
  

   
 

 
 

Memorandum 

Date: March 13, 2019 Job No.:  18-507 

To: Mr. George Hanlon 

  

From: Tara Schutter, P.E.  / John Stolberg, PE (Atwell) 

Subject: Richards Dam Breach / Inundation Analysis 
 

This report is to summarize the analysis of a possible dam break scenario of Richard’s Reservoir.  A 
development, Talon Pointe Subdivision, is being proposed downstream to the east of Richards Dam.  
Richard’s Reservoir is located west of the intersection of 152nd and Holly street in Thornton, CO.  Richard’s 
Dam is classified as a low hazard, non-jurisdictional dam as defined by the Colorado State Engineer’s Office 
(SEO).  The dam is approximately 14 feet in height with a normal storage of 93 ac-ft.   
 
This analysis was completed at the request of the City of Thornton to analyze the impacts of a dam break on 
the proposed Talon Pointe Subdivision. The State Engineer’s Office regulations and guidelines were used in 
preparation of this analysis.   
 
The existing Richards reservoir dam lies on the east and north side of the reservoir with the max section and 
outlet of the dam location on the north side.  In order to analyze the effects of a dam breach on the Talon 
Pointe Subdivision, a dam break scenario of the east embankment was studied.  The inundation area from a 
dam break to the north would not impact the proposed subdivision.  It should be noted that most dam breaks 
are studied at the max section of the dam where the outlet works is located. 
 
In order to analyze the dam break, additional survey was completed by Atwell Group to prepare an accurate 
layout and cross section of the dam and to obtain accurate spillway and overflow pipe elevations.  An exhibit 
of the survey and dam layout including a dam cross section is attached in Appendix A of this report.   
 
The dam failure analysis of Richards Dam was conducted in accordance with the Guidelines for Dam Breach 
Analysis as prepared by the Colorado State Engineer’s Office.  The prescribed procedure utilizes methods of 
dam breach parameter development proposed by Froehlich (2008) and MacDonald & Langridge – 
Monopolis/Washington State (MLM-WA) (2007).  Appendix B contains the supporting documentation 
developed within this analysis to facilitate the breach calculations.  The breach bottom width of 36 feet with 
1V:1H side slopes and a breach formation time of 0.42 hours were calculated using the Froehlich method.  
The SEO spreadsheet labeled “Estimation of Dam Breach Parameters using the Froehlich 2008 method” was 
implemented in support of this analysis, a copy of which has been included in Appendix B.  A comparison of 
the breach parameters calculated by both methods is shown below in Table 1. The corresponding 
spreadsheet for each method is included within Appendix B of this report. 



  

  
 Bottom Width 

(ft) 
Time of Failure 

(hrs) 
Estimated Peak 
Discharge (cfs) 

Froelich 36.3 0.42 2,560 
MLM-WA 30.9 0.37 2,093 

Table 1: Richards Dam Failure Inundation  - Comparison of Breach Parameters 

 
In an effort to be conservative, the Froelich method was modeled using an estimated peak discharge of 2,560 
cfs.  A site visit to the dam as well as the downstream floodpath was performed.  The flow path of the breach 
of the east dam of Richards Reservoir flows across an irrigation ditch immediately downstream of the dam.  
As the breach flow proceeds east, it crosses Holly Street and Monaco Street before entering the proposed 
Talon Pointe Subdivision.  
 
Atwell had prepared a Hec-Ras model through the proposed subdivision prior to the breach analysis.  Based 
on this history and set up of the model, Atwell then completed the routing of the breach flow downstream 
of the dam through the subdivision.  The Hec-Ras Model, using a breach flow of 2,560 cfs, and associated 
inundation maps can be found in Appendix C.  
 
The dam breach flow inundation proceeds east from the dam and overtops Holly Street by up to 15-1/2 
inches. The highway department appears to have marked a culvert with a couple of reflectors, but any culvert 
is small, inconsequential to the dam breach flow and not modeled.  The flow continues as sheet flow east 
toward Monaco.  The proposed improvements to Monaco include adding twin 9’ x 5’ box culverts with a 10’ 
type R inlet and grouted boulders on the downstream side.  The culverts at Monaco are designed to pass the 
100-year storm, but not the dam breach flow.  If the culverts are not built, the flow over the road would be 
15 inches deep.  With the culverts, the overflow is reduced to 8-1/2”.  After passing Monaco, the flow passes 
through the subdivision in a dedicated swale, grass-lined with a meandering channel and riffle drops.  The 
flow then passes over and under Oneida Street in five culverts in the subdivision.  The center 10’ x 5’ culvert 
handles the channel flow.  Two 54” diameter culverts and two 48” diameter culverts carry the overbank 
flows.  Together the culverts pass the 100-year storm, but in the event of a dam breach, Oneida Street 
overflows 23 inches deep. A grouted boulder rundown is proposed on the upstream and downstream side of 
the Oneida culvert.  The flow proceeds east through the subdivision in another dedicated swale having a 
meandering grass-lined channel and more riffle drops and lastly enters a grouted boulder rundown channel 
before passing through a 24’ Conspan bridge at Quebec Street.    
 
The 100-year floodplain does not inundate any buildable lots.  The breach flow through the subdivision is 
contained in the proposed channel but encroaches onto the westerly edge of Tracts 2 and 3 (along Monaco 
Street) which are noted on the plat as Restricted, “Portions of this lot are in the floodplain.”  However, the 
encroachment is outside the building envelopes and would not impact the structures on the lots.   
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PROJECT:

OVERTOPPING

10.0
93.8
11.7
14.8
1.3
1

Minor

51.0
36.3
0.42
9.4

2560

3.46
120.3
12.0

USING THE FROEHLICH 2008 METHOD
ESTIMATION OF DAM BREACH PARAMETERS

Richards Reservoir

Average Breach Width (Bavg) = Feet

BREACH INPUT PARAMETERS:

Dam Size Class:

Height of water over base elevation of breach (Hw) =

Select Failure Mode From Drop-Down Menu:

Height of breach (Hb) =

Volume of water in the reservoir at the time of failure (Vw) =

Note: Storage volume of reservoir is outside the data set used to generate the emperical equations used in the Froehlich Method

Acre Feet/Foot
Hours

Cubic Feet per SecondPredicted Peak Flow (Qp) =

RESULTS CHECK:
If (Bavg/Hb) > 0.6, Full Breach Devlopment is Anticipated

If 1.6 < (ER/Hw) < 21, Erosion Rate is Assumed ReasonableErosion Rate Divided by Height of Water Over Base of Breach (ER/Hw) =

Storage Intensity (SI) =

Acre-Feet

Feet

Feet

Reservoir Surface Area at Hw (As) = Acres

CALCULATED BREACH CHARACTERISTICS:

Failure Mode Factor (Ko) =
Breach Side-Slope Ratio (Zb) = Z(H):1(V)

Assumes Full Reservoir At Time of Breach.

Bottom Width of Breach (Bb) =
Breach Formation Time (Tf) = 

Average Breach Width Divided by Height of Breach (Bavg/Hb ) =
Erosion Rate (ER), Calculated as (Bavg/Tf) =

Feet

Froehlichv2_0



PROJECT:

10.0
93.8
11.7
18.0
14.8
1.0
1.7
0.5

0.70
Minor

937.5
634.1
37.5
30.9
23.5
0.37
9.4

2093

2.10
84.2
8.4

Breach Formation Time (Tf) =

Peak Breach Discharge (Qp) = Cubic Feet per Second

Erosion Rate (ER), Calculated as (Bavg/Tf) =
Average Breach Width Divided by Height of Breach (Bavg/Hb ) = If (Bavg/Hb) > 0.6, Full Breach Development is Anticipated

Acre Feet/FootStorage Intensity (SI) =

Feet

Piping Orifice Coefficient (Cp) = Used To Calculate Peak Discharge Through Piping Hole

RESULTS CHECK:

Erosion Rate Divided by Height of Water Over Base of Breach (ER/Hw) = If 1.6 < (ER/Hw) < 21, Erosion Rate is Assumed Reasonable

Assumes Full Reservoir At Time of Breach

Bottom Width of Breach (Bb) = Feet
Average Breach Width (Bavg) =

USING THE MACDONALD & LANGRIDGE-MONOPOLIS OR WASHINGTON STATE METHODS

Acres

Hours

Breach Formation Factor (BFF) =
Embankment Volume Eroded (Ver) =

Average Dam Width (Wavg) =

CALCULATED BREACH CHARACTERISTICS:

Height of breach from dam crest to base elevation of breach (Hb) =
Slope of upstream dam face (Zu) =

Slope of downstream dam face (Zd) =

ESTIMATION OF DAM BREACH PARAMETERS 

Height of water over base elevation of breach (Hw) =
Volume of water stored in reservoir at time of failure (Vw) =

Richards Reservoir

EARTHEN (COHESIVE)

WITH ALL FAILURE TIMES ESTIMATED BY WASHINGTON STATE METHOD

Acre-Feet
Feet

BREACH INPUT PARAMETERS:

Select Embankment Type From Drop-Down Menu:

Cubic Yards
Feet (In Direction of Flow)

Reservoir Surface Area at Hw (As) =

Breach side-slope ratio (Zb) =
Z(H):1(V)
Z(H):1(V)

Feet

Dam Size Class:

Crest width of dam (C) =
Feet
Z(H):1(V)

MLM-WAv2_0
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HEC-RAS  Plan: Plan 03   River: CL - HEC-RAS   Reach: CL - HEC-RAS    Profile: DAM BREACH
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Shear Chan Shear LOB Shear ROB

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (lb/sq ft) (lb/sq ft) (lb/sq ft)
CL - HEC-RAS 3985.82 DAM BREACH 2560.00 5159.75 5164.98 5163.37 5165.57 0.007416 5.06 448.09 100.00 0.42 2.13 1.37 1.40
CL - HEC-RAS 3950 DAM BREACH 2560.00 5160.17 5164.82 5165.41 0.002977 6.43 415.41 100.00 0.53 0.86 0.73 0.65
CL - HEC-RAS 3921.15 DAM BREACH 2560.00 5159.80 5164.69 5163.13 5165.05 0.002044 5.19 540.66 150.00 0.43 0.57 0.42 0.35
CL - HEC-RAS 3897.31 Culvert
CL - HEC-RAS 3830 DAM BREACH 2560.00 5152.42 5157.76 5157.76 5159.27 0.029754 10.03 261.48 87.27 0.83 8.42 1.08 2.29
CL - HEC-RAS 3817.39 DAM BREACH 2560.00 5149.27 5153.31 5154.72 5158.12 0.242220 17.75 146.14 76.80 2.08 33.48 5.91 7.03
CL - HEC-RAS 3800 DAM BREACH 2560.00 5149.13 5152.72 5153.86 5156.52 0.037382 17.98 173.53 84.23 1.74 7.56 3.62 3.60
CL - HEC-RAS 3750 DAM BREACH 2560.00 5148.93 5154.58 5153.67 5155.40 0.004267 8.37 362.67 100.54 0.64 1.40 0.81 0.79
CL - HEC-RAS 3700 DAM BREACH 2560.00 5148.73 5154.35 5155.19 0.004365 8.44 359.87 100.38 0.64 1.42 0.83 0.80
CL - HEC-RAS 3650 DAM BREACH 2560.00 5148.53 5154.10 5154.96 0.004567 8.58 354.34 99.97 0.66 1.47 0.86 0.81
CL - HEC-RAS 3600 DAM BREACH 2560.00 5148.33 5153.86 5154.73 0.004692 8.65 351.85 100.36 0.66 1.50 0.88 0.81
CL - HEC-RAS 3589.73 DAM BREACH 2560.00 5148.29 5153.73 5154.66 0.005120 8.93 340.73 98.93 0.69 1.61 0.94 0.87
CL - HEC-RAS 3550 DAM BREACH 2560.00 5148.13 5153.58 5154.48 0.004916 8.77 347.27 100.59 0.68 1.55 0.91 0.85
CL - HEC-RAS 3525.06 DAM BREACH 2560.00 5148.03 5153.09 5152.72 5154.26 0.011443 6.35 308.39 96.79 0.51 3.34 1.90 1.85
CL - HEC-RAS 3520.04 DAM BREACH 2560.00 5148.01 5152.68 5152.68 5154.16 0.016730 7.25 273.63 94.22 0.61 4.48 2.51 2.44
CL - HEC-RAS 3509.16 DAM BREACH 2560.00 5146.92 5150.92 5151.73 5153.68 0.046037 10.78 198.61 85.00 0.98 10.47 5.39 4.77
CL - HEC-RAS 3500 DAM BREACH 2560.00 5146.88 5152.51 5151.57 5153.36 0.006868 5.30 362.25 100.44 0.40 2.24 1.28 1.30
CL - HEC-RAS 3466.22 DAM BREACH 2560.00 5146.75 5152.33 5153.19 0.004507 8.54 356.03 100.19 0.65 1.46 0.79 0.86
CL - HEC-RAS 3429.54 DAM BREACH 2560.00 5146.60 5152.15 5153.03 0.004672 8.65 351.22 99.62 0.66 1.50 0.78 0.90
CL - HEC-RAS 3400 DAM BREACH 2560.00 5146.48 5152.06 5152.89 0.004349 8.38 359.87 99.68 0.64 1.41 0.80 0.85
CL - HEC-RAS 3380.38 DAM BREACH 2560.00 5146.40 5152.01 5152.80 0.004148 8.21 367.64 101.48 0.63 1.35 0.79 0.79
CL - HEC-RAS 3353.55 DAM BREACH 2560.00 5146.29 5151.76 5152.68 0.004978 8.84 344.10 99.36 0.68 1.58 0.93 0.81
CL - HEC-RAS 3323.72 DAM BREACH 2560.00 5146.17 5151.14 5151.03 5152.46 0.008253 10.65 289.14 95.34 0.87 2.36 1.34 1.02
CL - HEC-RAS 3300 DAM BREACH 2560.00 5146.08 5150.75 5150.75 5152.22 0.017280 7.36 273.46 96.69 0.62 4.63 2.55 2.28
CL - HEC-RAS 3293.9 DAM BREACH 2560.00 5146.05 5150.32 5150.47 5151.98 0.018274 7.11 263.75 94.53 0.63 4.45 2.89 2.22
CL - HEC-RAS 3283.9 DAM BREACH 2560.00 5145.05 5150.86 5149.83 5151.62 0.003753 8.01 377.92 101.16 0.60 1.27 0.76 0.68
CL - HEC-RAS 3278.9 DAM BREACH 2560.00 5145.03 5150.84 5151.59 0.005553 4.87 388.11 103.00 0.36 1.87 1.12 1.07
CL - HEC-RAS 3250 DAM BREACH 2560.00 5144.92 5150.73 5151.45 0.003595 7.84 388.55 105.24 0.59 1.21 0.67 0.73
CL - HEC-RAS 3230.87 DAM BREACH 2560.00 5144.84 5150.65 5151.39 0.003709 7.96 383.14 104.47 0.60 1.25 0.63 0.76
CL - HEC-RAS 3200 DAM BREACH 2560.00 5144.72 5150.41 5151.26 0.004371 8.51 357.38 99.60 0.64 1.44 0.66 0.87
CL - HEC-RAS 3172.25 DAM BREACH 2560.00 5144.60 5150.32 5151.09 0.006069 5.03 380.00 104.82 0.38 2.01 1.05 1.21
CL - HEC-RAS 3167.25 DAM BREACH 2560.00 5144.58 5150.34 5151.03 0.004871 4.54 407.01 107.78 0.34 1.63 0.87 1.04
CL - HEC-RAS 3157.25 DAM BREACH 2560.00 5143.58 5150.47 5150.94 0.003053 4.07 495.40 129.98 0.28 1.23 0.44 0.74
CL - HEC-RAS 3141.72 DAM BREACH 2560.00 5143.52 5150.46 5150.88 0.001803 6.28 512.34 129.51 0.43 0.73 0.32 0.43
CL - HEC-RAS 3100 DAM BREACH 2560.00 5143.36 5150.41 5150.81 0.001724 6.21 527.82 134.32 0.42 0.71 0.35 0.36
CL - HEC-RAS 3050 DAM BREACH 2560.00 5143.16 5150.33 5150.73 0.001657 6.16 537.41 138.43 0.41 0.70 0.36 0.27
CL - HEC-RAS 3000 DAM BREACH 2560.00 5142.96 5150.29 5150.65 0.001448 5.85 568.44 146.27 0.39 0.62 0.34 0.22
CL - HEC-RAS 2945.08 DAM BREACH 2560.00 5142.74 5150.25 5150.57 0.001222 5.46 595.41 138.69 0.36 0.54 0.28 0.27
CL - HEC-RAS 2900 DAM BREACH 2560.00 5142.56 5150.20 5150.50 0.001627 3.19 603.27 129.97 0.21 0.73 0.37 0.43
CL - HEC-RAS 2889.95 DAM BREACH 2560.00 5142.49 5150.19 5150.49 0.001564 3.14 610.62 130.08 0.20 0.71 0.37 0.42
CL - HEC-RAS 2864.07 DAM BREACH 2560.00 5142.41 5150.22 5150.39 0.001436 3.12 767.00 150.00 0.20 0.68 0.26 0.29
CL - HEC-RAS 2850.25 DAM BREACH 2560.00 5138.99 5150.21 5144.43 5150.38 0.000973 3.30 791.66 140.93 0.17 0.68 0.21 0.18
CL - HEC-RAS 2844.79 DAM BREACH 2560.00 5137.67 5150.09 5144.49 5150.34 0.001568 4.50 659.40 147.99 0.23 1.21 0.23 0.25
CL - HEC-RAS 2791.11 Culvert
CL - HEC-RAS 2733.18 DAM BREACH 2560.00 5136.48 5142.90 5142.90 5145.97 0.010774 14.05 182.26 29.19 0.99 3.04
CL - HEC-RAS 2700 DAM BREACH 2560.00 5136.35 5139.90 5141.31 5144.79 0.048085 20.22 155.95 80.04 1.97 9.61 3.69 4.47
CL - HEC-RAS 2655 DAM BREACH 2560.00 5136.17 5141.62 5140.85 5142.54 0.007828 5.53 348.78 100.73 0.43 2.47 1.42 1.41
CL - HEC-RAS 2650 DAM BREACH 2560.00 5136.15 5140.87 5140.87 5142.36 0.016780 7.31 272.76 93.12 0.61 4.54 2.49 2.49
CL - HEC-RAS 2642.5 DAM BREACH 2560.00 5135.40 5139.12 5139.98 5142.01 0.048787 10.54 195.52 87.36 1.00 10.27 5.55 5.18
CL - HEC-RAS 2635 DAM BREACH 2560.00 5134.65 5140.20 5139.35 5141.09 0.007321 5.42 355.47 100.35 0.42 2.36 1.35 1.35
CL - HEC-RAS 2630 DAM BREACH 2560.00 5134.63 5140.17 5141.06 0.007475 5.46 353.07 100.08 0.42 2.40 1.38 1.37



HEC-RAS  Plan: Plan 03   River: CL - HEC-RAS   Reach: CL - HEC-RAS    Profile: DAM BREACH (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Shear Chan Shear LOB Shear ROB

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (lb/sq ft) (lb/sq ft) (lb/sq ft)
CL - HEC-RAS 2600 DAM BREACH 2560.00 5134.50 5140.01 5140.90 0.004780 8.71 348.85 99.40 0.67 1.52 0.87 0.88
CL - HEC-RAS 2550 DAM BREACH 2560.00 5134.31 5139.66 5140.63 0.005471 9.13 333.89 98.94 0.71 1.69 0.90 0.99
CL - HEC-RAS 2500 DAM BREACH 2560.00 5134.11 5139.33 5140.37 0.006037 9.43 323.88 98.86 0.75 1.82 0.96 1.05
CL - HEC-RAS 2452.73 DAM BREACH 2560.00 5133.92 5138.52 5138.51 5139.96 0.016350 7.10 278.07 97.69 0.60 4.32 2.42 2.36
CL - HEC-RAS 2447.73 DAM BREACH 2560.00 5133.89 5138.44 5138.44 5139.89 0.016871 7.15 276.14 98.59 0.61 4.39 2.47 2.37
CL - HEC-RAS 2440.32 DAM BREACH 2560.00 5133.15 5137.23 5137.91 5139.68 0.041609 10.40 210.49 94.17 0.94 9.67 3.90 5.02
CL - HEC-RAS 2432.91 DAM BREACH 2560.00 5132.41 5136.58 5137.40 5139.37 0.051371 11.71 197.69 93.40 1.05 12.18 3.91 6.08
CL - HEC-RAS 2427.91 DAM BREACH 2560.00 5132.38 5137.95 5137.07 5138.83 0.007239 5.40 355.43 99.37 0.41 2.33 1.39 1.29
CL - HEC-RAS 2400 DAM BREACH 2560.00 5132.27 5137.69 5138.67 0.005341 9.11 334.77 98.14 0.71 1.68 0.99 0.82
CL - HEC-RAS 2354.6 DAM BREACH 2560.00 5132.09 5136.78 5136.78 5138.27 0.016874 7.31 273.32 94.36 0.61 4.55 2.54 2.36
CL - HEC-RAS 2347.73 DAM BREACH 2560.00 5132.06 5136.08 5136.52 5138.11 0.027360 8.33 235.10 93.69 0.76 6.24 3.68 3.27
CL - HEC-RAS 2340.23 DAM BREACH 2560.00 5131.31 5134.94 5135.78 5137.77 0.047574 10.21 198.06 90.07 0.98 9.73 5.36 5.05
CL - HEC-RAS 2332.73 DAM BREACH 2560.00 5130.56 5136.14 5135.20 5136.99 0.006807 5.24 362.37 100.11 0.40 2.20 1.30 1.29
CL - HEC-RAS 2327.73 DAM BREACH 2560.00 5130.54 5136.04 5136.92 0.007296 5.37 355.87 100.79 0.41 2.32 1.36 1.34
CL - HEC-RAS 2300 DAM BREACH 2560.00 5130.43 5135.85 5136.77 0.005065 8.86 342.28 98.97 0.69 1.59 0.88 0.93
CL - HEC-RAS 2277.56 DAM BREACH 2560.00 5130.34 5135.69 5136.66 0.005423 9.09 335.31 99.42 0.71 1.68 0.86 0.99
CL - HEC-RAS 2250 DAM BREACH 2560.00 5130.23 5135.05 5135.05 5136.49 0.009360 11.10 277.93 94.94 0.92 2.59 1.15 1.45
CL - HEC-RAS 2227.02 DAM BREACH 2560.00 5130.13 5134.69 5134.81 5136.28 0.019618 7.71 263.08 96.12 0.66 5.12 2.51 2.77
CL - HEC-RAS 2222.02 DAM BREACH 2560.00 5130.12 5134.27 5134.58 5136.11 0.022663 7.76 248.27 94.29 0.69 5.35 2.62 3.29
CL - HEC-RAS 2214.52 DAM BREACH 2560.00 5129.37 5133.49 5133.93 5135.56 0.025947 8.26 235.16 89.59 0.74 6.08 2.85 3.78
CL - HEC-RAS 2207.02 DAM BREACH 2560.00 5128.62 5132.67 5133.42 5135.29 0.041724 10.35 204.53 85.58 0.94 9.61 4.32 5.03
CL - HEC-RAS 2200 DAM BREACH 2560.00 5128.59 5134.13 5133.27 5135.04 0.007341 5.42 352.20 97.83 0.42 2.36 1.36 1.40
CL - HEC-RAS 2144.71 DAM BREACH 2560.00 5128.37 5133.80 5134.71 0.004999 8.81 345.19 100.53 0.68 1.57 0.94 0.79
CL - HEC-RAS 2119.28 DAM BREACH 2560.00 5128.26 5133.21 5133.12 5134.53 0.008369 10.69 290.19 97.76 0.87 2.38 1.32 0.99
CL - HEC-RAS 2098.86 DAM BREACH 2560.00 5128.18 5132.82 5132.82 5134.30 0.016661 7.20 274.63 95.57 0.61 4.43 2.56 2.11
CL - HEC-RAS 2093.86 DAM BREACH 2560.00 5128.16 5132.17 5132.57 5134.14 0.025197 7.99 240.66 94.74 0.73 5.74 3.54 2.76
CL - HEC-RAS 2072.8 DAM BREACH 2560.00 5126.06 5129.90 5130.88 5133.08 0.058931 11.83 184.49 84.56 1.10 12.80 6.42 5.18
CL - HEC-RAS 2067.8 DAM BREACH 2560.00 5126.04 5131.61 5130.69 5132.48 0.006806 5.24 361.17 99.10 0.40 2.20 1.31 1.30
CL - HEC-RAS 2030.5 DAM BREACH 2560.00 5125.89 5131.47 5132.27 0.004209 8.25 368.09 103.39 0.63 1.36 0.73 0.82
CL - HEC-RAS 2000 DAM BREACH 2560.00 5125.77 5130.63 5130.63 5132.07 0.009265 11.10 276.76 93.15 0.91 2.59 1.13 1.46
CL - HEC-RAS 1966.9 DAM BREACH 2560.00 5125.63 5130.21 5130.29 5131.77 0.018798 7.58 265.99 95.81 0.64 4.93 2.47 2.70
CL - HEC-RAS 1961.9 DAM BREACH 2560.00 5125.61 5129.80 5130.06 5131.56 0.021966 7.69 252.58 96.26 0.68 5.24 2.66 3.14
CL - HEC-RAS 1954.36 DAM BREACH 2560.00 5124.86 5128.59 5129.38 5131.30 0.046094 10.27 201.41 91.38 0.97 9.73 4.86 5.09
CL - HEC-RAS 1946.81 DAM BREACH 2560.00 5124.11 5129.80 5128.71 5130.57 0.005839 4.92 381.75 102.78 0.37 1.93 1.14 1.15
CL - HEC-RAS 1941.81 DAM BREACH 2560.00 5124.09 5129.78 5130.54 0.005755 4.89 385.00 104.27 0.37 1.90 1.12 1.13
CL - HEC-RAS 1900 DAM BREACH 2560.00 5123.93 5129.34 5130.30 0.005248 9.02 337.30 98.30 0.70 1.65 0.97 0.86
CL - HEC-RAS 1850 DAM BREACH 2560.00 5123.73 5128.80 5129.99 0.007138 10.05 304.17 96.14 0.81 2.09 1.21 1.03
CL - HEC-RAS 1816.59 DAM BREACH 2560.00 5123.59 5128.25 5128.25 5129.73 0.016838 7.26 274.13 95.35 0.61 4.50 2.51 2.39
CL - HEC-RAS 1811.59 DAM BREACH 2560.00 5123.57 5127.78 5128.05 5129.53 0.022604 7.83 252.25 97.89 0.70 5.42 3.16 2.77
CL - HEC-RAS 1804.09 DAM BREACH 2560.00 5122.82 5126.48 5127.23 5129.08 0.043138 9.78 206.16 93.89 0.94 8.90 4.82 4.73
CL - HEC-RAS 1796.6 DAM BREACH 2560.00 5122.07 5127.56 5126.69 5128.42 0.007027 5.26 360.45 101.70 0.41 2.23 1.30 1.33
CL - HEC-RAS 1791.6 DAM BREACH 2560.00 5122.05 5127.53 5128.39 0.007082 5.28 359.82 101.87 0.41 2.25 1.30 1.34
CL - HEC-RAS 1763.96 DAM BREACH 2560.00 5121.94 5127.42 5128.26 0.004598 8.51 357.75 103.08 0.66 1.46 0.77 0.87
CL - HEC-RAS 1750 DAM BREACH 2560.00 5121.89 5127.13 5128.19 0.006123 9.52 321.36 98.36 0.75 1.85 0.90 1.08
CL - HEC-RAS 1718.43 DAM BREACH 2560.00 5121.76 5126.40 5126.40 5127.87 0.017281 7.34 274.26 97.75 0.62 4.60 2.35 2.51
CL - HEC-RAS 1713.43 DAM BREACH 2560.00 5121.74 5125.87 5126.21 5127.73 0.024705 8.08 245.10 96.86 0.72 5.81 3.01 3.30
CL - HEC-RAS 1705.99 DAM BREACH 2560.00 5120.99 5124.86 5125.59 5127.37 0.039993 9.81 211.18 94.38 0.91 8.78 3.51 4.94
CL - HEC-RAS 1698.55 DAM BREACH 2560.00 5120.25 5125.92 5124.92 5126.75 0.006446 5.16 368.06 99.85 0.39 2.12 1.22 1.27
CL - HEC-RAS 1650 DAM BREACH 2560.00 5120.04 5125.70 5126.52 0.004266 8.38 362.66 100.70 0.64 1.40 0.83 0.75
CL - HEC-RAS 1600 DAM BREACH 2560.00 5119.85 5125.37 5126.29 0.004968 8.89 343.96 99.84 0.68 1.59 0.94 0.73
CL - HEC-RAS 1564.72 DAM BREACH 2560.00 5119.70 5124.44 5124.44 5126.00 0.018965 7.80 286.11 97.30 0.65 5.16 2.95 2.68



HEC-RAS  Plan: Plan 03   River: CL - HEC-RAS   Reach: CL - HEC-RAS    Profile: DAM BREACH (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Shear Chan Shear LOB Shear ROB

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (lb/sq ft) (lb/sq ft) (lb/sq ft)
CL - HEC-RAS 1559.72 DAM BREACH 2560.00 5119.62 5123.92 5124.24 5125.86 0.025658 8.47 259.20 95.90 0.74 6.29 3.76 3.26
CL - HEC-RAS 1550 DAM BREACH 2560.00 5118.65 5122.33 5123.16 5125.16 0.047314 10.28 197.89 89.05 0.98 9.82 5.47 4.86
CL - HEC-RAS 1544.74 DAM BREACH 2560.00 5118.12 5123.93 5122.75 5124.67 0.005430 4.82 389.98 102.59 0.36 1.83 1.10 1.09
CL - HEC-RAS 1500 DAM BREACH 2560.00 5117.94 5123.59 5124.42 0.004278 8.39 361.99 100.50 0.64 1.40 0.73 0.84
CL - HEC-RAS 1450 DAM BREACH 2560.00 5116.94 5123.77 5124.23 0.001836 6.26 493.68 119.51 0.43 0.73 0.29 0.46
CL - HEC-RAS 1446 DAM BREACH 2560.00 5116.92 5123.77 5124.22 0.001833 6.27 499.66 125.55 0.43 0.73 0.26 0.46
CL - HEC-RAS 1441 DAM BREACH 2560.00 5116.90 5123.58 5124.19 0.003905 4.50 486.25 133.24 0.31 1.52 0.48 0.95
CL - HEC-RAS 1433.5 DAM BREACH 2560.00 5116.87 5123.56 5124.11 0.003240 4.10 517.29 136.43 0.29 1.27 0.43 0.85
CL - HEC-RAS 1426 DAM BREACH 2560.00 5116.15 5123.63 5124.06 0.002307 3.74 584.74 138.29 0.25 1.01 0.36 0.66
CL - HEC-RAS 1421 DAM BREACH 2560.00 5115.70 5123.67 5124.02 0.001803 3.46 654.40 142.05 0.22 0.85 0.35 0.54
CL - HEC-RAS 1400 DAM BREACH 2560.00 5115.53 5123.65 5123.99 0.001160 5.66 688.01 150.73 0.35 0.56 0.24 0.35
CL - HEC-RAS 1357.64 DAM BREACH 2560.00 5115.19 5123.66 5123.92 0.001567 3.36 726.49 135.71 0.21 0.78 0.44 0.47
CL - HEC-RAS 1350 DAM BREACH 2560.00 5114.39 5123.67 5123.88 0.001164 3.08 841.25 159.00 0.18 0.64 0.31 0.37
CL - HEC-RAS 1342.07 DAM BREACH 2560.00 5113.64 5123.68 5123.87 0.000959 2.95 827.25 122.05 0.17 0.57 0.37 0.32
CL - HEC-RAS 1300 DAM BREACH 2560.00 5113.31 5123.70 5123.83 0.000323 3.51 937.64 160.26 0.19 0.20 0.10 0.09
CL - HEC-RAS 1269.56 DAM BREACH 2560.00 5113.02 5123.65 5123.81 0.000517 3.15 795.26 122.52 0.17 0.33 0.19 0.15
CL - HEC-RAS 1250 DAM BREACH 2560.00 5111.10 5123.64 5123.80 0.000554 3.65 854.15 179.03 0.18 0.41 0.09 0.17
CL - HEC-RAS 1242.54 DAM BREACH 2560.00 5111.00 5123.61 5123.79 0.000670 3.72 802.83 178.73 0.19 0.44 0.10 0.22
CL - HEC-RAS 1200 DAM BREACH 2560.00 5110.58 5119.45 5119.45 5123.36 0.005032 10.07 189.46 27.43 0.61 1.52 1.19
CL - HEC-RAS 1108.10 DAM BREACH 2560.00 5109.93 5118.20 5118.97 5122.77 0.006525 16.36 150.82 23.93 1.00 3.37 1.14 0.05
CL - HEC-RAS 1041.1 DAM BREACH 2560.00 5109.65 5118.69 5118.69 5122.33 0.004508 14.43 169.28 23.98 0.85 2.54 0.89 0.04



Talon Pointe
Final Drainage Report
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APPENDIX E

Erosion Control
· Sediment Basin Calculations
· Erosion Control Blanket Calculations



Sediment Basin Volume Required

SEDIMENT BASIN 1 4.38 3,600 15,768
SEDIMENT BASIN 2 5.42 3,600 19,512
SEDIMENT BASIN 3 0.39 3,600 1,404
SEDIMENT BASIN 4 2.43 3,600 8,748
SEDIMENT BASIN 5 0.74 3,600 2,664
SEDIMENT BASIN 6 2.68 3,600 9,648
SEDIMENT BASIN 7 1.64 3,600 5,904
SEDIMENT BASIN 8 4.95 3,600 17,820
SEDIMENT BASIN 9 6.23 3,600 22,428
SEDIMENT BASIN 10 4.64 3,600 16,704
SEDIMENT BASIN 11 3.89 3,600 14,004
SEDIMENT BASIN 12 1.54 3,600 5,544
SEDIMENT BASIN 13 0.66 3,600 2,376
SEDIMENT BASIN 14 0.73 3,600 2,628
SEDIMENT BASIN 15 0.43 3,600 1,548
SEDIMENT BASIN 16 2.33 3,600 8,388
SEDIMENT BASIN 17 4.15 3,600 14,940
SEDIMENT BASIN 18 1.08 3,600 3,888
SEDIMENT BASIN 19 3.91 3,600 14,076
SEDIMENT BASIN 20 1.17 3,600 4,212
SEDIMENT BASIN 21 2.63 3,600 9,468
SEDIMENT BASIN 22 2.47 3,600 8,892
SEDIMENT BASIN 23 4.49 3,600 16,164
SEDIMENT BASIN 24 1.36 3,600 4,896
SEDIMENT BASIN 25 1.75 3,600 6,300
SEDIMENT BASIN 26 1.31 3,600 4,716
SEDIMENT BASIN 27 1.73 3,600 6,228
SEDIMENT BASIN 28 3.02 3,600 10,872
SEDIMENT BASIN 29 3.04 3,600 10,944
SEDIMENT BASIN 30 4.21 3,600 15,156
SEDIMENT BASIN 31 1.19 3,600 4,284
SEDIMENT BASIN 32 1.19 3,600 4,284
SEDIMENT BASIN 33 9.91 3,600 35,676
SEDIMENT BASIN 34 2.96 3,600 10,656
SEDIMENT BASIN 35 3.06 3,600 11,016
SEDIMENT BASIN 36 1.21 3,600 4,356
SEDIMENT BASIN 37 2.93 3,600 10,548
SEDIMENT BASIN 38 2.77 3,600 9,972
SEDIMENT BASIN 39 3.51 3,600 12,636

BASIN NUMBER

Sediment Basin Volume Calculations
Talon Pointe Subdivision

EROSION CONTROL
TYPE

DISTURBED
TRIBUTARY AREA

(ACRES)

VOLUME REQUIRED
(CF/ACRE)

VOLUME REQUIRED
(CF)



Sediment Basin Volume Provided

SEDIMENT BASIN 1 5160.0 3,038 0
5164.0 7,531 20,470

SEDIMENT BASIN 2 5153.0 3,038 0
5157.0 7,531 20,470

SEDIMENT BASIN 3 5159.0 388 0
5163.0 2,481 5,134

SEDIMENT BASIN 4 5156.0 1,454 0
5160.0 4,795 11,853

SEDIMENT BASIN 5 5154.0 388 0
5158.0 2,481 5,134

SEDIMENT BASIN 6 5147.0 1,454 0
5151.0 4,795 11,853

SEDIMENT BASIN 7 5147.0 644 0
5151.0 3,121 6,910

SEDIMENT BASIN 8 5140.0 3,038 0
5144.0 7,531 20,470

SEDIMENT BASIN 9 5142.0 3,038 0
5146.0 7,531 20,470

SEDIMENT BASIN 10 5139.0 3,038 0
5143.0 7,531 20,470

SEDIMENT BASIN 11 5135.0 2,588 0
5139.0 6,793 18,099

SEDIMENT BASIN 12 5135.0 644 0
5139.0 3,121 6,910

SEDIMENT BASIN 13 5135.0 388 0
5139.0 2,481 5,134

SEDIMENT BASIN 14 5139.0 388 0
5143.0 2,481 5,134

SEDIMENT BASIN 15 5141.0 388 0
5145.0 2,481 5,134

BASIN NUMBER
EROSION CONTROL

TYPE
ELEVATION

CONTOUR AREA
(SF)

VOLUME
PROVIDED* (CF)



Sediment Basin Volume Provided

SEDIMENT BASIN 16 5127.0 1,454 0
5131.0 4,795 11,853

SEDIMENT BASIN 17 5128.0 2,588 0
5132.0 6,793 18,099

SEDIMENT BASIN 18 5127.0 388 0
5131.0 2,481 5,134

SEDIMENT BASIN 19 5158.0 2,588 0
5162.0 6,793 18,099

SEDIMENT BASIN 20 5160.0 388 0
5164.0 2,481 5,134

SEDIMENT BASIN 21 5155.0 1,454 0
5159.0 4,795 11,853

SEDIMENT BASIN 22 5154.0 1,454 0
5158.0 4,795 11,853

SEDIMENT BASIN 23 5156.0 3,038 0
5160.0 7,531 20,470

SEDIMENT BASIN 24 5165.0 388 0
5169.0 2,481 5,134

SEDIMENT BASIN 25 5164.0 644 0
5168.0 3,121 6,910

SEDIMENT BASIN 26 5161.0 388 0
5165.0 2,481 5,134

BASIN NUMBER ELEVATION
CONTOUR AREA

(SF)
VOLUME

PROVIDED* (CF)
EROSION CONTROL

TYPE



Sediment Basin Volume Provided

SEDIMENT BASIN 27 5159.0 644 0
5163.0 3,121 6,910

SEDIMENT BASIN 28 5152.0 2,044 0
5156.0 5,865 15,162

SEDIMENT BASIN 29 5147.0 2,044 0
5151.0 5,865 15,162

SEDIMENT BASIN 30 5147.0 2,588 0
5151.0 6,793 18,099

SEDIMENT BASIN 31 5144.0 388 0
5148.0 2,481 5,134

SEDIMENT BASIN 32 5147.0 388 0
5151.0 2,481 5,134

SEDIMENT BASIN 33 5141.0 388 0
5145.0 2,481 5,134

SEDIMENT BASIN 34 5136.0 2,044 0
5140.0 5,865 15,162

SEDIMENT BASIN 35 5126.0 2,044 0
5130.0 5,865 15,162

SEDIMENT BASIN 36 5133.0 388 0
5137.0 2,481 5,134

SEDIMENT BASIN 37 5125.0 2,044 0
5129.0 5,865 15,162

EROSION CONTROL
TYPE

BASIN NUMBER ELEVATION
CONTOUR AREA

(SF)
VOLUME

PROVIDED* (CF)



Sediment Basin Volume Provided

SEDIMENT BASIN 38 5129.0 1,454 0
5133.0 4,795 11,853

SEDIMENT BASIN 39 5129.0 2,044 0
5133.0 5,865 15,162

* VOLUME PROVIDED above calculated by Prismoidal Method:
   V = (A1 + A2 + SQRT[A1 X A2]) / 3

EROSION CONTROL
TYPE

BASIN NUMBER ELEVATION
CONTOUR AREA

(SF)
VOLUME

PROVIDED* (CF)



Sediment Basin Volume Summary

SEDIMENT BASIN 1 15,768 20,470 YES
SEDIMENT BASIN 2 19,512 20,470 YES
SEDIMENT BASIN 3 1,404 5,134 YES
SEDIMENT BASIN 4 8,748 11,853 YES
SEDIMENT BASIN 5 2,664 5,134 YES
SEDIMENT BASIN 6 9,648 11,853 YES
SEDIMENT BASIN 7 5,904 6,910 YES
SEDIMENT BASIN 8 17,820 20,470 YES
SEDIMENT BASIN 9 22,428 20,470 NO
SEDIMENT BASIN 10 16,704 20,470 YES
SEDIMENT BASIN 11 14,004 18,099 YES
SEDIMENT BASIN 12 5,544 6,910 YES
SEDIMENT BASIN 13 2,376 5,134 YES
SEDIMENT BASIN 14 2,628 5,134 YES
SEDIMENT BASIN 15 1,548 5,134 YES
SEDIMENT BASIN 16 8,388 11,853 YES
SEDIMENT BASIN 17 14,940 18,099 YES
SEDIMENT BASIN 18 3,888 5,134 YES
SEDIMENT BASIN 19 14,076 18,099 YES
SEDIMENT BASIN 20 4,212 5,134 YES
SEDIMENT BASIN 21 9,468 11,853 YES
SEDIMENT BASIN 22 8,892 11,853 YES
SEDIMENT BASIN 23 16,164 20,470 YES
SEDIMENT BASIN 24 4,896 5,134 YES
SEDIMENT BASIN 25 6,300 6,910 YES
SEDIMENT BASIN 26 4,716 5,134 YES
SEDIMENT BASIN 27 6,228 6,910 YES
SEDIMENT BASIN 28 10,872 15,162 YES
SEDIMENT BASIN 29 10,944 15,162 YES
SEDIMENT BASIN 30 15,156 18,099 YES
SEDIMENT BASIN 31 4,284 5,134 YES
SEDIMENT BASIN 32 4,284 5,134 YES
SEDIMENT BASIN 33 35,676 5,134 NO
SEDIMENT BASIN 34 10,656 15,162 YES
SEDIMENT BASIN 35 11,016 15,162 YES
SEDIMENT BASIN 36 4,356 5,134 YES
SEDIMENT BASIN 37 10,548 15,162 YES
SEDIMENT BASIN 38 9,972 11,853 YES
SEDIMENT BASIN 39 12,636 15,162 YES

BASIN NUMBER
EROSION CONTROL

TYPE
VOLUME REQUIRED

(CF)
VOLUME

PROVIDED (CF)
SEDIMENT BASIN
SIZED PROPERLY



Shear Stress (lbs/sf) = 62.4 x D (ft) x S (ft/ft)

D = maximum flow depth for design* storm event
S = drainageway slope

* Design storm used for calculation is 5-year event.

Shear Stress Calculations

Swale B7 0.37 0.08 0.020 1.07 0.10 Straw/Coconut
Swale B8 12.13 0.58 0.020 3.34 0.72 Straw/Coconut

Swale B7 & B8 (combined) 12.50 0.59 0.020 3.37 0.74 Straw/Coconut

RECP Type

Talon Pointe
Erosion Control Blanket - Shear Stress Calculations

Date: 05/12/2021

Swale Location 5-Year Runoff (cfs) D (ft) S (ft/ft)
Shear Stress

(lbs/sf)
Velocity

(ft/s)
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APPENDIX F

Excerpts from Previous Drainage Reports
· OSP Water Quality Map with Surrounding Projects
· Todd Creek FHAD 1985
· Todd Creek OSP DFA 0052 2001
· Todd Creek OSP DFA 0052 2003
· Heritage Todd Creek Amendment 1 and 2 Final Drainage Report
· Quebec Street North Final Drainage Report
· Quebec Street South Final Drainage Report
· Talon View Drainage Report
· Westwood Final Drainage Report



Signal Ditch

Talon Pointe

Smith
Reservoir

OSP WATER QUALITY PONDS
9.6 AC-FT

PROPOSED TALON POINTE WATER QUALITY PONDS
POND A: 0.836 AC-FT WQ, 1.634 AC-FT EURV, 1.764 AC-FT 100-YR
POND B: 0.094 AC-FT WQ, 0.173 AC-FT EURV
POND C: 0.237 AC-FT WQ, 0.449 AC-FT EURV
POND D: 0.468 AC-FT WQ, 0.832 AC-FT EURV
POND E: 0.710 AC-FT WQ, 1.323 AC-FT EURV
SUBTOTAL: 2.345 AC-FT WQ, 4.411 AC-FT EURV, 1.764 AC-FT 100-YR
TOTAL: 8.52 AC-FT

STONEHOCKER AND WESTWOOD TO PROVIDE ADDITIONAL WATER
QUALITY VOLUME.

Stonehocker

Westwood

Parterre

Talon View

Heritage
Todd Creek

OSP WATER QUALITY PONDS REQUIRED
9.6 AC-FT

PROPOSED TALON POINTE WATER QUALITY PONDS
POND A: 0.850 AC-FT WQ, 1.664 AC-FT EURV, 1.989 AC-FT 100-YR
POND B: 0.294 AC-FT WQ, 0.483 AC-FT EURV
POND C: 0.237 AC-FT WQ, 0.449 AC-FT EURV
POND D: 0.475 AC-FT WQ, 0.853 AC-FT EURV
POND E: 0.724 AC-FT WQ, 1.357 AC-FT EURV
POND F: 0.666 AC-FT WQ, 0.101 AC-FT EURV
SUBTOTAL: 3.245 AC-FT WQ, 3.409 AC-FT EURV, 1.989 AC-FT 100-YR
TOTAL: 8.644 AC-FT

STONEHOCKER AND WESTWOOD TO PROVIDE ADDITIONAL
REMAINING WATER QUALITY VOLUME, AT A MINIMUM.

Laurie M. Moran
Text Box
OSP WATER QUALITY POND REQUIRED9.6 AC-FTPROPOSED TALON POINTE WATER QUALITY PONDSPOND A: 0.901 AC-FT WQ, 2.649 AC-FT EURVPOND B: 0.296 AC-FT WQ, 0.782 AC-FT EURVPOND C: 0.235 AC-FT WQ, 0.677 AC-FT EURVPOND D: 0.475 AC-FT WQ, 1.326 AC-FT EURVPOND E: 0.722 AC-FT WQ, 2.076 AC-FT EURVPOND F: 0.067 AC-FT WQ, 0.172 AC-FT EURVSUBTOTALS: 2.696 AC-FT WQ, 7.682 AC-FT EURVTOTAL: 7.682 AC-FTSTONEHOCKER AND WESTWOOD TO PROVIDE ADDITIONAL REMAINING WATER QUALITY VOLUME, AT A MINIMUM.






































































































































