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SECTION 1:  INTRODUCTION 

 

1.1 PROJECT BACKGROUND 

PRI #2 LLC is the property owner and developer of the Flying Horse North (FHN) development in 

northern El Paso County, Colorado.  The overall site contains 1,418 acres located in all of section 36, 

township 11 south, range 66 west of the sixth principal meridian, and a portion of sections 30 and 31 

township 11 south, range 65 west of the sixth principal meridian.  The site is bounded on the north by 

Hodgen Road and the High Forest Ranch Community, to the south by the Cathedral Pines Subdivision and 

unplatted county land, to the east by Black Forest Road, and to the west by the State Highway 83 and 

unplatted county land. (See Figure 1.1)  A Planned Unit Development (PUD) Plan for this property was 

approved and recorded by El Paso County in February 2017.  The development includes large lot single 

family residential, open space/park land and a private golf course with club house amenities. (See Figure 

1.2)  A phase 1 Final Plat to include the golf course, clubhouse and 80 residential lots was submitted to El 

Paso County December 2017.  As a part of the private golf course, a lake is planned to serve as a golf course 

feature, irrigation reservoir for the golf course as well as provide for detention and SWQ.  The specific 

location of this reservoir is within a portion of Section 36, township 11 south, range 66 west of the sixth 

principal meridian, and a portion of Section 31 township 11 south, range 65 west of the sixth principal 

meridian. (See Figure 1.3)  A well, also located in Section 36, is designed to pump directly into the 

irrigation reservoir with a surface area at normal pool depth of 6.8 acres.  A minor jurisdictional dam with 

low hazard classification will then provide the operational storage for the associated irrigation pump station 

located adjacent to the reservoir.  The pump station is designed to meet the daily peak irrigation demand for 

the private golf course.  The system is planned to be operational in late Summer 2018.  Also, per the El Paso 

County Drainage Criteria Manual and the requirement to provide both stormwater detention and SWQ, this 

reservoir will also be designed with a separate outlet structure to facilitate the specific release for the various 

stormwater events. 

  

1.2 TOPOGRAPHIC MAPPING 

The topographic base mapping was produced from aerial photography provided by North American 

Mapping in 2009.  The horizontal control is based on a local calibration and the vertical control is based on 

NGVD 1929 datum. 
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SECTION 2:  IRRIGATION WELL 

 

2.1 LOCATION / WELL DRILLING 

The Flying Horse North Well A-1 is located in the NE ¼ of the NE ¼ of Section 36, Township 11 South, 

Range 66 West of the Principal Meridian.  This location is approximately 1,650 LF SW of the Flying Horse 

North irrigation reservoir embankment and within the Golf Course Clubhouse site.  Construction and 

testing of the well, permit number 81145-F, was completed in November 2017 by Layne-Western and TZA 

Water Engineers.  The well is completed into the Arapahoe Aquifer at a depth of 2,540 feet.  The well was 

drilled using the reverse air method at a diameter of 17.5 inches to total depth.   

 

2.2 HYDRAULIC TESTING 

On December 1, 2017, a step test was performed to evaluate the specific capacity of the well over a 24-hr. 

test period.  The well produced an average flow rate of 450 GPM.  The static water level was shown at 1,534 

feet. (See Appendix A for test report documents) 

 

2.3 PUMP DESIGN AND EQUPMENT 

The well downhole equipment will consist of a submersible pump, pressure transducer and airline piping.  A 

350 HP 3-phase submersible pump setting at a depth of 1,830 feet will the provide the necessary pumping 

ability to achieve the 450 GPM flow rate.  A six inch diameter flow meter will also be provided.  The well 

location is approximately 75 feet higher than the irrigation reservoir permanent WSE.  A 6” PVC water line 

will be installed to convey the pumped well water towards the irrigation reservoir.  

 

2.4 WELL HOUSING 

There are currently no plans for a Well House.  Any pertinent well facilities will be contained within a vault 

located adjacent to the well head, along with all above ground electrical facilities installed near the well head.   
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SECTION 3:  PUMP STATION 

 

3.1 LOCATION / IRRIGATION DEMAND 

The proposed irrigation pump station will be located directly adjacent to the Flying Horse North reservoir 

as shown on the conceptual plan in Figure 1.3.  The pump station pumps stored groundwater from the 

reservoir to the irrigation system that serves the entire golf course that anticipates using an average of 200 

AF per year. 

 

3.3 MECHANICAL EQUPMENT 

The pump station will include the following components:  intake, wet well, pumping equipment, filters and 

metering equipment and controls. 

 

Lake Intake 

The intake for the pump station is located in the Flying Horse North reservoir towards the north end. (See 

Figure 1.3) The 4’x4’ intake with 48” stainless steel inlet screens will sit on a 12” thick concrete slab near 

the base of the lake.  A 30” SDR 35 pipe will convey the water from the intake structure to the wet well 

located beneath the pump station.  

 

Wet Well 

The pump station wet well consists of a 96” diameter precast concrete structure with a height of 25’.  The 

base elevation equals 7511.  The invert of the 30” SDR 35 intake pipe is 1.0’ above the wet well base.  This 

connection is made with a KOR-N-SEAL Boot36.  In the wet well there are high and low level water 

probes that turn on and off the lake fill pump and will shut down the station if the water level gets down to 

elevation 7515.67.  The wet well has access through a 24”x26” hatch located in the floor of the pump 

station. 

 

Pumping Equipment / Filtering 

The pump station is designed as a Variable Frequency Drive (VCD) station with pumping equipment 

consisting of three 75 hp. pumps and one 5 hp. sustain pump.  The VCD system turns on and off the 

pumps on a pressure / GPM demand allowing each of the 75 hp. pumps to facilitate 150 – 750 GPM rated 

for a total performance of 2250 GPM @ 110 psi.  The construction will also include a blind flange for a 
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fourth 75 hp. pump which may be installed in the future for a total rating of 3000 GPM @ 110 psi.  The 

pumps are designed to deliver the required flow for the golf course irrigation system via a flanged 16” 

mainline from the pump station.  Internal to the pump station, two 8” VAF 1500 filters with 300 micron 

screens will provide filtration of the system to eliminate system blockage. 

 

3.4 PUMP HOUSE STRUCTURE 

The pump station will be located adjacent to the reservoir along the western edge and have a FF elevation of 

7536. (Three feet above spillway)  The footprint of the structure is approximately 30’x20’. The access to this 

facility will be via a paved driveway directly off of Old Stagecoach Road.  The pump station power 

requirements are 480 V, 60 Hz, 3 PZ, 386 FLA with a 600 AMP disconnect.  The power supply will be 

provided by Mountain View Electric Association (MVEA) via a 3-phase circuit.  The underground electric 

infrastructure serving the entire Flying Horse North development will be designed by MVEA and installed 

by the property owner/developer.  Based on the location of the pump station (directly adjacent to Old 

Stagecoach Road and the 3-phase loop) and design provided by the MVEA, this facility will have redundant 

service built into the system as it will be fed from two directions (both east and west buried within Old 

Stagecoach Road).  Thus, the reliability of power is nearly 100% given the buried looped system design.  

However, in this extreme unlikely event of complete power failure, a generator will be rented to keep the 

pump station on-line.  In the unlikely event of a pump failure simultaneous with the need to drain the 

reservoir, the 3 pump system will still have the ability to drain the reservoir using the other two pumps.   
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SECTION 4:  RESERVOIR AND DAM 

 

4.1 DESIGN CRITERIA 

The proposed dam for the Flying Horse North Irrigation Reservoir was designed in accordance with Rule 5 

of the State of Colorado Rules and Regulations for Dam Safety and Dam Construction, dated January 2007.   

 

4.2 RESERVOIR 

This watershed will contain development of a private golf course (currently under construction) including an 

outdoor golf maintenance facility, along with 2.5 ac. rural residential lot development accessed by rural 

County paved roadways.  As such, the irrigation reservoir will also be designed with a separate stormwater 

detention and SWQ component per El Paso County criteria.  This separate structure will be in the form of a 

concrete outlet box with an orifice plate and 30” RCP outlet allowing the release of the smaller storm events 

to meet the standards as specified per this criteria and the County’s MS4 permit with the State.  This SWQ 

release through the 30” RCP will be constructed outside of the reservoir embankment.  The specific 

location of this reservoir is within a portion of Section 36, township 11 south, range 66 west of the sixth 

principal meridian, and a portion of Section 31 township 11 south, range 65 west of the sixth principal 

meridian, El Paso County Colorado. (See Figure 1.3) 

 

The reservoir has a surface area at its permanent WSE (Elev. 7531.0) of 7.0 acres with a storage volume of 

94.9 acre feet.  The maximum depth at this elevation is 21 feet with the lake bed at 7510.  The reservoir will 

have a liner constructed of a flexible membrane.  This liner will be laid up to a maximum elevation of 7534.  

The reservoir is supplied by water from a well located on the Clubhouse site within the development 

approximately 1/4 mile west of the reservoir.  The level in the reservoir is controlled by the two outlet 

structures.  The Detention/SWQ structure will facilitate the State required 72 hr. drain time for the smaller 

stormwater events and help maintain the permanent water level while the twin box culvert spillway will 

allow for the County required 100 yr. detention release of the major stormwater events.  The total storage 

capacity table is found in Section 5, Table 5.4.     

 

4.3 DAM EMBANKMENT 

The dam embankment for this reservoir will be constructed within the County owned and maintained Old 

Stagecoach Road (80’ ROW - Collector).  The subdivision Improvement Agreement (SIA) as required by El 
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Paso County for this subdivision, will be recorded along with the Final Plat and specify ownership and 

maintenance responsibilities related to the embankment and associated drainage structures.  The crest of the 

embankment, which will be the finished grade of asphalt for the roadway is at elevation 7539.0 at the lowest 

point.  The regulatory height from the twin box culvert emergency spillway invert to the native channel 

grade equals 23.0’.  The length of the embankment measured from the toe of slopes on each side is 

approximately 450’.  Both the upstream and downstream slopes of the embankment will be constructed at 

no greater than a 4:1 slope.  The roadway will have a typical 2% crown with an asphalt width of 32.0’ with 

El Paso County Type A concrete curb and gutter on both sides and then 6:1 maximum to edge of ROW 

with a County required clear zone of 14.0’.  The twin box culvert emergency spillway structure is outside 

this clear zone.  El Paso County will also require CDOT Type 3 W-Beam guardrail along both sides of the 

embankment.  The embankment itself will be constructed of local material found on-site and tested by the 

Geotech.  According to the State of Colorado Rules and Regulations for Dam Safety and Dam 

Construction, Rule 4.2.5.4, this facility is considered a “Small Jurisdictional Dam” given the jurisdictional 

height greater than 20 feet but less than 50 feet and a capacity greater than 100 acre-feet.    

 

4.4 SPILLWAY AND OUTLET WORKS 

This facility will be designed with two separate outlet structures.  One will facilitate the State/County 

required detention/SWQ component of the facility while the other will allow for the 100 yr. stormwater 

event and emergency flow situations.  A low level outlet will be built into the pump station design allowing 

for an emergency drawdown of the reservoir to be with connection to the SWQ outlet piping. 

 

Detention / SWQ Outlet 

Per the County’s MS4 permit with the State, this development is required to provide detention and 

stormwater quality within this reservoir facility.  The design for this is being handled by a separate concrete 

outlet box constructed outside the formal dam embankment.  This structure is a 4’x8’ concrete box with a 

steel flow control plate and protective well screen located on the front.  The control plate is designed with 

three rectangular holes to facilitate the State required drain times.  The first hole is located at elevation 

7531.0 with the top of box at elevation 7533.0.  The top of box will be constructed with a grate to allow 

flows to enter the box as well.  A 30” RCP outlet pipe will allow for the release of all the flows entering the 

box structure.  The design of this structure meets all State and County requirements for both EURV and 
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WQCV.  The 30” RCP outlet piping will be routed around the dam embankment and into the rock chute 

and plunge pool at the base of the emergency spillway. 

 

Spillway Outlet   

Given that the embankment for this reservoir will be a County roadway, the conventional emergency 

spillway channel design at the crest of the embankment was not appropriate.  But rather a concrete box 

culvert spillway design under the roadway to allow for both the major stormwater events and emergency 

release has been employed.  Twin 4’x10’ concrete box culverts (CBC) will facilitate the required releases.  

The crest of the spillway will be constructed at elevation 7533.0 where the release will then travel under the 

roadway and into a 20’ wide rock chute.  The rock chute will have a 4:1 slope with 3:1 side slopes and a total 

drop of 18.0’ into a 2.0’ deep plunge pool.  The following roughness coefficients were used:  CBCs 0.013 

and Rock Chute 0.035.  The rip-rap thickness will be 56” with a gradation specified by the Geotech. (See 

Design Plans)  The spillway CBCs and Rock Chute have been designed to accommodate both the 100 yr. 

release of 182 cfs with a headwater depth ratio (Hw/D) of 0.54 and the total basin inflow of 609 cfs with a 

(Hw/D) of 1.31.  This design is within the maximum County criteria of (Hw/D) of 1.40.  The freeboard 

design is as follows:  100 Yr. = 4.39’ and 500 Yr. = 3.03’.  The velocity at inlet of chute = 15.6 fps and 

velocity at outlet of chute = 6.99 fps, both at normal depth.  1.76’ of Freeboard is included in chute design. 

 

Low Level Outlet 

This reservoir will not be designed with a formal low level outlet given the nature of the facility and the 

ability for the pump station to facilitate the draining of the reservoir for embankment inspection or 

emergency purposes.  Thus, directly off of the 16” irrigation main just outside the pump station, a 16”x8” 

tee with gate valves and a 8” drain line will be installed to allow for the pumped release and draining of the 

reservoir.  This 8” drain line will then connect directly to the 30” RCP storm system via a Type II concrete 

storm manhole constructed as a part of the release of the Detention/SWQ component as required by El 

Paso County.  This 30” storm system then daylights into the base of the rock chute and plunge pool on the 

backside of the embankment.  The 8” drain line @ 110 psi is expected to release 800-1200 GPM.  However, 

using the maximum pump station capacity of 2,250 GPM while opening system drain valves and irrigation 

heads, the drain time is as follows:  As mentioned earlier, the pumps will allow for release down to an 

elevation of 7515.67.  Based on the permanent WSE of 7531, this equates to a total of approximately 26 

million gallons (MG) to be drained.  The total drain time is estimated at approximately 8 days.    
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4.6 COST ESTIMATE 

The construction costs have been estimated for the dam and reservoir construction for budgetary planning 

purposes.  See Table 4.1 below for the major construction activities: 

 

Table 4.1:  Estimated Construction Costs 

 

Description Estimated Cost 

Irrigation Pump Station and Intake (Under separate contract)  $     N/A 

Reservoir Lining and installation (Face of Embankment) $   50,000 

Embankment earthwork / Revegetation $   85,000  

SWQ Outlet box and piping $   50,000 

Twin 4’x10’ CBC Spillway Outlet and wingwalls $ 180,000 

20’ wide rock chute and plunge pool $   80,000 

Two 6” slotted pipe toe drains / 3’ rip-rap swale $     8,000 

8” Irrigation drain piping / 12” HDPE pipe $     4,000 

 

Subtotal 

 

$ 457,000 

Contingency (10%) $   45,700 

Engineering / Construction staking / Materials testing $   40,000 

 

Total Project Cost 

 

$ 542,700 

 

 

 

4.7 PERMITTING / SCHEDULE 

The dam application package will be submitted to The Dam Safety Branch (DSB) for review and comment 

in January 2018.  No dam related construction will take place on-site until a notice to proceed from DSB is 

received.  A separate submittal package will also be provided to El Paso County for review.  

Owner/developer to provide DSB approval and notice to proceed to El Paso County prior to their final 

approval of the facility.  Construction is anticipated to begin in the late Summer 2018.  
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SECTION 5:  HYDROLOGY AND HYDRAULICS 

 

5.1 DESIGN CRITERIA 

The Flying Horse North irrigation reservoir will function as both a water source for the golf course 

irrigation and a detention/stormwater quality (SWQ) pond for stormwater flows within the basin.  As such, 

CCES has applied hydrology criteria from the following sources: 

 

“State of Colorado Rules and Regulations for Dam Safety and Dam Construction”, 

dated January 2007 (Inflow Design Flood – IDF requirements) 

 

“City of Colorado Springs/El Paso County Drainage Criteria Manual, Vol. 1 & 2”, 

dated May 2014 (Stormwater detention and SWQ requirements) 

 

“Urban Drainage and Flood Control District Vol. 1, 2 & 3”, dated 2017 

(Detention and SWQ design requirements) 

 

“NOAA Atlas 14 Point Precipitation Frequency Estimate”, dated October 2017 

(Precipitation Frequency – 24hr duration) 

 

 

A Bentley Systems PondPack V8i NRCS unit hydrograph model was utilized to estimate the peak discharge 

for the 2-, 5-, 50- and 100-year, 24-hour duration storms.  NOAA Atlas 14 point precipitation frequency 

estimates were obtained from the NOAA’s National Weather Service Hydro-Meteorological Design Studies 

Center Precipitation Frequency Data Server (PFDS).  This data was taken near the centroid of the basin. 

(See Appendix B)  The NRCS 24-Hour Type II design storm distribution was used within the model.   

 

According to the State of Colorado Rules and Regulations for Dam Safety and Dam Construction, Rule 

4.2.5.4, this facility is considered a “Small Jurisdictional Dam” given the jurisdictional height greater than 

20 feet but less than 50 feet and a capacity greater than 100 acre-feet.  Dead storage of approximately 5.67’ 

(Elev. 7510 – 7515.67) is assumed based on the low-level outlet design facilitated by the pump station in-

take pipe located at elev. 7511 and suction head of 4.0’ min. required above pipe.  Based on the “Low 
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Hazard Classification” as described in section 5.6 of this report the Inflow Design Flood Requirements 

(IDF) as found in Rule 5.9.1, Table 5.1 utilize the (NOAA 14 – 24 Hr. duration) 100 Yr. storm event.  The 

UD-Detention v3.07 spreadsheet (Per Urban Drainage Vol. 3) will also be utilized in the final design of the 

Detention and SWQ aspects of this facility.  This spreadsheet uses 1 Hr. precipitation depths.  See Table 5.1 

for precipitation depth comparison.  Please note that the higher precipitation amounts have been used for 

each return period. 

 

 

Table 5.1:  Precipitation Depth Comparison 

 

Return 

Period 

 

1-Hr. Depth 

(City/County) 

 

1-Hr. Depth 

(NOAA 14) 

 

24-Hr. Depth 

(City/County) 

 

24-Hr. Depth 

(NOAA 14) 

2 1.19 0.92 2.10 1.93 

5 1.50 1.20 2.70 2.44 

50 2.25 2.15 4.20 4.33 

100 2.52 2.49 4.60 5.04 

  

 

 

5.2 WATER RIGHTS 

Based on the water decree filed October 6, 2017 (See Appendix), PRI #2, LLC has the water rights to pump 

and store in the on-site Flying Horse North reservoir.  PRI #2, LLC has a lease from the State Land Board 

for the following water rights:  515 AF in the Dawson, 577 AF in the Denver, 239 AF in the Arapahoe and 

182 AF in the Laramie Fox Hills.  The Arapahoe and Laramie Fox Hills are both deemed non-tributary 

reservoirs.  The Flying Horse North Golf Course will take an average of 200 AF per year from their 

Arapahoe well that will be pumped into the reservoir.  Evaporative loss is not an issue when pumping from 

a non-tributary source.  Upon termination of the State Land Board Lease in 2048, all water rights revert 

automatically back to PRI #2, LLC who will own them in perpetuity.   
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5.3 WATERSHED CHARACTERISTICS 

The watershed of the irrigation reservoir includes a total area of 366.8 acres within the East Cherry Creek 

drainage basin and just north of the Palmer Divide.  A portion of this area is outside the Flying Horse North 

development as shown in basins OS-12, OS-13 and OS-14.  These basins are both currently undeveloped 

and developed as County zoned RR-5 (5 ac. rural residential).  All the on-site basins are zoned PUD for 

either 2.5 ac. rural residential or golf course/open space. (See Tables 5.2 and 5.3 for sub-basin CN values 

and associated Tc times)  Nearly the entire watershed is outside of the black forest tree line and mainly 

consists of prairie grasses with grades ranging from 2%-20% with three major natural ravines that drain in a 

northwesterly direction directly towards the planned irrigation reservoir.  The golf course layout aides in the 

natural conveyance of the majority of the stormwater flows to the reservoir.  The storage capacity table for 

the reservoir is listed in Table 5.4. 

 

 

Table 5.2:  Sub-basin CN Values 

 

ALL LAND ASSUMED 2 ACRE RESIDENTIAL LOTS OR
GOOD CONDITION OPEN SPACE (LAWNS, PARKS GOLF COURSES, CEMETARIES ETC.)

BASIN BASIN COMPOSITE
(label) AREA CN

(Ac) CN AREA CN AREA
(Ac.) (Ac.)

CC-1 22.3 61 0.0 65 22.3 65.0
CC-2 36.4 61 0.0 65 36.4 65.0
CC-3 51.9 61 19.1 65 32.8 63.5
CC-4A 108.2 61 63.2 65 45.0 62.7
CC-4B 17.0 61 5.5 65 11.5 63.7

OS-12 67.7 61 0.0 65 67.7 65.0
OS-13 36.9 61 0.0 65 36.9 65.0
OS-14 26.4 61 0.0 65 26.4 65.0

CN VALUES - DEVELOPED CONDITIONS

GOLF COURSE (B) 2 AC. RESIDENTIAL (B)
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Table 5.3:  Sub-basin Time of Concentration 

TIME OF CONCENTRATION DEVELOPED
COMPOSITE OVERLAND STREET  /  CHANNEL FLOW (DCM Vol. 1 Fig. 6-25) Tc Tc

BASIN Cn Length Height Tc Length Slope Velocity Tc TOTAL LAG (0.6tc)
(ft) (ft) (hr) (ft) (%) (fps) (hr) (hr) (hr)

CC-1 65.0 300 10 0.40 900 2.0% 1.8 0.14 0.53 0.32
CC-2 65.0 300 10 0.40 1700 2.0% 1.8 0.26 0.66 0.39
CC-3 63.5 300 14 0.35 900 2.5% 2.4 0.10 0.45 0.27
CC-4A 62.7 300 14 0.35 2900 2.0% 2.1 0.38 0.73 0.44
CC-4B 63.7 300 12 0.37 900 3.0% 2.5 0.10 0.47 0.28

OS-12 65.0 300 14 0.35 1500 3.0% 2.5 0.17 0.51 0.31
OS-13 65.0 300 16 0.33 900 3.0% 2.5 0.10 0.43 0.26
OS-14 65.0 300 14 0.35 600 3.5% 2.7 0.06 0.41 0.24

 

 

 

Table 5.4:  Storage Capacity Table 

 

Elevation 

NGVD 1929 

 

Area 

(Acres) 

 

Storage Volume 

(Ac. Ft.) 

*7510.0 1.51 0.00 

*7511.0 1.99 1.74 

*7512.0 2.52 3.99 

*7513.0 2.85 6.68 

*7514.0 3.05 9.63 

*7515.0 3.26 12.78 

7516.0 3.48 16.15 

7517.0 3.70 19.74 

7518.0 3.93 23.56 

7519.0 4.16 27.60 

7520.0 4.40 31.88 

7521.0 4.64 36.40 

7522.0 4.88 41.16 
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7523.0 5.14 46.17 

7524.0 5.36 51.42 

7525.0 5.59 56.89 

7526.0 5.84 62.61 

7527.0 6.08 68.57 

7528.0 6.33 74.77 

7529.0 6.57 81.22 

7530.0 6.81 87.91 

7531.0 7.15 94.89 

7532.0 7.52 102.22 

7533.0 7.83 109.90 

7534.0 8.37 118.00 

7535.0 8.77 126.57 

7536.0 9.17 135.53 

    *Indicates dead storage below pumping ability 

 

5.4 HYDROLOGIC MODEL 

The PondPack model produced peak discharges for the 2-yr, 5-yr, 50-yr and 100-yr storm events assuming a 

permanent pool elevation of 7531.0.  Reference Appendix B for specific hydrologic model results.  Table 5.5 

below shows the results of these storm events upon the irrigation reservoir.  

 

Table 5.5:  Inflow Design Flood (IDF) Summary Table 

 

Storm Event 

 

 

Peak Inflow 

(cfs) 

 

Max. WSE 

(ft.) 

Total 

Discharge 

(cfs) 

2-yr (City/County) 48 7531.40 6 

5-yr (City/County) 119 7531.87 12 

50-yr (NOAA 14) 431 7533.58 64 

100-yr (NOAA 14) 609 7534.23 124 
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5.5 HYDRAULIC MODEL 

Both the SWQ Outlet and the CBC Spillway were modeled using both PondPack (24-hr. precipitation) and 

the Urban Drainage UD Detention Spreadsheet (1-hr precipitation) as required by County design criteria.  

Table 5.6 below shows the results of the PondPack model.  Reference Appendix B for the UD Detention – 

Retention Pond Spreadsheet results.  As this facility is required to meet both detention and SWQ criteria, 

the following is applicable to these design components:   

 

 Required WQCV = 1.36 ac-ft.   Provided WQCV =  15.01 ac-ft. 

 Required EURV =  2.83 ac-ft.   Provided EURV =  15.01 ac-ft. 

 Required 100-yr. =  12.42 ac-ft.   Provided 100-yr =  27.35 ac-ft. 

 

 

Table 5.6:  Reservoir Discharge Table 

 

Elevation 

Discharge (cfs) 

(SWQ Outlet Box) 

Discharge (cfs) 

(Twin CBC Spillway) 

Discharge (cfs) 

(Total) 

7531.0 0.0 0.0 0.0 

7532.0 13.89 0.0 13.89 

7533.0 27.77 0.0 27.77 

7534.0 51.31 49.05 100.36 

7535.0 69.52 138.56 208.08 

7536.0 74.61 254.72 329.33 

  Permanent WSE = 7531.0 

  Top of SWQ Outlet box = 7533.0 

  Spillway elevation = 7533.0 

 

The twin 4’x10’ CBC Spillway design has the following results: 

 100-yr storm release =  182 cfs       Hw/D = 0.54 

 Emergency release – Max. basin IDF = 609 cfs  Hw/D = 1.31 

 County Criteria  (max.)       Hw/D = 1.40 
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5.6 HAZARD CLASSIFICATION 

As discussed earlier based on the State of Colorado Rules and Regulations for Dam Safety and Dam 

Construction, dated January 2007, defined by Rules 4.2.5.4, this proposed irrigation reservoir is considered a 

“Small Jurisdictional Dam”.  This facility will be lined and has also been designed based on County criteria 

for detention and SWQ that also meets the 100-yr event.  The location of the facility is in a rural 

environment with downstream characteristics being a single property ownership (362 acres) within El Paso 

County, zoned RR-5 with a single family home and multiple out-buildings.  Based on topography, the home 

seems to be well outside of the possible floodway with no loss of human life expected.  Thus, based on the 

rural nature, location and size of this proposed irrigation reservoir, it is considered a “Low Hazard Dam” as 

described in the State of Colorado Rules and Regulations for Dam Safety and Dam Construction, dated 

January 2007, defined by Rule 4.2.14.3.  However, attached are the Dam Breach Estimations found in 

Figures 1.4 & 1.5. 

 

In regards to the future development potential on the large property located due north of Flying Horse 

North:  If development is indeed proposed on this property, PRI#2 LLC intends to coordinate with both 

the County Staff and the property owner in providing the dam breach floodplain to allow for responsible 

planning through this corridor.  
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SECTION 6:  GEOLOGICAL INVESTIGATION 

 

6.1 FIELD INVESTIGATIONS 

Subsurface conditions within the dam footprint and soil borrow areas were explored by drilling thirteen test 

borings. The locations of the soil borings were determined based on access points on the property. Six test 

borings were drilled in the proposed dam footprint, two test borings were drilled in the proposed west 

borrow area, and five test borings were drilled in the proposed east borrow area to obtain soils information 

for use within the new dam embankment. The borings were typically advanced to depths of approximately 

10 to 40 feet below ground surface (bgs) with one tested area, Test Boring No. 13, that was excavated with a 

small backhoe by an onsite contractor, prepared to 3 feet (bgs) in the proposed east borrow area.  The soils 

in all but Test Boring No. 13 were obtained using a truck mounted, drilling rig with continuous flight auger 

supplied and operated by Entech. 

 

Representative soil samples were recovered from each of the borings at approximate 5-foot intervals using 

2-inch O.D. split barrel and California samplers and following Standard Penetration Test (ASTM D-1586) 

procedures.  The locations and soil descriptions of the soils field investigation are presented in the 

appendicies of the Subsurface Soil Investigation which is included in this report, Appendix C. 

 
 
 
6.2 TEST BORINGS / LABORATORY TESTING 

Boring logs describing the subsurface conditions encountered in each of the borings and excavated area are 

included in the above-referenced Subsurface Soil Investigation. Laboratory classification testing was 

completed on selected soil samples recovered from the borings and soil borrow area for purposes of 

determining water content, evaluating engineering properties, classification and for grouping the materials 

by soil type.  The water content testing results and soil types (by number) are included on the boring logs 

with respect to the sample depth measured from the existing ground surface.  In addition to the 

classification testing sulfate, pH, resistivity, permeability, and direct shear testing was completed.  A 

summary of the laboratory testing and the Unified Soil Classification System (USCS) designations for each 

of the soils encountered in the borings and the soil borrow areas are included in the appendicies of the 

geotechnical report included in Appendix C. 
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6.3 RECOMMENDATIONS FOR CONSTRUCTION 

The test borings were located to provide general geotechnical information and subsurface profiles at the 

new embankment location and soil borrow areas. Variations in subsurface conditions may be encountered 

across the site.  Pockets of low soil densities determined from the standard penetration testing conducted 

during drilling indicated isolated zones within the surficial native soil exist in the existing drainageway.  The 

loose zones were encountered in Test Boring Nos. 2 and 3.  Surficial clays and silts with low bearing 

capacities were encountered in Test Boring Nos. 2, 4, and 6 were also encountered in the existing 

drainageway within the location of the proposed dam embankment.  During excavations for the dam 

foundation, the loose and potentially low bearing soils will be excavated to the underlying medium dense to 

dense soil strata below.  It is likely the granular soils removed from the foundation areas will be reused in 

the embankment foundation or reused in the new dam embankment.  Spoils removed will likely be used 

elsewhere on the golf course property in softscape areas.     

 

Additional soils drilling and testing is recommended after the dam foundation is exposed to verify the 

condition of the underlying geology for support and construction of the dam foundation and outlet 

structures.  Based on our Sulfate, pH, and Resistivity Testing conducted on the soils proposed to construct 

the new dam, the soils exhibit a negligible potential for attack on concrete structures and Type II concrete is 

recommended. The soils are slightly to moderately acidic and corrosive to highly corrosive; therefore, all 

steel materials in contact with the new dam embankment soils should be cathodically protected. 

 

The property in the vicinity of the new dam would provide a close staging area for construction equipment 

and storage of usable soils removed from the dam.  The east borrow are was determined to provide an 

ample and close soil source for the dam embankment.  Laboratory testing performed on the soils located at 

the east borrow area determined the soil suitable for the construction of a new earthen embankment.  Initial 

slope stability analysis’ indicates the embankment stability with elevated groundwater seepage through the 

embankment would meet acceptable factors of safety based on the soils tested for this investigation.  

Notably, it is likely that the groundwater within the embankment will never reach this elevated state with the 

proposed manmade pond liner and active toe drains proposed with this project.   Additional dam testing is 

recommended prior to and during construction of the new earthen embankment.  It is likely that a toe drain 
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will be required consisting of manmade and earthen materials during construction of the new dam 

embankment. 

 

After the dam embankment foundation soils are exposed, potentially mitigated, and approved by the Dam 

Safety Branch and Geotechnical Engineers, the new embankment shall be constructed and periodically 

observed and tested.  The foundation granular materials (site sands) as approved by the geotechnical 

engineer shall be compacted to a minimum of 100% of its maximum Standard Proctor Dry Density, ASTM 

D-698 at 0 to +3 percent of optimum moisture content.  The embankment shell materials (site sands and 

very sandy clays) as approved by the geotechnical engineer shall be compacted to a minimum of 98% of its 

maximum Standard Proctor Dry Density, ASTM D-698 at 0 to +3 percent of optimum moisture content.  

The filter materials shall be tamped and observed by a construction materials testing agency prior to 

covering the filters with embankment materials to verify thicknesses and compaction efforts.  The soils 

testing requirements and frequencies of testing will be noted on the construction drawings and technical 

specifications. 
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APPENDIX A 

WELL CONSTRUCTION AND TEST REPORT 











Form No.                     

GWS-31

02/2017

7. Ground Surface Elevation:                       feet

9. Advance Notification:  Was Notification Required Prior to Construction?       Yes       No,    Date Notification Given: ______________

10. Aquifer Type:     Type I (One Confining Layer)       Type I (Multiple Confining Layers) Laramie-Fox Hills

       (Check one)     Type II (Not overlain by Type III)       Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.                                   

                

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

      Well Yield Estimate Method:  _______________________________________________                                            

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

                                 

                        

                              

      Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:           1/4,            1/4,  Sec.,             Twp.      ,          N or S       , Range          ,         E  or W       ,             P.M.                                   

      County:  ___________________________                                                        

Subdivision:                                                                                                 ,  Lot          ,    Block                  ,   Filing (Unit) _______   

11.  Geologic Log: 12.  Hole Diameter (in.)                From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581

www.water.state.co.us and dwrpermitsonline@state.co.us

1. Well Permit Number:                                          Receipt Number:

2. Owner's Well Designation: 

4. Well Location Street Address:

5. As Built GPS Well Location (required):      Zone 12       Zone 13  Easting:                    Northing:                             

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if 

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

      Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :                                             Total Depth:                   feet          Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17.  Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

DONEGANK
Typewritten Text

DONEGANK
Typewritten Text
Screen Slot Size (in): _______ 



 

15. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document 
is signed (or name entered if filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 
CCR 402 2.  The filing of a document that contains false statements is a violation of section 37 91 108(1)(e), C.R.S., and is 
punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online, the State Engineer considers the 
entry of the licensed contractor’s name to be compliance with Rule 17.4. 

 

Company Name: Email: Phone w/area code: 
  
  
  

License Number: 

Mailing Address: 

Sign (or enter name if filing online) Print Name and Title Date: 

 

 
FORM No. 
GWS-39 
9/2016 

WELL YIELD TEST REPORT 
State Of Colorado, Office Of The State Engineer 

1313 Sherman St., Room 821, Denver, CO  80203 303.866.3581 
www.water.state.co.us and dwrpermitsonline@state.co.us 

 
For Office Use Only 

 

1. Well Permit Number:  Receipt Number:   

2. Owner's Well Designation:  

3. Well Owner Name:  

4. Well Location Street Address:  

5. GPS Well Location:  Zone 12  Zone 13   Easting:                    Northing:   County: 

6. Legal Well Location:           1/4,           1/4,  Sec.             Twp.                  N or S      ,   Range                    E  or W ____                            

Distances from Section Lines:                      ft. from       N or S       section line, and                ft. from        E or W       section line                                        

Subdivision:                                                                                                 ,  Lot          ,     Block          ,    Filing (Unit) _________ 

7. Static Water Level:                       feet Date/Time measured ______________________________________ 

Measurement Method _________________________________ Length of airline (if used) ______________________________ 

8. Pump: Type __________________________ Horsepower ________________________ Depth Setting ___________________ feet 

 Voltage  _________________________ Discharge pipe __________ inches Discharge Pressure  _______________ psi 

9. Flow Meter: Manufacturer ____________________________ Type ___________________________________________________ 

Diameter ____ inches Average pumping rate ________ gpm Volume pumped during test _________________________ 

10. Test Data: Test Data may be submitted by spreadsheet in lieu of filling out Section 10 -------Recovery Data------- 

 Date of Test __________________  

Time Pumping Level (feet) Drawdown (feet) Pumping Rate (gpm) Pumping Pressure (psi) Time Water Level (feet) 

______ _________________ ______________ _________________ ___________________ ____ _______________ 

______ _________________ ______________ _________________ ___________________ ____ _______________ 

______ _________________ ______________ _________________ ___________________ ____ _______________ 

______ _________________ ______________ _________________ ___________________ ____ _______________ 

______ _________________ ______________ _________________ ___________________ ____ _______________ 

______ _________________ ______________ _________________ ___________________ ____ _______________ 

______ _________________ ______________ _________________ ___________________ ____ _______________ 

______ _________________ ______________ _________________ ___________________ ____ _______________ 

______ _________________ ______________ _________________ ___________________ ____ _______________ 

______ _________________ ______________ _________________ ___________________ ____ _______________ 

11. Disinfection: Type __________________________________________ Amount Used __________________________________ 

12. Water Quality Analysis Available:     Yes or       No 

13. Water Level / Pumping Spreadsheet Attached:     Yes or       No    Spreadsheet File Name ____________________________ 

14. Remarks: ______________________________________________________________________________________________________ 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 

http://www.water.state.co.us/
mailto:dwrpermitsonline@state.co.us
DONEGANK
Typewritten Text
____ PM

DONEGANK
Typewritten Text









  
   

  

 

APPENDIX B 

HYDROLOGIC / HYDRAULIC DATA & MODELS 

 



Soil Map—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/31/2017
Page 1 of 3
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 22, 2016—Mar 
9, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/31/2017
Page 2 of 3



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

26 Elbeth sandy loam, 8 to 15 
percent slopes

433.1 34.4%

40 Kettle gravelly loamy sand, 3 
to 8 percent slopes

17.8 1.4%

66 Peyton sandy loam, 1 to 5 
percent slopes

200.4 15.9%

67 Peyton sandy loam, 5 to 9 
percent slopes

253.2 20.1%

68 Peyton-Pring complex, 3 to 8 
percent slopes

353.2 28.1%

Totals for Area of Interest 1,257.7 100.0%

Soil Map—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/31/2017
Page 3 of 3



El Paso County Area, Colorado

66—Peyton sandy loam, 1 to 5 percent slopes

Map Unit Setting
National map unit symbol: 369c
Elevation: 6,800 to 7,600 feet
Farmland classification: Prime farmland if irrigated and the product of 

I (soil erodibility) x C (climate factor) does not exceed 60

Map Unit Composition
Peyton and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Peyton

Setting
Landform: Flats, hills
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock 

and/or arkosic residuum weathered from sedimentary rock

Typical profile
A - 0 to 12 inches: sandy loam
Bt - 12 to 25 inches: sandy clay loam
BC - 25 to 35 inches: sandy loam
C - 35 to 60 inches: sandy loam

Properties and qualities
Slope: 1 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high (0.20 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216CO)
Hydric soil rating: No

Map Unit Description: Peyton sandy loam, 1 to 5 percent slopes---El Paso County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/31/2017
Page 1 of 2



Minor Components

Other soils
Percent of map unit: 
Hydric soil rating: No

Pleasant
Percent of map unit: 
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

Map Unit Description: Peyton sandy loam, 1 to 5 percent slopes---El Paso County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/31/2017
Page 2 of 2



El Paso County Area, Colorado

67—Peyton sandy loam, 5 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369d
Elevation: 6,800 to 7,600 feet
Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 115 to 125 days
Farmland classification: Not prime farmland

Map Unit Composition
Peyton and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Peyton

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock 

and/or arkosic residuum weathered from sedimentary rock

Typical profile
A - 0 to 12 inches: sandy loam
Bt - 12 to 25 inches: sandy clay loam
BC - 25 to 35 inches: sandy loam
C - 35 to 60 inches: sandy loam

Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high (0.20 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216CO)
Hydric soil rating: No

Map Unit Description: Peyton sandy loam, 5 to 9 percent slopes---El Paso County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/31/2017
Page 1 of 2



Minor Components

Other soils
Percent of map unit: 
Hydric soil rating: No

Pleasant
Percent of map unit: 
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

Map Unit Description: Peyton sandy loam, 5 to 9 percent slopes---El Paso County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/31/2017
Page 2 of 2



El Paso County Area, Colorado

68—Peyton-Pring complex, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369f
Elevation: 6,800 to 7,600 feet
Farmland classification: Not prime farmland

Map Unit Composition
Peyton and similar soils: 40 percent
Pring and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Peyton

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock 

and/or arkosic residuum weathered from sedimentary rock

Typical profile
A - 0 to 12 inches: sandy loam
Bt - 12 to 25 inches: sandy clay loam
BC - 25 to 35 inches: sandy loam
C - 35 to 60 inches: sandy loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high (0.20 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216CO)
Hydric soil rating: No

Map Unit Description: Peyton-Pring complex, 3 to 8 percent slopes---El Paso County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/31/2017
Page 1 of 2



Description of Pring

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile
A - 0 to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High 

(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Loamy Park (R048AY222CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 
Hydric soil rating: No

Pleasant
Percent of map unit: 
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

Map Unit Description: Peyton-Pring complex, 3 to 8 percent slopes---El Paso County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/31/2017
Page 2 of 2



ALL LAND ASSUMED 2 ACRE RESIDENTIAL LOTS OR
GOOD CONDITION OPEN SPACE (LAWNS, PARKS GOLF COURSES, CEMETARIES ETC.)

BASIN BASIN COMPOSITE
(label) AREA CN

(Ac) CN AREA CN AREA
(Ac.) (Ac.)

CC-1 22.3 61 0.0 65 22.3 65.0
CC-2 36.4 61 0.0 65 36.4 65.0
CC-3 51.9 61 19.1 65 32.8 63.5
CC-4A 108.2 61 63.2 65 45.0 62.7
CC-4B 17.0 61 5.5 65 11.5 63.7

OS-12 67.7 61 0.0 65 67.7 65.0
OS-13 36.9 61 0.0 65 36.9 65.0
OS-14 26.4 61 0.0 65 26.4 65.0

CN VALUES - DEVELOPED CONDITIONS

GOLF COURSE (B) 2 AC. RESIDENTIAL (B)



TIME OF CONCENTRATION DEVELOPED
COMPOSITE OVERLAND STREET  /  CHANNEL FLOW (DCM Vol. 1 Fig. 6-25) Tc Tc

BASIN Cn Length Height Tc Length Slope Velocity Tc TOTAL LAG (0.6tc)
(ft) (ft) (hr) (ft) (%) (fps) (hr) (hr) (hr)

CC‐1 65.0 300 10 0.40 900 2.0% 1.8 0.14 0.53 0.32

CC‐2 65.0 300 10 0.40 1700 2.0% 1.8 0.26 0.66 0.39

CC‐3 63.5 300 14 0.35 900 2.5% 2.4 0.10 0.45 0.27

CC‐4A 62.7 300 14 0.35 2900 2.0% 2.1 0.38 0.73 0.44

CC‐4B 63.7 300 12 0.37 900 3.0% 2.5 0.10 0.47 0.28

OS‐12 65.0 300 14 0.35 1500 3.0% 2.5 0.17 0.51 0.31

OS‐13 65.0 300 16 0.33 900 3.0% 2.5 0.10 0.43 0.26

OS‐14 65.0 300 14 0.35 600 3.5% 2.7 0.06 0.41 0.24













Project Summary

Flying Horse North 
Irrigation 

Reservoir (Pond 
13)

Title

MAWEngineer

CCESCompany

8/8/2018Date

2 Year (Colo. Spgs.)Notes

Page 1 of 3327 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/20/2018

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 2YR.ppc



Table of Contents

31Pond Routed Hydrograph (total out), 2 years

JD Reservoir (Pond 13) (OUT)

29Elevation-Volume-Flow Table (Pond), 2 years

JD Reservoir (Pond 13)

24Composite Rating Curve, 2 years

11Individual Outlet Curves, 2 years

6Outlet Input Data, 2 years

FH North Pond 13

5Elevation-Area Volume Curve, 2 years

JD Reservoir (Pond 13)

4Elevation-Area Volume Curve, 2 years

Golf Course Pond 12

3Time-Depth Curve, 2 yearsColo Springs 2015

2Master Network Summary



Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

5.9812.1500.8552
Post-Development 
2YRBasin CC-3

15.5312.2002.3512
Post-Development 
2YRBasin CC-4A

7.9212.1000.6932
Post-Development 
2YRBasin CC-4B

14.7512.1501.8922
Post-Development 
2YRBasins OS-12, CC-1

11.5212.2001.6162
Post-Development 
2YRBasins OS-13, CC-2

2.8212.1000.3972Post-Development 
2YR

Basins OS-14

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

5.5814.9504.6282
Post-Development 
2YRDP-18 (MDDP DP 16)

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)8.7512.1001.2532
Post-
Development 
2YR

Golf Course 
Pond 12 (IN)

4.5427,544.040.6123.8500.1352
Post-
Development 
2YR

Golf Course 
Pond 12 
(OUT)

(N/A)(N/A)47.7112.1506.6862
Post-
Development 
2YR

JD Reservoir 
(Pond 13) 
(IN)

97.7897,531.405.5814.9504.6282
Post-
Development 
2YR

JD Reservoir 
(Pond 13) 
(OUT)

Page 2 of 3327 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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Bentley PondPack V8i
[08.11.01.56]
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  Colo Springs 2015
Return Event:  2 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  TYPE II 24 HOUR (Colo. Spgs.)                                                                                                                                                                                                                                  

TYPE II 24 HOUR 
(Colo. Spgs.)                                                                                                                                                                                                                                  Label

hours0.000Start Time

hours0.250Increment

hours24.000End Time

years2Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.250 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.020.020.010.000.000.000
0.050.050.040.040.031.250
0.090.080.070.070.062.500
0.130.120.110.100.093.750
0.170.160.150.140.135.000
0.220.210.200.190.186.250
0.280.260.250.240.237.500
0.360.340.330.310.298.750
0.500.460.430.400.3810.000
1.481.390.810.590.5411.250
1.691.661.631.591.5412.500
1.801.781.771.731.7113.750
1.861.851.841.821.8115.000
1.921.911.901.891.8816.250
1.951.941.941.941.9317.500
2.001.991.981.971.9618.750
2.032.022.012.012.0020.000
2.062.052.052.042.0321.250
2.092.082.082.072.0622.500

(N/A)(N/A)(N/A)2.102.1023.750
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  Golf Course Pond 12
Return Event:  2 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0430.07,534.00
0.2240.2240.3360.2000.07,536.00
0.7480.5250.7870.3300.07,538.00
1.5440.7961.1940.4700.07,540.00
2.6501.1061.6580.6400.07,542.00
4.4971.8472.7711.2400.07,544.00
7.1362.6383.9581.4000.07,546.00

Page 4 of 3327 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  JD Reservoir (Pond 13)
Return Event:  2 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0001.5100.07,510.00
1.7441.7445.2331.9900.07,511.00
3.9942.2506.7492.5200.07,512.00
6.6782.6838.0502.8500.07,513.00
9.6272.9498.8483.0500.07,514.00

12.7813.1549.4633.2600.07,515.00
16.1513.36910.1083.4800.07,516.00
19.7403.58910.7683.7000.07,517.00
23.5553.81411.4433.9300.07,518.00
27.5994.04412.1334.1600.07,519.00
31.8794.27912.8384.4000.07,520.00
36.3984.51913.5584.6400.07,521.00
41.1584.76014.2784.8800.07,522.00
46.1675.00915.0285.1400.07,523.00
51.4175.25015.7495.3600.07,524.00
56.8915.47516.4245.5900.07,525.00
62.6065.71517.1445.8400.07,526.00
68.5655.96017.8796.0800.07,527.00
74.7706.20518.6146.3300.07,528.00
81.2206.45019.3496.5700.07,529.00
87.9096.69020.0696.8100.07,530.00
94.8896.97920.9387.1500.07,531.00

102.2237.33422.0037.5200.07,532.00
109.8977.67423.0237.8300.07,533.00
117.9968.09924.2958.3700.07,534.00
126.5658.56925.7088.7700.07,535.00
135.5348.96926.9089.1700.07,536.00
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft7,510.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft7,536.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

7,536.007,533.00
SWQ 
Outlet PipeForward

SWQ 
Outlet BoxInlet Box

7,536.007,531.00
SWQ 
Outlet PipeForward

SWQ 
Orifice 
Plate

Orifice-Area

7,536.007,526.90TWForward
SWQ 
Outlet PipeCulvert-Circular

7,536.007,533.00TWForward
Twin CBC 
SpillwayCulvert-Box

(N/A)(N/A)TailwaterTailwater Settings
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Bentley Systems, Inc.  Haestad Methods Solution  
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  SWQ Outlet Box
Structure Type:  Inlet Box

1Number of Openings

ft7,533.00Elevation

ft²20.8Orifice Area

0.600Orifice Coefficient

ft8.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest

Structure ID:  SWQ Orifice Plate
Structure Type:  Orifice-Area

3Number of Openings

ft7,531.00Elevation

ft²1.4Orifice Area

ft7,533.00Top Elevation

ft7,531.00Datum Elevation

0.600Orifice Coefficient
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  SWQ Outlet Pipe
Structure Type:  Culvert-Circular

1Number of Barrels

in30.0Diameter

ft100.00Length

ft100.00Length (Computed Barrel)

ft/ft0.010Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.009Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.090T1 ratio (HW/D)

1.192T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft7,529.63T1 Elevation ft³/s27.16T1 Flow
ft7,529.88T2 Elevation ft³/s31.05T2 Flow
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Twin CBC Spillway
Structure Type:  Culvert-Box

2Number of Barrels

ft10.00Width

ft4.00Height

ft65.00Length

ft65.00Length (Computed Barrel)

ft/ft0.010Slope (Computed)

Outlet Control Data

0.013Manning's n

0.500Ke

0.003Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0260K

1.0000M

0.0347C

0.8100Y

1.173T1 ratio (HW/D)

1.360T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft7,537.69T1 Elevation ft³/s280.00T1 Flow
ft7,538.44T2 Elevation ft³/s320.00T2 Flow

Page 9 of 3327 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/20/2018

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 2YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance 
(Minimum)

ft0.50
Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Box  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,510.00
0.00(N/A)0.000.000.000.000.000.007,510.50
0.00(N/A)0.000.000.000.000.000.007,511.00
0.00(N/A)0.000.000.000.000.000.007,511.50
0.00(N/A)0.000.000.000.000.000.007,512.00
0.00(N/A)0.000.000.000.000.000.007,512.50
0.00(N/A)0.000.000.000.000.000.007,513.00
0.00(N/A)0.000.000.000.000.000.007,513.50
0.00(N/A)0.000.000.000.000.000.007,514.00
0.00(N/A)0.000.000.000.000.000.007,514.50
0.00(N/A)0.000.000.000.000.000.007,515.00
0.00(N/A)0.000.000.000.000.000.007,515.50
0.00(N/A)0.000.000.000.000.000.007,516.00
0.00(N/A)0.000.000.000.000.000.007,516.50
0.00(N/A)0.000.000.000.000.000.007,517.00
0.00(N/A)0.000.000.000.000.000.007,517.50
0.00(N/A)0.000.000.000.000.000.007,518.00
0.00(N/A)0.000.000.000.000.000.007,518.50
0.00(N/A)0.000.000.000.000.000.007,519.00
0.00(N/A)0.000.000.000.000.000.007,519.50
0.00(N/A)0.000.000.000.000.000.007,520.00
0.00(N/A)0.000.000.000.000.000.007,520.50
0.00(N/A)0.000.000.000.000.000.007,521.00
0.00(N/A)0.000.000.000.000.000.007,521.50
0.00(N/A)0.000.000.000.000.000.007,522.00
0.00(N/A)0.000.000.000.000.000.007,522.50
0.00(N/A)0.000.000.000.000.000.007,523.00
0.00(N/A)0.000.000.000.000.000.007,523.50
0.00(N/A)0.000.000.000.000.000.007,524.00
0.00(N/A)0.000.000.000.000.000.007,524.50
0.00(N/A)0.000.000.000.000.000.007,525.00
0.00(N/A)0.000.000.000.000.000.007,525.50
0.00(N/A)0.000.000.000.000.000.007,526.00
0.00(N/A)0.000.000.000.000.000.007,526.50
0.00(N/A)0.000.000.000.000.000.007,526.90
0.00(N/A)0.000.000.000.000.000.007,527.00
0.00(N/A)0.000.000.000.000.000.007,527.50
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Box  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,528.00
0.00(N/A)0.000.000.000.000.000.007,528.50
0.00(N/A)0.000.000.000.000.000.007,529.00
0.00(N/A)0.000.000.000.000.000.007,529.50
0.00(N/A)0.000.000.000.000.000.007,530.00
0.00(N/A)0.000.000.000.000.000.007,530.50
0.00(N/A)0.000.000.000.000.000.007,531.00
0.00(N/A)0.000.007,528.160.000.000.007,531.50
0.00(N/A)0.000.007,528.750.000.000.007,532.00
0.00(N/A)0.000.007,529.240.000.000.007,532.50
0.00(N/A)0.000.007,529.710.000.000.007,533.00
0.00(N/A)0.000.007,530.67Free Outfall7,533.508.497,533.50
0.00(N/A)0.000.007,532.08Free Outfall7,534.0024.007,534.00
0.00(N/A)0.000.007,533.677,533.677,534.5044.097,534.50
0.00(N/A)0.000.007,534.997,534.997,535.0067.887,535.00
0.00(N/A)0.000.007,535.507,535.507,535.5094.877,535.50
0.00(N/A)0.000.007,536.007,536.007,536.00124.717,536.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Box  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Weir: H =0.5ft
Weir: H =1ft
FULLY CHARGED RISER: ADJUSTED TO 
WEIR: H =1.5ft
FULLY CHARGED RISER: ADJUSTED TO 
WEIR: H =2ft
FULLY CHARGED RISER: ADJUSTED TO 
WEIR: H =2.5ft
FULLY CHARGED RISER, 
DOWNSTREAM CONTROL: Kev=0. 
Hev=0.000
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Orifice Plate  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,510.00
0.00(N/A)0.000.000.000.000.000.007,510.50
0.00(N/A)0.000.000.000.000.000.007,511.00
0.00(N/A)0.000.000.000.000.000.007,511.50
0.00(N/A)0.000.000.000.000.000.007,512.00
0.00(N/A)0.000.000.000.000.000.007,512.50
0.00(N/A)0.000.000.000.000.000.007,513.00
0.00(N/A)0.000.000.000.000.000.007,513.50
0.00(N/A)0.000.000.000.000.000.007,514.00
0.00(N/A)0.000.000.000.000.000.007,514.50
0.00(N/A)0.000.000.000.000.000.007,515.00
0.00(N/A)0.000.000.000.000.000.007,515.50
0.00(N/A)0.000.000.000.000.000.007,516.00
0.00(N/A)0.000.000.000.000.000.007,516.50
0.00(N/A)0.000.000.000.000.000.007,517.00
0.00(N/A)0.000.000.000.000.000.007,517.50
0.00(N/A)0.000.000.000.000.000.007,518.00
0.00(N/A)0.000.000.000.000.000.007,518.50
0.00(N/A)0.000.000.000.000.000.007,519.00
0.00(N/A)0.000.000.000.000.000.007,519.50
0.00(N/A)0.000.000.000.000.000.007,520.00
0.00(N/A)0.000.000.000.000.000.007,520.50
0.00(N/A)0.000.000.000.000.000.007,521.00
0.00(N/A)0.000.000.000.000.000.007,521.50
0.00(N/A)0.000.000.000.000.000.007,522.00
0.00(N/A)0.000.000.000.000.000.007,522.50
0.00(N/A)0.000.000.000.000.000.007,523.00
0.00(N/A)0.000.000.000.000.000.007,523.50
0.00(N/A)0.000.000.000.000.000.007,524.00
0.00(N/A)0.000.000.000.000.000.007,524.50
0.00(N/A)0.000.000.000.000.000.007,525.00
0.00(N/A)0.000.000.000.000.000.007,525.50
0.00(N/A)0.000.000.000.000.000.007,526.00
0.00(N/A)0.000.000.000.000.000.007,526.50
0.00(N/A)0.000.000.000.000.000.007,526.90
0.00(N/A)0.000.000.000.000.000.007,527.00
0.00(N/A)0.000.000.000.000.000.007,527.50
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Orifice Plate  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,528.00
0.00(N/A)0.000.000.000.000.000.007,528.50
0.00(N/A)0.000.000.000.000.000.007,529.00
0.00(N/A)0.000.000.000.000.000.007,529.50
0.00(N/A)0.000.000.000.000.000.007,530.00
0.00(N/A)0.000.000.000.000.000.007,530.50
0.00(N/A)0.000.000.000.000.000.007,531.00
0.00(N/A)0.000.007,528.16Free Outfall7,531.506.947,531.50
0.00(N/A)0.000.007,528.75Free Outfall7,532.0013.897,532.00
0.00(N/A)0.000.007,529.24Free Outfall7,532.5020.837,532.50
0.00(N/A)0.000.007,529.71Free Outfall7,533.0027.777,533.00
0.00(N/A)0.000.007,530.67Free Outfall7,533.5031.057,533.50
0.00(N/A)0.000.007,532.087,532.087,534.0027.257,534.00
0.00(N/A)0.000.007,533.677,533.677,534.5017.927,534.50
0.00(N/A)0.000.007,534.997,534.997,535.001.597,535.00
0.00(N/A)0.000.007,535.507,535.507,535.500.007,535.50
0.00(N/A)0.000.007,536.007,536.007,536.000.007,536.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Orifice Plate  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Hi=.50; Ht=2.00; Qt=9.26
Hi=1.00; Ht=2.00; Qt=9.26
Hi=1.50; Ht=2.00; Qt=9.26
H =2.00
H =2.50
H =1.92
H =.83
H =.01
FLOW PRECEDENCE SET TO 
DOWNSTREAM CONTROLLING 
STRUCTURE
FLOW PRECEDENCE SET TO 
DOWNSTREAM CONTROLLING 
STRUCTURE
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.00Free Outfall0.000.000.007,510.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,510.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,511.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,511.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,512.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,512.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,513.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,513.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,514.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,514.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,515.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,515.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,516.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,516.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,517.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,517.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,518.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,518.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,519.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,519.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,520.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,520.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,521.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,521.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,522.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,522.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,523.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,523.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,524.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,524.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,525.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,525.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,526.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,526.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,526.90
0.00(N/A)0.000.00Free Outfall0.000.000.007,527.00
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 2YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.00Free Outfall0.000.000.007,527.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,528.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,528.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,529.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,529.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,530.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,530.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,531.00
0.00(N/A)0.000.00Free OutfallFree Outfall7,528.166.947,531.50
0.00(N/A)0.000.00Free OutfallFree Outfall7,528.7513.897,532.00
0.00(N/A)0.000.00Free OutfallFree Outfall7,529.2420.837,532.50
0.00(N/A)0.010.00Free OutfallFree Outfall7,529.7127.777,533.00
0.00(N/A)0.000.00Free OutfallFree Outfall7,530.6739.537,533.50
0.00(N/A)0.060.00Free OutfallFree Outfall7,532.0851.317,534.00
0.00(N/A)0.020.00Free OutfallFree Outfall7,533.6761.997,534.50
0.00(N/A)0.050.00Free OutfallFree Outfall7,534.9969.527,535.00
0.00(N/A)22.740.00Free OutfallFree Outfall7,535.5072.137,535.50
0.00(N/A)50.100.00Free OutfallFree Outfall7,536.0074.617,536.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.

Page 18 of 3327 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/20/2018

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 2YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
CRIT.DEPTH CONTROL  Vh= .321ft  
Dcr= .874ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .493ft  
Dcr= 1.255ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .659ft  
Dcr= 1.551ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .840ft  
Dcr= 1.797ft   CRIT.DEPTH Hev= .00ft
INLET CONTROL...  Submerged:  HW 
=3.77
INLET CONTROL...  Submerged:  HW 
=5.18
INLET CONTROL...  Submerged:  HW 
=6.77
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 2YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Message
FULL FLOW...Lfull=98.92ft  Vh=3.117ft  
HL=6.583ft Hev= .00ft
FULL FLOW...Lfull=99.10ft  Vh=3.356ft  
HL=7.092ft Hev= .00ft
FULL FLOW...Lfull=99.31ft  Vh=3.590ft  
HL=7.594ft Hev= .00ft
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 2YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Twin CBC Spillway  (Culvert-Box)
---------------------------------------
Mannings open channel maximum capacity:  778.58 ft³/s
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.007,510.00
0.00(N/A)0.007,510.50
0.00(N/A)0.007,511.00
0.00(N/A)0.007,511.50
0.00(N/A)0.007,512.00
0.00(N/A)0.007,512.50
0.00(N/A)0.007,513.00
0.00(N/A)0.007,513.50
0.00(N/A)0.007,514.00
0.00(N/A)0.007,514.50
0.00(N/A)0.007,515.00
0.00(N/A)0.007,515.50
0.00(N/A)0.007,516.00
0.00(N/A)0.007,516.50
0.00(N/A)0.007,517.00
0.00(N/A)0.007,517.50
0.00(N/A)0.007,518.00
0.00(N/A)0.007,518.50
0.00(N/A)0.007,519.00
0.00(N/A)0.007,519.50
0.00(N/A)0.007,520.00
0.00(N/A)0.007,520.50
0.00(N/A)0.007,521.00
0.00(N/A)0.007,521.50
0.00(N/A)0.007,522.00
0.00(N/A)0.007,522.50
0.00(N/A)0.007,523.00
0.00(N/A)0.007,523.50
0.00(N/A)0.007,524.00
0.00(N/A)0.007,524.50
0.00(N/A)0.007,525.00
0.00(N/A)0.007,525.50
0.00(N/A)0.007,526.00
0.00(N/A)0.007,526.50
0.00(N/A)0.007,526.90
0.00(N/A)0.007,527.00
0.00(N/A)0.007,527.50
0.00(N/A)0.007,528.00
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 2YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Twin CBC Spillway  (Culvert-Box)
---------------------------------------
Mannings open channel maximum capacity:  778.58 ft³/s
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.007,528.50
0.00(N/A)0.007,529.00
0.00(N/A)0.007,529.50
0.00(N/A)0.007,530.00
0.00(N/A)0.007,530.50
0.00(N/A)0.007,531.00
0.00(N/A)0.007,531.50
0.00(N/A)0.007,532.00
0.00(N/A)0.007,532.50
0.00(N/A)0.007,533.00
0.00(N/A)17.367,533.50
0.00(N/A)49.057,534.00
0.00(N/A)90.087,534.50
0.00(N/A)138.567,535.00
0.00(N/A)193.637,535.50
0.00(N/A)254.727,536.00

Computation Messages

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 2YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Twin CBC Spillway  (Culvert-Box)
---------------------------------------
Mannings open channel maximum capacity:  778.58 ft³/s
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Computation Messages
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
CRIT.DEPTH CONTROL  Vh= .143ft  
Dcr= .286ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .286ft  
Dcr= .572ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .429ft  
Dcr= .858ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .571ft  
Dcr= 1.143ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .714ft  
Dcr= 1.428ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .857ft  
Dcr= 1.715ft   CRIT.DEPTH Hev= .00ft
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 2YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.007,510.00
0.00(N/A)0.007,510.50
0.00(N/A)0.007,511.00
0.00(N/A)0.007,511.50
0.00(N/A)0.007,512.00
0.00(N/A)0.007,512.50
0.00(N/A)0.007,513.00
0.00(N/A)0.007,513.50
0.00(N/A)0.007,514.00
0.00(N/A)0.007,514.50
0.00(N/A)0.007,515.00
0.00(N/A)0.007,515.50
0.00(N/A)0.007,516.00
0.00(N/A)0.007,516.50
0.00(N/A)0.007,517.00
0.00(N/A)0.007,517.50
0.00(N/A)0.007,518.00
0.00(N/A)0.007,518.50
0.00(N/A)0.007,519.00
0.00(N/A)0.007,519.50
0.00(N/A)0.007,520.00
0.00(N/A)0.007,520.50
0.00(N/A)0.007,521.00
0.00(N/A)0.007,521.50
0.00(N/A)0.007,522.00
0.00(N/A)0.007,522.50
0.00(N/A)0.007,523.00
0.00(N/A)0.007,523.50
0.00(N/A)0.007,524.00
0.00(N/A)0.007,524.50
0.00(N/A)0.007,525.00
0.00(N/A)0.007,525.50
0.00(N/A)0.007,526.00
0.00(N/A)0.007,526.50
0.00(N/A)0.007,526.90
0.00(N/A)0.007,527.00
0.00(N/A)0.007,527.50
0.00(N/A)0.007,528.00
0.00(N/A)0.007,528.50
0.00(N/A)0.007,529.00
0.00(N/A)0.007,529.50
0.00(N/A)0.007,530.00
0.00(N/A)0.007,530.50
0.00(N/A)0.007,531.00
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 2YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)6.947,531.50
0.00(N/A)13.897,532.00
0.00(N/A)20.837,532.50
0.00(N/A)27.777,533.00
0.00(N/A)56.897,533.50
0.00(N/A)100.367,534.00
0.00(N/A)152.077,534.50
0.00(N/A)208.087,535.00
0.00(N/A)265.767,535.50
0.00(N/A)329.337,536.00

Contributing Structures

  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 2YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 2YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  2 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Outlet Pipe,Twin 
CBC Spillway  (no Q: SWQ Orifice 
Plate)
 SWQ Outlet Box,SWQ Outlet Pipe,Twin 
CBC Spillway  (no Q: SWQ Orifice 
Plate)
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  JD Reservoir (Pond 13)
Return Event:  2 yearsSubsection:  Elevation-Volume-Flow Table (Pond)

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft7,531.00
Elevation (Water Surface, 
Initial)

ac-ft94.889Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

0.000.000.001.5100.0000.007,510.00
393.130.000.001.7420.8120.007,510.50
844.330.000.001.9901.7440.007,511.00

1,356.720.000.002.2472.8030.007,511.50
1,933.230.000.002.5203.9940.007,512.00
2,562.630.000.002.6825.2950.007,512.50
3,231.950.000.002.8506.6780.007,513.00
3,933.620.000.002.9498.1270.007,513.50
4,659.480.000.003.0509.6270.007,514.00
5,410.140.000.003.15411.1780.007,514.50
6,186.220.000.003.26012.7810.007,515.00
6,988.300.000.003.36914.4390.007,515.50
7,817.010.000.003.48016.1510.007,516.00
8,672.340.000.003.58917.9180.007,516.50
9,554.300.000.003.70019.7400.007,517.00

10,463.470.000.003.81421.6190.007,517.50
11,400.480.000.003.93023.5550.007,518.00
12,365.320.000.004.04425.5480.007,518.50
13,357.990.000.004.16027.5990.007,519.00
14,379.100.000.004.27929.7090.007,519.50
15,429.240.000.004.40031.8790.007,520.00
16,508.430.000.004.51934.1080.007,520.50
17,616.660.000.004.64036.3980.007,521.00
18,753.940.000.004.75938.7480.007,521.50
19,920.260.000.004.88041.1580.007,522.00
21,116.810.000.005.00943.6300.007,522.50
22,344.830.000.005.14046.1670.007,523.00
23,601.920.000.005.24948.7640.007,523.50
24,885.640.000.005.36051.4170.007,524.00
26,196.580.000.005.47454.1250.007,524.50
27,535.350.000.005.59056.8910.007,525.00
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  JD Reservoir (Pond 13)
Return Event:  2 yearsSubsection:  Elevation-Volume-Flow Table (Pond)

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

28,903.140.000.005.71459.7170.007,525.50
30,301.190.000.005.84062.6060.007,526.00
31,728.890.000.005.95965.5560.007,526.50
32,891.950.000.006.05667.9590.007,526.90
33,185.630.000.006.08068.5650.007,527.00
34,672.010.000.006.20471.6360.007,527.50
36,188.650.000.006.33074.7700.007,528.00
37,734.940.000.006.44977.9650.007,528.50
39,310.270.000.006.57081.2200.007,529.00
40,914.640.000.006.68984.5340.007,529.50
42,548.050.000.006.81087.9090.007,530.00
44,216.480.000.006.97991.3560.007,530.50
45,926.040.000.007.15094.8890.007,531.00
47,685.486.940.007.33498.5096.947,531.50
49,489.6913.890.007.520102.22313.897,532.00
51,335.1020.830.007.674106.02120.837,532.50
53,218.0227.770.007.830109.89727.777,533.00
55,174.3156.890.008.098113.87956.897,533.50
57,210.28100.360.008.370117.996100.367,534.00
59,311.55152.070.008.569122.230152.077,534.50
61,465.51208.080.008.770126.565208.087,535.00
63,669.55265.760.008.969131.000265.767,535.50
65,927.87329.330.009.170135.534329.337,536.00
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  JD Reservoir (Pond 13) (OUT)
Return Event:  2 yearsSubsection:  Pond Routed Hydrograph (total out)

ft³/s5.58Peak Discharge

hours14.950Time to Peak

ac-ft4.628Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.010.000.000.0011.400
0.160.110.070.050.0311.650
1.040.740.500.340.2311.900
2.692.412.101.761.4012.150
3.613.473.313.132.9312.400
4.154.063.963.853.7412.650
4.534.474.404.324.2412.900
4.804.754.704.654.5913.150
5.004.974.934.894.8513.400
5.155.125.095.075.0313.650
5.255.235.215.195.1713.900
5.415.375.335.305.2714.150
5.555.535.515.485.4514.400
5.575.575.575.565.5614.650
5.575.575.575.585.5714.900
5.565.565.575.575.5715.150
5.535.545.545.555.5515.400
5.505.515.515.525.5215.650
5.475.485.485.495.5015.900
5.455.465.465.465.4716.150
5.425.425.435.445.4416.400
5.375.385.395.405.4116.650
5.325.335.345.355.3616.900
5.285.295.305.315.3217.150
5.245.255.265.265.2717.400
5.195.205.215.225.2317.650
5.075.105.135.155.1717.900
4.954.974.995.025.0418.150
4.874.894.904.924.9318.400
4.824.834.844.854.8618.650
4.764.774.784.794.8118.900
4.714.724.734.744.7519.150
4.674.684.694.704.7119.400
4.624.634.644.654.6619.650
4.574.584.594.604.6119.900
4.504.524.534.544.5620.150
4.434.454.464.474.4920.400
4.374.384.404.414.4220.650
4.324.334.344.354.3620.900
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  JD Reservoir (Pond 13) (OUT)
Return Event:  2 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

4.274.284.294.304.3121.150
4.234.244.244.254.2621.400
4.194.204.204.214.2221.650
4.154.164.174.174.1821.900
4.124.124.134.144.1422.150
4.094.094.104.114.1122.400
4.064.064.074.084.0822.650
4.034.044.044.054.0522.900
4.014.014.024.024.0323.150
3.993.993.994.004.0023.400
3.963.973.973.983.9823.650

(N/A)(N/A)3.953.953.9623.900
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2Master Network Summary



Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

19.2112.1001.8495
Post-Development 
5YRBasin CC-3

39.1812.2004.7205
Post-Development 
5YRBasin CC-4A

15.2812.1001.2295
Post-Development 
5YRBasin CC-4B

38.3612.1503.8385
Post-Development 
5YRBasins OS-12, CC-1

29.2212.1503.2395
Post-Development 
5YRBasins OS-13, CC-2

9.7612.1000.8865Post-Development 
5YR

Basins OS-14

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

12.0915.20010.2855
Post-Development 
5YRDP-18 (MDDP DP 16)

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)28.9712.1002.7355
Post-
Development 
5YR

Golf Course 
Pond 12 (IN)

4.7097,544.172.8814.1501.5815
Post-
Development 
5YR

Golf Course 
Pond 12 
(OUT)

(N/A)(N/A)118.8112.15014.6075
Post-
Development 
5YR

JD Reservoir 
(Pond 13) 
(IN)

101.2527,531.8712.0915.20010.2855
Post-
Development 
5YR

JD Reservoir 
(Pond 13) 
(OUT)
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  Colo Springs 2015
Return Event:  5 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  TYPE II 24 HOUR (Colo. Spgs.)                                                                                                                                                                                                                                  

TYPE II 24 HOUR 
(Colo. Spgs.)                                                                                                                                                                                                                                  Label

hours0.000Start Time

hours0.250Increment

hours24.000End Time

years5Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.250 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.030.020.010.010.000.000
0.070.060.050.050.041.250
0.110.100.090.090.082.500
0.160.150.140.130.123.750
0.220.210.190.180.165.000
0.280.270.260.240.236.250
0.360.340.320.310.307.500
0.460.440.420.400.388.750
0.640.590.550.520.4910.000
1.901.791.040.760.6911.250
2.172.142.102.041.9812.500
2.292.272.252.232.2013.750
2.382.362.352.332.3115.000
2.452.442.422.412.3916.250
2.512.502.492.482.4717.500
2.572.552.542.532.5218.750
2.612.602.592.582.5720.000
2.652.642.632.622.6121.250
2.692.682.672.662.6522.500

(N/A)(N/A)(N/A)2.702.6923.750
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  Golf Course Pond 12
Return Event:  5 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0430.07,534.00
0.2240.2240.3360.2000.07,536.00
0.7480.5250.7870.3300.07,538.00
1.5440.7961.1940.4700.07,540.00
2.6501.1061.6580.6400.07,542.00
4.4971.8472.7711.2400.07,544.00
7.1362.6383.9581.4000.07,546.00
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  JD Reservoir (Pond 13)
Return Event:  5 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0001.5100.07,510.00
1.7441.7445.2331.9900.07,511.00
3.9942.2506.7492.5200.07,512.00
6.6782.6838.0502.8500.07,513.00
9.6272.9498.8483.0500.07,514.00

12.7813.1549.4633.2600.07,515.00
16.1513.36910.1083.4800.07,516.00
19.7403.58910.7683.7000.07,517.00
23.5553.81411.4433.9300.07,518.00
27.5994.04412.1334.1600.07,519.00
31.8794.27912.8384.4000.07,520.00
36.3984.51913.5584.6400.07,521.00
41.1584.76014.2784.8800.07,522.00
46.1675.00915.0285.1400.07,523.00
51.4175.25015.7495.3600.07,524.00
56.8915.47516.4245.5900.07,525.00
62.6065.71517.1445.8400.07,526.00
68.5655.96017.8796.0800.07,527.00
74.7706.20518.6146.3300.07,528.00
81.2206.45019.3496.5700.07,529.00
87.9096.69020.0696.8100.07,530.00
94.8896.97920.9387.1500.07,531.00

102.2237.33422.0037.5200.07,532.00
109.8977.67423.0237.8300.07,533.00
117.9968.09924.2958.3700.07,534.00
126.5658.56925.7088.7700.07,535.00
135.5348.96926.9089.1700.07,536.00
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft7,510.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft7,536.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

7,536.007,533.00
SWQ 
Outlet PipeForward

SWQ 
Outlet BoxInlet Box

7,536.007,531.00
SWQ 
Outlet PipeForward

SWQ 
Orifice 
Plate

Orifice-Area

7,536.007,526.90TWForward
SWQ 
Outlet PipeCulvert-Circular

7,536.007,533.00TWForward
Twin CBC 
SpillwayCulvert-Box

(N/A)(N/A)TailwaterTailwater Settings
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Outlet Input Data

Structure ID:  SWQ Outlet Box
Structure Type:  Inlet Box

1Number of Openings

ft7,533.00Elevation

ft²20.8Orifice Area

0.600Orifice Coefficient

ft8.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest

Structure ID:  SWQ Orifice Plate
Structure Type:  Orifice-Area

3Number of Openings

ft7,531.00Elevation

ft²1.4Orifice Area

ft7,533.00Top Elevation

ft7,531.00Datum Elevation

0.600Orifice Coefficient

Page 7 of 3327 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/20/2018

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 5YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Outlet Input Data

Structure ID:  SWQ Outlet Pipe
Structure Type:  Culvert-Circular

1Number of Barrels

in30.0Diameter

ft100.00Length

ft100.00Length (Computed Barrel)

ft/ft0.010Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.009Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.090T1 ratio (HW/D)

1.192T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft7,529.63T1 Elevation ft³/s27.16T1 Flow
ft7,529.88T2 Elevation ft³/s31.05T2 Flow
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Outlet Input Data

Structure ID:  Twin CBC Spillway
Structure Type:  Culvert-Box

2Number of Barrels

ft10.00Width

ft4.00Height

ft65.00Length

ft65.00Length (Computed Barrel)

ft/ft0.010Slope (Computed)

Outlet Control Data

0.013Manning's n

0.500Ke

0.003Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0260K

1.0000M

0.0347C

0.8100Y

1.173T1 ratio (HW/D)

1.360T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft7,537.69T1 Elevation ft³/s280.00T1 Flow
ft7,538.44T2 Elevation ft³/s320.00T2 Flow
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Outlet Input Data

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance 
(Minimum)

ft0.50
Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Box  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,510.00
0.00(N/A)0.000.000.000.000.000.007,510.50
0.00(N/A)0.000.000.000.000.000.007,511.00
0.00(N/A)0.000.000.000.000.000.007,511.50
0.00(N/A)0.000.000.000.000.000.007,512.00
0.00(N/A)0.000.000.000.000.000.007,512.50
0.00(N/A)0.000.000.000.000.000.007,513.00
0.00(N/A)0.000.000.000.000.000.007,513.50
0.00(N/A)0.000.000.000.000.000.007,514.00
0.00(N/A)0.000.000.000.000.000.007,514.50
0.00(N/A)0.000.000.000.000.000.007,515.00
0.00(N/A)0.000.000.000.000.000.007,515.50
0.00(N/A)0.000.000.000.000.000.007,516.00
0.00(N/A)0.000.000.000.000.000.007,516.50
0.00(N/A)0.000.000.000.000.000.007,517.00
0.00(N/A)0.000.000.000.000.000.007,517.50
0.00(N/A)0.000.000.000.000.000.007,518.00
0.00(N/A)0.000.000.000.000.000.007,518.50
0.00(N/A)0.000.000.000.000.000.007,519.00
0.00(N/A)0.000.000.000.000.000.007,519.50
0.00(N/A)0.000.000.000.000.000.007,520.00
0.00(N/A)0.000.000.000.000.000.007,520.50
0.00(N/A)0.000.000.000.000.000.007,521.00
0.00(N/A)0.000.000.000.000.000.007,521.50
0.00(N/A)0.000.000.000.000.000.007,522.00
0.00(N/A)0.000.000.000.000.000.007,522.50
0.00(N/A)0.000.000.000.000.000.007,523.00
0.00(N/A)0.000.000.000.000.000.007,523.50
0.00(N/A)0.000.000.000.000.000.007,524.00
0.00(N/A)0.000.000.000.000.000.007,524.50
0.00(N/A)0.000.000.000.000.000.007,525.00
0.00(N/A)0.000.000.000.000.000.007,525.50
0.00(N/A)0.000.000.000.000.000.007,526.00
0.00(N/A)0.000.000.000.000.000.007,526.50
0.00(N/A)0.000.000.000.000.000.007,526.90
0.00(N/A)0.000.000.000.000.000.007,527.00
0.00(N/A)0.000.000.000.000.000.007,527.50

Page 11 of 3327 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/20/2018

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 5YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Box  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,528.00
0.00(N/A)0.000.000.000.000.000.007,528.50
0.00(N/A)0.000.000.000.000.000.007,529.00
0.00(N/A)0.000.000.000.000.000.007,529.50
0.00(N/A)0.000.000.000.000.000.007,530.00
0.00(N/A)0.000.000.000.000.000.007,530.50
0.00(N/A)0.000.000.000.000.000.007,531.00
0.00(N/A)0.000.007,528.160.000.000.007,531.50
0.00(N/A)0.000.007,528.750.000.000.007,532.00
0.00(N/A)0.000.007,529.240.000.000.007,532.50
0.00(N/A)0.000.007,529.710.000.000.007,533.00
0.00(N/A)0.000.007,530.67Free Outfall7,533.508.497,533.50
0.00(N/A)0.000.007,532.08Free Outfall7,534.0024.007,534.00
0.00(N/A)0.000.007,533.677,533.677,534.5044.097,534.50
0.00(N/A)0.000.007,534.997,534.997,535.0067.887,535.00
0.00(N/A)0.000.007,535.507,535.507,535.5094.877,535.50
0.00(N/A)0.000.007,536.007,536.007,536.00124.717,536.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Box  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Weir: H =0.5ft
Weir: H =1ft
FULLY CHARGED RISER: ADJUSTED TO 
WEIR: H =1.5ft
FULLY CHARGED RISER: ADJUSTED TO 
WEIR: H =2ft
FULLY CHARGED RISER: ADJUSTED TO 
WEIR: H =2.5ft
FULLY CHARGED RISER, 
DOWNSTREAM CONTROL: Kev=0. 
Hev=0.000
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Orifice Plate  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,510.00
0.00(N/A)0.000.000.000.000.000.007,510.50
0.00(N/A)0.000.000.000.000.000.007,511.00
0.00(N/A)0.000.000.000.000.000.007,511.50
0.00(N/A)0.000.000.000.000.000.007,512.00
0.00(N/A)0.000.000.000.000.000.007,512.50
0.00(N/A)0.000.000.000.000.000.007,513.00
0.00(N/A)0.000.000.000.000.000.007,513.50
0.00(N/A)0.000.000.000.000.000.007,514.00
0.00(N/A)0.000.000.000.000.000.007,514.50
0.00(N/A)0.000.000.000.000.000.007,515.00
0.00(N/A)0.000.000.000.000.000.007,515.50
0.00(N/A)0.000.000.000.000.000.007,516.00
0.00(N/A)0.000.000.000.000.000.007,516.50
0.00(N/A)0.000.000.000.000.000.007,517.00
0.00(N/A)0.000.000.000.000.000.007,517.50
0.00(N/A)0.000.000.000.000.000.007,518.00
0.00(N/A)0.000.000.000.000.000.007,518.50
0.00(N/A)0.000.000.000.000.000.007,519.00
0.00(N/A)0.000.000.000.000.000.007,519.50
0.00(N/A)0.000.000.000.000.000.007,520.00
0.00(N/A)0.000.000.000.000.000.007,520.50
0.00(N/A)0.000.000.000.000.000.007,521.00
0.00(N/A)0.000.000.000.000.000.007,521.50
0.00(N/A)0.000.000.000.000.000.007,522.00
0.00(N/A)0.000.000.000.000.000.007,522.50
0.00(N/A)0.000.000.000.000.000.007,523.00
0.00(N/A)0.000.000.000.000.000.007,523.50
0.00(N/A)0.000.000.000.000.000.007,524.00
0.00(N/A)0.000.000.000.000.000.007,524.50
0.00(N/A)0.000.000.000.000.000.007,525.00
0.00(N/A)0.000.000.000.000.000.007,525.50
0.00(N/A)0.000.000.000.000.000.007,526.00
0.00(N/A)0.000.000.000.000.000.007,526.50
0.00(N/A)0.000.000.000.000.000.007,526.90
0.00(N/A)0.000.000.000.000.000.007,527.00
0.00(N/A)0.000.000.000.000.000.007,527.50
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Orifice Plate  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,528.00
0.00(N/A)0.000.000.000.000.000.007,528.50
0.00(N/A)0.000.000.000.000.000.007,529.00
0.00(N/A)0.000.000.000.000.000.007,529.50
0.00(N/A)0.000.000.000.000.000.007,530.00
0.00(N/A)0.000.000.000.000.000.007,530.50
0.00(N/A)0.000.000.000.000.000.007,531.00
0.00(N/A)0.000.007,528.16Free Outfall7,531.506.947,531.50
0.00(N/A)0.000.007,528.75Free Outfall7,532.0013.897,532.00
0.00(N/A)0.000.007,529.24Free Outfall7,532.5020.837,532.50
0.00(N/A)0.000.007,529.71Free Outfall7,533.0027.777,533.00
0.00(N/A)0.000.007,530.67Free Outfall7,533.5031.057,533.50
0.00(N/A)0.000.007,532.087,532.087,534.0027.257,534.00
0.00(N/A)0.000.007,533.677,533.677,534.5017.927,534.50
0.00(N/A)0.000.007,534.997,534.997,535.001.597,535.00
0.00(N/A)0.000.007,535.507,535.507,535.500.007,535.50
0.00(N/A)0.000.007,536.007,536.007,536.000.007,536.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Orifice Plate  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Hi=.50; Ht=2.00; Qt=9.26
Hi=1.00; Ht=2.00; Qt=9.26
Hi=1.50; Ht=2.00; Qt=9.26
H =2.00
H =2.50
H =1.92
H =.83
H =.01
FLOW PRECEDENCE SET TO 
DOWNSTREAM CONTROLLING 
STRUCTURE
FLOW PRECEDENCE SET TO 
DOWNSTREAM CONTROLLING 
STRUCTURE
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.00Free Outfall0.000.000.007,510.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,510.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,511.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,511.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,512.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,512.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,513.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,513.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,514.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,514.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,515.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,515.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,516.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,516.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,517.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,517.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,518.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,518.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,519.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,519.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,520.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,520.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,521.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,521.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,522.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,522.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,523.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,523.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,524.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,524.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,525.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,525.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,526.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,526.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,526.90
0.00(N/A)0.000.00Free Outfall0.000.000.007,527.00
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Bentley PondPack V8i
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.00Free Outfall0.000.000.007,527.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,528.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,528.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,529.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,529.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,530.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,530.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,531.00
0.00(N/A)0.000.00Free OutfallFree Outfall7,528.166.947,531.50
0.00(N/A)0.000.00Free OutfallFree Outfall7,528.7513.897,532.00
0.00(N/A)0.000.00Free OutfallFree Outfall7,529.2420.837,532.50
0.00(N/A)0.010.00Free OutfallFree Outfall7,529.7127.777,533.00
0.00(N/A)0.000.00Free OutfallFree Outfall7,530.6739.537,533.50
0.00(N/A)0.060.00Free OutfallFree Outfall7,532.0851.317,534.00
0.00(N/A)0.020.00Free OutfallFree Outfall7,533.6761.997,534.50
0.00(N/A)0.050.00Free OutfallFree Outfall7,534.9969.527,535.00
0.00(N/A)22.740.00Free OutfallFree Outfall7,535.5072.137,535.50
0.00(N/A)50.100.00Free OutfallFree Outfall7,536.0074.617,536.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Bentley PondPack V8i
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Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 5YR.ppc



Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
CRIT.DEPTH CONTROL  Vh= .321ft  
Dcr= .874ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .493ft  
Dcr= 1.255ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .659ft  
Dcr= 1.551ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .840ft  
Dcr= 1.797ft   CRIT.DEPTH Hev= .00ft
INLET CONTROL...  Submerged:  HW 
=3.77
INLET CONTROL...  Submerged:  HW 
=5.18
INLET CONTROL...  Submerged:  HW 
=6.77
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Message
FULL FLOW...Lfull=98.92ft  Vh=3.117ft  
HL=6.583ft Hev= .00ft
FULL FLOW...Lfull=99.10ft  Vh=3.356ft  
HL=7.092ft Hev= .00ft
FULL FLOW...Lfull=99.31ft  Vh=3.590ft  
HL=7.594ft Hev= .00ft
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Twin CBC Spillway  (Culvert-Box)
---------------------------------------
Mannings open channel maximum capacity:  778.58 ft³/s
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.007,510.00
0.00(N/A)0.007,510.50
0.00(N/A)0.007,511.00
0.00(N/A)0.007,511.50
0.00(N/A)0.007,512.00
0.00(N/A)0.007,512.50
0.00(N/A)0.007,513.00
0.00(N/A)0.007,513.50
0.00(N/A)0.007,514.00
0.00(N/A)0.007,514.50
0.00(N/A)0.007,515.00
0.00(N/A)0.007,515.50
0.00(N/A)0.007,516.00
0.00(N/A)0.007,516.50
0.00(N/A)0.007,517.00
0.00(N/A)0.007,517.50
0.00(N/A)0.007,518.00
0.00(N/A)0.007,518.50
0.00(N/A)0.007,519.00
0.00(N/A)0.007,519.50
0.00(N/A)0.007,520.00
0.00(N/A)0.007,520.50
0.00(N/A)0.007,521.00
0.00(N/A)0.007,521.50
0.00(N/A)0.007,522.00
0.00(N/A)0.007,522.50
0.00(N/A)0.007,523.00
0.00(N/A)0.007,523.50
0.00(N/A)0.007,524.00
0.00(N/A)0.007,524.50
0.00(N/A)0.007,525.00
0.00(N/A)0.007,525.50
0.00(N/A)0.007,526.00
0.00(N/A)0.007,526.50
0.00(N/A)0.007,526.90
0.00(N/A)0.007,527.00
0.00(N/A)0.007,527.50
0.00(N/A)0.007,528.00
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Twin CBC Spillway  (Culvert-Box)
---------------------------------------
Mannings open channel maximum capacity:  778.58 ft³/s
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.007,528.50
0.00(N/A)0.007,529.00
0.00(N/A)0.007,529.50
0.00(N/A)0.007,530.00
0.00(N/A)0.007,530.50
0.00(N/A)0.007,531.00
0.00(N/A)0.007,531.50
0.00(N/A)0.007,532.00
0.00(N/A)0.007,532.50
0.00(N/A)0.007,533.00
0.00(N/A)17.367,533.50
0.00(N/A)49.057,534.00
0.00(N/A)90.087,534.50
0.00(N/A)138.567,535.00
0.00(N/A)193.637,535.50
0.00(N/A)254.727,536.00

Computation Messages

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Twin CBC Spillway  (Culvert-Box)
---------------------------------------
Mannings open channel maximum capacity:  778.58 ft³/s
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Computation Messages
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
CRIT.DEPTH CONTROL  Vh= .143ft  
Dcr= .286ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .286ft  
Dcr= .572ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .429ft  
Dcr= .858ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .571ft  
Dcr= 1.143ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .714ft  
Dcr= 1.428ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .857ft  
Dcr= 1.715ft   CRIT.DEPTH Hev= .00ft
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.007,510.00
0.00(N/A)0.007,510.50
0.00(N/A)0.007,511.00
0.00(N/A)0.007,511.50
0.00(N/A)0.007,512.00
0.00(N/A)0.007,512.50
0.00(N/A)0.007,513.00
0.00(N/A)0.007,513.50
0.00(N/A)0.007,514.00
0.00(N/A)0.007,514.50
0.00(N/A)0.007,515.00
0.00(N/A)0.007,515.50
0.00(N/A)0.007,516.00
0.00(N/A)0.007,516.50
0.00(N/A)0.007,517.00
0.00(N/A)0.007,517.50
0.00(N/A)0.007,518.00
0.00(N/A)0.007,518.50
0.00(N/A)0.007,519.00
0.00(N/A)0.007,519.50
0.00(N/A)0.007,520.00
0.00(N/A)0.007,520.50
0.00(N/A)0.007,521.00
0.00(N/A)0.007,521.50
0.00(N/A)0.007,522.00
0.00(N/A)0.007,522.50
0.00(N/A)0.007,523.00
0.00(N/A)0.007,523.50
0.00(N/A)0.007,524.00
0.00(N/A)0.007,524.50
0.00(N/A)0.007,525.00
0.00(N/A)0.007,525.50
0.00(N/A)0.007,526.00
0.00(N/A)0.007,526.50
0.00(N/A)0.007,526.90
0.00(N/A)0.007,527.00
0.00(N/A)0.007,527.50
0.00(N/A)0.007,528.00
0.00(N/A)0.007,528.50
0.00(N/A)0.007,529.00
0.00(N/A)0.007,529.50
0.00(N/A)0.007,530.00
0.00(N/A)0.007,530.50
0.00(N/A)0.007,531.00
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)6.947,531.50
0.00(N/A)13.897,532.00
0.00(N/A)20.837,532.50
0.00(N/A)27.777,533.00
0.00(N/A)56.897,533.50
0.00(N/A)100.367,534.00
0.00(N/A)152.077,534.50
0.00(N/A)208.087,535.00
0.00(N/A)265.767,535.50
0.00(N/A)329.337,536.00

Contributing Structures

  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  FH North Pond 13
Return Event:  5 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Outlet Pipe,Twin 
CBC Spillway  (no Q: SWQ Orifice 
Plate)
 SWQ Outlet Box,SWQ Outlet Pipe,Twin 
CBC Spillway  (no Q: SWQ Orifice 
Plate)
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  JD Reservoir (Pond 13)
Return Event:  5 yearsSubsection:  Elevation-Volume-Flow Table (Pond)

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft7,531.00
Elevation (Water Surface, 
Initial)

ac-ft94.889Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

0.000.000.001.5100.0000.007,510.00
393.130.000.001.7420.8120.007,510.50
844.330.000.001.9901.7440.007,511.00

1,356.720.000.002.2472.8030.007,511.50
1,933.230.000.002.5203.9940.007,512.00
2,562.630.000.002.6825.2950.007,512.50
3,231.950.000.002.8506.6780.007,513.00
3,933.620.000.002.9498.1270.007,513.50
4,659.480.000.003.0509.6270.007,514.00
5,410.140.000.003.15411.1780.007,514.50
6,186.220.000.003.26012.7810.007,515.00
6,988.300.000.003.36914.4390.007,515.50
7,817.010.000.003.48016.1510.007,516.00
8,672.340.000.003.58917.9180.007,516.50
9,554.300.000.003.70019.7400.007,517.00

10,463.470.000.003.81421.6190.007,517.50
11,400.480.000.003.93023.5550.007,518.00
12,365.320.000.004.04425.5480.007,518.50
13,357.990.000.004.16027.5990.007,519.00
14,379.100.000.004.27929.7090.007,519.50
15,429.240.000.004.40031.8790.007,520.00
16,508.430.000.004.51934.1080.007,520.50
17,616.660.000.004.64036.3980.007,521.00
18,753.940.000.004.75938.7480.007,521.50
19,920.260.000.004.88041.1580.007,522.00
21,116.810.000.005.00943.6300.007,522.50
22,344.830.000.005.14046.1670.007,523.00
23,601.920.000.005.24948.7640.007,523.50
24,885.640.000.005.36051.4170.007,524.00
26,196.580.000.005.47454.1250.007,524.50
27,535.350.000.005.59056.8910.007,525.00
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  JD Reservoir (Pond 13)
Return Event:  5 yearsSubsection:  Elevation-Volume-Flow Table (Pond)

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

28,903.140.000.005.71459.7170.007,525.50
30,301.190.000.005.84062.6060.007,526.00
31,728.890.000.005.95965.5560.007,526.50
32,891.950.000.006.05667.9590.007,526.90
33,185.630.000.006.08068.5650.007,527.00
34,672.010.000.006.20471.6360.007,527.50
36,188.650.000.006.33074.7700.007,528.00
37,734.940.000.006.44977.9650.007,528.50
39,310.270.000.006.57081.2200.007,529.00
40,914.640.000.006.68984.5340.007,529.50
42,548.050.000.006.81087.9090.007,530.00
44,216.480.000.006.97991.3560.007,530.50
45,926.040.000.007.15094.8890.007,531.00
47,685.486.940.007.33498.5096.947,531.50
49,489.6913.890.007.520102.22313.897,532.00
51,335.1020.830.007.674106.02120.837,532.50
53,218.0227.770.007.830109.89727.777,533.00
55,174.3156.890.008.098113.87956.897,533.50
57,210.28100.360.008.370117.996100.367,534.00
59,311.55152.070.008.569122.230152.077,534.50
61,465.51208.080.008.770126.565208.087,535.00
63,669.55265.760.008.969131.000265.767,535.50
65,927.87329.330.009.170135.534329.337,536.00
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  JD Reservoir (Pond 13) (OUT)
Return Event:  5 yearsSubsection:  Pond Routed Hydrograph (total out)

ft³/s12.09Peak Discharge

hours15.200Time to Peak

ac-ft10.285Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.010.000.000.0010.600
0.040.030.020.020.0110.850
0.090.080.070.060.0511.100
0.170.150.130.120.1011.350
0.370.300.250.220.1911.600
2.051.400.950.650.4811.850
6.165.454.633.742.8512.100
8.378.067.707.276.7712.350
9.509.329.128.908.6512.600

10.2410.119.969.829.6612.850
10.8210.7210.6110.4910.3713.100
11.2311.1611.0811.0010.9213.350
11.5311.4811.4211.3611.3013.600
11.7611.7211.6711.6311.5813.850
11.9211.8911.8611.8311.7914.100
12.0212.0111.9911.9711.9414.350
12.0812.0712.0612.0512.0414.600
12.0912.0912.0912.0812.0814.850
12.0912.0912.0912.0912.0915.100
12.0712.0812.0812.0912.0915.350
12.0312.0412.0512.0612.0715.600
11.9811.9912.0012.0112.0215.850
11.9211.9311.9411.9511.9716.100
11.8711.8811.8911.9011.9116.350
11.8111.8211.8411.8511.8616.600
11.7211.7411.7611.7711.7916.850
11.6211.6411.6611.6811.7017.100
11.5311.5411.5611.5811.6017.350
11.4311.4511.4711.4911.5117.600
11.3311.3611.3811.4011.4217.850
11.2011.2311.2511.2811.3118.100
11.0611.0911.1211.1411.1718.350
10.9310.9510.9811.0111.0318.600
10.8010.8210.8510.8710.9018.850
10.6710.6910.7210.7410.7719.100
10.5510.5710.6010.6210.6419.350
10.4310.4510.4810.5010.5219.600
10.3010.3310.3610.3810.4119.850
10.1510.1810.2110.2510.2820.100
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Storm Event:  TYPE II 24 HOUR (Colo. Spgs.)Label:  JD Reservoir (Pond 13) (OUT)
Return Event:  5 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

9.9910.0210.0510.0910.1220.350
9.839.869.909.939.9620.600
9.689.719.749.779.8020.850
9.539.569.599.629.6521.100
9.399.429.459.479.5021.350
9.259.289.319.339.3621.600
9.129.159.179.209.2321.850
8.999.029.049.079.1022.100
8.878.908.928.958.9722.350
8.768.788.808.838.8522.600
8.658.678.698.718.7322.850
8.548.568.588.608.6223.100
8.448.468.488.508.5223.350
8.348.368.388.408.4223.600

(N/A)8.258.288.308.3223.850
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2Master Network Summary



Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

75.0012.0505.72650
Post-Development 
50YRBasin CC-3

139.8212.15013.62350
Post-Development 
50YRBasin CC-4A

41.4712.0503.06250
Post-Development 
50YRBasin CC-4B

137.8112.10011.13550
Post-Development 
50YRBasins OS-12, CC-1

103.1812.1509.28450
Post-Development 
50YRBasins OS-13, CC-2

39.3612.0502.80550Post-Development 
50YR

Basins OS-14

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

63.9113.35033.77250
Post-Development 
50YRDP-18 (MDDP DP 16)

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)114.3612.0508.53250
Post-
Development 
50YR

Golf Course 
Pond 12 (IN)

6.2207,545.3337.3812.3507.27250
Post-
Development 
50YR

Golf Course 
Pond 12 
(OUT)

(N/A)(N/A)431.2712.15044.37750
Post-
Development 
50YR

JD Reservoir 
(Pond 13) 
(IN)

114.5347,533.5863.9113.35033.77250
Post-
Development 
50YR

JD Reservoir 
(Pond 13) 
(OUT)
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  NOAA 14
Return Event:  50 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24-Hour (NOAA 14)                                                                                                                                                                                                                                      

Type II 24-Hour 
(NOAA 14)                                                                                                                                                                                                                                      Label

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years50Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.020.010.010.000.000.000
0.040.040.030.030.020.500
0.060.060.060.050.051.000
0.090.080.080.070.071.500
0.120.110.110.100.102.000
0.140.140.130.130.122.500
0.170.170.160.160.153.000
0.200.200.190.180.183.500
0.230.230.220.210.214.000
0.270.260.250.250.244.500
0.300.290.290.280.275.000
0.340.330.320.320.315.500
0.380.370.360.350.356.000
0.420.410.400.390.396.500
0.460.460.450.440.437.000
0.510.500.490.480.477.500
0.560.550.540.530.528.000
0.620.610.600.580.578.500
0.690.680.660.650.649.000
0.770.750.730.720.719.500
0.860.840.820.800.7810.000
0.990.960.930.910.8810.500
1.181.131.091.051.0211.000
2.461.871.531.331.2311.500
3.143.093.032.952.8712.000
3.323.293.253.223.1812.500
3.443.423.393.373.3413.000
3.533.523.503.483.4613.500
3.613.603.583.573.5514.000
3.683.673.663.643.6314.500
3.753.733.723.713.7015.000
3.803.793.783.773.7615.500
3.853.843.833.823.8116.000
3.903.893.883.873.8616.500
3.943.933.923.913.9017.000
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  NOAA 14
Return Event:  50 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.983.973.963.963.9517.500
4.024.014.004.003.9918.000
4.054.054.044.034.0318.500
4.094.084.074.074.0619.000
4.124.114.104.104.0919.500
4.144.144.134.134.1220.000
4.174.174.164.164.1520.500
4.204.194.194.184.1821.000
4.234.224.214.214.2021.500
4.254.254.244.244.2322.000
4.284.274.274.264.2622.500
4.304.304.294.294.2823.000
4.334.324.324.314.3123.500

(N/A)(N/A)(N/A)(N/A)4.3324.000
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  Golf Course Pond 12
Return Event:  50 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0430.07,534.00
0.2240.2240.3360.2000.07,536.00
0.7480.5250.7870.3300.07,538.00
1.5440.7961.1940.4700.07,540.00
2.6501.1061.6580.6400.07,542.00
4.4971.8472.7711.2400.07,544.00
7.1362.6383.9581.4000.07,546.00
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  JD Reservoir (Pond 13)
Return Event:  50 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0001.5100.07,510.00
1.7441.7445.2331.9900.07,511.00
3.9942.2506.7492.5200.07,512.00
6.6782.6838.0502.8500.07,513.00
9.6272.9498.8483.0500.07,514.00

12.7813.1549.4633.2600.07,515.00
16.1513.36910.1083.4800.07,516.00
19.7403.58910.7683.7000.07,517.00
23.5553.81411.4433.9300.07,518.00
27.5994.04412.1334.1600.07,519.00
31.8794.27912.8384.4000.07,520.00
36.3984.51913.5584.6400.07,521.00
41.1584.76014.2784.8800.07,522.00
46.1675.00915.0285.1400.07,523.00
51.4175.25015.7495.3600.07,524.00
56.8915.47516.4245.5900.07,525.00
62.6065.71517.1445.8400.07,526.00
68.5655.96017.8796.0800.07,527.00
74.7706.20518.6146.3300.07,528.00
81.2206.45019.3496.5700.07,529.00
87.9096.69020.0696.8100.07,530.00
94.8896.97920.9387.1500.07,531.00

102.2237.33422.0037.5200.07,532.00
109.8977.67423.0237.8300.07,533.00
117.9968.09924.2958.3700.07,534.00
126.5658.56925.7088.7700.07,535.00
135.5348.96926.9089.1700.07,536.00
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft7,510.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft7,536.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

7,536.007,533.00
SWQ 
Outlet PipeForward

SWQ 
Outlet BoxInlet Box

7,536.007,531.00
SWQ 
Outlet PipeForward

SWQ 
Orifice 
Plate

Orifice-Area

7,536.007,526.90TWForward
SWQ 
Outlet PipeCulvert-Circular

7,536.007,533.00TWForward
Twin CBC 
SpillwayCulvert-Box

(N/A)(N/A)TailwaterTailwater Settings
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Outlet Input Data

Structure ID:  SWQ Outlet Box
Structure Type:  Inlet Box

1Number of Openings

ft7,533.00Elevation

ft²20.8Orifice Area

0.600Orifice Coefficient

ft8.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest

Structure ID:  SWQ Orifice Plate
Structure Type:  Orifice-Area

3Number of Openings

ft7,531.00Elevation

ft²1.4Orifice Area

ft7,533.00Top Elevation

ft7,531.00Datum Elevation

0.600Orifice Coefficient
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Outlet Input Data

Structure ID:  SWQ Outlet Pipe
Structure Type:  Culvert-Circular

1Number of Barrels

in30.0Diameter

ft100.00Length

ft100.00Length (Computed Barrel)

ft/ft0.010Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.009Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.090T1 ratio (HW/D)

1.192T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft7,529.63T1 Elevation ft³/s27.16T1 Flow
ft7,529.88T2 Elevation ft³/s31.05T2 Flow
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Outlet Input Data

Structure ID:  Twin CBC Spillway
Structure Type:  Culvert-Box

2Number of Barrels

ft10.00Width

ft4.00Height

ft65.00Length

ft65.00Length (Computed Barrel)

ft/ft0.010Slope (Computed)

Outlet Control Data

0.013Manning's n

0.500Ke

0.003Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0260K

1.0000M

0.0347C

0.8100Y

1.173T1 ratio (HW/D)

1.360T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft7,537.69T1 Elevation ft³/s280.00T1 Flow
ft7,538.44T2 Elevation ft³/s320.00T2 Flow
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Outlet Input Data

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance 
(Minimum)

ft0.50
Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Box  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,510.00
0.00(N/A)0.000.000.000.000.000.007,510.50
0.00(N/A)0.000.000.000.000.000.007,511.00
0.00(N/A)0.000.000.000.000.000.007,511.50
0.00(N/A)0.000.000.000.000.000.007,512.00
0.00(N/A)0.000.000.000.000.000.007,512.50
0.00(N/A)0.000.000.000.000.000.007,513.00
0.00(N/A)0.000.000.000.000.000.007,513.50
0.00(N/A)0.000.000.000.000.000.007,514.00
0.00(N/A)0.000.000.000.000.000.007,514.50
0.00(N/A)0.000.000.000.000.000.007,515.00
0.00(N/A)0.000.000.000.000.000.007,515.50
0.00(N/A)0.000.000.000.000.000.007,516.00
0.00(N/A)0.000.000.000.000.000.007,516.50
0.00(N/A)0.000.000.000.000.000.007,517.00
0.00(N/A)0.000.000.000.000.000.007,517.50
0.00(N/A)0.000.000.000.000.000.007,518.00
0.00(N/A)0.000.000.000.000.000.007,518.50
0.00(N/A)0.000.000.000.000.000.007,519.00
0.00(N/A)0.000.000.000.000.000.007,519.50
0.00(N/A)0.000.000.000.000.000.007,520.00
0.00(N/A)0.000.000.000.000.000.007,520.50
0.00(N/A)0.000.000.000.000.000.007,521.00
0.00(N/A)0.000.000.000.000.000.007,521.50
0.00(N/A)0.000.000.000.000.000.007,522.00
0.00(N/A)0.000.000.000.000.000.007,522.50
0.00(N/A)0.000.000.000.000.000.007,523.00
0.00(N/A)0.000.000.000.000.000.007,523.50
0.00(N/A)0.000.000.000.000.000.007,524.00
0.00(N/A)0.000.000.000.000.000.007,524.50
0.00(N/A)0.000.000.000.000.000.007,525.00
0.00(N/A)0.000.000.000.000.000.007,525.50
0.00(N/A)0.000.000.000.000.000.007,526.00
0.00(N/A)0.000.000.000.000.000.007,526.50
0.00(N/A)0.000.000.000.000.000.007,526.90
0.00(N/A)0.000.000.000.000.000.007,527.00
0.00(N/A)0.000.000.000.000.000.007,527.50
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Box  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,528.00
0.00(N/A)0.000.000.000.000.000.007,528.50
0.00(N/A)0.000.000.000.000.000.007,529.00
0.00(N/A)0.000.000.000.000.000.007,529.50
0.00(N/A)0.000.000.000.000.000.007,530.00
0.00(N/A)0.000.000.000.000.000.007,530.50
0.00(N/A)0.000.000.000.000.000.007,531.00
0.00(N/A)0.000.007,528.160.000.000.007,531.50
0.00(N/A)0.000.007,528.750.000.000.007,532.00
0.00(N/A)0.000.007,529.240.000.000.007,532.50
0.00(N/A)0.000.007,529.710.000.000.007,533.00
0.00(N/A)0.000.007,530.67Free Outfall7,533.508.497,533.50
0.00(N/A)0.000.007,532.08Free Outfall7,534.0024.007,534.00
0.00(N/A)0.000.007,533.677,533.677,534.5044.097,534.50
0.00(N/A)0.000.007,534.997,534.997,535.0067.887,535.00
0.00(N/A)0.000.007,535.507,535.507,535.5094.877,535.50
0.00(N/A)0.000.007,536.007,536.007,536.00124.717,536.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Box  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Weir: H =0.5ft
Weir: H =1ft
FULLY CHARGED RISER: ADJUSTED TO 
WEIR: H =1.5ft
FULLY CHARGED RISER: ADJUSTED TO 
WEIR: H =2ft
FULLY CHARGED RISER: ADJUSTED TO 
WEIR: H =2.5ft
FULLY CHARGED RISER, 
DOWNSTREAM CONTROL: Kev=0. 
Hev=0.000
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Orifice Plate  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,510.00
0.00(N/A)0.000.000.000.000.000.007,510.50
0.00(N/A)0.000.000.000.000.000.007,511.00
0.00(N/A)0.000.000.000.000.000.007,511.50
0.00(N/A)0.000.000.000.000.000.007,512.00
0.00(N/A)0.000.000.000.000.000.007,512.50
0.00(N/A)0.000.000.000.000.000.007,513.00
0.00(N/A)0.000.000.000.000.000.007,513.50
0.00(N/A)0.000.000.000.000.000.007,514.00
0.00(N/A)0.000.000.000.000.000.007,514.50
0.00(N/A)0.000.000.000.000.000.007,515.00
0.00(N/A)0.000.000.000.000.000.007,515.50
0.00(N/A)0.000.000.000.000.000.007,516.00
0.00(N/A)0.000.000.000.000.000.007,516.50
0.00(N/A)0.000.000.000.000.000.007,517.00
0.00(N/A)0.000.000.000.000.000.007,517.50
0.00(N/A)0.000.000.000.000.000.007,518.00
0.00(N/A)0.000.000.000.000.000.007,518.50
0.00(N/A)0.000.000.000.000.000.007,519.00
0.00(N/A)0.000.000.000.000.000.007,519.50
0.00(N/A)0.000.000.000.000.000.007,520.00
0.00(N/A)0.000.000.000.000.000.007,520.50
0.00(N/A)0.000.000.000.000.000.007,521.00
0.00(N/A)0.000.000.000.000.000.007,521.50
0.00(N/A)0.000.000.000.000.000.007,522.00
0.00(N/A)0.000.000.000.000.000.007,522.50
0.00(N/A)0.000.000.000.000.000.007,523.00
0.00(N/A)0.000.000.000.000.000.007,523.50
0.00(N/A)0.000.000.000.000.000.007,524.00
0.00(N/A)0.000.000.000.000.000.007,524.50
0.00(N/A)0.000.000.000.000.000.007,525.00
0.00(N/A)0.000.000.000.000.000.007,525.50
0.00(N/A)0.000.000.000.000.000.007,526.00
0.00(N/A)0.000.000.000.000.000.007,526.50
0.00(N/A)0.000.000.000.000.000.007,526.90
0.00(N/A)0.000.000.000.000.000.007,527.00
0.00(N/A)0.000.000.000.000.000.007,527.50
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Orifice Plate  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,528.00
0.00(N/A)0.000.000.000.000.000.007,528.50
0.00(N/A)0.000.000.000.000.000.007,529.00
0.00(N/A)0.000.000.000.000.000.007,529.50
0.00(N/A)0.000.000.000.000.000.007,530.00
0.00(N/A)0.000.000.000.000.000.007,530.50
0.00(N/A)0.000.000.000.000.000.007,531.00
0.00(N/A)0.000.007,528.16Free Outfall7,531.506.947,531.50
0.00(N/A)0.000.007,528.75Free Outfall7,532.0013.897,532.00
0.00(N/A)0.000.007,529.24Free Outfall7,532.5020.837,532.50
0.00(N/A)0.000.007,529.71Free Outfall7,533.0027.777,533.00
0.00(N/A)0.000.007,530.67Free Outfall7,533.5031.057,533.50
0.00(N/A)0.000.007,532.087,532.087,534.0027.257,534.00
0.00(N/A)0.000.007,533.677,533.677,534.5017.927,534.50
0.00(N/A)0.000.007,534.997,534.997,535.001.597,535.00
0.00(N/A)0.000.007,535.507,535.507,535.500.007,535.50
0.00(N/A)0.000.007,536.007,536.007,536.000.007,536.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Orifice Plate  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Hi=.50; Ht=2.00; Qt=9.26
Hi=1.00; Ht=2.00; Qt=9.26
Hi=1.50; Ht=2.00; Qt=9.26
H =2.00
H =2.50
H =1.92
H =.83
H =.01
FLOW PRECEDENCE SET TO 
DOWNSTREAM CONTROLLING 
STRUCTURE
FLOW PRECEDENCE SET TO 
DOWNSTREAM CONTROLLING 
STRUCTURE
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.00Free Outfall0.000.000.007,510.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,510.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,511.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,511.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,512.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,512.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,513.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,513.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,514.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,514.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,515.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,515.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,516.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,516.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,517.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,517.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,518.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,518.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,519.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,519.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,520.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,520.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,521.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,521.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,522.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,522.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,523.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,523.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,524.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,524.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,525.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,525.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,526.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,526.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,526.90
0.00(N/A)0.000.00Free Outfall0.000.000.007,527.00
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.00Free Outfall0.000.000.007,527.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,528.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,528.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,529.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,529.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,530.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,530.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,531.00
0.00(N/A)0.000.00Free OutfallFree Outfall7,528.166.947,531.50
0.00(N/A)0.000.00Free OutfallFree Outfall7,528.7513.897,532.00
0.00(N/A)0.000.00Free OutfallFree Outfall7,529.2420.837,532.50
0.00(N/A)0.010.00Free OutfallFree Outfall7,529.7127.777,533.00
0.00(N/A)0.000.00Free OutfallFree Outfall7,530.6739.537,533.50
0.00(N/A)0.060.00Free OutfallFree Outfall7,532.0851.317,534.00
0.00(N/A)0.020.00Free OutfallFree Outfall7,533.6761.997,534.50
0.00(N/A)0.050.00Free OutfallFree Outfall7,534.9969.527,535.00
0.00(N/A)22.740.00Free OutfallFree Outfall7,535.5072.137,535.50
0.00(N/A)50.100.00Free OutfallFree Outfall7,536.0074.617,536.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 50YR.ppc



Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
CRIT.DEPTH CONTROL  Vh= .321ft  
Dcr= .874ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .493ft  
Dcr= 1.255ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .659ft  
Dcr= 1.551ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .840ft  
Dcr= 1.797ft   CRIT.DEPTH Hev= .00ft
INLET CONTROL...  Submerged:  HW 
=3.77
INLET CONTROL...  Submerged:  HW 
=5.18
INLET CONTROL...  Submerged:  HW 
=6.77
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Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 50YR.ppc



Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Message
FULL FLOW...Lfull=98.92ft  Vh=3.117ft  
HL=6.583ft Hev= .00ft
FULL FLOW...Lfull=99.10ft  Vh=3.356ft  
HL=7.092ft Hev= .00ft
FULL FLOW...Lfull=99.31ft  Vh=3.590ft  
HL=7.594ft Hev= .00ft
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Twin CBC Spillway  (Culvert-Box)
---------------------------------------
Mannings open channel maximum capacity:  778.58 ft³/s
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.007,510.00
0.00(N/A)0.007,510.50
0.00(N/A)0.007,511.00
0.00(N/A)0.007,511.50
0.00(N/A)0.007,512.00
0.00(N/A)0.007,512.50
0.00(N/A)0.007,513.00
0.00(N/A)0.007,513.50
0.00(N/A)0.007,514.00
0.00(N/A)0.007,514.50
0.00(N/A)0.007,515.00
0.00(N/A)0.007,515.50
0.00(N/A)0.007,516.00
0.00(N/A)0.007,516.50
0.00(N/A)0.007,517.00
0.00(N/A)0.007,517.50
0.00(N/A)0.007,518.00
0.00(N/A)0.007,518.50
0.00(N/A)0.007,519.00
0.00(N/A)0.007,519.50
0.00(N/A)0.007,520.00
0.00(N/A)0.007,520.50
0.00(N/A)0.007,521.00
0.00(N/A)0.007,521.50
0.00(N/A)0.007,522.00
0.00(N/A)0.007,522.50
0.00(N/A)0.007,523.00
0.00(N/A)0.007,523.50
0.00(N/A)0.007,524.00
0.00(N/A)0.007,524.50
0.00(N/A)0.007,525.00
0.00(N/A)0.007,525.50
0.00(N/A)0.007,526.00
0.00(N/A)0.007,526.50
0.00(N/A)0.007,526.90
0.00(N/A)0.007,527.00
0.00(N/A)0.007,527.50
0.00(N/A)0.007,528.00
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Bentley PondPack V8i
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Bentley Systems, Inc.  Haestad Methods Solution  
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Twin CBC Spillway  (Culvert-Box)
---------------------------------------
Mannings open channel maximum capacity:  778.58 ft³/s
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.007,528.50
0.00(N/A)0.007,529.00
0.00(N/A)0.007,529.50
0.00(N/A)0.007,530.00
0.00(N/A)0.007,530.50
0.00(N/A)0.007,531.00
0.00(N/A)0.007,531.50
0.00(N/A)0.007,532.00
0.00(N/A)0.007,532.50
0.00(N/A)0.007,533.00
0.00(N/A)17.367,533.50
0.00(N/A)49.057,534.00
0.00(N/A)90.087,534.50
0.00(N/A)138.567,535.00
0.00(N/A)193.637,535.50
0.00(N/A)254.727,536.00

Computation Messages

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Twin CBC Spillway  (Culvert-Box)
---------------------------------------
Mannings open channel maximum capacity:  778.58 ft³/s
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Computation Messages
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
CRIT.DEPTH CONTROL  Vh= .143ft  
Dcr= .286ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .286ft  
Dcr= .572ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .429ft  
Dcr= .858ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .571ft  
Dcr= 1.143ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .714ft  
Dcr= 1.428ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .857ft  
Dcr= 1.715ft   CRIT.DEPTH Hev= .00ft
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.007,510.00
0.00(N/A)0.007,510.50
0.00(N/A)0.007,511.00
0.00(N/A)0.007,511.50
0.00(N/A)0.007,512.00
0.00(N/A)0.007,512.50
0.00(N/A)0.007,513.00
0.00(N/A)0.007,513.50
0.00(N/A)0.007,514.00
0.00(N/A)0.007,514.50
0.00(N/A)0.007,515.00
0.00(N/A)0.007,515.50
0.00(N/A)0.007,516.00
0.00(N/A)0.007,516.50
0.00(N/A)0.007,517.00
0.00(N/A)0.007,517.50
0.00(N/A)0.007,518.00
0.00(N/A)0.007,518.50
0.00(N/A)0.007,519.00
0.00(N/A)0.007,519.50
0.00(N/A)0.007,520.00
0.00(N/A)0.007,520.50
0.00(N/A)0.007,521.00
0.00(N/A)0.007,521.50
0.00(N/A)0.007,522.00
0.00(N/A)0.007,522.50
0.00(N/A)0.007,523.00
0.00(N/A)0.007,523.50
0.00(N/A)0.007,524.00
0.00(N/A)0.007,524.50
0.00(N/A)0.007,525.00
0.00(N/A)0.007,525.50
0.00(N/A)0.007,526.00
0.00(N/A)0.007,526.50
0.00(N/A)0.007,526.90
0.00(N/A)0.007,527.00
0.00(N/A)0.007,527.50
0.00(N/A)0.007,528.00
0.00(N/A)0.007,528.50
0.00(N/A)0.007,529.00
0.00(N/A)0.007,529.50
0.00(N/A)0.007,530.00
0.00(N/A)0.007,530.50
0.00(N/A)0.007,531.00
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)6.947,531.50
0.00(N/A)13.897,532.00
0.00(N/A)20.837,532.50
0.00(N/A)27.777,533.00
0.00(N/A)56.897,533.50
0.00(N/A)100.367,534.00
0.00(N/A)152.077,534.50
0.00(N/A)208.087,535.00
0.00(N/A)265.767,535.50
0.00(N/A)329.337,536.00

Contributing Structures

  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  50 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Outlet Pipe,Twin 
CBC Spillway  (no Q: SWQ Orifice 
Plate)
 SWQ Outlet Box,SWQ Outlet Pipe,Twin 
CBC Spillway  (no Q: SWQ Orifice 
Plate)
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  JD Reservoir (Pond 13)
Return Event:  50 yearsSubsection:  Elevation-Volume-Flow Table (Pond)

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft7,531.00
Elevation (Water Surface, 
Initial)

ac-ft94.889Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

0.000.000.001.5100.0000.007,510.00
393.130.000.001.7420.8120.007,510.50
844.330.000.001.9901.7440.007,511.00

1,356.720.000.002.2472.8030.007,511.50
1,933.230.000.002.5203.9940.007,512.00
2,562.630.000.002.6825.2950.007,512.50
3,231.950.000.002.8506.6780.007,513.00
3,933.620.000.002.9498.1270.007,513.50
4,659.480.000.003.0509.6270.007,514.00
5,410.140.000.003.15411.1780.007,514.50
6,186.220.000.003.26012.7810.007,515.00
6,988.300.000.003.36914.4390.007,515.50
7,817.010.000.003.48016.1510.007,516.00
8,672.340.000.003.58917.9180.007,516.50
9,554.300.000.003.70019.7400.007,517.00

10,463.470.000.003.81421.6190.007,517.50
11,400.480.000.003.93023.5550.007,518.00
12,365.320.000.004.04425.5480.007,518.50
13,357.990.000.004.16027.5990.007,519.00
14,379.100.000.004.27929.7090.007,519.50
15,429.240.000.004.40031.8790.007,520.00
16,508.430.000.004.51934.1080.007,520.50
17,616.660.000.004.64036.3980.007,521.00
18,753.940.000.004.75938.7480.007,521.50
19,920.260.000.004.88041.1580.007,522.00
21,116.810.000.005.00943.6300.007,522.50
22,344.830.000.005.14046.1670.007,523.00
23,601.920.000.005.24948.7640.007,523.50
24,885.640.000.005.36051.4170.007,524.00
26,196.580.000.005.47454.1250.007,524.50
27,535.350.000.005.59056.8910.007,525.00
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  JD Reservoir (Pond 13)
Return Event:  50 yearsSubsection:  Elevation-Volume-Flow Table (Pond)

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

28,903.140.000.005.71459.7170.007,525.50
30,301.190.000.005.84062.6060.007,526.00
31,728.890.000.005.95965.5560.007,526.50
32,891.950.000.006.05667.9590.007,526.90
33,185.630.000.006.08068.5650.007,527.00
34,672.010.000.006.20471.6360.007,527.50
36,188.650.000.006.33074.7700.007,528.00
37,734.940.000.006.44977.9650.007,528.50
39,310.270.000.006.57081.2200.007,529.00
40,914.640.000.006.68984.5340.007,529.50
42,548.050.000.006.81087.9090.007,530.00
44,216.480.000.006.97991.3560.007,530.50
45,926.040.000.007.15094.8890.007,531.00
47,685.486.940.007.33498.5096.947,531.50
49,489.6913.890.007.520102.22313.897,532.00
51,335.1020.830.007.674106.02120.837,532.50
53,218.0227.770.007.830109.89727.777,533.00
55,174.3156.890.008.098113.87956.897,533.50
57,210.28100.360.008.370117.996100.367,534.00
59,311.55152.070.008.569122.230152.077,534.50
61,465.51208.080.008.770126.565208.087,535.00
63,669.55265.760.008.969131.000265.767,535.50
65,927.87329.330.009.170135.534329.337,536.00
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  JD Reservoir (Pond 13) (OUT)
Return Event:  50 yearsSubsection:  Pond Routed Hydrograph (total out)

ft³/s63.91Peak Discharge

hours13.350Time to Peak

ac-ft33.772Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.008.350
0.020.020.010.010.018.600
0.050.040.030.030.028.850
0.080.080.070.060.059.100
0.130.120.110.100.099.350
0.170.160.150.140.149.600
0.220.210.200.190.189.850
0.280.260.250.240.2310.100
0.340.330.310.300.2910.350
0.420.410.390.370.3610.600
0.530.500.480.460.4410.850
0.690.650.610.580.5511.100
1.000.920.850.790.7311.350
2.141.711.421.241.1011.600

10.077.455.363.842.8111.850
24.3422.0019.2716.2513.1012.100
43.4739.4234.5928.7926.3312.350
55.7054.0652.0949.7146.8712.600
62.0361.1760.0958.7757.1512.850
63.8963.7863.5563.2062.7013.100
63.2063.4863.6963.8463.9113.350
61.1261.6162.0862.5062.8813.600
58.2258.8459.4560.0360.5913.850
55.4855.9756.4556.9257.5814.100
53.0153.5054.0054.5054.9914.350
50.5851.0651.5452.0252.5114.600
48.2548.7149.1749.6450.1114.850
46.0146.4646.9047.3547.8015.100
43.8644.2844.7145.1445.5815.350
41.7742.1842.6043.0243.4415.600
39.7440.1440.5540.9541.3615.850
37.7738.1538.5538.9439.3416.100
35.9136.2736.6337.0137.3816.350
34.1934.5334.8635.2135.5516.600
32.6232.9333.2433.5533.8716.850
31.1831.4631.7432.0332.3217.100
29.8530.1030.3730.6330.9017.350
28.6128.8529.1029.3429.5917.600
27.6927.7527.9128.1428.3817.850
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  JD Reservoir (Pond 13) (OUT)
Return Event:  50 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

27.4027.4627.5227.5827.6318.100
27.1027.1727.2327.2927.3418.350
26.7926.8626.9226.9827.0418.600
26.4726.5426.6026.6726.7318.850
26.1426.2126.2726.3426.4119.100
25.7925.8625.9326.0026.0719.350
25.4425.5125.5825.6525.7219.600
25.0825.1525.2225.3025.3719.850
24.7024.7824.8524.9325.0020.100
24.3324.4024.4824.5524.6320.350
23.9624.0324.1124.1824.2520.600
23.6023.6723.7423.8123.8920.850
23.2423.3123.3823.4623.5321.100
22.9022.9723.0323.1023.1721.350
22.5622.6322.6922.7622.8321.600
22.2322.2922.3622.4222.4921.850
21.9021.9722.0322.1022.1622.100
21.5921.6521.7121.7821.8422.350
21.2821.3421.4021.4621.5222.600
20.9721.0321.0921.1621.2222.850
20.6820.7420.8020.8620.9123.100
20.3820.4420.5020.5620.6223.350
20.0920.1520.2120.2620.3223.600
(N/A)19.8619.9219.9820.0323.850
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13)
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MAWEngineer

CCESCompany
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100 Year (NOAA 14 - 24 hr.)Notes
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

105.3012.0507.786100
Post-Development 
100YRBasin CC-3

193.0612.15018.271100
Post-Development 
100YRBasin CC-4A

54.3012.0503.973100
Post-Development 
100YRBasin CC-4B

188.7212.10014.935100
Post-Development 
100YRBasins OS-12, CC-1

140.9612.15012.423100
Post-Development 
100YRBasins OS-13, CC-2

55.1212.0503.828100Post-Development 
100YR

Basins OS-14

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

124.2312.90047.791100
Post-Development 
100YRDP-18 (MDDP DP 16)

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)160.4212.05011.614100
Post-
Development 
100YR

Golf Course 
Pond 12 (IN)

7.0777,545.9665.9012.30010.304100
Post-
Development 
100YR

Golf Course 
Pond 12 
(OUT)

(N/A)(N/A)608.5312.15059.906100
Post-
Development 
100YR

JD Reservoir 
(Pond 13) 
(IN)

119.9387,534.23124.2312.90047.791100
Post-
Development 
100YR

JD Reservoir 
(Pond 13) 
(OUT)
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  NOAA 14
Return Event:  100 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24-Hour (NOAA 14)                                                                                                                                                                                                                                      

Type II 24-Hour 
(NOAA 14)                                                                                                                                                                                                                                      Label

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years100Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.020.020.010.010.000.000
0.050.040.040.030.030.500
0.080.070.060.060.051.000
0.100.100.090.090.081.500
0.140.130.120.120.112.000
0.170.160.150.150.142.500
0.200.190.190.180.173.000
0.230.230.220.210.213.500
0.270.260.260.250.244.000
0.310.300.290.290.284.500
0.350.340.330.330.325.000
0.390.390.380.370.365.500
0.440.430.420.410.406.000
0.490.480.470.460.456.500
0.540.530.520.510.507.000
0.590.580.570.560.557.500
0.650.640.630.620.608.000
0.730.710.690.680.678.500
0.810.790.770.760.749.000
0.890.870.860.840.829.500
1.000.980.950.930.9110.000
1.151.121.081.061.0310.500
1.371.321.271.221.1811.000
2.862.171.791.551.4311.500
3.653.593.523.443.3412.000
3.863.823.793.753.7012.500
4.003.983.953.923.8913.000
4.114.094.074.054.0313.500
4.204.194.174.154.1314.000
4.294.274.254.244.2214.500
4.364.354.334.324.3015.000
4.424.414.404.394.3715.500
4.484.474.464.454.4416.000
4.534.524.514.504.4916.500
4.594.584.574.564.5417.000
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  NOAA 14
Return Event:  100 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

4.634.624.614.604.5917.500
4.684.674.664.654.6418.000
4.724.714.704.694.6918.500
4.764.754.744.734.7319.000
4.794.784.784.774.7619.500
4.824.824.814.804.8020.000
4.864.854.844.844.8320.500
4.894.884.874.874.8621.000
4.924.914.914.904.8921.500
4.954.944.944.934.9222.000
4.984.974.974.964.9522.500
5.015.004.994.994.9823.000
5.035.035.025.025.0123.500

(N/A)(N/A)(N/A)(N/A)5.0424.000
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  Golf Course Pond 12
Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0430.07,534.00
0.2240.2240.3360.2000.07,536.00
0.7480.5250.7870.3300.07,538.00
1.5440.7961.1940.4700.07,540.00
2.6501.1061.6580.6400.07,542.00
4.4971.8472.7711.2400.07,544.00
7.1362.6383.9581.4000.07,546.00
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  JD Reservoir (Pond 13)
Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0001.5100.07,510.00
1.7441.7445.2331.9900.07,511.00
3.9942.2506.7492.5200.07,512.00
6.6782.6838.0502.8500.07,513.00
9.6272.9498.8483.0500.07,514.00

12.7813.1549.4633.2600.07,515.00
16.1513.36910.1083.4800.07,516.00
19.7403.58910.7683.7000.07,517.00
23.5553.81411.4433.9300.07,518.00
27.5994.04412.1334.1600.07,519.00
31.8794.27912.8384.4000.07,520.00
36.3984.51913.5584.6400.07,521.00
41.1584.76014.2784.8800.07,522.00
46.1675.00915.0285.1400.07,523.00
51.4175.25015.7495.3600.07,524.00
56.8915.47516.4245.5900.07,525.00
62.6065.71517.1445.8400.07,526.00
68.5655.96017.8796.0800.07,527.00
74.7706.20518.6146.3300.07,528.00
81.2206.45019.3496.5700.07,529.00
87.9096.69020.0696.8100.07,530.00
94.8896.97920.9387.1500.07,531.00

102.2237.33422.0037.5200.07,532.00
109.8977.67423.0237.8300.07,533.00
117.9968.09924.2958.3700.07,534.00
126.5658.56925.7088.7700.07,535.00
135.5348.96926.9089.1700.07,536.00
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft7,510.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft7,536.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

7,536.007,533.00
SWQ 
Outlet PipeForward

SWQ 
Outlet BoxInlet Box

7,536.007,531.00
SWQ 
Outlet PipeForward

SWQ 
Orifice 
Plate

Orifice-Area

7,536.007,526.90TWForward
SWQ 
Outlet PipeCulvert-Circular

7,536.007,533.00TWForward
Twin CBC 
SpillwayCulvert-Box

(N/A)(N/A)TailwaterTailwater Settings
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  SWQ Outlet Box
Structure Type:  Inlet Box

1Number of Openings

ft7,533.00Elevation

ft²20.8Orifice Area

0.600Orifice Coefficient

ft8.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest

Structure ID:  SWQ Orifice Plate
Structure Type:  Orifice-Area

3Number of Openings

ft7,531.00Elevation

ft²1.4Orifice Area

ft7,533.00Top Elevation

ft7,531.00Datum Elevation

0.600Orifice Coefficient
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  SWQ Outlet Pipe
Structure Type:  Culvert-Circular

1Number of Barrels

in30.0Diameter

ft100.00Length

ft100.00Length (Computed Barrel)

ft/ft0.010Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.009Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.090T1 ratio (HW/D)

1.192T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft7,529.63T1 Elevation ft³/s27.16T1 Flow
ft7,529.88T2 Elevation ft³/s31.05T2 Flow
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Twin CBC Spillway
Structure Type:  Culvert-Box

2Number of Barrels

ft10.00Width

ft4.00Height

ft65.00Length

ft65.00Length (Computed Barrel)

ft/ft0.010Slope (Computed)

Outlet Control Data

0.013Manning's n

0.500Ke

0.003Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0260K

1.0000M

0.0347C

0.8100Y

1.173T1 ratio (HW/D)

1.360T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft7,537.69T1 Elevation ft³/s280.00T1 Flow
ft7,538.44T2 Elevation ft³/s320.00T2 Flow
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance 
(Minimum)

ft0.50
Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Box  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,510.00
0.00(N/A)0.000.000.000.000.000.007,510.50
0.00(N/A)0.000.000.000.000.000.007,511.00
0.00(N/A)0.000.000.000.000.000.007,511.50
0.00(N/A)0.000.000.000.000.000.007,512.00
0.00(N/A)0.000.000.000.000.000.007,512.50
0.00(N/A)0.000.000.000.000.000.007,513.00
0.00(N/A)0.000.000.000.000.000.007,513.50
0.00(N/A)0.000.000.000.000.000.007,514.00
0.00(N/A)0.000.000.000.000.000.007,514.50
0.00(N/A)0.000.000.000.000.000.007,515.00
0.00(N/A)0.000.000.000.000.000.007,515.50
0.00(N/A)0.000.000.000.000.000.007,516.00
0.00(N/A)0.000.000.000.000.000.007,516.50
0.00(N/A)0.000.000.000.000.000.007,517.00
0.00(N/A)0.000.000.000.000.000.007,517.50
0.00(N/A)0.000.000.000.000.000.007,518.00
0.00(N/A)0.000.000.000.000.000.007,518.50
0.00(N/A)0.000.000.000.000.000.007,519.00
0.00(N/A)0.000.000.000.000.000.007,519.50
0.00(N/A)0.000.000.000.000.000.007,520.00
0.00(N/A)0.000.000.000.000.000.007,520.50
0.00(N/A)0.000.000.000.000.000.007,521.00
0.00(N/A)0.000.000.000.000.000.007,521.50
0.00(N/A)0.000.000.000.000.000.007,522.00
0.00(N/A)0.000.000.000.000.000.007,522.50
0.00(N/A)0.000.000.000.000.000.007,523.00
0.00(N/A)0.000.000.000.000.000.007,523.50
0.00(N/A)0.000.000.000.000.000.007,524.00
0.00(N/A)0.000.000.000.000.000.007,524.50
0.00(N/A)0.000.000.000.000.000.007,525.00
0.00(N/A)0.000.000.000.000.000.007,525.50
0.00(N/A)0.000.000.000.000.000.007,526.00
0.00(N/A)0.000.000.000.000.000.007,526.50
0.00(N/A)0.000.000.000.000.000.007,526.90
0.00(N/A)0.000.000.000.000.000.007,527.00
0.00(N/A)0.000.000.000.000.000.007,527.50
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Box  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,528.00
0.00(N/A)0.000.000.000.000.000.007,528.50
0.00(N/A)0.000.000.000.000.000.007,529.00
0.00(N/A)0.000.000.000.000.000.007,529.50
0.00(N/A)0.000.000.000.000.000.007,530.00
0.00(N/A)0.000.000.000.000.000.007,530.50
0.00(N/A)0.000.000.000.000.000.007,531.00
0.00(N/A)0.000.007,528.160.000.000.007,531.50
0.00(N/A)0.000.007,528.750.000.000.007,532.00
0.00(N/A)0.000.007,529.240.000.000.007,532.50
0.00(N/A)0.000.007,529.710.000.000.007,533.00
0.00(N/A)0.000.007,530.67Free Outfall7,533.508.497,533.50
0.00(N/A)0.000.007,532.08Free Outfall7,534.0024.007,534.00
0.00(N/A)0.000.007,533.677,533.677,534.5044.097,534.50
0.00(N/A)0.000.007,534.997,534.997,535.0067.887,535.00
0.00(N/A)0.000.007,535.507,535.507,535.5094.877,535.50
0.00(N/A)0.000.007,536.007,536.007,536.00124.717,536.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Box  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Weir: H =0.5ft
Weir: H =1ft
FULLY CHARGED RISER: ADJUSTED TO 
WEIR: H =1.5ft
FULLY CHARGED RISER: ADJUSTED TO 
WEIR: H =2ft
FULLY CHARGED RISER: ADJUSTED TO 
WEIR: H =2.5ft
FULLY CHARGED RISER, 
DOWNSTREAM CONTROL: Kev=0. 
Hev=0.000

Page 14 of 3427 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/20/2018

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 100YR rev.ppc



Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Orifice Plate  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,510.00
0.00(N/A)0.000.000.000.000.000.007,510.50
0.00(N/A)0.000.000.000.000.000.007,511.00
0.00(N/A)0.000.000.000.000.000.007,511.50
0.00(N/A)0.000.000.000.000.000.007,512.00
0.00(N/A)0.000.000.000.000.000.007,512.50
0.00(N/A)0.000.000.000.000.000.007,513.00
0.00(N/A)0.000.000.000.000.000.007,513.50
0.00(N/A)0.000.000.000.000.000.007,514.00
0.00(N/A)0.000.000.000.000.000.007,514.50
0.00(N/A)0.000.000.000.000.000.007,515.00
0.00(N/A)0.000.000.000.000.000.007,515.50
0.00(N/A)0.000.000.000.000.000.007,516.00
0.00(N/A)0.000.000.000.000.000.007,516.50
0.00(N/A)0.000.000.000.000.000.007,517.00
0.00(N/A)0.000.000.000.000.000.007,517.50
0.00(N/A)0.000.000.000.000.000.007,518.00
0.00(N/A)0.000.000.000.000.000.007,518.50
0.00(N/A)0.000.000.000.000.000.007,519.00
0.00(N/A)0.000.000.000.000.000.007,519.50
0.00(N/A)0.000.000.000.000.000.007,520.00
0.00(N/A)0.000.000.000.000.000.007,520.50
0.00(N/A)0.000.000.000.000.000.007,521.00
0.00(N/A)0.000.000.000.000.000.007,521.50
0.00(N/A)0.000.000.000.000.000.007,522.00
0.00(N/A)0.000.000.000.000.000.007,522.50
0.00(N/A)0.000.000.000.000.000.007,523.00
0.00(N/A)0.000.000.000.000.000.007,523.50
0.00(N/A)0.000.000.000.000.000.007,524.00
0.00(N/A)0.000.000.000.000.000.007,524.50
0.00(N/A)0.000.000.000.000.000.007,525.00
0.00(N/A)0.000.000.000.000.000.007,525.50
0.00(N/A)0.000.000.000.000.000.007,526.00
0.00(N/A)0.000.000.000.000.000.007,526.50
0.00(N/A)0.000.000.000.000.000.007,526.90
0.00(N/A)0.000.000.000.000.000.007,527.00
0.00(N/A)0.000.000.000.000.000.007,527.50
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Orifice Plate  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.007,528.00
0.00(N/A)0.000.000.000.000.000.007,528.50
0.00(N/A)0.000.000.000.000.000.007,529.00
0.00(N/A)0.000.000.000.000.000.007,529.50
0.00(N/A)0.000.000.000.000.000.007,530.00
0.00(N/A)0.000.000.000.000.000.007,530.50
0.00(N/A)0.000.000.000.000.000.007,531.00
0.00(N/A)0.000.007,528.16Free Outfall7,531.506.947,531.50
0.00(N/A)0.000.007,528.75Free Outfall7,532.0013.897,532.00
0.00(N/A)0.000.007,529.24Free Outfall7,532.5020.837,532.50
0.00(N/A)0.000.007,529.71Free Outfall7,533.0027.777,533.00
0.00(N/A)0.000.007,530.67Free Outfall7,533.5031.057,533.50
0.00(N/A)0.000.007,532.087,532.087,534.0027.257,534.00
0.00(N/A)0.000.007,533.677,533.677,534.5017.927,534.50
0.00(N/A)0.000.007,534.997,534.997,535.001.597,535.00
0.00(N/A)0.000.007,535.507,535.507,535.500.007,535.50
0.00(N/A)0.000.007,536.007,536.007,536.000.007,536.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Orifice Plate  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = SWQ Outlet Pipe  (Culvert-Circular)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Hi=.50; Ht=2.00; Qt=9.26
Hi=1.00; Ht=2.00; Qt=9.26
Hi=1.50; Ht=2.00; Qt=9.26
H =2.00
H =2.50
H =1.92
H =.83
H =.01
FLOW PRECEDENCE SET TO 
DOWNSTREAM CONTROLLING 
STRUCTURE
FLOW PRECEDENCE SET TO 
DOWNSTREAM CONTROLLING 
STRUCTURE
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.00Free Outfall0.000.000.007,510.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,510.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,511.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,511.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,512.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,512.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,513.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,513.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,514.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,514.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,515.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,515.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,516.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,516.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,517.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,517.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,518.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,518.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,519.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,519.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,520.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,520.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,521.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,521.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,522.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,522.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,523.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,523.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,524.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,524.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,525.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,525.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,526.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,526.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,526.90
0.00(N/A)0.000.00Free Outfall0.000.000.007,527.00
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Tailwater 
Error
(ft)

Downstream 
Channel 
Tailwater

(ft)

Convergence 
Error
(ft³/s)

Downstream 
Hydraulic 

Grade Line 
Error
(ft)

Next 
Downstream 

Hydraulic 
Grade Line

(ft)

Converge 
Downstream 

Hydraulic 
Grade Line

(ft)

(into) 
Headwater 
Hydraulic 

Grade Line
(ft)

Device 
Flow

(ft³/s)

Water 
Surface 

Elevation
(ft)

0.00(N/A)0.000.00Free Outfall0.000.000.007,527.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,528.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,528.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,529.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,529.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,530.00
0.00(N/A)0.000.00Free Outfall0.000.000.007,530.50
0.00(N/A)0.000.00Free Outfall0.000.000.007,531.00
0.00(N/A)0.000.00Free OutfallFree Outfall7,528.166.947,531.50
0.00(N/A)0.000.00Free OutfallFree Outfall7,528.7513.897,532.00
0.00(N/A)0.000.00Free OutfallFree Outfall7,529.2420.837,532.50
0.00(N/A)0.010.00Free OutfallFree Outfall7,529.7127.777,533.00
0.00(N/A)0.000.00Free OutfallFree Outfall7,530.6739.537,533.50
0.00(N/A)0.060.00Free OutfallFree Outfall7,532.0851.317,534.00
0.00(N/A)0.020.00Free OutfallFree Outfall7,533.6761.997,534.50
0.00(N/A)0.050.00Free OutfallFree Outfall7,534.9969.527,535.00
0.00(N/A)22.740.00Free OutfallFree Outfall7,535.5072.137,535.50
0.00(N/A)50.100.00Free OutfallFree Outfall7,536.0074.617,536.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 100YR rev.ppc



Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
CRIT.DEPTH CONTROL  Vh= .321ft  
Dcr= .874ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .493ft  
Dcr= 1.255ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .659ft  
Dcr= 1.551ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .840ft  
Dcr= 1.797ft   CRIT.DEPTH Hev= .00ft
INLET CONTROL...  Submerged:  HW 
=3.77
INLET CONTROL...  Submerged:  HW 
=5.18
INLET CONTROL...  Submerged:  HW 
=6.77

Page 20 of 3427 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/20/2018

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterJD POND 100YR rev.ppc



Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = SWQ Outlet Pipe  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  44.12 ft³/s
Upstream   ID  = SWQ Outlet Box, SWQ Orifice Plate
Downstream ID  = Tailwater (Pond Outfall)

Message
FULL FLOW...Lfull=98.92ft  Vh=3.117ft  
HL=6.583ft Hev= .00ft
FULL FLOW...Lfull=99.10ft  Vh=3.356ft  
HL=7.092ft Hev= .00ft
FULL FLOW...Lfull=99.31ft  Vh=3.590ft  
HL=7.594ft Hev= .00ft
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Twin CBC Spillway  (Culvert-Box)
---------------------------------------
Mannings open channel maximum capacity:  778.58 ft³/s
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.007,510.00
0.00(N/A)0.007,510.50
0.00(N/A)0.007,511.00
0.00(N/A)0.007,511.50
0.00(N/A)0.007,512.00
0.00(N/A)0.007,512.50
0.00(N/A)0.007,513.00
0.00(N/A)0.007,513.50
0.00(N/A)0.007,514.00
0.00(N/A)0.007,514.50
0.00(N/A)0.007,515.00
0.00(N/A)0.007,515.50
0.00(N/A)0.007,516.00
0.00(N/A)0.007,516.50
0.00(N/A)0.007,517.00
0.00(N/A)0.007,517.50
0.00(N/A)0.007,518.00
0.00(N/A)0.007,518.50
0.00(N/A)0.007,519.00
0.00(N/A)0.007,519.50
0.00(N/A)0.007,520.00
0.00(N/A)0.007,520.50
0.00(N/A)0.007,521.00
0.00(N/A)0.007,521.50
0.00(N/A)0.007,522.00
0.00(N/A)0.007,522.50
0.00(N/A)0.007,523.00
0.00(N/A)0.007,523.50
0.00(N/A)0.007,524.00
0.00(N/A)0.007,524.50
0.00(N/A)0.007,525.00
0.00(N/A)0.007,525.50
0.00(N/A)0.007,526.00
0.00(N/A)0.007,526.50
0.00(N/A)0.007,526.90
0.00(N/A)0.007,527.00
0.00(N/A)0.007,527.50
0.00(N/A)0.007,528.00
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Bentley PondPack V8i
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Bentley Systems, Inc.  Haestad Methods Solution  
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Twin CBC Spillway  (Culvert-Box)
---------------------------------------
Mannings open channel maximum capacity:  778.58 ft³/s
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.007,528.50
0.00(N/A)0.007,529.00
0.00(N/A)0.007,529.50
0.00(N/A)0.007,530.00
0.00(N/A)0.007,530.50
0.00(N/A)0.007,531.00
0.00(N/A)0.007,531.50
0.00(N/A)0.007,532.00
0.00(N/A)0.007,532.50
0.00(N/A)0.007,533.00
0.00(N/A)17.367,533.50
0.00(N/A)49.057,534.00
0.00(N/A)90.087,534.50
0.00(N/A)138.567,535.00
0.00(N/A)193.637,535.50
0.00(N/A)254.727,536.00

Computation Messages

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Twin CBC Spillway  (Culvert-Box)
---------------------------------------
Mannings open channel maximum capacity:  778.58 ft³/s
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Computation Messages
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
CRIT.DEPTH CONTROL  Vh= .143ft  
Dcr= .286ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .286ft  
Dcr= .572ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .429ft  
Dcr= .858ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .571ft  
Dcr= 1.143ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .714ft  
Dcr= 1.428ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .857ft  
Dcr= 1.715ft   CRIT.DEPTH Hev= .00ft
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.007,510.00
0.00(N/A)0.007,510.50
0.00(N/A)0.007,511.00
0.00(N/A)0.007,511.50
0.00(N/A)0.007,512.00
0.00(N/A)0.007,512.50
0.00(N/A)0.007,513.00
0.00(N/A)0.007,513.50
0.00(N/A)0.007,514.00
0.00(N/A)0.007,514.50
0.00(N/A)0.007,515.00
0.00(N/A)0.007,515.50
0.00(N/A)0.007,516.00
0.00(N/A)0.007,516.50
0.00(N/A)0.007,517.00
0.00(N/A)0.007,517.50
0.00(N/A)0.007,518.00
0.00(N/A)0.007,518.50
0.00(N/A)0.007,519.00
0.00(N/A)0.007,519.50
0.00(N/A)0.007,520.00
0.00(N/A)0.007,520.50
0.00(N/A)0.007,521.00
0.00(N/A)0.007,521.50
0.00(N/A)0.007,522.00
0.00(N/A)0.007,522.50
0.00(N/A)0.007,523.00
0.00(N/A)0.007,523.50
0.00(N/A)0.007,524.00
0.00(N/A)0.007,524.50
0.00(N/A)0.007,525.00
0.00(N/A)0.007,525.50
0.00(N/A)0.007,526.00
0.00(N/A)0.007,526.50
0.00(N/A)0.007,526.90
0.00(N/A)0.007,527.00
0.00(N/A)0.007,527.50
0.00(N/A)0.007,528.00
0.00(N/A)0.007,528.50
0.00(N/A)0.007,529.00
0.00(N/A)0.007,529.50
0.00(N/A)0.007,530.00
0.00(N/A)0.007,530.50
0.00(N/A)0.007,531.00
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)6.947,531.50
0.00(N/A)13.897,532.00
0.00(N/A)20.837,532.50
0.00(N/A)27.777,533.00
0.00(N/A)56.897,533.50
0.00(N/A)100.367,534.00
0.00(N/A)152.077,534.50
0.00(N/A)208.087,535.00
0.00(N/A)265.767,535.50
0.00(N/A)329.337,536.00

Contributing Structures

  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
  (no Q: SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway)
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  FH North Pond 13
Return Event:  100 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Orifice Plate,SWQ Outlet Pipe  
(no Q: SWQ Outlet Box,Twin CBC 
Spillway)
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Orifice 
Plate,SWQ Outlet Pipe,Twin CBC 
Spillway
 SWQ Outlet Box,SWQ Outlet Pipe,Twin 
CBC Spillway  (no Q: SWQ Orifice 
Plate)
 SWQ Outlet Box,SWQ Outlet Pipe,Twin 
CBC Spillway  (no Q: SWQ Orifice 
Plate)
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  JD Reservoir (Pond 13)
Return Event:  100 yearsSubsection:  Elevation-Volume-Flow Table (Pond)

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft7,531.00
Elevation (Water Surface, 
Initial)

ac-ft94.889Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

0.000.000.001.5100.0000.007,510.00
393.130.000.001.7420.8120.007,510.50
844.330.000.001.9901.7440.007,511.00

1,356.720.000.002.2472.8030.007,511.50
1,933.230.000.002.5203.9940.007,512.00
2,562.630.000.002.6825.2950.007,512.50
3,231.950.000.002.8506.6780.007,513.00
3,933.620.000.002.9498.1270.007,513.50
4,659.480.000.003.0509.6270.007,514.00
5,410.140.000.003.15411.1780.007,514.50
6,186.220.000.003.26012.7810.007,515.00
6,988.300.000.003.36914.4390.007,515.50
7,817.010.000.003.48016.1510.007,516.00
8,672.340.000.003.58917.9180.007,516.50
9,554.300.000.003.70019.7400.007,517.00

10,463.470.000.003.81421.6190.007,517.50
11,400.480.000.003.93023.5550.007,518.00
12,365.320.000.004.04425.5480.007,518.50
13,357.990.000.004.16027.5990.007,519.00
14,379.100.000.004.27929.7090.007,519.50
15,429.240.000.004.40031.8790.007,520.00
16,508.430.000.004.51934.1080.007,520.50
17,616.660.000.004.64036.3980.007,521.00
18,753.940.000.004.75938.7480.007,521.50
19,920.260.000.004.88041.1580.007,522.00
21,116.810.000.005.00943.6300.007,522.50
22,344.830.000.005.14046.1670.007,523.00
23,601.920.000.005.24948.7640.007,523.50
24,885.640.000.005.36051.4170.007,524.00
26,196.580.000.005.47454.1250.007,524.50
27,535.350.000.005.59056.8910.007,525.00
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  JD Reservoir (Pond 13)
Return Event:  100 yearsSubsection:  Elevation-Volume-Flow Table (Pond)

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

28,903.140.000.005.71459.7170.007,525.50
30,301.190.000.005.84062.6060.007,526.00
31,728.890.000.005.95965.5560.007,526.50
32,891.950.000.006.05667.9590.007,526.90
33,185.630.000.006.08068.5650.007,527.00
34,672.010.000.006.20471.6360.007,527.50
36,188.650.000.006.33074.7700.007,528.00
37,734.940.000.006.44977.9650.007,528.50
39,310.270.000.006.57081.2200.007,529.00
40,914.640.000.006.68984.5340.007,529.50
42,548.050.000.006.81087.9090.007,530.00
44,216.480.000.006.97991.3560.007,530.50
45,926.040.000.007.15094.8890.007,531.00
47,685.486.940.007.33498.5096.947,531.50
49,489.6913.890.007.520102.22313.897,532.00
51,335.1020.830.007.674106.02120.837,532.50
53,218.0227.770.007.830109.89727.777,533.00
55,174.3156.890.008.098113.87956.897,533.50
57,210.28100.360.008.370117.996100.367,534.00
59,311.55152.070.008.569122.230152.077,534.50
61,465.51208.080.008.770126.565208.087,535.00
63,669.55265.760.008.969131.000265.767,535.50
65,927.87329.330.009.170135.534329.337,536.00
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  JD Reservoir (Pond 13) (OUT)
Return Event:  100 yearsSubsection:  Pond Routed Hydrograph (total out)

ft³/s124.23Peak Discharge

hours12.900Time to Peak

ac-ft47.791Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.007.550
0.020.020.010.010.017.800
0.040.040.030.030.028.050
0.070.070.060.050.058.300
0.110.100.100.090.088.550
0.160.150.140.130.128.800
0.210.200.190.180.179.050
0.260.250.240.230.229.300
0.310.300.290.280.279.550
0.380.360.350.340.339.800
0.450.430.420.400.3910.050
0.530.510.500.480.4610.300
0.660.630.600.580.5510.550
0.860.810.760.720.6910.800
1.211.121.050.980.9211.050
1.801.661.531.411.3011.300
3.212.742.412.161.9711.550

11.618.656.474.943.9111.800
44.0828.8923.8819.5315.3312.050

101.4593.7284.1172.0256.8912.300
122.27120.34117.51113.57108.3112.550
123.44123.99124.23124.09123.4712.800
117.59119.06120.41121.61122.6313.050
109.30111.03112.74114.41116.0313.300
100.43102.22104.00105.77107.5413.550
92.7294.2595.8097.3498.8813.800
85.1786.6588.1589.6691.1914.050
78.1279.4780.8582.2683.7014.300
71.8273.0274.2575.5176.8014.550
66.2567.3168.4069.5170.6514.800
61.3262.2663.2264.2165.2215.050
56.9357.7758.6259.5060.4015.300
54.1154.6655.2255.7856.3515.550
51.4151.9452.4853.0253.5615.800
48.8049.3149.8350.3550.8816.050
46.3446.8247.3047.7948.2916.300
44.0744.5144.9545.4145.8716.550
42.0042.4042.8043.2243.6416.800
40.0940.4640.8441.2241.6017.050
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Storm Event:  Type II 24-Hour (NOAA 14)Label:  JD Reservoir (Pond 13) (OUT)
Return Event:  100 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

38.3438.6839.0339.3839.7317.300
36.7337.0437.3637.6838.0117.550
35.2235.5235.8136.1136.4217.800
33.8234.0934.3734.6534.9418.050
32.5032.7633.0233.2833.5518.300
31.2631.5031.7532.0032.2518.550
30.0730.3130.5430.7831.0218.800
28.9429.1729.3929.6229.8419.050
27.8628.0728.2928.5128.7219.300
27.5227.5827.6327.6827.7419.550
27.2327.2927.3527.4127.4619.800
26.9326.9927.0527.1127.1720.050
26.6126.6826.7426.8026.8720.300
26.3026.3626.4226.4926.5520.550
25.9926.0526.1126.1726.2420.800
25.6825.7425.8025.8625.9221.050
25.3725.4325.5025.5625.6221.300
25.0825.1325.1925.2525.3121.550
24.7824.8424.9024.9625.0221.800
24.4924.5524.6124.6624.7222.050
24.2124.2624.3224.3824.4322.300
23.9323.9824.0424.0924.1522.550
23.6523.7023.7623.8123.8722.800
23.3823.4323.4923.5423.5923.050
23.1123.1623.2223.2723.3223.300
22.8522.9022.9523.0023.0623.550
22.5922.6422.6922.7422.7923.800
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 Sheet 1 of 3

Designer:

Company:

Date:

Project:

Location:

1. Baseflow THE NET INFLUX OF WATER

MUST BE AVAILABLE THROUGH A

A) Is the permanent pool established by groundwater? PERENNIAL BASEFLOW AND MUST

EXCEED THE LOSSES.

2. Surcharge Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 8.3 %

B) Tributary Area's Imperviousness Ratio (i = Ia / 100 ) i = 0.083

C)  Contributing Watershed Area Area = 366.800  ac

D)  For Watersheds Outside of the Denver Region, Depth of Average d6 = 0.42  in
      Runoff Producing Storm

E)  Design Concept
     (Select EURV when also designing for flood control)

F)  Water Quality Capture Volume (WQCV) VWQCV= 1.395  ac-ft
      Based on 12-hour Drain Time

      (VWQCV = (0.8 * (0.91 * i3 - 1.19 * i2 + 0.78 * i) / 12 * Area)

G)  For Watersheds Outside of the Denver Region, VWQCV OTHER= 1.363  ac-ft
      Water Quality Capture Volume (WQCV)
      (VWQCV OTHER = (d6*(VWQCV/0.43))

H)  User Input of Water Quality Capture Volume (WQCV) VWQCV USER=  ac-ft
      (Only if a different WQCV Design Volume is desired)

I)  Predominant Watershed NRCS Soil Group

J)  Excess Urban Runoff Volume (EURV) Design Volume

       For HSG A: EURVA = 1.68 * i1.28 

       For HSG B: EURVB = 1.36 * i1.08

       For HSG C/D: EURVC/D = 1.20 * i1.08 EURV = 2.827  ac-f t

3. Basin Shape L : W = 5.0 : 1
(It is recommended to have a basin length-to-width ratio between 2:1 and 3:1)

4. Permanent Pool
A)  Minimum Permanent Pool Volume VPOOL = 1.363  ac-ft

B)  Depth of the Safety Wetland Bench DLZ = 12  in
      (Depth between 6 to 12 inches recommended)

C)  Depth of the Open Water Zone DOWZ = 21.0  ft D > 12 FEET

      (Maximum depth of 12 feet)

5. Side Slopes 

A)  Maximum Side Slopes Above the Safety Wetland Bench ZPP = 4.00  ft / ft
      (Horiz. dist. per unit vertical, should be no steeper than 4:1)

B)  Maximum Side Slopes Below the Safety Wetland Bench ZOWZ = 4.00  ft / ft
      (Horiz. dist. per unit vertical, should be no steeper than 3:1)

Black Forest, CO  El Paso County

Design Procedure Form:  Retention Pond (RP)

Marc A. Whorton, P.E.

Classic Consulting

August 20, 2018

Flying Horse North - JD Pond

UD-BMP (Version 3.06, November 2016)

Choose One

Excess Urban Runoff Volume (EURV)

Choose One
A

B

C / D

Water Quality Capture Volume (WQCV)

Choose One
YES

NO

UD-BMP_v3.06 JD Pond.xlsm, RP 8/20/2018, 9:14 AM



Design Procedure Form:  Retention Pond (RP)
 Sheet 2 of 3

Designer:

Company:

Date:

Project:

Location:

6. Inlet Rip-Rap

A)  Describe means of providing energy dissipation at concentrated 
      inflow locations:

7. Forebay 

A)  Minimum Forebay Volume VFMIN = 0.041  ac-ft

      (VFMIN = 3% of the WQCV)

B)  Actual Forebay Volume VF = 0.041  ac-ft

8. Outlet 

A)  Outlet Type

C)  Smallest Dimension of Orifice Opening Based on Hydrograph Routing Dorifice = 15.8 inches
(Use UD-Detention)

D)  Total Outlet Area (Aot) Aot = 585.000 square inches

9. Trash Rack

A)  Water Quality Screen Open Area: At = Aot * 38.5*(e-0.095D) At = 5020  square inches

Other (Y/N): N

C) Ratio of Total Open Area to Total Area (only for type 'Other') User Ratio =

D) Total Water Quality Screen Area (based on screen type) Atotal = 6520 square inches

E) Inundated Depth of Water Quality Screen below Permanent Pool Dinundated = 0.7 ft

F) Depth of Design Volume (EURV or WQCV) Based on the Design H= 2.0 ft
Concept Chosen Under 1.E

G) Height of Water Quality Screen (HTR) HTR= 32.04  inches

H) Width of Water Quality Screen Opening (Wopening) Wopening = 203.5  inches
(Minimum of 12 inches is recommended)

August 20, 2018

Aluminum Amico-Klemp SR Series with Cross Rods 4" O.C.B) Type of Screen (If specifying an alternative to the materials 
recommended in the USDCM, indicate "other" and enter the ratio of the 
total open are to the total screen are for the material specified.)

Choose One
Orifice Plate

Other (Describe):

UD-BMP_v3.06 JD Pond.xlsm, RP 8/20/2018, 9:14 AM



 Sheet 3 of 3

Designer:

Company:

Date:

Project:

Location:

10. Overflow Embankment

A)  Describe embankment protection for 100-year and greater overtopping: Twin 4'x10' CBC

B)  Maximum Embankment Side Slopes
      (Horiz. dist. per unit vertical, should be no steeper than 4:1) 4.00

11. Maintenance Considerations

A)  Describe Means of Draining the Pond Pond can be drained by pumping water out via adjacent irrgation pump station

12. Vegetation

13. Access

A)  Describe Sediment Removal Procedures Routine Maintenance

Notes:

Design Procedure Form:  Retention Pond (RP)

August 20, 2018

Choose One
Irrigated

Not Irrigated

UD-BMP_v3.06 JD Pond.xlsm, RP 8/20/2018, 9:14 AM



Project:

Basin ID:

Depth Increment = 0.5 ft

Required Volume Calculation Permanent Pool -- 0.00 -- -- -- 311,545 7.152

Selected BMP Type = RP 7532 -- 1.00 -- -- -- 327,571 7.520 316,283 7.261

Watershed Area = 366.80 acres 7533 -- 2.00 -- -- -- 341,084 7.830 650,475 14.933

Watershed Length = 5,175 ft 7534 -- 3.00 -- -- -- 364,597 8.370 1,006,726 23.111

Watershed Slope = 0.015 ft/ft 7535 -- 4.00 -- -- -- 382,021 8.770 1,380,035 31.681

Watershed Imperviousness = 8.30% percent 7536 -- 5.00 -- -- -- 399,445 9.170 1,770,768 40.651

Percentage Hydrologic Soil Group A = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Group B = 100.0% percent -- -- -- --

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

Desired WQCV Drain Time = 12.0 hours -- -- -- --

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

Water Quality Capture Volume (WQCV) = 1.395 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 2.819 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 1.903 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 3.006 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 7.525 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 21.442 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 30.109 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 41.427 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.39 in.) = 68.375 acre-feet 3.39 inches -- -- -- --

Approximate 2-yr Detention Volume = 1.765 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 2.813 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 6.361 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 9.142 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 9.507 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 12.417 acre-feet -- -- -- --

-- -- -- --

Stage-Storage Calculation -- -- -- --

Zone 1 Volume (WQCV) = 1.395 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 1.424 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 9.598 acre-feet -- -- -- --

Total Detention Basin Volume = 12.417 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = N/A ft^3 -- -- -- --

Initial Surcharge Depth (ISD) = N/A ft -- -- -- --

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

Depth of Trickle Channel (HTC) = N/A ft -- -- -- --

Slope of Trickle Channel (STC) = N/A 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 (W ISV) = 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 -- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

Optional User Override
1-hr Precipitation

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)

Flying Horse North

Golf Course Irrigation Reservoir (Pond - 13)

UD-Detention, Version 3.07 (February 2017)

Example Zone Configuration (Retention Pond)

UD-Detention_v3.07 JD POND rev.xlsm, Basin 8/20/2018, 9:00 AM



1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA

0 Calc_S_TC

H_FLOOR

738.9395 L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

0.20 Zone 1 (WQCV) 0.20 Zone 1 (WQCV)

0.40 Zone 2 (EURV) 0.40 Zone 2 (EURV)

1.67 Zone 3 (100-year) 1.67 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

0.000
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  Project:

  Basin ID:

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

Zone 1 (WQCV) 0.20 1.395 Orifice Plate

Zone 2 (EURV) 0.40 1.424 Orifice Plate

Zone 3 (100-year) 1.67 9.598 Weir&Pipe (Restrict)

12.417 Total

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 ft2

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 = 1.354E+00 ft2

Depth at top of Zone using Orifice Plate = 2.00 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 8.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 195.00 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft2

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 0.70 1.40

Orifice Area (sq. inches) 195.00 195.00 195.00

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 ft2

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) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 2.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.00 N/A feet
Overflow Weir Front Edge Length = 8.00 N/A feet Over Flow Weir Slope Length = 4.12 N/A feet

Overflow Weir Slope = 4.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 5.04 N/A should be > 4
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 24.74 N/A ft2

Overflow Grate Open Area % = 75% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 12.37 N/A ft2

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 = 4.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 4.91 N/A ft2

Outlet Pipe Diameter = 30.00 N/A inches Outlet Orifice Centroid = 1.25 N/A feet
Restrictor Plate Height Above Pipe Invert = 30.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 2.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 4.13 feet

Spillway Crest Length = 20.00 feet Stage at Top of Freeboard = 7.13 feet
Spillway End Slopes = 0.00 H:V Basin Area at Top of Freeboard = 9.17 acres

Freeboard above Max Water Surface = 1.00 feet

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) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.39

Calculated Runoff Volume (acre-ft) = 1.395 2.819 1.903 3.006 7.525 21.442 30.109 41.427 68.375
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 1.395 2.819 1.902 3.006 7.522 21.445 30.113 41.428 68.385
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.02 0.20 0.67 0.93 1.25 2.00

Predevelopment Peak Q (cfs) = 0.0 0.0 4.5 7.8 75.1 247.4 342.3 460.1 734.0
Peak Inflow Q (cfs) = 23.2 46.4 31.5 49.5 121.4 333.1 458.5 608.8 941.9

Peak Outflow Q (cfs) = 2.6 3.7 3.0 3.9 9.0 41.5 103.9 182.0 373.2
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.5 0.1 0.2 0.3 0.4 0.5

Structure Controlling Flow = Plate Plate Plate Plate Plate Spillway Spillway Spillway Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A 0.1 0.7 1.1 1.0
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) = 11 15 12 15 22 27 27 25 23
Time to Drain 99% of Inflow Volume (hours) = 12 16 14 16 24 31 31 30 29

Maximum Ponding Depth (ft) = 0.15 0.33 0.22 0.35 0.89 2.36 2.96 3.61 4.97
Area at Maximum Ponding Depth (acres) = 7.21 7.27 7.23 7.28 7.48 8.02 8.34 8.61 9.16

Maximum Volume Stored (acre-ft) = 1.077 2.308 1.510 2.453 6.436 17.865 22.693 28.205 40.376

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
Flying Horse North

Golf Course Irrigation Reservoir (Pond - 13)

Example Zone Configuration (Retention Pond)



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert 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 16 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 22 Slope 0.015

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 33 Shape 1.68

MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 35

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 89 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 237 4.13

WQ Plate Flow at 100yr depth = 33.15 0.97(diameter = 1-1/8 inches) 50 Year 297

CLOG #1= 38% 1.08(diameter = 1-3/16 inches) 100 Year 362 1 Z1_Boolean

Cdw #1 = 0.89 1.20(diameter = 1-1/4 inches) 500 Year 498 1 Z2_Boolean

Cdo #1 = 0.69 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= #VALUE! 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 1 500yr Depth

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

EURV_draintime_user = 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) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) 1 Button_Trigger

0 Underdrain

1 WQCV Plate

0 EURV-WQCV Plate

0 EURV-WQCV VertOrifice

1 Outlet 90% Qpeak
0 Outlet Undetained

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

minimum bound

maximum bound

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs

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

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

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]

4.95  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:04:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:09:54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:14:51 1.01 1.97 1.36 2.10 4.69 9.77 11.39 12.89 15.10

1.010 0:19:48 2.74 5.42 3.70 5.77 13.49 31.71 39.07 46.76 59.45
0:24:45 7.04 13.91 9.51 14.80 34.64 82.12 102.73 124.75 164.90
0:29:42 19.32 38.17 26.10 40.61 94.81 223.20 277.98 336.63 444.01

0:34:39 23.19 46.42 31.50 49.46 121.39 323.47 425.12 541.27 768.07
0:39:36 22.19 44.52 30.16 47.44 118.28 333.14 458.54 608.77 941.94

0:44:33 20.20 40.51 27.45 43.17 108.29 310.79 431.04 582.87 939.56
0:49:30 18.10 36.44 24.64 38.84 97.66 281.42 390.98 535.69 878.35
0:54:27 15.70 31.77 21.42 33.89 85.81 250.82 352.31 485.61 800.60
0:59:24 13.65 27.68 18.60 29.53 75.09 221.36 315.01 438.24 731.15
1:04:21 12.38 25.04 16.87 26.71 67.46 196.13 281.72 395.12 668.65
1:09:18 10.29 20.92 14.06 22.33 56.98 169.57 244.05 343.20 594.66
1:14:15 8.46 17.30 11.59 18.47 47.35 142.96 207.70 294.13 509.61
1:19:12 6.60 13.63 9.08 14.56 37.87 117.65 173.58 249.28 435.39
1:24:09 4.99 10.46 6.92 11.19 29.48 94.26 142.59 208.99 372.25
1:29:06 3.64 7.75 5.08 8.30 22.24 74.08 115.60 173.54 316.50
1:34:03 2.78 5.85 3.86 6.26 16.51 56.37 91.58 142.20 268.83
1:39:00 2.28 4.73 3.14 5.06 13.16 42.77 70.68 113.81 225.24
1:43:57 1.92 3.99 2.65 4.26 11.04 34.92 55.08 89.03 185.28
1:48:54 1.68 3.48 2.32 3.72 9.57 29.75 45.79 70.94 149.07

1:53:51 1.51 3.12 2.08 3.33 8.53 26.20 39.69 59.85 118.87
1:58:48 1.39 2.86 1.91 3.05 7.79 23.63 35.39 52.61 99.74
2:03:45 1.02 2.12 1.41 2.26 5.92 18.97 28.99 43.64 83.33
2:08:42 0.75 1.54 1.03 1.64 4.27 13.83 21.64 33.32 65.70
2:13:39 0.55 1.13 0.76 1.21 3.17 10.12 15.73 24.54 49.44
2:18:36 0.41 0.84 0.56 0.90 2.35 7.55 11.63 18.13 37.08
2:23:33 0.29 0.61 0.41 0.66 1.73 5.63 8.83 13.58 27.60

2:28:30 0.21 0.44 0.29 0.47 1.25 4.16 6.61 10.30 20.70
2:33:27 0.15 0.32 0.21 0.34 0.91 3.03 4.92 7.75 15.78
2:38:24 0.10 0.22 0.14 0.24 0.64 2.25 3.67 5.84 11.98
2:43:21 0.06 0.14 0.09 0.15 0.42 1.58 2.71 4.47 9.20
2:48:18 0.03 0.08 0.05 0.08 0.25 1.03 1.90 3.30 7.18
2:53:15 0.01 0.03 0.02 0.04 0.12 0.60 1.23 2.30 5.41
2:58:12 0.00 0.01 0.00 0.01 0.04 0.28 0.71 1.49 3.89
3:03:09 0.00 0.00 0.00 0.00 0.00 0.08 0.33 0.85 2.62
3:08:06 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.39 1.60
3:13:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.83
3:18:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30
3:22:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
3:27:54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:32:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:37:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:42:45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:47:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:52:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:57:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:02:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:07:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:12:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:17:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:22:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:27:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:32:15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:37:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:42:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:47:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:52:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:57:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:01:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:06:54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:11:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:16:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:21:45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:26:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:31:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:36:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:41:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:46:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:51:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:56:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Detention Basin Outlet Structure Design
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Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft^2] [acres] [ft^3] [ac-ft] [cfs]

0.00 311,545 7.152 0 0.000 0.00

0.15 313,949 7.207 46,912 1.077 2.53

0.22 314,910 7.229 65,778 1.510 2.99

0.33 316,673 7.270 100,515 2.308 3.69

0.35 316,994 7.277 106,852 2.453 3.80

2.96 363,656 8.348 992,161 22.777 104.11

3.61 375,226 8.614 1,232,372 28.291 182.18

For best results, include the 
stages of all grade slope 
changes (e.g. ISV and Floor) 
from the S-A-V table on 
Sheet 'Basin'. 

Also include the inverts of all 
outlets (e.g. vertical orifice, 
overflow grate, and spillway, 
where applicable).

Detention Basin Outlet Structure Design

Stage - Storage
Description

PERMANENT WSE

WQCV

2 YR. WSE

EURV

5 YR. WSE

50 YR. WSE

UD-Detention, Version 3.07 (February 2017)

100 YR. WSE



Rock_Chute.xls Page 1 of 3

Project: County:
Designer: Checked by:

Date: 8/20/2018 Date:

Bw = 20.8 Bw = 20.0 Bw = 20.0
Side slopes = 0.0 Factor of safety = 1.20 Side slopes = 4.0

n-value = 0.013 Side slopes = 3.0 2.0:1 max. n-value = 0.035
Bed slope = 0.0100 Bed slope (4:1) = 0.250 2.5:1 max.  Bed slope = 0.0100
Freeboard = 1.0 Outlet apron depth, d = 2.0 Base flow = 40.0

Drainage area = Rainfall =        Note :  The total required capacity is routed
7531.2 7511.2 18 ft.)         through the chute (principal spillway) or 

Chute capacity = Q25-year  Minimum capacity (based on a 5-year,         in combination with an auxiliary spillway.
Total capacity = Q100-year  24-hour storm with a 3 - 5 inch rainfall)        Input tailwater (Tw) :

Qhigh= 609.0 High flow storm through chute Tw (ft.) = Program 0.25

Qlow = 182.0 Low flow storm through chute Tw (ft.) = Program

Notes:
hpv = 1.33 ft. (0.48 ft.) 1) Output given as High Flow (Low Flow)  values.

Hpe = 4.49 ft. 1.04 ft. (0.55 ft.) 2) Tailwater depth plus d must be at or above the 

Energy Grade Line        Hce = 3.7 ft.      hydraulic jump height for the chute to function.

3) Critical depth occurs 2yc - 4yc upstream of crest.

0.715yc = 1.9 ft. 4) Use min. 8 oz. non-woven geotextile under rock.

Hp = 3.16 ft. (0.92 ft.)

(1.57 ft.) 2.66 ft. z1 = 1.5 ft.

Design Storm Data (Table 2, NHCP, NRCS Grade Stabilization Structure No. 410)

Profile and Cross Section (Output)

EL Paso

Rock Chute Design Data

          Inlet Channel         Chute          Outlet Channel

(Version 4.01 - 04/23/03, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)

Flying Horse North - JD Pond Outlet
Marc Whorton

Input Channel Geometry

 (1.28 ft.) (0.74 ft.)    Height, z2 =  4.24 ft. (2.02 ft.)
Inlet Apron 

yn = 1.87 ft.      27 ft. Tw+d = 4.93 ft. - Tw o.k.

   Slope = 0.01 ft./ft.

(0.88 ft.)  18 ft. (3.64 ft.) - Tw o.k.
      66 ft.

15.6 fps radius     2.93 ft. (1.64 ft.)
at normal depth

n = 0.059 (0.055) 
Slope = 0.01 ft./ft.

n = 0.059 (0.055) 

    Note: When the normal depth (yn) in the inlet       4 Outlet Apron
    channel is less than the weir head (Hp), ie., the weir capacity is less   30 ft. d = 2 ft. {1 ft. minimum

    than the channel capacity, restricted flow or ponding will occur.  This  15(D50)(Fs)

    reduces velocity and prevents erosion upstream of the inlet apron. 6.99 fps
at normal depth

Auxiliary Spillway qt = 24.67 cfs/ft. Equivalent unit discharge

Freeboard = 1 ft. FS = 1.20 Factor of safety (multiplier)

z1 = 1.5 ft. Normal depth in chute

n-value = 0.059 Manning's roughness coefficient
D50(Fs) =

1 2(D50)(Fs) = 47.4 in. Rock chute thickness
m = 3    Tw + d = 4.93 ft. Tailwater above outlet apron

20 ft. 47.4 in. z2 = 4.24 ft. Hydraulic jump height
(Bw) *** The outlet will function adequately

   Hp

Slope = 0.01 ft./ft.

Profile Along Centerline of Chute

23.7 in. (971 lbs. - 50% round / 50% angular)

High Flow Storm InformationTypical Cross Section

Berm

Inlet

Outlet

Channel

Channel

Hdrop =

1

40(D50) =

8 oz. Min.
Geotextile

yc =

hcv =

1

1

Velocityinlet  =

Velocityoutlet  =

10yc =

Use Hp along chute 
but not less than z2.

*

*

8 oz. Min.
Geotextile

suggested}

ft.

cfs
ft./ft.

(m:1)
ft.

ft.
ft./ft. 

(m:1) 

ft.

ft.
ft./ft.

(m:1)

acres

(Fs)

cfs

cfs

Rock thickness =

2.5
1

Apron elev. --- Inlet =

Hydraulic Jump

ft. --- Outlet = ft. --- (Hdrop =

Rock Chute
Bedding

Rock 
Chute Bedding

0 - 3 in. 3 - 5 in. 5+ in.



Rock_Chute.xls Page 1 of 1

Project: County:
Designer: Checked by:

Date: 8/20/2018 Date:

 Angular  D50 dia. = 23.7 % Passing Angular  Rock = 1271

Rockchute thickness = 47.4 D100 Geotextile (8 oz.)b  = 1176

Inlet apron length = 27 D85 Bedding (6 in.) = 201

Outlet apron length = 30 D50 Excavation = 700

Radius = 66 D10 Earthfill = 500

Will bedding be used? Yes   ---------- Depth (in.) = 6.0 Seeding = 1.0

Unit Unit Cost Cost
Rock $36.00 $45,756.00

Geotextile $2.00 $2,352.00
Inlet apron elev. =  7531.23 ft. Bedding $8.00 $1,608.00

36 - 47 (3274 - 7761)

Design Values Rock Gradation Envelope Quantities a

Marc Whorton

Diameter, in. (weight, lbs.)

EL Paso

24 - 36 (970 - 3274)

Rock Chute Cost Estimate

Rock Chute Design - Plan Sheet
(Version 4.0 - 07/10/00, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)

Flying Horse North - JD Pond Outlet

19 - 31 (497 - 2131)

31 - 43 (2131 - 5658)

Excavation $3.00 $2,100.00
Inlet apron 47.4 in. Earthfill $1.00 $500.00

27 ft. Seeding $500.00 $500.00
Total $52,816.00

Radius = 66 ft.             Outlet apron
elev. = 7511.23 ft.

Sta. Elev. (Pnt)
Stakeout Notes

   Slope = 0.01 ft./ft.

0+00  7531.23 ft. (1)
0+18.9  7531.23 ft. (2) 4        Outlet apron
0+27 7530.7 ft. (3) 80 ft. 30 ft. d = 2 ft.

0+34.9 7529.3 ft. (4)
1+7 7511.23 ft. (5) Profile Along Centerline of Rock Chute ** Note :  The outlet will
1+37 7511.23 ft. (6)     function adequately
1+42 7513.23 ft. (7) Auxiliary Spillway

21 ft.  45 ft.

1 ft.
    1.87 ft.            4.24 ft. Rock Chute

0  3 Bedding
  20.83 ft.

20 ft. 47.4 in.

Rock Chute Cross Section

Project: 
43 ft.  Location: EL Paso County

4 2.93 ft. 
Approved by:

  20 ft.  
Drawn: NRCS Standard Dwg.

Title:
Outlet Channel Cross Section Traced: Sheet Drawing No.

No.
Checked: of

Profile, Cross Sections, and Quantities

Inlet Channel Cross Section

Flying Horse North - JD Pond Outlet

U.S. Department of Agriculture                             
Natural Resources Conservation Service

                   Marc Whorton

Title:

Slope = 0.01 ft./ft.

Inlet

Outlet

Channel

Channel
1

8 oz. Min.
Geotextile
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*

8 oz. Min.
Geotextile

Use Hp throughout chute 
but not less than z2.

*
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Notes:  a Rock, bedding, and geotextile quantities are determined 
from the x-section below (neglect radius).

b Geotextile shall be overlapped (18-in. min.) and anchored
(18-in. min. along sides and 24-in. min. on the ends).
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Culvert Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Aug 20 2018

JD POND 13 BOX CULVERT OUTLET (100 Yr. Release)

Invert Elev Dn (ft) =  7531.50
Pipe Length (ft) =  65.00
Slope (%) =  1.00
Invert Elev Up (ft) =  7532.15
Rise (in) =  48.0
Shape =  Box
Span (in) =  120.0
No. Barrels =  2
n-Value =  0.013
Culvert Type =  Flared Wingwalls
Culvert Entrance =  30D to 75D wingwall flares
Coeff. K,M,c,Y,k =  0.026, 1, 0.0347, 0.81, 0.4

Embankment
Top Elevation (ft) =  7539.00
Top Width (ft) =  36.00
Crest Width (ft) =  230.00

Calculations
Qmin (cfs) =  0.00
Qmax (cfs) =  182.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  182.00
Qpipe (cfs) =  182.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  3.39
Veloc Up (ft/s) =  6.64
HGL Dn (ft) =  7534.19
HGL Up (ft) =  7533.52
Hw Elev (ft) =  7534.30
Hw/D (ft) =  0.54
Flow Regime =  Inlet Control



Culvert Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Aug 20 2018

JD POND 13 BOX CULVERT OUTLET (Emergency - Full developed Basin Release)

Invert Elev Dn (ft) =  7531.50
Pipe Length (ft) =  65.00
Slope (%) =  1.00
Invert Elev Up (ft) =  7532.15
Rise (in) =  48.0
Shape =  Box
Span (in) =  120.0
No. Barrels =  2
n-Value =  0.013
Culvert Type =  Flared Wingwalls
Culvert Entrance =  30D to 75D wingwall flares
Coeff. K,M,c,Y,k =  0.026, 1, 0.0347, 0.81, 0.4

Embankment
Top Elevation (ft) =  7539.00
Top Width (ft) =  36.00
Crest Width (ft) =  230.00

Calculations
Qmin (cfs) =  0.00
Qmax (cfs) =  609.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  609.00
Qpipe (cfs) =  609.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  8.62
Veloc Up (ft/s) =  9.94
HGL Dn (ft) =  7535.03
HGL Up (ft) =  7535.21
Hw Elev (ft) =  7537.38
Hw/D (ft) =  1.31
Flow Regime =  Inlet Control



Culvert Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Aug 20 2018

JD POND 13 BOX CULVERT OUTLET (Max. Capacity with 1.0' Freeboard)

Invert Elev Dn (ft) =  7531.50
Pipe Length (ft) =  65.00
Slope (%) =  1.00
Invert Elev Up (ft) =  7532.15
Rise (in) =  48.0
Shape =  Box
Span (in) =  120.0
No. Barrels =  2
n-Value =  0.013
Culvert Type =  Flared Wingwalls
Culvert Entrance =  30D to 75D wingwall flares
Coeff. K,M,c,Y,k =  0.026, 1, 0.0347, 0.81, 0.4

Embankment
Top Elevation (ft) =  7539.00
Top Width (ft) =  36.00
Crest Width (ft) =  230.00

Calculations
Qmin (cfs) =  0.00
Qmax (cfs) =  700.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  700.00
Qpipe (cfs) =  700.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  9.51
Veloc Up (ft/s) =  10.42
HGL Dn (ft) =  7535.18
HGL Up (ft) =  7535.51
Hw Elev (ft) =  7538.03
Hw/D (ft) =  1.47
Flow Regime =  Inlet Control



5 6

78

9

10

11

12

1

2

3

4

19

Practice

N
:\
10
9
6
11
\
R
E
P
O
R
T
S
\
JD
 
P
O
N
D
\
JD
 
P
o
n
d
 
M
a
p
.d
w
g
, 
8
/
2
1/
2
0
18
 
3
:3
9
:2
6
 
P
M
, 
1:
1

AutoCAD SHX Text
SCATTERED TREES

AutoCAD SHX Text
SCATTERED TREES

AutoCAD SHX Text
SCATTERED TREES

AutoCAD SHX Text
CC-2

AutoCAD SHX Text
36.4

AutoCAD SHX Text
CC-3

AutoCAD SHX Text
51.9

AutoCAD SHX Text
OS-12

AutoCAD SHX Text
67.7

AutoCAD SHX Text
OS-14

AutoCAD SHX Text
26.4

AutoCAD SHX Text
OS-13

AutoCAD SHX Text
36.9

AutoCAD SHX Text
CC-1

AutoCAD SHX Text
22.3

AutoCAD SHX Text
CC-4B

AutoCAD SHX Text
17.0

AutoCAD SHX Text
7590

AutoCAD SHX Text
7570

AutoCAD SHX Text
7540

AutoCAD SHX Text
7539

AutoCAD SHX Text
7540

AutoCAD SHX Text
7556

AutoCAD SHX Text
7600

AutoCAD SHX Text
7610

AutoCAD SHX Text
7620

AutoCAD SHX Text
7606

AutoCAD SHX Text
7580

AutoCAD SHX Text
7566

AutoCAD SHX Text
7560

AutoCAD SHX Text
7544

AutoCAD SHX Text
7560

AutoCAD SHX Text
CC-4A

AutoCAD SHX Text
108.2

AutoCAD SHX Text
FUTURE PARK AREA

AutoCAD SHX Text
FUTURE PARK AREA

AutoCAD SHX Text
LIMITS OF GOLF COURSE

AutoCAD SHX Text
LIMITS OF GOLF COURSE

AutoCAD SHX Text
LIMITS OF GOLF COURSE

AutoCAD SHX Text
LIMITS OF GOLF COURSE

AutoCAD SHX Text
LIMITS OF GOLF COURSE

AutoCAD SHX Text
LIMITS OF GOLF COURSE

AutoCAD SHX Text
LIMITS OF GOLF COURSE

AutoCAD SHX Text
CHERRY CREEK BASIN

AutoCAD SHX Text
BLACK SQUIRREL CREEK BASIN

AutoCAD SHX Text
EDMONDS SUBDIVISION

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
FUTURE PHASE -  NOT PROPOSED FOR GRADING AT THIS TIME

AutoCAD SHX Text
FUTURE PHASE -  NOT PROPOSED FOR GRADING AT THIS TIME

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
FLYING HORSE NORTH IRRIGATION RESERVOIR (POND 13) PERMANENT WSE=7531 Q2(IN) = 48 CFS Q2(OUT) = 6 CFS Q5(IN) = 119 CFS Q5(OUT)= 12 CFS Q50(IN) = 431 CFS Q50(OUT) = 64 CFS Q100(IN) = 609 CFS Q100(OUT) = 124 CFS

AutoCAD SHX Text
PALMER DIVIDE SUBD.

AutoCAD SHX Text
GOLF COURSE CLUBHOUSE SITE TO PROVIDE ON-SITE DETENTION/SWQ POND

AutoCAD SHX Text
GOLF COURSE MAINTENANCE SITE TO BE PIPED TO IRRIGATION RESERVOIR

AutoCAD SHX Text
FUTURE PHASE -  NOT PROPOSED FOR GRADING AT THIS TIME

AutoCAD SHX Text
STAGECOACH ROAD

AutoCAD SHX Text
PUMP STATION

AutoCAD SHX Text
SWQ OUTLET

AutoCAD SHX Text
SPILLWAY OUTLET

AutoCAD SHX Text
ROCK CHUTE

AutoCAD SHX Text
GOLF COURSE PRACTICE AREA

AutoCAD SHX Text
GOLF COURSE PRACTICE AREA

AutoCAD SHX Text
GOLF COURSE AREA

AutoCAD SHX Text
GOLF COURSE AREA

AutoCAD SHX Text
GOLF COURSE AREA

AutoCAD SHX Text
GOLF COURSE AREA

AutoCAD SHX Text
FLYING HORSE NORTH FILING NO. 1 LOTS

AutoCAD SHX Text
FLYING HORSE NORTH FILING NO. 1 LOTS

AutoCAD SHX Text
FLYING HORSE NORTH FILING NO. 1 LOTS

AutoCAD SHX Text
JOB NO.

AutoCAD SHX Text
SHEET       OF

AutoCAD SHX Text
DESIGNED BY

AutoCAD SHX Text
DRAWN BY

AutoCAD SHX Text
CHECKED BY

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
(H) 1"=

AutoCAD SHX Text
(V) 1"=

AutoCAD SHX Text
(719)785-0799 (Fax)

AutoCAD SHX Text
Colorado Springs, Colorado  80903

AutoCAD SHX Text
619 N. Cascade Avenue, Suite 200

AutoCAD SHX Text
(719)785-0790

AutoCAD SHX Text
DATE

AutoCAD SHX Text
1096.11

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
FLYING HORSE NORTH

AutoCAD SHX Text
IRRIGATION RESERVOIR

AutoCAD SHX Text
DEVELOPED DRAINAGE MAP

AutoCAD SHX Text
MAW

AutoCAD SHX Text
MAW

AutoCAD SHX Text
200'

AutoCAD SHX Text
N/A

AutoCAD SHX Text
9-20-17

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE: 1" =

AutoCAD SHX Text
200'

AutoCAD SHX Text
200

AutoCAD SHX Text
200

AutoCAD SHX Text
100

AutoCAD SHX Text
400

AutoCAD SHX Text
N

AutoCAD SHX Text
EXISTING DIRECTION OF FLOW

AutoCAD SHX Text
PROPOSED DIRECTION OF FLOW

AutoCAD SHX Text
STORM SEWER

AutoCAD SHX Text
BASIN IDENTIFIER

AutoCAD SHX Text
AREA IN ACRES

AutoCAD SHX Text
BB 10.0

AutoCAD SHX Text
PROPOSED FINISHED CONTOUR

AutoCAD SHX Text
EXISTING GROUND CONTOUR

AutoCAD SHX Text
BASIN BOUNDARY EAST CHERRY CREEK

AutoCAD SHX Text
6910

AutoCAD SHX Text
6910

AutoCAD SHX Text
%%uDESCRIPTION

AutoCAD SHX Text
%%ULEGEND

AutoCAD SHX Text
%%uSYMBOL

AutoCAD SHX Text
MAJOR BASIN BOUNDARY



  
   

  

APPENDIX C 

GEOTECHNICAL REPORT 















































































































































































  
   

  

 

 

 

 

 

 

APPENDIX D 

LAKE DRAWDOWN PROCEDURE 

 

 

 

 

 

 



Standard Operating Procedure: 

Flying Horse North Dam Lake Drawdown 

August 2018 

 

Purpose 

The Flying Horse North Dam impounds water held for irrigation use for the Flying Horse North 
private golf course.  This facility is not equipped with a low level outlet for emergency 
drawdown of the lake as the adjacent irrigation pump station serves as both irrigation pump 
and lake drawdown pump.  The purpose of this procedure is to briefly describe the process for 
the lake drawdown, if the need arises. 

 

Scope   

The Flying Horse North irrigation pump station has its own Standard Operating Procedures 
(SOPs) for the irrigation of the golf course.  Please reference those for further information of 
the standard operations of the pump station.  This specific SOP is for the lake drawdown only.  
This procedure may be used in an emergency situation if there is a concern with the 
embankment or outlet structure, or if there is a need to release water downstream. 

 

Prerequisites 

The following are requirements prior to utilizing this SOP: 

 3-Phase underground power provided  

Emergency situation is imminent that may cause damage to the embankment 

 State Engineer’s Office calls for release of water from this facility 

 

Responsibilities 

The Flying Horse North Golf Course maintenance supervisor/staff are the primary personnel 
that will use this SOP.  The following is the contact information: 

 Dan Hawkins, Director of Agronomy & Facility Operations 
 The Club at Flying Horse & Flying Horse North Golf Club 
 1880 Weiskopf Point, Colorado Springs, CO  80132 
 719-487-2631 (Office) 
 719-492-0648 (Cell) 



  
Standard Procedure 

This plan is to use the irrigation system pumping equipment to remove water from the lake to a 
specified level.  The water is then released through the 30” RCP gravity piping system 
constructed as a part of the stormwater quality design component.  This system drains directly 
to the base of the rock chute below the embankment spillway.  The following are the steps 
required to perform this SOP: 

Ensure pump station in powered up and in automatic mode 

Close mainline isolation valve located outside of pump station just north of #6 tee 

Close mainline isolation valve located outside of pump station just NE of #5 green 

Open lake drain isolation valve located outside of pump station just NE of #5 green 

Start-up Irrigation pumps in normal mode 

Visually confirm the release of water through the 30” RCP 

Monitor water release until desired lake elevation is reached 

 

Alternate Procedure 

This procedure should be used if there is a total loss of power at pump station or pump failure.  
However, the pump station is served by Mountain View Electric via multiple buried 3-phase 
conduits serving this facility from two directions.  So the likelihood of a complete power failure 
to this facility is extremely unlikely.  Also, the pump station is equipped with 3 – 75 hp. Pumps 
with a total performance of 2250 GPM.  Thus, even if one of the pumps were to fail, the other 
two could still provide pumping ability if needed.  The following steps are required to perform 
this alternate SOP: 

 If total power loss, a generator must be rented and delivered to the site immediately 

 The generator is hooked up to provide power to pump station 

 Proceed to Standard Procedure 

 

If pump failure, disconnect failed pump and proceed to Standard Procedure with 
remaining two pumps 
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