 

discharged from the Site to waters of the United States in violation of the requirements under 

Section 404 of the Clean Water Act.  Site operations have not caused non-point source pollution 

to waters of the United States in violation of the requirements under Section 208 of the Clean 

Water Act.  
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5.0 §257.82(c) INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN 

 

The applicable sections of §257.82(c) are reprinted below in bold, italic font. The responses 

follow each section of the rule and are provided in normal font. 

 

§257.82(c) states: 

 

(c) Inflow design flood control system plan 

 

(c)(1) Content of the plan.  The owner or operator must prepare initial and periodic inflow 

design flood control system plans for the CCR unit according to the timeframes specified in 

paragraphs (c)(3) and (4) of this section.  These plans must document how the inflow design 

flood control system has been designed and constructed to meet the requirements of this 

section.  Each plan must be supported by appropriate engineering calculations.  The owner or 

operator of the CCR unit has completed the inflow design flood control system plan when the 

plan has been placed in the facility’s operating record as required by § 257.105(g)(4). 

 

This Initial Inflow Design Flood Control System Plan documents how the inflow design flood 

control system at Basin 1 has been designed and will be constructed to meet the requirements of 

this section. 

 

The MPM Application approved by PADEP in June 2015 included a surface water management 

system consisting of perimeter channels, box culverts, diversion berms, and a sedimentation 

pond within Basin 1.  The proposed surface water control structures were designed in accordance 

with both the Residual Waste Regulations for Disposal Impoundments and Dam Safety 

Requirements.  Based on the Dam Safety Requirements, the surface water management system 

was designed using the upper bound of the 90 percent confidence interval for the 100-year, 24-

hour storm event. The design storm event used in the MPM Application was 7.46 inches over a 

24-hour duration.   

 

Perimeter channels have been installed which collect surface water runoff from the entire basin 

area and convey the runoff to the proposed sedimentation pond in Subbasin B and C.  A box 

culvert has been constructed to allow run-off to be conveyed beneath a site access road.  A 

diversion berm will be constructed upgradient of the perimeter channel during the active 

Conditioned Fly Ash Placement (CFA) to reduce the surface runoff to the perimeter channels.  
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The existing spillway structure in Subbasin C discharges to the Detention Basin located at the 

MSES.  Design drawings from the MPM Application are provided in Appendix A and include 

Sheet No. 5 – Surface Water Management Plan, Sheet 10 – Final Cover System Details, Sheet 11 

– Surface Water Management Details (Sheet 1), Sheet 12 – Surface Water Management Details 

(Sheet 2) and Sheet 13 – E&S Control Details.  The design drawings present channel and culvert 

dimensions and slopes and the design of the Subbasin C outlet structure. 

 

As stated in Section 3.0, because Basin 1 is conservatively classified as a high hazard potential 

CCR surface impoundment; the design storm is the PMF.  §257.73(d)(v) and §257.82(a) require 

that the inflow design flood control system manage the peak discharge resulting from the design 

storm for flow into and out of the CCR unit.  Run-on from areas surrounding Basin 1 is diverted 

into existing waterways and does not enter Basin 1.  The combined capacity of all spillways must 

adequately manage flow during and following the peak discharge from a PMF.   

 

5.1 HYDROLOGIC EVALUATION 

 

The Soil Conservation Service (SCS) Technical Release No. 20 (TR-20) methodology within 

HydroCAD computer program was used to determine the peak surface water runoff rates from 

the PMF.  The rate of runoff is based on the relationships between the amount of rainfall, soil 

type, infiltration, land cover, travel time, and the size of the drainage area.  The land cover in 

each drainage area was assumed to be vegetated with grass cover.  Based on the use of local soils 

as the soil component of the final cover system, the runoff curve number (CN) of 74 was used 

for the basin area to represent good grass cover.  The runoff curve number of 89, 96 and 100 

were used to represent gravel roads, channel segments, and pool areas, respectively.  

 

The SCS TR-55 Segmental Approach methodology within HydroCAD was used to calculate the 

time of concentration and peak discharge in each drainage area delineated in Basin No. 1.  The 

Final Conditions Drainage Area Map is provided in Appendix A.  

 

CEC determined the rainfall values for the probable maximum precipitation (PMP) by 

referencing Hydrometeorological Report No. 51 which is included in Appendix C.   The rainfall 

values used in the evaluation of the PMF event are: 
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PMP Rainfall 

Distribution (hr) 

Rainfall Value 

(in) 

6 26.0 

12 30.0 

24 32.5 

 

5.2 HYDRAULIC EVALUATION 

 

CEC used HydroCAD software to model the current and future site conditions of the surface 

water management system presented in the MPM Application using the PMF.  The evaluation of 

the PMF rainfall event concluded the following: 

 

• The perimeter channels, culverts, and diversion berms designed as part of the MPM 

Application are able to manage the peak discharge from the PMF rainfall event.  

• The existing discharge structures and storage capacity of Subbasins B and C cannot 

manage the peak discharge from the PMF rainfall event. 

 

Subsequently, we modified the design in the MPM Application for final conditions so that the 

inflow design flood control system could manage the peak discharge resulting from the design 

storm for flow into and out of the CCR unit.  Specific changes to the permitted design include 

revising the outlet structures of existing Sediment Basins in Subbasin A and adding an auxiliary 

spillway in Subbasin C.  As presented in Appendix B, the inflow flood control system is 

designed to provide a minimum 1.0 feet of freeboard in Subbasin C and 0.5 feet of freeboard in 

upgradient surface water management controls for the PMF rainfall event.  The CCR Rules do 

not specify a minimum freeboard requirement; therefore, the freeboard values used in this 

analysis are based on our professional judgment and standard engineering practice.  

 

There are five sediment basins in Subbasin A each with HDPE discharge culverts.  The discharge 

culverts from each are currently plugged in accordance with the design in the MPM Application 

to eliminate discharge during CFA placement.  A riser pipe will be installed at the inlet to each 

pipe so that they discharge for rainfall events greater than the 25-year, 24-hour storm event.  The 

discharge structures cannot be modified until the appropriate permits are obtained and 

intermediate cover is placed over the CFA.  
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The installation of an auxiliary spillway in Subbasin C is proposed to maintain the water surface 

elevation below the crest of the embankment.  The proposed auxiliary spillway is approximately 

22-feet wide, 4-feet deep with 6H:1V side slopes.  The water surface elevation in the Subbasin C 

is approximately 562.7 feet with approximately 505 cfs discharging through the auxiliary 

spillway.  The water surface elevation in Sub-Basin C is approximately 1.3 feet below the crest 

of the embankment. The HydroCAD Model files are provided in Appendix B.  The Proposed 

Final Conditions Map depicts the approximate locations of the proposed auxiliary spillway in 

Subbasin C and the discharge structures in Subbasin A. 

 

Note that during the Initial Annual Inspection performed by HDR, the spillway in Subbasin C 

was inspected with a remotely operated vehicle (ROV). The ROV encountered an obstruction 

approximately 45 feet downstream of the Subbasin C spillway riser. The obstruction appears to 

be blocking approximately 80 to 90 percent of the spillway culvert opening. Based on the pool 

level measurements provided by Talen, the normal pool in Subbasin C does not appear to have 

been affected by the obstruction under normal operating conditions. Talen is currently taking 

measures to investigate the removal of the obstruction. 

 

(c)(2) Amendment of the plan.  The owner or operator of the CCR unit may amend the written 

inflow design flood control system plan at any time provided the revised plan is placed in the 

facility’s operating record as required by § 257.105(g)(4).  The owner or operator must amend 

the written inflow design flood control system plan whenever there is a change in conditions 

that would substantially affect the written plan in effect. 

 

Montour will amend the Inflow Design Flood Control System Plan as needed and place it in the 

operating record. 

  

(c)(3) Timeframes for preparing the initial plan-(i) Existing CCR surface impoundments.  

The owner or operator of the CCR unit must prepare the initial inflow design flood control 

system plan no later than October 17, 2016.  

 

The Inflow Design Flood Control System Plan will be placed in the operating record no later 

than October 17, 2016.   

 

(c)(4) Frequency for revising the plan.  The owner or operator must prepare periodic inflow 

design flood control system plans required by paragraph (c)(1) of this section every five years.  
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The date of completing the initial plan is the basis for establishing the deadline to complete the 

first periodic plan.  The owner or operator may complete any required plan prior to the 

required deadline provided the owner or operator places the completed plan into the facility’s 

operating record within a reasonable amount of time.  In all cases, the deadline for completing 

a subsequent plan is based on the date of completing the previous plan.  For purposes of this 

paragraph (c)(4), the owner or operator has completed an inflow design flood control system 

plan when the plan has been placed in the facility’s operating record as required by § 

257.105(g)(4).  

 

Periodic Inflow Design Flood Control System Plans will be prepared and added to the operating 

record by this date at minimum every five years.  The Periodic Inflow Design Flood Control 

System Plan will be considered complete once placed in the operating record within a reasonable 

amount of time.   

 

(c)(5) The owner or operator must obtain a certification from a qualified professional 

engineer stating that the initial and periodic inflow design flood control system plans meet the 

requirements of this section. 

 

The certification statement provided by a qualified professional engineer states that this Initial 

Inflow Design Flood Control System Plan meets the requirements stated in §257.82(c).  
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

 

Based on our evaluation, CEC concludes that Inflow Design Flood Control System as designed 

for Basin 1 meets the criteria outlined in §257.82.  The following items must be performed to 

maintain and modify the system:  

 

• Remove the obstruction in the spillway discharge culvert leading from Subbasin C to the 

Detention Basin to increase the flow capacity of the spillway.  Investigate the cause of the 

spillway obstruction and implement measures to reduce the chances of future 

obstructions. 

• Obtain the necessary permits from PADEP to implement the design changes. 

• Install the designed auxiliary spillway in Subbasin C to increase the capacity to convey 

the CCR Rule design storm. 

• Modify the discharge structures in the five Sediment Basins in Subbasin A to allow them 

to discharge starting at the 25 year/24 hour storm event. 
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.539 89   (5S)

2.974 96   (5S, NDA)

6.980 100   (SCDR)

136.958 74 >75% Grass cover, Good, HSG C  (1S, 5S, NBDA, NDA, NDA8, PDA, SBDA, SDA, 

SDA6)

5.468 89 Gravel roads, HSG C  (1S, NDA, NDA8, SDA, SDA6)

3.193 96 Gravel surface, HSG C  (1S, NDA8, PDA, SDA, SDA6)

156.112 77 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

145.619 HSG C 1S, 5S, NBDA, NDA, NDA8, PDA, SBDA, SDA, SDA6

0.000 HSG D

10.493 Other 5S, NDA, SCDR

156.112 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 10.493 10.493 5S, 

NDA, 

SCDR

0.000 0.000 136.958 0.000 0.000 136.958 >75% Grass cover, Good 1S, 5S, 

NBDA, 

NDA, 

NDA8, 

PDA, 

SBDA, 

SDA, 

SDA6

0.000 0.000 5.468 0.000 0.000 5.468 Gravel roads 1S, 

NDA, 

NDA8, 

SDA, 

SDA6

0.000 0.000 3.193 0.000 0.000 3.193 Gravel surface 1S, 

NDA8, 

PDA, 

SDA, 

SDA6

0.000 0.000 145.619 0.000 10.493 156.112 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 NC 558.41 557.41 100.0 0.0100 0.013 144.0 36.0 0.0

2 NPC1 558.41 557.41 100.0 0.0100 0.013 144.0 36.0 0.0

3 NPC1 558.22 556.06 108.0 0.0200 0.013 15.0 0.0 0.0

4 NPC1 558.49 558.22 54.0 0.0050 0.013 15.0 0.0 0.0

5 NPC1 558.59 558.49 10.0 0.0100 0.013 15.0 0.0 0.0

6 NPC1 557.00 556.03 97.0 0.0100 0.013 24.0 0.0 0.0

7 NPC1 558.98 557.00 46.0 0.0430 0.013 24.0 0.0 0.0

8 NPC1 559.08 558.98 10.0 0.0100 0.013 24.0 0.0 0.0

9 NPC1 557.74 554.88 136.0 0.0210 0.013 24.0 0.0 0.0

10 NPC1 561.00 560.90 10.0 0.0100 0.013 24.0 0.0 0.0

11 NPC1 529.56 528.67 111.0 0.0080 0.013 24.0 0.0 0.0

12 NPC1 533.48 529.56 40.0 0.0980 0.013 24.0 0.0 0.0

13 NPC1 555.00 533.48 75.0 0.2869 0.013 24.0 0.0 0.0

14 NPC1 555.44 555.00 87.0 0.0051 0.013 24.0 0.0 0.0

15 NPC1 557.62 555.44 66.0 0.0330 0.013 24.0 0.0 0.0

16 NPC1 557.71 557.62 16.0 0.0056 0.013 24.0 0.0 0.0

17 NPC2 555.45 554.45 100.0 0.0100 0.013 144.0 48.0 0.0

18 SC 558.78 557.78 100.0 0.0100 0.013 144.0 36.0 0.0

19 SPC1 558.78 557.78 100.0 0.0100 0.013 144.0 36.0 0.0

20 SPC1 562.79 562.69 10.0 0.0100 0.013 24.0 0.0 0.0

21 SPC1 562.69 560.59 60.0 0.0350 0.013 24.0 0.0 0.0

22 SPC1 560.59 534.20 58.0 0.4550 0.013 24.0 0.0 0.0

23 SPC1 534.20 533.40 23.0 0.0348 0.013 24.0 0.0 0.0

24 SPC2 556.52 555.52 100.0 0.0100 0.013 144.0 48.0 0.0

25 Sub C MPM 513.75 509.00 500.0 0.0095 0.015 36.0 0.0 0.0

26 Sub C MPM 515.17 513.75 480.0 0.0030 0.015 36.0 0.0 0.0

27 Sub C MPM 516.50 515.17 400.0 0.0033 0.015 36.0 0.0 0.0

28 Sub C Stage 1 513.75 509.00 500.0 0.0095 0.015 36.0 0.0 0.0

29 Sub C Stage 1 515.17 513.75 480.0 0.0030 0.015 36.0 0.0 0.0

30 Sub C Stage 1 516.50 515.17 400.0 0.0033 0.015 36.0 0.0 0.0
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Time span=0.05-24.00 hrs, dt=0.05 hrs, 480 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11.510 ac   0.00% Impervious   Runoff Depth>28.96"Subcatchment 1S: N Drainage Area
   Flow Length=264'   Slope=0.0300 '/'   Tc=14.0 min   CN=76   Runoff=49.59 cfs  27.773 af

Runoff Area=6.490 ac   0.00% Impervious   Runoff Depth>29.13"Subcatchment 5S: S Drainage Area
   Flow Length=197'   Slope=0.0300 '/'   Tc=13.6 min   CN=77   Runoff=28.00 cfs  15.756 af

Runoff Area=41.760 ac   0.00% Impervious   Runoff Depth>28.58"Subcatchment NBDA: North Berm 
   Flow Length=732'   Slope=0.0300 '/'   Tc=16.8 min   CN=74   Runoff=179.36 cfs  99.474 af

Runoff Area=27.267 ac   0.00% Impervious   Runoff Depth>29.13"Subcatchment NDA: Northern Drainage 
   Flow Length=405'   Slope=0.0300 '/'   Tc=14.8 min   CN=77   Runoff=117.63 cfs  66.188 af

Runoff Area=0.624 ac   0.00% Impervious   Runoff Depth>29.31"Subcatchment NDA8: N Drainage Area 8
   Flow Length=134'   Slope=0.0300 '/'   Tc=13.2 min   CN=78   Runoff=2.70 cfs  1.524 af

Runoff Area=2.920 ac   0.00% Impervious   Runoff Depth>28.77"Subcatchment PDA: Pond Drainage Area
   Flow Length=500'   Slope=0.0300 '/'   Tc=15.4 min   CN=75   Runoff=12.56 cfs  7.001 af

Runoff Area=38.550 ac   0.00% Impervious   Runoff Depth>28.58"Subcatchment SBDA: South Berm 
   Flow Length=749'   Slope=0.0300 '/'   Tc=16.9 min   CN=74   Runoff=165.58 cfs  91.827 af

Runoff Area=6.980 ac   100.00% Impervious   Runoff Depth>32.39"Subcatchment SCDR: Sub Basin C 
   Flow Length=1'   Tc=0.0 min   CN=100   Runoff=30.55 cfs  18.841 af

Runoff Area=19.561 ac   0.00% Impervious   Runoff Depth>29.30"Subcatchment SDA: Southern Drainage 
   Flow Length=340'   Slope=0.0300 '/'   Tc=14.4 min   CN=78   Runoff=84.49 cfs  47.766 af

Runoff Area=0.450 ac   0.00% Impervious   Runoff Depth>29.65"Subcatchment SDA6: S Drainage Area 6
   Flow Length=71'   Slope=0.0300 '/'   Tc=9.9 min   CN=80   Runoff=1.95 cfs  1.112 af

Avg. Flow Depth=2.02'   Max Vel=2.48 fps   Inflow=179.36 cfs  99.474 afReach NB1: North Diversion Berm 1
n=0.030   L=4,332.0'   S=0.0025 '/'   Capacity=513.09 cfs   Outflow=179.03 cfs  98.731 af

Avg. Flow Depth=1.19'   Max Vel=7.17 fps   Inflow=179.03 cfs  98.731 afReach NB2: North Diversion Berm 2
n=0.030   L=193.0'   S=0.0423 '/'   Capacity=2,111.35 cfs   Outflow=179.03 cfs  98.719 af

Avg. Flow Depth=1.96'   Max Vel=2.43 fps   Inflow=165.58 cfs  91.827 afReach SB1: South Diversion Berm 1
n=0.030   L=3,507.0'   S=0.0025 '/'   Capacity=513.17 cfs   Outflow=165.33 cfs  91.260 af

Avg. Flow Depth=1.07'   Max Vel=8.11 fps   Inflow=165.33 cfs  91.260 afReach SB2: South Diversion Berm 2
n=0.030   L=133.0'   S=0.0619 '/'   Capacity=2,552.71 cfs   Outflow=165.33 cfs  91.253 af

Peak Elev=0.00'  Storage=0 cfPond NC: Northern Channel
144.0" x 36.0"  Box Culvert  n=0.013  L=100.0'  S=0.0100 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=563.04'  Storage=207,341 cf   Inflow=117.63 cfs  66.188 afPond NPC1: Northern Perimeter 
   Primary=101.85 cfs  42.309 af   Secondary=66.03 cfs  23.880 af   Outflow=117.71 cfs  66.190 af
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Peak Elev=562.93'  Storage=9.998 af   Inflow=148.59 cfs  70.082 afPond NPC2: Northern Perimeter Channel 
144.0" x 48.0"  Box Culvert  n=0.013  L=100.0'  S=0.0100 '/'   Outflow=144.93 cfs  69.982 af

Peak Elev=0.00'  Storage=0 cfPond SC: Southern Channel
144.0" x 36.0"  Box Culvert  n=0.013  L=100.0'  S=0.0100 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=563.27'  Storage=186,542 cf   Inflow=84.49 cfs  47.766 afPond SPC1: Southern Perimeter 
   Primary=82.72 cfs  47.479 af   Secondary=1.92 cfs  0.286 af   Outflow=84.61 cfs  47.765 af

Peak Elev=562.98'  Storage=5.710 af   Inflow=110.03 cfs  63.235 afPond SPC2: Southern Perimeter Channel 
144.0" x 48.0"  Box Culvert  n=0.013  L=100.0'  S=0.0100 '/'   Outflow=112.83 cfs  63.125 af

Peak Elev=562.69'  Storage=82.301 af   Inflow=601.62 cfs  352.768 afPond Sub C MPM: Proposed Pond in 
   Primary=95.97 cfs  137.823 af   Secondary=505.06 cfs  163.803 af   Outflow=601.03 cfs  301.626 af

Peak Elev=0.00'  Storage=0.000 afPond Sub C Stage 1: Proposed Pond in Sub-Basin C FROM STAGE 1
   Primary=0.00 cfs  0.000 af   Secondary=0.00 cfs  0.000 af

Total Runoff Area = 156.112 ac   Runoff Volume = 377.263 af   Average Runoff Depth = 29.00"
95.53% Pervious = 149.132 ac     4.47% Impervious = 6.980 ac
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Summary for Subcatchment 1S: N Drainage Area

Runoff = 49.59 cfs @ 6.00 hrs,  Volume= 27.773 af,  Depth>28.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs
PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"

Area (ac) CN Description

0.699 89 Gravel roads, HSG C
0.699 96 Gravel surface, HSG C

10.112 74 >75% Grass cover, Good, HSG C

11.510 76 Weighted Average
11.510 100.00% Pervious Area

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

13.0 100 0.0300 0.13 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.80"

1.0 164 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

14.0 264 Total

Subcatchment 1S: N Drainage Area

Runoff

Hydrograph

Time  (hours)
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PPL PMF Check 6

12 and 24

PMF 6,12,24 Rainfall=32.50"

Runoff Area=11.510 ac

Runoff Volume=27.773 af

Runoff Depth>28.96"

Flow Length=264'

Slope=0.0300 '/'

Tc=14.0 min

CN=76

49.59 cfs
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Summary for Subcatchment 5S: S Drainage Area

Runoff = 28.00 cfs @ 5.96 hrs,  Volume= 15.756 af,  Depth>29.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs
PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"

Area (ac) CN Description

5.412 74 >75% Grass cover, Good, HSG C
* 0.539 89
* 0.539 96

6.490 77 Weighted Average
6.490 100.00% Pervious Area

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

13.0 100 0.0300 0.13 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.80"

0.6 97 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.6 197 Total

Subcatchment 5S: S Drainage Area

Runoff

Hydrograph

Time  (hours)
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PPL PMF Check 6

12 and 24

PMF 6,12,24 Rainfall=32.50"

Runoff Area=6.490 ac

Runoff Volume=15.756 af

Runoff Depth>29.13"

Flow Length=197'

Slope=0.0300 '/'

Tc=13.6 min

CN=77

28.00 cfs
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Summary for Subcatchment NBDA: North Berm Drainage Area

Runoff = 179.36 cfs @ 6.00 hrs,  Volume= 99.474 af,  Depth>28.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs
PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"

Area (ac) CN Description

41.760 74 >75% Grass cover, Good, HSG C

41.760 100.00% Pervious Area

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

13.0 100 0.0300 0.13 Sheet Flow, Sheet Flow
Grass: Dense   n= 0.240   P2= 2.80"

3.8 632 0.0300 2.79 Shallow Concentrated Flow, Shallow Flow
Unpaved   Kv= 16.1 fps

16.8 732 Total

Subcatchment NBDA: North Berm Drainage Area

Runoff

Hydrograph

Time  (hours)
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PPL PMF Check 6

12 and 24

PMF 6,12,24 Rainfall=32.50"

Runoff Area=41.760 ac

Runoff Volume=99.474 af

Runoff Depth>28.58"

Flow Length=732'

Slope=0.0300 '/'

Tc=16.8 min

CN=74

179.36 cfs
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Summary for Subcatchment NDA: Northern Drainage Area

Runoff = 117.63 cfs @ 5.95 hrs,  Volume= 66.188 af,  Depth>29.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs
PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"

Area (ac) CN Description

2.435 89 Gravel roads, HSG C
22.397 74 >75% Grass cover, Good, HSG C

* 2.435 96

27.267 77 Weighted Average
27.267 100.00% Pervious Area

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

13.0 100 0.0300 0.13 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.80"

1.8 305 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

14.8 405 Total

Subcatchment NDA: Northern Drainage Area

Runoff

Hydrograph

Time  (hours)
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PPL PMF Check 6

12 and 24

PMF 6,12,24 Rainfall=32.50"

Runoff Area=27.267 ac

Runoff Volume=66.188 af

Runoff Depth>29.13"

Flow Length=405'

Slope=0.0300 '/'

Tc=14.8 min

CN=77

117.63 cfs



PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"Inflow Flood Control Plan - Final 
  Printed  10/3/2016Prepared by Microsoft

Page 12HydroCAD® 10.00-14  s/n 01006  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment NDA8: N Drainage Area 8

Runoff = 2.70 cfs @ 5.95 hrs,  Volume= 1.524 af,  Depth>29.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs
PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"

Area (ac) CN Description

0.486 74 >75% Grass cover, Good, HSG C
0.069 96 Gravel surface, HSG C
0.069 89 Gravel roads, HSG C

0.624 78 Weighted Average
0.624 100.00% Pervious Area

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

13.0 100 0.0300 0.13 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.80"

0.2 34 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.2 134 Total

Subcatchment NDA8: N Drainage Area 8

Runoff

Hydrograph

Time  (hours)
24222018161412108642
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PPL PMF Check 6

12 and 24

PMF 6,12,24 Rainfall=32.50"

Runoff Area=0.624 ac

Runoff Volume=1.524 af

Runoff Depth>29.31"

Flow Length=134'

Slope=0.0300 '/'

Tc=13.2 min

CN=78

2.70 cfs
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Summary for Subcatchment PDA: Pond Drainage Area

Runoff = 12.56 cfs @ 6.00 hrs,  Volume= 7.001 af,  Depth>28.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs
PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"

Area (ac) CN Description

2.760 74 >75% Grass cover, Good, HSG C
0.160 96 Gravel surface, HSG C

2.920 75 Weighted Average
2.920 100.00% Pervious Area

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

13.0 100 0.0300 0.13 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.80"

2.4 400 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

15.4 500 Total

Subcatchment PDA: Pond Drainage Area

Runoff

Hydrograph

Time  (hours)
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PPL PMF Check 6

12 and 24

PMF 6,12,24 Rainfall=32.50"

Runoff Area=2.920 ac

Runoff Volume=7.001 af

Runoff Depth>28.77"

Flow Length=500'

Slope=0.0300 '/'

Tc=15.4 min

CN=75

12.56 cfs
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Summary for Subcatchment SBDA: South Berm Drainage Area

Runoff = 165.58 cfs @ 6.00 hrs,  Volume= 91.827 af,  Depth>28.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs
PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"

Area (ac) CN Description

38.550 74 >75% Grass cover, Good, HSG C

38.550 100.00% Pervious Area

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

13.0 100 0.0300 0.13 Sheet Flow, Sheet Flow
Grass: Dense   n= 0.240   P2= 2.80"

3.9 649 0.0300 2.79 Shallow Concentrated Flow, Shallow Flow
Unpaved   Kv= 16.1 fps

16.9 749 Total

Subcatchment SBDA: South Berm Drainage Area

Runoff

Hydrograph

Time  (hours)
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PPL PMF Check 6

12 and 24

PMF 6,12,24 Rainfall=32.50"

Runoff Area=38.550 ac

Runoff Volume=91.827 af

Runoff Depth>28.58"

Flow Length=749'

Slope=0.0300 '/'

Tc=16.9 min

CN=74

165.58 cfs
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Summary for Subcatchment SCDR: Sub Basin C Direct Runoff

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 30.55 cfs @ 4.60 hrs,  Volume= 18.841 af,  Depth>32.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs
PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"

Area (ac) CN Description

* 6.980 100

6.980 100.00% Impervious Area

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

0.0 1 5.67 Lake or Reservoir, 
Mean Depth= 1.00'

Subcatchment SCDR: Sub Basin C Direct Runoff
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PPL PMF Check 6

12 and 24

PMF 6,12,24 Rainfall=32.50"

Runoff Area=6.980 ac

Runoff Volume=18.841 af

Runoff Depth>32.39"

Flow Length=1'

Tc=0.0 min

CN=100

30.55 cfs
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Summary for Subcatchment SDA: Southern Drainage Area

Runoff = 84.49 cfs @ 5.95 hrs,  Volume= 47.766 af,  Depth>29.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs
PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"

Area (ac) CN Description

15.187 74 >75% Grass cover, Good, HSG C
2.187 89 Gravel roads, HSG C
2.187 96 Gravel surface, HSG C

19.561 78 Weighted Average
19.561 100.00% Pervious Area

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

13.0 100 0.0300 0.13 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.80"

1.4 240 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

14.4 340 Total

Subcatchment SDA: Southern Drainage Area
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PPL PMF Check 6

12 and 24

PMF 6,12,24 Rainfall=32.50"

Runoff Area=19.561 ac

Runoff Volume=47.766 af

Runoff Depth>29.30"

Flow Length=340'

Slope=0.0300 '/'

Tc=14.4 min

CN=78

84.49 cfs
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Summary for Subcatchment SDA6: S Drainage Area 6

Runoff = 1.95 cfs @ 5.95 hrs,  Volume= 1.112 af,  Depth>29.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs
PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"

Area (ac) CN Description

0.294 74 >75% Grass cover, Good, HSG C
0.078 96 Gravel surface, HSG C
0.078 89 Gravel roads, HSG C

0.450 80 Weighted Average
0.450 100.00% Pervious Area

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

9.9 71 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.80"

Subcatchment SDA6: S Drainage Area 6

Runoff
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PPL PMF Check 6

12 and 24

PMF 6,12,24 Rainfall=32.50"

Runoff Area=0.450 ac

Runoff Volume=1.112 af

Runoff Depth>29.65"

Flow Length=71'

Slope=0.0300 '/'

Tc=9.9 min

CN=80

1.95 cfs
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Summary for Reach NB1: North Diversion Berm 1

Inflow Area = 41.760 ac, 0.00% Impervious,  Inflow Depth > 28.58"    for  PMF 6,12,24 event
Inflow = 179.36 cfs @ 6.00 hrs,  Volume= 99.474 af
Outflow = 179.03 cfs @ 6.01 hrs,  Volume= 98.731 af,  Atten= 0%,  Lag= 0.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 2.48 fps,  Min. Travel Time= 29.1 min
Avg. Velocity = 1.57 fps,  Avg. Travel Time= 46.0 min

Peak Storage= 312,397 cf @ 6.01 hrs
Average Depth at Peak Storage= 2.02'
Bank-Full Depth= 3.00'  Flow Area= 158.8 sf,  Capacity= 513.09 cfs

0.00'  x  3.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 33.3  2.0 '/'   Top Width= 105.90'
Length= 4,332.0'   Slope= 0.0025 '/'
Inlet Invert= 575.00',  Outlet Invert= 564.17'

‡

Reach NB1: North Diversion Berm 1
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Inflow Area=41.760 ac

Avg. Flow Depth=2.02'

Max Vel=2.48 fps

n=0.030

L=4,332.0'

S=0.0025 '/'

Capacity=513.09 cfs

179.36 cfs
179.03 cfs
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Reach NB1: North Diversion Berm 1
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Summary for Reach NB2: North Diversion Berm 2

[61] Hint: Exceeded Reach NB1 outlet invert by 1.19' @ 6.00 hrs

Inflow Area = 41.760 ac, 0.00% Impervious,  Inflow Depth > 28.37"    for  PMF 6,12,24 event
Inflow = 179.03 cfs @ 6.01 hrs,  Volume= 98.731 af
Outflow = 179.03 cfs @ 6.02 hrs,  Volume= 98.719 af,  Atten= 0%,  Lag= 0.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 7.17 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 4.54 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 4,817 cf @ 6.02 hrs
Average Depth at Peak Storage= 1.19'
Bank-Full Depth= 3.00'  Flow Area= 158.8 sf,  Capacity= 2,111.35 cfs

0.00'  x  3.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 33.3  2.0 '/'   Top Width= 105.90'
Length= 193.0'   Slope= 0.0423 '/'
Inlet Invert= 564.17',  Outlet Invert= 556.00'

‡

Reach NB2: North Diversion Berm 2
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Inflow Area=41.760 ac

Avg. Flow Depth=1.19'

Max Vel=7.17 fps

n=0.030

L=193.0'

S=0.0423 '/'

Capacity=2,111.35 cfs

179.03 cfs
179.03 cfs
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Reach NB2: North Diversion Berm 2
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Summary for Reach SB1: South Diversion Berm 1

Inflow Area = 38.550 ac, 0.00% Impervious,  Inflow Depth > 28.58"    for  PMF 6,12,24 event
Inflow = 165.58 cfs @ 6.00 hrs,  Volume= 91.827 af
Outflow = 165.33 cfs @ 6.01 hrs,  Volume= 91.260 af,  Atten= 0%,  Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 2.43 fps,  Min. Travel Time= 24.0 min
Avg. Velocity = 1.54 fps,  Avg. Travel Time= 38.1 min

Peak Storage= 238,219 cf @ 6.01 hrs
Average Depth at Peak Storage= 1.96'
Bank-Full Depth= 3.00'  Flow Area= 158.8 sf,  Capacity= 513.17 cfs

0.00'  x  3.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 33.3  2.0 '/'   Top Width= 105.90'
Length= 3,507.0'   Slope= 0.0025 '/'
Inlet Invert= 573.00',  Outlet Invert= 564.23'

‡

Reach SB1: South Diversion Berm 1
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Inflow Area=38.550 ac

Avg. Flow Depth=1.96'

Max Vel=2.43 fps

n=0.030

L=3,507.0'

S=0.0025 '/'

Capacity=513.17 cfs

165.58 cfs
165.33 cfs
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Reach SB1: South Diversion Berm 1

Primary

Stage-Discharge

Discharge  (cfs)
5004003002001000

D
e

p
th

  
(f

e
e

t)

3

2

1

0



PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"Inflow Flood Control Plan - Final 
  Printed  10/3/2016Prepared by Microsoft

Page 24HydroCAD® 10.00-14  s/n 01006  © 2015 HydroCAD Software Solutions LLC

Summary for Reach SB2: South Diversion Berm 2

[61] Hint: Exceeded Reach SB1 outlet invert by 1.07' @ 6.00 hrs

Inflow Area = 38.550 ac, 0.00% Impervious,  Inflow Depth > 28.41"    for  PMF 6,12,24 event
Inflow = 165.33 cfs @ 6.01 hrs,  Volume= 91.260 af
Outflow = 165.33 cfs @ 6.01 hrs,  Volume= 91.253 af,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 8.11 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 5.12 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 2,712 cf @ 6.01 hrs
Average Depth at Peak Storage= 1.07'
Bank-Full Depth= 3.00'  Flow Area= 158.8 sf,  Capacity= 2,552.71 cfs

0.00'  x  3.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 33.3  2.0 '/'   Top Width= 105.90'
Length= 133.0'   Slope= 0.0619 '/'
Inlet Invert= 564.23',  Outlet Invert= 556.00'
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Reach SB2: South Diversion Berm 2
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Inflow Area=38.550 ac

Avg. Flow Depth=1.07'

Max Vel=8.11 fps

n=0.030

L=133.0'

S=0.0619 '/'

Capacity=2,552.71 cfs
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Reach SB2: South Diversion Berm 2
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Summary for Pond NC: Northern Channel

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description

#1 559.00' 305,761 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

559.00 8,044 0 0
560.00 26,557 17,301 17,301
561.00 51,068 38,813 56,113
562.00 74,828 62,948 119,061
563.00 93,363 84,096 203,157
564.00 111,846 102,605 305,761

Device Routing     Invert Outlet Devices

#1 Primary 558.41' 144.0" W x 36.0" H  Box Box Culvert   
L= 100.0'   Box, 0° wingwalls, square crown edge,  Ke= 0.700   
Inlet / Outlet Invert= 558.41' / 557.41'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 36.00 sf   

Primary OutFlow  Max=0.00 cfs @ 0.05 hrs  HW=0.00'   (Free Discharge)
1=Box Culvert  ( Controls 0.00 cfs)

Pond NC: Northern Channel
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Pond NC: Northern Channel
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Summary for Pond NPC1: Northern Perimeter Channel 1

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=92)

Inflow Area = 27.267 ac, 0.00% Impervious,  Inflow Depth > 29.13"    for  PMF 6,12,24 event
Inflow = 117.63 cfs @ 5.95 hrs,  Volume= 66.188 af
Outflow = 117.71 cfs @ 6.08 hrs,  Volume= 66.190 af,  Atten= 0%,  Lag= 7.6 min
Primary = 101.85 cfs @ 2.39 hrs,  Volume= 42.309 af
Secondary = 66.03 cfs @ 6.02 hrs,  Volume= 23.880 af

Routing by Dyn-Stor-Ind method, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 563.04' @ 6.02 hrs   Surf.Area= 94,188 sf   Storage= 207,341 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 21.5 min ( 352.6 - 331.1 )

Volume Invert Avail.Storage Storage Description

#1 559.00' 305,761 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

559.00 8,044 0 0
560.00 26,557 17,301 17,301
561.00 51,068 38,813 56,113
562.00 74,828 62,948 119,061
563.00 93,363 84,096 203,157
564.00 111,846 102,605 305,761

Device Routing     Invert Outlet Devices

#1 Primary 558.41' 144.0" W x 36.0" H  Box Box Culvert   
L= 100.0'   Box, 0° wingwalls, square crown edge,  Ke= 0.700   
Inlet / Outlet Invert= 558.41' / 557.41'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 36.00 sf   

#2 Device 5 562.53' 36.0" Horiz. Sed Trap    C= 0.600   Limited to weir flow at low heads   
#3 Secondary 558.22' 15.0"  Round Culvert   

L= 108.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 558.22' / 556.06'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#4 Device 3 558.49' 15.0"  Round Culvert   
L= 54.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 558.49' / 558.22'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#5 Device 4 558.59' 15.0"  Round Culvert   
L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 558.59' / 558.49'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#6 Device 9 561.97' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#7 Secondary 557.00' 24.0"  Round Culvert   
L= 97.0'   CPP, projecting, no headwall,  Ke= 0.900   
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Inlet / Outlet Invert= 557.00' / 556.03'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#8 Device 7 558.98' 24.0"  Round Culvert   
L= 46.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 558.98' / 557.00'   S= 0.0430 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#9 Device 8 559.08' 24.0"  Round Culvert   
L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 559.08' / 558.98'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#10 Device 12 561.26' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#11 Secondary 557.74' 24.0"  Round Culvert   
L= 136.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 557.74' / 554.88'   S= 0.0210 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#12 Device 11 561.00' 24.0"  Round Culvert   
L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 561.00' / 560.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#13 Device 19 560.05' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#14 Secondary 529.56' 24.0"  Round Culvert   
L= 111.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 529.56' / 528.67'   S= 0.0080 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#15 Device 14 533.48' 24.0"  Round Culvert   
L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 533.48' / 529.56'   S= 0.0980 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#16 Device 15 555.00' 24.0"  Round Culvert   
L= 75.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 555.00' / 533.48'   S= 0.2869 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#17 Device 16 555.44' 24.0"  Round Culvert   
L= 87.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 555.44' / 555.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#18 Device 17 557.62' 24.0"  Round Culvert   
L= 66.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 557.62' / 555.44'   S= 0.0330 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#19 Device 18 557.71' 24.0"  Round Culvert   
L= 16.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 557.71' / 557.62'   S= 0.0056 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   



PPL PMF Check 6, 12 and 24  PMF 6,12,24 Rainfall=32.50"Inflow Flood Control Plan - Final 
  Printed  10/3/2016Prepared by Microsoft

Page 30HydroCAD® 10.00-14  s/n 01006  © 2015 HydroCAD Software Solutions LLC

Primary OutFlow  Max=101.74 cfs @ 2.39 hrs  HW=560.49'  TW=558.49'   (Dynamic Tailwater)
1=Box Culvert  (Inlet Controls 101.74 cfs @ 4.08 fps)

Secondary OutFlow  Max=66.03 cfs @ 6.02 hrs  HW=563.04'   (Free Discharge)
3=Culvert  (Passes 9.13 cfs of 9.56 cfs potential flow)

4=Culvert  (Passes 9.13 cfs of 9.25 cfs potential flow)
5=Culvert  (Inlet Controls 9.13 cfs @ 7.44 fps)

2=Sed Trap  (Passes 9.13 cfs of 11.37 cfs potential flow)
7=Culvert  (Passes 20.56 cfs of 26.82 cfs potential flow)

8=Culvert  (Passes 20.56 cfs of 20.91 cfs potential flow)
9=Culvert  (Inlet Controls 20.56 cfs @ 6.54 fps)

6=Orifice/Grate  (Passes 20.56 cfs of 34.33 cfs potential flow)
11=Culvert  (Passes 11.47 cfs of 24.78 cfs potential flow)

12=Culvert  (Barrel Controls 11.47 cfs @ 4.44 fps)
10=Orifice/Grate  (Passes 11.47 cfs of 45.47 cfs potential flow)

14=Culvert  (Passes 24.86 cfs of 68.06 cfs potential flow)
15=Culvert  (Passes 24.86 cfs of 63.83 cfs potential flow)

16=Culvert  (Passes 24.86 cfs of 31.70 cfs potential flow)
17=Culvert  (Passes 24.86 cfs of 30.69 cfs potential flow)

18=Culvert  (Passes 24.86 cfs of 25.12 cfs potential flow)
19=Culvert  (Inlet Controls 24.86 cfs @ 7.91 fps)

13=Orifice/Grate  (Passes 24.86 cfs of 58.90 cfs potential flow)

Pond NPC1: Northern Perimeter Channel 1
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Pond NPC1: Northern Perimeter Channel 1
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Summary for Pond NPC2: Northern Perimeter Channel 2

Inflow Area = 38.777 ac, 0.00% Impervious,  Inflow Depth > 21.69"    for  PMF 6,12,24 event
Inflow = 148.59 cfs @ 2.39 hrs,  Volume= 70.082 af
Outflow = 144.93 cfs @ 2.14 hrs,  Volume= 69.982 af,  Atten= 2%,  Lag= 0.0 min
Primary = 144.93 cfs @ 2.14 hrs,  Volume= 71.192 af

Routing by Dyn-Stor-Ind method, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 562.93' @ 5.98 hrs   Surf.Area= 2.296 ac   Storage= 9.998 af

Plug-Flow detention time= 71.4 min calculated for 69.836 af (100% of inflow)
Center-of-Mass det. time= 69.7 min ( 420.5 - 350.7 )

Volume Invert Avail.Storage Storage Description

#1 555.00' 12.479 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

555.00 0.049 0.000 0.000
556.00 0.215 0.132 0.132
558.00 1.014 1.229 1.361
560.00 1.629 2.643 4.004
562.00 2.247 3.876 7.880
564.00 2.352 4.599 12.479

Device Routing     Invert Outlet Devices

#1 Primary 555.45' 144.0" W x 48.0" H  Box Culvert   
L= 100.0'   Box, 0° wingwalls, square crown edge,  Ke= 0.700   
Inlet / Outlet Invert= 555.45' / 554.45'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 48.00 sf   

Primary OutFlow  Max=144.83 cfs @ 2.14 hrs  HW=558.08'  TW=555.17'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 144.83 cfs @ 4.59 fps)
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Pond NPC2: Northern Perimeter Channel 2
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Summary for Pond SC: Southern Channel

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description

#1 559.00' 252,048 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

559.00 2,790 0 0
560.00 19,112 10,951 10,951
561.00 41,428 30,270 41,221
562.00 62,991 52,210 93,431
563.00 79,309 71,150 164,581
564.00 95,626 87,468 252,048

Device Routing     Invert Outlet Devices

#1 Primary 558.78' 144.0" W x 36.0" H  Box Culvert   
L= 100.0'   Box, 0° wingwalls, square crown edge,  Ke= 0.700   
Inlet / Outlet Invert= 558.78' / 557.78'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 36.00 sf   

Primary OutFlow  Max=0.00 cfs @ 0.05 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)
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Pond SC: Southern Channel
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Summary for Pond SPC1: Southern Perimeter Channel 1

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=10)

Inflow Area = 19.561 ac, 0.00% Impervious,  Inflow Depth > 29.30"    for  PMF 6,12,24 event
Inflow = 84.49 cfs @ 5.95 hrs,  Volume= 47.766 af
Outflow = 84.61 cfs @ 6.09 hrs,  Volume= 47.765 af,  Atten= 0%,  Lag= 8.2 min
Primary = 82.72 cfs @ 6.09 hrs,  Volume= 47.479 af
Secondary = 1.92 cfs @ 6.02 hrs,  Volume= 0.286 af

Routing by Dyn-Stor-Ind method, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 563.27' @ 6.02 hrs   Surf.Area= 83,705 sf   Storage= 186,542 cf

Plug-Flow detention time= 24.8 min calculated for 47.765 af (100% of inflow)
Center-of-Mass det. time= 24.7 min ( 354.3 - 329.6 )

Volume Invert Avail.Storage Storage Description

#1 559.00' 252,048 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

559.00 2,790 0 0
560.00 19,112 10,951 10,951
561.00 41,428 30,270 41,221
562.00 62,991 52,210 93,431
563.00 79,309 71,150 164,581
564.00 95,626 87,468 252,048

Device Routing     Invert Outlet Devices

#1 Primary 558.78' 144.0" W x 36.0" H  Box Culvert   
L= 100.0'   Box, 0° wingwalls, square crown edge,  Ke= 0.700   
Inlet / Outlet Invert= 558.78' / 557.78'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 36.00 sf   

#2 Device 3 562.79' 36.0" Horiz. Orifice/Grate X 2.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 4 562.79' 24.0"  Round Culvert X 2.00   
L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 562.79' / 562.69'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#4 Device 5 562.69' 24.0"  Round Culvert X 2.00   
L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 562.69' / 560.59'   S= 0.0350 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#5 Device 6 560.59' 24.0"  Round Culvert X 2.00   
L= 58.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 560.59' / 534.20'   S= 0.4550 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#6 Secondary 534.20' 24.0"  Round Culvert X 2.00   
L= 23.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 534.20' / 533.40'   S= 0.0348 '/'   Cc= 0.900   
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n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=82.92 cfs @ 6.09 hrs  HW=563.26'  TW=562.97'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 82.92 cfs @ 2.30 fps)

Secondary OutFlow  Max=1.91 cfs @ 6.02 hrs  HW=563.27'   (Free Discharge)
6=Culvert  (Passes 1.91 cfs of 126.54 cfs potential flow)

5=Culvert  (Passes 1.91 cfs of 30.95 cfs potential flow)
4=Culvert  (Passes 1.91 cfs of 3.09 cfs potential flow)

3=Culvert  (Barrel Controls 1.91 cfs @ 2.49 fps)
2=Orifice/Grate  (Passes 1.91 cfs of 20.45 cfs potential flow)
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Pond SPC1: Southern Perimeter Channel 1
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Summary for Pond SPC2: Southern Perimeter Channel 2

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=15)
[80] Warning: Exceeded Pond SPC1 by 0.04' @ 2.90 hrs (27.65 cfs 0.351 af) 

Inflow Area = 26.051 ac, 0.00% Impervious,  Inflow Depth > 29.13"    for  PMF 6,12,24 event
Inflow = 110.03 cfs @ 6.00 hrs,  Volume= 63.235 af
Outflow = 112.83 cfs @ 6.09 hrs,  Volume= 63.125 af,  Atten= 0%,  Lag= 5.7 min
Primary = 112.83 cfs @ 6.09 hrs,  Volume= 63.125 af

Routing by Dyn-Stor-Ind method, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 562.98' @ 5.97 hrs   Surf.Area= 1.513 ac   Storage= 5.710 af

Plug-Flow detention time= 42.6 min calculated for 63.125 af (100% of inflow)
Center-of-Mass det. time= 40.8 min ( 389.2 - 348.4 )

Volume Invert Avail.Storage Storage Description

#1 556.00' 7.341 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

556.00 0.033 0.000 0.000
558.00 0.530 0.563 0.563
560.00 0.936 1.466 2.029
562.00 1.344 2.280 4.309
564.00 1.688 3.032 7.341

Device Routing     Invert Outlet Devices

#1 Primary 556.52' 144.0" W x 48.0" H  Box Box Culvert C2   
L= 100.0'   Box, 0° wingwalls, square crown edge,  Ke= 0.700   
Inlet / Outlet Invert= 556.52' / 555.52'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 48.00 sf   

Primary OutFlow  Max=112.37 cfs @ 6.09 hrs  HW=562.97'  TW=562.67'   (Dynamic Tailwater)
1=Box Culvert C2  (Inlet Controls 112.37 cfs @ 2.34 fps)
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Pond SPC2: Southern Perimeter Channel 2
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Summary for Pond Sub C MPM: Proposed Pond in Sub-Basin C FROM MPM

[82] Warning: Early inflow requires earlier time span
[62] Hint: Exceeded Reach NB2 OUTLET depth by 5.50' @ 5.95 hrs
[62] Hint: Exceeded Reach SB2 OUTLET depth by 5.62' @ 5.95 hrs
[80] Warning: Exceeded Pond NPC2 by 0.11' @ 2.90 hrs (68.22 cfs 6.459 af) 
[80] Warning: Exceeded Pond SPC2 by 0.01' @ 13.05 hrs (20.56 cfs 4.671 af) 

Inflow Area = 156.112 ac, 4.47% Impervious,  Inflow Depth > 27.12"    for  PMF 6,12,24 event
Inflow = 601.62 cfs @ 5.95 hrs,  Volume= 352.768 af
Outflow = 601.03 cfs @ 5.93 hrs,  Volume= 301.626 af,  Atten= 0%,  Lag= 0.0 min
Primary = 95.97 cfs @ 5.93 hrs,  Volume= 137.823 af
Secondary = 505.06 cfs @ 5.93 hrs,  Volume= 163.803 af

Routing by Dyn-Stor-Ind method, Time Span= 0.05-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 562.69' @ 5.93 hrs   Surf.Area= 4.118 ac   Storage= 82.301 af

Plug-Flow detention time= 224.4 min calculated for 301.563 af (85% of inflow)
Center-of-Mass det. time= 122.7 min ( 495.8 - 373.0 )

Volume Invert Avail.Storage Storage Description

#1 530.00' 87.756 af Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

530.00 0.716 0.000 0.000
532.00 1.100 1.816 1.816
534.00 1.360 2.460 4.276
536.00 1.560 2.920 7.196
538.00 1.760 3.320 10.516
540.00 1.950 3.710 14.226
542.00 2.130 4.080 18.306
544.00 2.540 4.670 22.976
546.00 2.490 5.030 28.006
548.00 2.660 5.150 33.156
550.00 2.840 5.500 38.656
552.00 3.030 5.870 44.526
554.00 3.220 6.250 50.776
556.00 3.400 6.620 57.396
558.00 3.550 6.950 64.346
560.00 3.760 7.310 71.656
562.00 4.000 7.760 79.416
564.00 4.340 8.340 87.756

Device Routing     Invert Outlet Devices

#1 Primary 513.75' 36.0"  Round Culvert   
L= 500.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 513.75' / 509.00'   S= 0.0095 '/'   Cc= 0.900   
n= 0.015  Concrete sewer w/manholes & inlets,  Flow Area= 7.07 sf   

#2 Device 1 515.17' 36.0"  Round Culvert   
L= 480.0'   RCP, groove end projecting,  Ke= 0.200   
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Inlet / Outlet Invert= 515.17' / 513.75'   S= 0.0030 '/'   Cc= 0.900   
n= 0.015  Concrete sewer w/manholes & inlets,  Flow Area= 7.07 sf   

#3 Device 2 516.50' 36.0"  Round Culvert   
L= 400.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 516.50' / 515.17'   S= 0.0033 '/'   Cc= 0.900   
n= 0.015  Concrete sewer w/manholes & inlets,  Flow Area= 7.07 sf   

#4 Device 3 530.00' 2.0" Vert. Orifice/Grate X 4.00 columns   
X 4 rows with 18.0" cc spacing C= 0.600   

#5 Device 3 552.55' 36.0" Horiz. Orifice/Grate X 0.80    C= 0.600   
Limited to weir flow at low heads   

#6 Secondary 560.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00  3.00  4.00   
Width (feet)  22.00  34.00  46.00  58.00  70.00   

Primary OutFlow  Max=95.97 cfs @ 5.93 hrs  HW=562.69'   (Free Discharge)
1=Culvert  (Passes 95.97 cfs of 164.44 cfs potential flow)

2=Culvert  (Passes 95.97 cfs of 159.11 cfs potential flow)
3=Culvert  (Passes 95.97 cfs of 168.16 cfs potential flow)

4=Orifice/Grate  (Orifice Controls 9.26 cfs @ 26.52 fps)
5=Orifice/Grate  (Orifice Controls 86.71 cfs @ 12.27 fps)

Secondary OutFlow  Max=504.87 cfs @ 5.93 hrs  HW=562.69'   (Free Discharge)
6=Custom Weir/Orifice  (Weir Controls 504.87 cfs @ 4.92 fps)

Pond Sub C MPM: Proposed Pond in Sub-Basin C FROM MPM
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Pond Sub C MPM: Proposed Pond in Sub-Basin C FROM MPM
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Summary for Pond Sub C Stage 1: Proposed Pond in Sub-Basin C FROM STAGE 1

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description

#1 551.65' 77.377 af Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

551.65 5.620 0.000 0.000
559.00 6.360 44.027 44.027
564.00 6.980 33.350 77.377

Device Routing     Invert Outlet Devices

#1 Primary 513.75' 36.0"  Round Culvert   
L= 500.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 513.75' / 509.00'   S= 0.0095 '/'   Cc= 0.900   
n= 0.015  Concrete sewer w/manholes & inlets,  Flow Area= 7.07 sf   

#2 Device 1 515.17' 36.0"  Round Culvert   
L= 480.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 515.17' / 513.75'   S= 0.0030 '/'   Cc= 0.900   
n= 0.015  Concrete sewer w/manholes & inlets,  Flow Area= 7.07 sf   

#3 Device 2 516.50' 36.0"  Round Culvert   
L= 400.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 516.50' / 515.17'   S= 0.0033 '/'   Cc= 0.900   
n= 0.015  Concrete sewer w/manholes & inlets,  Flow Area= 7.07 sf   

#4 Device 3 530.00' 2.0" Vert. Orifice/Grate X 4.00 columns   
X 4 rows with 18.0" cc spacing C= 0.600   

#5 Device 3 551.65' 36.0" Horiz. Orifice/Grate   
X 50 rows C= 0.600 in 2.0" x 2.0" Grate (1,272,345% open area)   
Limited to weir flow at low heads   

#6 Secondary 559.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00  3.00  4.00  5.00   
Width (feet)  40.00  52.00  64.00  76.00  88.00  100.00   

Primary OutFlow  Max=0.00 cfs @ 0.05 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Culvert  ( Controls 0.00 cfs)
3=Culvert  ( Controls 0.00 cfs)

4=Orifice/Grate  ( Controls 0.00 cfs)
5=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.05 hrs  HW=0.00'   (Free Discharge)
6=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Pond Sub C Stage 1: Proposed Pond in Sub-Basin C FROM STAGE 1
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HYDROMETEOROLOGICAL REPORT NO. 51 
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