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General Purpose, Location and Description 
a. Purpose 

The purpose of this Preliminary Drainage Report (PDR) is to describe the onsite and offsite drainage patterns, 

existing and proposed storm infrastructure, and the planned stormwater management for the Horseshoe 

development. This report will support the development plan that is currently in review the City of Colorado 

Springs.   

b. Location 

Horseshoe, referred to as ‘the site’ herein, is a parcel of land in the northwest quarter of Section 8, T13S, 

R65W of the P.M. in the City of Colorado Springs, EL Paso County, Colorado. The site is bound by Woodmen 

Road Free Baptist Church to the North, Adventure Way to the East and South, and Horseshoe Road to the 

West. A vicinity map is presented in Appendix A. 

c. Description of Property  

The site is a single parcel totaling ~3.68 acres. The existing condition of the site is sparse grasses and open 

space. In general, the site slopes easterly towards Adventure Way. Per a NRCS soil survey, the site is made 

up of Type A Blakeland loamy sand and Type B Stapleton-Bernal sandy loams. A soils map is presented in 

Appendix A.  

There are no major drainageways or irrigation facilities that traverse the site. Two existing 18” RCP culverts 

discharge offsite flows from the west side of Horseshoe Road. Other onsite, existing utilities include water, 

communication lines, overhead and underground electric. An existing drainage map is presented in Appendix 

F.  

I. Drainage Basins and Subbasins 
a. Major Basin Description 

The site is located within the Sand Creek drainage basin. The area’s drainage characteristics were previously 

studied in the following reports:  

1. “Sand Creek Drainage Basin Planning Study Preliminary Design Report” prepared by Kiowa 

Engineering Corporation, revised March 1996.  

2. “Master Development Drainage Plan for Woodmen Heights Master Plan” prepared by Classic 

Consulting Engineers & Surveyors, accepted August 2004.   

3. “Preliminary/Final Drainage Report for Jayden at Woodmen Heights Lots 1 & 2” prepared by M&S 

Civil Consultants, Inc., November 2018.  

The Master Development Drainage Plan for Woodmen Heights Master Plan recommended a regional 

detention facility north of Woodmen Road (Sand Creek Detention Basin #6) to provide water quality and 100-

year detention for the site and surrounding areas. However, due to existing infrastructure it is not realistic to 

convey the site’s storm water to the regional facility. The site, located south of Woodmen Road, drains 

easterly towards Adventure Way, with elevations ranging from 6,925 – 6,890. The existing storm sewer in 

Adventure Way collects the site’s existing stormwater but does not discharge to the regional detention facility. 

Therefore, onsite water quality and detention will be provided while the site’s discharge to the Adventure Way 

storm sewer will be restricted to historic rates.  
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b. Existing Subbasin Description 

In the site’s existing condition, stormwater flows across the site easterly from Horseshoe Road towards 

Adventure Way. An existing inlet in Adventure Way collects and conveys the stormwater downstream. The 

ultimate outfall for the site is Sand Creek. An existing drainage map is presented in Appendix B. See below 

for existing basin descriptions: 

Basin A is 3.65 acres and is comprised of onsite undeveloped area and roadway. Existing stormwater from 

the basin discharges into Adventure Way. Total existing flows from Basin A are Q5=1.1 cfs and Q100=1.9 cfs.  

Basin B is 0.04 acres and is comprised of onsite undeveloped area. Existing stormwater from the basin 

discharges to Adventure Way. Total existing flows from Basin B are Q5=0.1 cfs and Q100=0.1 cfs. 

Basin OS1 is 0.82 acres and is comprised of offsite paved and undeveloped area. Existing stormwater for the 

basin flows onsite and to Adventure Way. Total existing flows from Basin OS1 are Q5=1.7 cfs and Q100=2.8 

cfs.  

Basin Jayden is 3.70 acres of offsite area. The basin was derived from the Preliminary/Final Drainage Report 

for Jayden at Woodmen Heights Lots 1 & 2. Per the aforementioned report, existing flows from Basin Jayden 

are Q5=17.2 cfs and Q100=30.5 cfs. Basin Jayden discharges onto the site in a pair of existing 18” RCP 

culverts.  

c. Proposed Subbasin Description 

The site has been divided into 7 subbasins for analysis. All storm sewer and appurtenances will be private. 

See below for basin descriptions: 

Basin A is 1.74 acres of townhomes, landscaping and roadway. Flow from this basin (Q5 = 4.0 cfs, Q100 = 6.7 

cfs) is captured in a 10’ Type R sump inlet and piped to the private full spectrum detention pond. 

Basin B is 0.75 acres of townhomes, landscaping and roadway. Flow from this basin (Q5 = 1.3 cfs, Q100 = 2.3 

cfs) is captured in a 5’ Type R sump inlet and piped to the private full spectrum detention pond. 

Basin C is 0.43 acres of townhomes, landscaping and roadway. Flow from this basin (Q5 = 0.7 cfs, Q100 = 1.2 

cfs) is captured in a Type C sump inlet and piped to the private full spectrum detention pond. 

Basin D is 0.50 acres of townhomes, landscaping, roadway and the full spectrum detention pond. Flow from 

this basin (Q5 = 0.5 cfs, Q100 = 0.8 cfs) discharges directly into the private full spectrum detention pond.  

Basin E is 0.28 acres of sidewalk and landscaping area. Flow from this basin (Q5 =0.1 cfs, Q100 = 0.2 cfs) 

flows into Adventure Way curb and gutter and is captured in an existing 10’ Type R inlet.   

Basin OS1 is 0.02 acres of existing roadway. Due to the addition of curb and gutter along Horseshoe Road, 

flow from this basin (Q5 = 0.1 cfs, Q100 = 0.2 cfs) will be captured in a curb inlet and piped into the existing 

storm sewer stub, constructed with the Jayden at Woodmen Heights project. Basin OS1 will not be detained 

in the onsite, private full spectrum water detention pond since it was planned to be tributary to Regional 

Detention Facility No. 6 per the approved Woodmen Heights MDDP.  

Basin OS2 (Existing Basin OS1) is 0.82 acres and is comprised of offsite paved and undeveloped area. 

Existing stormwater for the basin will be captured in a swale along the northern property line and discharge to 

Adventure Way. Total flows from Basin OS2 are Q5=1.7 cfs and Q100=2.8 cfs. Basin OS2 will not be detained 

in the onsite, private full spectrum water detention pond.  
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II. Drainage Design Criteria 
a. Development Criteria Reference 

The drainage analysis and proposed storm sewer system follow the criteria from the “City of Colorado Springs 

Drainage Criteria Manual” Volumes 1 and 2” (CCSDCM) dated May 2014.  

b. Hydrologic Criteria 

Hydrologic data was obtained from the “City of Colorado Springs Drainage Criteria Manual – Chapter 6 

Hydrology”. Onsite drainage improvements are designed for the 5-year storm (minor event) and 100-year 

storm (major event) using rainfall values from CCSDCM Table 6-2 below. 

Table 6-2: Rainfall Depths for Colorado Springs 

Return Period (yr) 5 100 

1-hr Rainfall Depth (in) 1.50 2.52 

 

Runoff was calculated per CCSDCM Section 6.3.0 - Rational Method. Preliminary pond design was 

completed using the latest version of Mile High Flood District’s (MHFD) UD-Detention per CCSDCM Section 

13.3.2.1 – Full Spectrum Detention.  

III. Drainage Facility Design 
a. General Concept 

Onsite stormwater will be captured via onsite roadway, curb and gutter, and Type R and C inlets. Captured 

stormwater will be piped to and detained in an onsite, private full spectrum detention pond. The onsite, private 

full spectrum detention pond will discharge at less than historic rates to the existing storm sewer in Adventure 

Way.  

A pair existing 18” RCP culverts discharge Lot 2 Horseshoe Rancheros flow onto the site across Adventure 

Way. Per the approved Preliminary/Final Drainage Report for Jayden at Woodmen Heights Lots 1 & 2 these 

culverts were planned to be replaced with future development. The Jayden at Woodmen Heights project 

constructed a storm sewer stub onto Lot 2 Horseshoe Rancheros to capture storm water previously tributary 

to the existing 18” culverts. To facilitate this planned connection, a 3.0’ Type C Inlet will replace the existing 

culverts and discharge existing stormwater into the Jayden at Woodmen Heights storm sewer stub. For 

reference, see DP6 on the Preliminary/Final Drainage Report for Jayden at Woodmen Heights Lots 1 & 2 

drainage map, presented in Appendix E.  

Curb and gutter and a single inlet will be installed along the eastern side of Horseshoe Drive. Existing 

stormwater in Horseshoe drive will be collected and discharge into the existing storm sewer, located just west 

of Horseshoe Road that was constructed with the Jayden at Woodmen Heights project. A drainage map is 

presented in Appendix F.   

b. Water Quality & Detention 

WQCV, EURV and 100-year detention are provided in an onsite, private full spectrum detention pond located 

adjacent to Adventure Way. The pond is sized for 3.43 acres with an average impervious of 46%. The WQCV 

is 0.056 ac-ft, the EURV is 0.118 ac-ft, the 100-year detention volume is 0.121 ac-ft for a total basin volume of 

0.294 ac-ft. The WQCV, EURV and 100-year volume are released in 40, 68, and 68 hours, respectively. A 
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forebay is located at both outfalls into the pond and a 4.0’ trickle channel conveys flow towards the outlet 

structure. A 10.0’ access and maintenance road is provided to the bottom of the pond to facilitate future 

maintenance of the pond facilities. A 8.0’ emergency overflow spillway is provided that conveys the peak  

100-yr flow rate with 1.0’ of freeboard towards Adventure Way. The spillway and downstream outfall will be 

lined with Type L riprap.  

In the site’s existing condition, stormwater flows to Adventure Way and is captured by an existing 10’ Type R 

inlet. The pond outlet structure discharges to the existing 10’ Type R inlet in Adventure Way at less than 

historic rates. Therefore, the downstream capacity will not be exceeded due to the development of this site.  

c. Inspection and Maintenance 

An inspection and maintenance manual will be provided to the City during the Final Drainage Report review 

process. The manual will specify maintenance intervals and required actions to maintain the function of the 

extended detention basin and appurtenances.  

d. Four Step Method to Minimize Adverse Impacts of Urbanization 

Step 1 – Reducing Runoff Volumes: To reduce runoff volumes, stormwater is routed across landscaped areas 

whenever possible and onsite drainage swales will be grass lined. An IRF spreadsheet will be included with 

the FDR. 

Step 2 – Treat and slowly release the WQCV: An onsite, private, full spectrum detention pond provides water 

quality, excess urban runoff and 100-year treatment for the site. The WQCV is released over a period of 40 

hours.  

Step 3 – Stabilize stream channels: There are no onsite or offsite stream channels used for stormwater 

conveyance within the scope of this PDR. However, the pond’s outfall will be lined with riprap to reduce 

stormwater velocities and provide stabilization. The pond’s outfall ties into existing storm sewer and 

discharges into an existing culvert approximately 1,000 feet downstream along Adventure Way. The culvert 

discharges into an existing tributary for approximately 6,000 feet prior to the ultimate outfall to Sand Creek.  

Step 4 – Consider the need for source controls: No industrial or commercial uses are proposed within this 

development and therefore source controls will not be necessary.  

e. Drainage and Bridge Fees 

Drainage and bridge fees are due at time of platting. See Table below for anticipated drainage and bridge 

fees.  

2021 Sand Creek Drainage 
Basin Fees 

Site 
Acreage 

Drainage 
Fee/acre 

Total 
Basin 
Fee  

3.68 $18,841 $69,335  

 

IV. Drawings 
Please refer to the appendices for vicinity and drainage basin maps.   
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V. References 
City of Colorado Springs – Drainage Criteria Manual, May 2014 

Urban Storm Drainage Criteria Manual, Urban Drainage Flood Control District, January 2018  
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APPENDIX A – VICINITY MAP, SOIL MAP, FEMA MAP 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 
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85 Stapleton-Bernal sandy 
loams, 3 to 20 percent 
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Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
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These soils have a moderate rate of water transmission.
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chiefly of soils having a layer that impedes the downward movement of water or 
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water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
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layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
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APPENDIX B – HYDROLOGIC CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Calc'd  by: NQJ

Checked by:

Date: 2/5/2021

A 3.65 4 1.1 1.9 EX JAYDEN 17.2 30.5

B 0.04 2 0.1 0.1 1 B 0.1 0.1

OS1 0.82 53 1.7 2.8 2 A,B,OS1 & JAYDEN 19.6 32.9

JAYDEN 3.70 - 17.2 30.5

CONTRIBUTING 

BASINS

HORSESHOE

EXISTING CONDITIONS

LOCATION:  COLORADO SPRINGS, COLORADO

DESIGN POINT SUMMARY TABLESUMMARY RUNOFF TABLE

% IMPERVIOUSBASIN AREA (ac) Q5 (cfs) Q100 (cfs)
DESIGN 

POINT
ΣQ5 (cfs) ΣQ100 (cfs)

Ex_Drainage_Calcs.xlsx

RBM

2/5/2021

1:27 PM



Calc'd  by:

Checked by:

LOCATION:  COLORADO SPRINGS, COLORADO Date: 

EXISTING
WALKS & 

DRIVES
ROOFS TOTAL

%I C5 C100 %I C5 C100 %I C5 C100 %I C5 C100

A 3.59 0.06 0.00 3.65 A/B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 4 0.10 0.37

B 0.04 0.00 0.00 0.04 A/B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 2 0.09 0.36

OS1 0.39 0.43 0.00 0.82 A/B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 53 0.51 0.67

JAYDEN - - - 3.70 - - - - - - - - - - - 0.90 0.95

Total 8.21

WALKS & DRIVES
COMPOSITE 

IMPERVIOUSNESS & C BASIN

 COMPOSITE  'C'  FACTORS

LANDSCAPINGSOIL 

TYPE
ACRES

ROOFS

NQJ

2/5/2021

HORSESHOE

EXISTING CONDITIONS

J:\2020\201135\Design\Calc\Drainage\Appendix B - Hydrologic\Ex_Drainage_Calcs.xlsx
2/5/2021



Calc'd  by:

Checked by:

BASIN DATA TOTAL

DESIGNATION C5 AREA (ac) LENGTH (ft) SLOPE % ti (min) CV LENGTH (ft) SLOPE % V (ft/s) tt (min) t c  (min)

A 0.10 3.65 300 4.0 19.9 10 223 6.0 2.4 1.5 21.5

B 0.09 0.04 20 5.0 4.8 20 870 4.8 4.4 3.3 8.2

OS1 0.51 0.82 160 4.3 8.3 10 390 4.8 2.2 3.0 11.3

JAYDEN 0.90 3.70 - - 0.6 - - - - 2.2 2.8
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EXISTING CONDITIONS

LOCATION:  COLORADO SPRINGS, COLORADO Date: 

FORMULAS:

TRAVEL TIME (Tt )OVERLAND TIME (Ti )

TIME OF CONCENTRATION

NQJ

2/5/2021
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2 21.5 0.80 2.98 32.9 TOTAL FLOW @ DP2 (EXISTING 10' TYPE R INLET)

HORSESHOE Calc'd  by:

EXISTING CONDITIONS

TRAVEL TIMEDIRECT  RUNOFF TOTAL RUNOFF STREET PIPE

Checked by:

DESIGN STORM:  100-YEAR Date: 

J:\2020\201135\Design\Calc\Drainage\Appendix B - Hydrologic\Ex_Drainage_Calcs.xlsx
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Calc'd  by: NQJ

Checked by:

2/10/2021

A 1.74 55 4.0 6.7 1 A 4.0 6.7

B 0.75 46 1.3 2.3 2 B 1.3 2.3

C 0.39 47 0.7 1.2 2.1 A & B 5.0 8.4

D 0.50 15 0.5 0.8 3 C 0.7 1.2

E 0.28 2 0.1 0.2 4 A, B, C & D 6.1 10.2

OS1 0.02 100 0.1 0.2 5 E 0.1 0.2

OS2 0.82 53 1.7 2.8 6 OS1 0.1 0.2

7 OS2 1.7 2.8

CONTRIBUTING 

BASINS

HORSESHOE

PROPOSED CONDITIONS 

LOCATION:  COLORADO SPRINGS, COLORADO Date: 

DESIGN POINT SUMMARY TABLESUMMARY RUNOFF TABLE

% IMPERVIOUSBASIN AREA (ac) Q5 (cfs) Q100 (cfs)
DESIGN 

POINT
ΣQ5 (cfs) ΣQ100 (cfs)

Pr_Drainage_Calcs.xlsx

RBM

2/10/2021

2:47 PM



Calc'd  by:

Checked by:

Date: 

LANDSCAPING
WALKS & 

DRIVES
ROOFS TOTAL

%I C5 C100 %I C5 C100 %I C5 C100 %I C5 C100

A 0.76 0.62 0.36 1.74 A/B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 55 0.51 0.67

B 0.40 0.22 0.13 0.75 A/B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 46 0.44 0.61

C 0.20 0.10 0.09 0.39 A/B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 47 0.45 0.62

D 0.43 0.01 0.06 0.50 A/B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 15 0.18 0.43

E 0.28 0.00 0.00 0.28 A/B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 2 0.09 0.36

OS1 0.00 0.02 0.00 0.02 A/B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 100 0.90 0.96

OS2 0.39 0.43 0.00 0.82 A/B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 53 0.51 0.67

Pond 3.38 46

Total 4.50

COMPOSITE 

IMPERVIOUSNESS & C BASIN

 COMPOSITE  'C'  FACTORS

LANDSCAPINGSOIL 

TYPE
ACRES

ROOFS

NQJ

2/10/2021

HORSESHOE

PROPOSED CONDITIONS 

LOCATION:  COLORADO SPRINGS, COLORADO

WALKS & DRIVES

J:\2020\201135\Design\Calc\Drainage\Appendix B - Hydrologic\Pr_Drainage_Calcs.xlsx
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Calc'd  by:

Checked by:

BASIN DATA TOTAL

DESIGNATION C5 AREA (ac) LENGTH (ft) SLOPE % ti (min) CV LENGTH (ft) SLOPE % V (ft/s) tt (min) t c  (min)

A 0.51 1.74 57 2.0 6.5 20 280 2.6 3.2 1.4 7.9

B 0.44 0.75 85 2.0 8.9 20 162 1.0 2.0 1.4 10.2

C 0.45 0.39 63 2.0 7.6 20 188 1.0 2.0 1.6 9.1

D 0.18 0.50 24 10.0 3.8 10 295 15.0 3.9 1.3 5.1

E 0.09 0.28 56 33.0 4.3 20 460 4.0 4.0 1.9 6.2

OS1 0.90 0.02 11 2.0 0.9 20 38 0.6 1.5 0.4 5.0

OS2 0.51 0.82 160 4.3 8.3 10 390 4.8 2.2 3.0 11.3

HORSESHOE

PROPOSED CONDITIONS 

LOCATION:  COLORADO SPRINGS, COLORADO Date: 

FORMULAS:

TRAVEL TIME (Tt )OVERLAND TIME (Ti )

TIME OF CONCENTRATION

NQJ

2/10/2021

J:\2020\201135\Design\Calc\Drainage\Appendix B - Hydrologic\Pr_Drainage_Calcs.xlsx
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NQJ
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1 A 1.74 0.51 7.9 0.89 4.48 4.0 4.0 0.89 10.0 18.0 185 22.8 0.14 BASIN 1 FLOW CAPTURED IN 10' TYPE R INLET @ DP1 PIPE TO DP2.1

2 B 0.75 0.44 10.2 0.33 4.10 1.3 1.3 0.33 10.0 18.0 5 22.8 0.00 BASIN 2 FLOW CAPTURED IN 10' TYPE R INLET @ DP2 PIPE TO DP2.1

2.1 10.2 1.22 4.10 5.0 5.0 1.22 10.0 18.0 115 22.8 0.08 COMBINED DP1 & DP2 FLOW @ DP2.1, PIPE TO DP4

3 C 0.39 0.45 9.1 0.17 4.27 0.7 0.7 0.17 10.0 18.0 86 22.8 0.06 BASIN C FLOW CAPTURED @ DP3 IN TYPE C INLET, PIPE TO DP4

4 D 0.50 0.18 5.1 0.09 5.14 0.5 10.3 1.48 4.08 6.1 TOTAL FLOW ENTERING POND

5 E 0.28 0.09 6.2 0.03 4.84 0.1 BASIN 3 C&G FLOW IN ADVENTURE WAY TO DP5 (CAPTURED IN EXISTING 10' TYPE R INLET)

6 OS1 0.02 0.90 5.0 0.02 5.17 0.1 BASIN OS1 FLOW CAPTURED IN CURB INLET @ DP6, PIPED OFFSITE

7 OS2 0.82 0.51 11.3 0.42 3.94 1.7 BASIN OS2 FLOW, CAPTURE IN SWALE ALONG NORTH PROPERTY LINE, DISCHARGE TO ADVENTURE WAY

PIPETOTAL RUNOFF STREETDIRECT  RUNOFF TRAVEL TIME

Calc'd  by:

Checked by:

Date: 

HORSESHOE

PROPOSED CONDITIONS 

DESIGN STORM:  5-YEAR 
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1 A 1.74 0.51 7.9 0.89 7.52 6.7 6.7 0.89 10.0 18.0 185 22.8 0.14 BASIN 1 FLOW CAPTURED IN 10' TYPE R INLET @ DP1 PIPE TO DP2.1

2 B 0.75 0.44 10.2 0.33 6.88 2.3 2.3 0.33 10.0 18.0 5 22.8 0.00 BASIN 2 FLOW CAPTURED IN 10' TYPE R INLET @ DP2 PIPE TO DP2.1

2.1 10.2 1.22 6.88 8.4 8.4 1.22 10.0 18.0 115 22.8 0.08 COMBINED DP1 & DP2 FLOW @ DP2.1, PIPE TO DP4

3 C 0.39 0.45 9.1 0.17 7.16 1.2 1.2 0.17 10.0 18.0 86 22.8 0.06 BASIN C FLOW CAPTURED @ DP3 IN TYPE C INLET, PIPE TO DP4

4 D 0.50 0.18 5.1 0.09 8.63 0.8 10.3 1.48 6.86 10.2 TOTAL FLOW ENTERING POND

5 E 0.28 0.09 6.2 0.03 8.12 0.2 BASIN 3 C&G FLOW IN ADVENTURE WAY TO DP5 (CAPTURED IN EXISTING 10' TYPE R INLET)

6 OS1 0.02 0.90 5.0 0.02 8.68 0.2 BASIN OS1 FLOW CAPTURED IN CURB INLET @ DP6, PIPED OFFSITE

7 OS2 0.82 0.51 11.3 0.42 6.62 2.8
BASIN OS2 FLOW, CAPTURE IN SWALE ALONG NORTH PROPERTY LINE, DISCHARGE TO ADVENTURE 

WAY

HORSESHOE Calc'd  by:

PROPOSED CONDITIONS Checked by:

DESIGN STORM:  100-YEAR Date: 

TRAVEL TIMEDIRECT  RUNOFF TOTAL RUNOFF STREET PIPE
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APPENDIX C – HYDRAULIC CALCULATIONS* 
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BE SUBMITTED WITH FINAL DRAINAGE REPORT) 
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APPENDIX D – WATER QUALITY & DETENTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Project:

Basin ID:

Depth Increment = ft

Watershed Information 6986 Top of Micropool -- 0.00 -- -- -- 0 0.000

Selected BMP Type = EDB 6987 -- 1.00 -- -- -- 1,795 0.041 897 0.021

Watershed Area = 3.43 acres 6988 -- 2.00 -- -- -- 2,371 0.054 2,980 0.068

Watershed Length = 622 ft 6989 -- 3.00 -- -- -- 3,010 0.069 5,671 0.130

Watershed Length to Centroid = 70 ft 6990 -- 4.00 -- -- -- 3,714 0.085 9,033 0.207

Watershed Slope = 0.060 ft/ft 6991 -- 5.00 -- -- -- 4,481 0.103 13,130 0.301

Watershed Imperviousness = 46.00% percent 6992 -- 6.00 -- -- -- 5,318 0.122 18,030 0.414

Percentage Hydrologic Soil Group A = 60.0% percent 6993 -- 7.00 -- -- -- 6,158 0.141 23,768 0.546

Percentage Hydrologic Soil Group B = 40.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.056 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.174 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.126 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.168 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.216 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 0.289 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 0.345 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 0.426 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 0.580 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.118 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.159 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.203 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.238 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.260 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.294 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.056 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.118 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 0.121 acre-feet -- -- -- --

Total Detention Basin Volume = 0.294 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

HORSESHOE

BASIN A-D

MHFD-Detention, Version 4.03 (May 2020)

Example Zone Configuration (Retention Pond)

FSD_Pond.xlsm, Basin 2/5/2021, 10:38 AM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

1.77 Zone 1 (WQCV) 1.77 Zone 1 (WQCV)

3.59 Zone 2 (EURV) 3.59 Zone 2 (EURV)

4.94 Zone 3 (100-year) 4.94 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)
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FSD_Pond.xlsm, Basin 2/5/2021, 10:38 AM



  Project:

  Basin ID:

Estimated Estimated

Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 1.77 0.056 Orifice Plate

Zone 2 (EURV) 3.59 0.118 Orifice Plate

Zone 3 (100-year) 4.94 0.121 Weir&Pipe (Restrict)

Total (all zones) 0.294

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 3.125E-03 ft
2

Depth at top of Zone using Orifice Plate = 3.59 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 14.50 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 0.45 sq. inches (diameter = 3/4 inch) Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.20 2.39

Orifice Area (sq. inches) 0.45 0.45 0.45

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft
2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.66 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.66 N/A feet

Overflow Weir Front Edge Length = 2.00 N/A feet Overflow Weir Slope Length = 2.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 6.28 N/A

Horiz. Length of Weir Sides = 2.00 N/A feet Overflow Grate Open Area w/o Debris = 2.80 N/A ft
2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 1.40 N/A ft
2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.45 N/A ft
2

Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.26 N/A feet

Restrictor Plate Height Above Pipe Invert = 5.40 inches Half-Central Angle of Restrictor Plate on Pipe = 1.16 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 4.25 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.52 feet

Spillway Crest Length = 8.00 feet Stage at Top of Freeboard = 5.77 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.12 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 0.39 acre-ft

Max Ponding Depth of Target Storage Volume = 4.23 feet Discharge at Top of Freeboard = 78.40 cfs

Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14

CUHP Runoff Volume (acre-ft) = 0.056 0.174 0.126 0.168 0.216 0.289 0.345 0.426 0.580

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.126 0.168 0.216 0.289 0.345 0.426 0.580

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.3 1.4 3.1 4.3 6.0 9.2
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.03 0.09 0.41 0.90 1.25 1.76 2.70

Peak Inflow Q (cfs) = N/A N/A 3.0 4.1 5.3 7.6 9.4 11.0 15.4

Peak Outflow Q (cfs) = 0.0 0.1 0.1 0.1 0.4 2.3 4.0 5.5 9.7

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.2 0.3 0.7 0.9 0.9 1.0

Structure Controlling Flow = Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.1 0.8 1.4 1.9 2.0

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 63 56 63 65 63 61 59 55

Time to Drain 99% of Inflow Volume (hours) = 40 68 60 67 70 69 69 68 66

Maximum Ponding Depth (ft) = 1.77 3.60 2.83 3.39 3.74 3.91 4.04 4.23 4.54

Area at Maximum Ponding Depth (acres) = 0.05 0.08 0.07 0.08 0.08 0.08 0.09 0.09 0.09

Maximum Volume Stored (acre-ft) = 0.056 0.175 0.118 0.158 0.185 0.200 0.210 0.227 0.255

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)

HORSESHOE

BASIN A-D

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Example Zone Configuration (Retention Pond)
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 178 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 284 Slope 0.040

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 361 Shape 2.59

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 340

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 375 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 392 0.52

WQ Plate Flow at 100yr depth = 0.08 0.97(diameter = 1-1/8 inches) 50 Year 405

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 424 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 455 1 Z2_Boolean

Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis

minimum bound 0.00 0 0

maximum bound 6.00 20,000 80

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis

minimum bound

maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.00 (December 2019)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.01 0.17

0:15:00 0.00 0.00 0.46 0.75 0.93 0.62 0.76 0.76 1.03

0:20:00 0.00 0.00 1.47 1.88 2.19 1.37 1.57 1.71 2.18

0:25:00 0.00 0.00 2.97 4.09 5.32 2.85 3.40 3.71 5.26

0:30:00 0.00 0.00 2.97 3.96 5.31 7.64 9.39 11.03 15.42

0:35:00 0.00 0.00 2.11 2.74 3.55 7.19 8.62 10.93 14.74

0:40:00 0.00 0.00 1.52 1.91 2.42 5.62 6.71 8.28 11.11

0:45:00 0.00 0.00 1.00 1.30 1.69 3.88 4.68 6.28 8.44

0:50:00 0.00 0.00 0.67 0.91 1.09 2.90 3.50 4.57 6.17

0:55:00 0.00 0.00 0.53 0.70 0.86 1.75 2.09 3.03 4.17

1:00:00 0.00 0.00 0.49 0.64 0.82 1.26 1.50 2.42 3.39

1:05:00 0.00 0.00 0.47 0.61 0.81 1.07 1.27 2.21 3.12

1:10:00 0.00 0.00 0.40 0.60 0.81 0.85 1.00 1.43 2.00

1:15:00 0.00 0.00 0.36 0.55 0.82 0.74 0.87 1.05 1.45

1:20:00 0.00 0.00 0.34 0.49 0.70 0.60 0.70 0.71 0.96

1:25:00 0.00 0.00 0.32 0.46 0.57 0.53 0.61 0.53 0.68

1:30:00 0.00 0.00 0.32 0.45 0.50 0.44 0.50 0.43 0.55

1:35:00 0.00 0.00 0.32 0.44 0.46 0.40 0.45 0.41 0.51

1:40:00 0.00 0.00 0.32 0.37 0.44 0.38 0.43 0.40 0.50

1:45:00 0.00 0.00 0.32 0.33 0.44 0.37 0.42 0.40 0.50

1:50:00 0.00 0.00 0.32 0.31 0.44 0.37 0.42 0.40 0.50

1:55:00 0.00 0.00 0.24 0.30 0.42 0.37 0.42 0.40 0.50

2:00:00 0.00 0.00 0.20 0.28 0.36 0.37 0.42 0.40 0.50

2:05:00 0.00 0.00 0.10 0.14 0.18 0.19 0.21 0.20 0.25

2:10:00 0.00 0.00 0.05 0.07 0.09 0.09 0.10 0.10 0.12

2:15:00 0.00 0.00 0.02 0.03 0.04 0.04 0.05 0.05 0.06

2:20:00 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.02

2:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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