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I. PROJECT BACKGROUND

This report is provided as an amendment to the Wolf Ranch Master Development Drainage Plan

(MDDP) and Wolf Ranch Detention Basin F18/F19 Design Report.  The MDDP amendment is due to

modifications to the areas tributary to Detention F18/F19. The F18/F19 design report amendment

is due to the proposed addition of three forebays to detention F18/F19 and modifications to the

outlet structure and internal embankment to address the tributary area modifications and re-routing

of runoff/flows to different locations within the overall facility than originally assumed.

The MDDP for Wolf Ranch was last updated and approved by the City in December 2020 in the report

titled Master	 Development  	 Drainage	 Plan	 Amendment,	 Wolf 	 Ranch	 Development  	 (Detention	 F14,	 F28,

G),	Addendum	 to	Wolf 	Ranch	Master	Development  	Plan	Update.

The proposed master plan amendment includes changes to Sub-basins F8-F12, F16-F19 in portions

of Wolf Ranch that remain to be developed. The proposed changes include modifications to sub-

basins, removal of drainage channels and installation of storm sewers. Small tributary areas have

been moved from F18 and routed to F19.  Modifications to existing Detention F18/F19 are necessary

to compensate for these flow changes. The proposed detention basin modifications will slightly

change flow rates but will not affect the sizing of the major drainageway, storm sewer within sub-

basin F of Wolf Ranch. Final detailed design of Detention Basin F18/F19 is provided.

II. GENERAL LOCATION AND DESCRIPTION

The Detention Basin F18/F19 site is located within the Wolf Ranch development, to the north of

Briargate Parkway, roughly 2000 feet east of Wolf Lake Drive in Colorado Springs.  Detention Basin

F18/F19 is a Full Spectrum Detention basin providing storm water quality enhancement, release

rates approximating undeveloped conditions and the developed 100-year runoff at a rate below the

historic rate.  Detention Basin F18/F19 discharges to a storm sewer crossing under Briargate

Parkway which discharges into Tributary Four. The majority of improvements for the detention

basin were constructed in 2019 with the exception of the permanent forebays for the storm sewer

outfalls into the basin. 

For the WQCV and EURV, the detention basin is separated into two basins by an embankment to keep

the tributary area below 1 square mile as required by the City for WQCV treatment.  The tributary

area to DP F18 is 0.74+/- square miles and the tributary area to DP F19 is 0.46+/- square miles.  For

flows greater than the EURV, the two basins (F18 and F19) will be combined to provide regional

detention.  Developed flows will enter the detention basin via storm sewer.  The detention basin is

referred to as Detention F18/F19 and is one of a series of regional detention basins within the overall

development.  Detention F18/F19 serves basins F1-F6, F8-F12 and F16-F19, as shown in the MDDP. 

The MDDP forms the basis for the hydrologic and hydraulic design shown on the final design plans. 

Detention Basin F18/F19 is currently located within un-platted land belonging to the developers of

Wolf Ranch. The land will be platted in the future. Once the detention facility is completed and

accepted by the City of Colorado Springs, easements and or tracts will be dedicated to the City for the

purposes of maintenance access by the City.  The detention facility itself will ultimately be operated

and maintained by the City of Colorado Springs.  To this point, the facility functions as a temporary

sediment/detention basin maintained by the property owner until the upstream development occurs

and the facility is turned over to the City.  A vicinity map is provided in the Appendix showing the site

location.

The modifications to the F sub-basins will include routing sub-basins F-6 into F18/F19, previously

routed to Detention F14. Basins F8-F12, F16-F19 have been re-configured to match the updated

development plan. Small portions of area tributary to Detention F18 have been routed to F19.
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Additional tributary areas to F19 increase the EURV volume, this requires the embankment

separating F18/F19 to be raised. The F19 outlet structure will also be raised to match the

embankment spillway. Orifice plate modifications to outlet structure F19 are required to match

historic flows.

III. FLOODPLAIN AND ENVIRONMENTAL

Detention Basin F18/F19 does not lie within a regulatory floodplain and as such there will not be a

requirement to obtain a floodplain development permit for the construction of the improvements.

Flood Insurance Rate Map 08041C0529 G (effective date of December 7, 2018).  The portion of the

FIRM panel showing the project location is presented in the Appendix.

The proposed limits of construction for the Detention Basin F18/F19 improvements are not within a

jurisdictional wetland.

Based upon reports and acknowledgements from the United States Fish and Wildlife Service

(USFWS), Wolf Ranch in general has been shown to not exhibit the existence of Preble’s Meadows

Jumping Mouse (PMJM) habitat. There are no other known environmental issues in regard to

endangered species that would affect the construction of the drainage structures shown on the design

plans.  The site disqualification report related to PMJM habitat is provided in the original F18/F19

Design Report.

Design criteria used to develop the design and forebay design followed the City of Colorado Springs

Drainage Criteria Manual (DCM) Volume 1 along with Mile High Flood District (MHFD) Urban Storm

Drainage Criteria Manual (USDCM) Volumes 2 and 3.

IV. HYDROLOGY

The hydrology used to determine the required detention storage volume and release rates is based

on the most current version of the City of Colorado Springs Drainage Criteria Manual adopted in

2014. The MDDP for Wolf Ranch was last updated and approved by the City in December 2020 in the

report titled Master	Development  	Drainage	Plan	Amendment,	Wolf 	Ranch	Development  	(Detention	F14,

F28,	G),	 Addendum	 to	Wolf 	Ranch	Master	Development  	Plan	Update.	 The HEC-1 hydrology inputs and

outputs included within this amendment summarize the revised existing and proposed 5-year and

100-year discharges for the major sub-watersheds within the Wolf Ranch development. The

hydrology presented in the MDDP is based upon the criteria described in the 1987 City of Colorado

Springs and El Paso County Drainage Criteria Manual. The 1987 DCM required that a 24-hour Type

IIA storm be applied when estimating peak discharges for the purposes of designing major

drainageway and regional detention facilities. The 1987 DCM also required that rainfall depths be

determined using NOAA Atlas 2, Volume III, Colorado. 

To summarize, the hydrology model used to determine the inflow and outflow peak discharges and

the required 100-year storage volume for Detention Basin F18/19 assumed a 24-hour duration

storm with a total rainfall depth as obtained from NOAA Atlas 14.  The depth duration curve

presented in Table 3 of Reference 5 were used in the compilation of the USACOE HEC-1 Hydrograph

model.  Rainfall depths for the 100-year 24-hour storm were obtained from Table 2 of Reference 5. 

Detention Basin F18/F19: The tributary area is 768.5 acres to Detention Basin F18/F19. The

watershed within the property limits will be developed into a combination of low to medium density

residential uses, school and areas for parks or open space. The offsite watershed areas are currently

developed as rural residential low density with lot sizes varying from 2.5 acres to 10 acres. The

proposed percent imperviousness for the tributary area is assumed to be 15.2% based off a weighted

CN value from the MDDP and corresponding percent impervious. Soils in the watershed are all

grouped into NRCS Hydrologic Soils Group B.
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Following is the volume and flow information for the Detention Basin F18/F19, as summarized in the

updated MDDP hydrology.

Detention	Basin	F18/F19	 (WQCV 	 and	 EURV 	 for	 DP	 F18,	100	 yr	Detention	 for	DP	 F18/F19)

Inflow Release Rate Volume Elevation

Time to Drain

99% of inflow

volume

WQCV 1.2 cfs 2.80 ac-ft 7137.52 42 hrs

EURV 1.3 cfs 5.00 ac-ft 7138.24 63 hrs

5-Year 160 cfs 17 cfs 10.8 ac-ft 7139.38

100-Year 846 cfs 222 cfs 30.5 ac-ft 7142.39

Detention	Basin	F19	 (WQCV 	 and	EURV 	only)

Inflow Release Rate Volume Elevation

Time to Drain

99% of inflow

volume

WQCV 1.1 cfs 2.76 ac-ft 7140.20 41 hrs

EURV 1.3 cfs 5.93 ac-ft 7141.62 71 hrs

The developed 100-year release rate for Detention F18/F19 and Detention F28 (located downstream

along Tributary Four) were determined by analyzing the entire “F” Drainage Basins into Cottonwood

Creek at Design Point F (DP F).  DP F is located at the downstream end of the property where

Tributary Four flows into Cottonwood Creek.  The combined release rate of these detention basins

results in a 100-year flow slightly less than the historic condition 100-year flow at DP F.  Following

is a table showing the historic and proposed developed flow from Basin F into Cottonwood Creek. 

Refer to the HEC1 model in the Appendix for additional information.

Flow 	 at	Design	 Point	DP	 F	 (located	 at	 the	Confluence	with	Cottonwood	 Creek)

 DP F at Cottonwood Creek

100-year Flow – Historic * 599 cfs

100-year Flow - Proposed Developed 596 cfs

* Historic Flow taken from Wolf Ranch MDDP Update dated June 8, 2018

Flow 	 changes	 at	Design	Points	 in	Basin	 F	

 2021

MDDP

Update

Revised MDDP due to F18/F19

Modifications

DP F11 90 cfs 95 cfs

DB F14 (IN) 250 cfs 252 cfs

DB F14 (OUT) 80 cfs 81 cfs

DP F23(old)/DPF23A 59 cfs 86 cfs

DB F18/F19 (IN) 750 cfs 846 cfs

DB F18/F19 (OUT) 215 cfs 222 cfs

F22 230 cfs 234 cfs

DP F25 136 cfs 146 cfs

DP F30 394 cfs 398 cfs

DP F29 405 cfs 417 cfs

DP F28 (IN) 695 cfs 780 cfs
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DP F28 (OUT) 531 cfs 590 cfs

F 545 cfs 596 cfs

Detention Basin F18/F19 operates as a full spectrum detention basin.  The EURV for both detention

area/outlet structure F19 and F18/F19 were estimated for the entire area tributary (off-site and on-

site sub basins) to the design point.  The stage, storage and release rate curves for the final design are

contained in the Appendix.  The release rate curves are based on the water surface depth and the

corresponding release rate through the outlet structure.  The revised Figure 6 from the MDDP is also

included within the Appendix.  The US Army Corps of Engineers HEC-1 Hydrograph Package was used

to route the developed runoff through Detention F14.  The design storm is based on the NOAA Atlas

14 24-hour rainfall depth for Colorado Springs.  The NRCS Curve Number Loss and Dimensionless

Unit Hydrograph Method to estimate peak flows and runoff volumes was applied in the HEC-1 model. 

The input and output data for the hydrology model has been included within the Appendix.

V. HYDRAULICS

Detention Basin F18/F19 includes two phased outlet structures.  The F19 outlet structure is capable

of controlling the WQCV, EURV and passing the 100-year inflow volume over the spillway into Basin

F18.  The F18 outlet structure is capable of controlling the Design Point F18 WQCV, EURV and the

combined F18/F19 100-year inflow volume at the discharges listed above.  The Full Spectrum

Detention outlet structures are designed to control the release of the WQCV and minor storm events

to historic levels.  The calculations related to the modifications to the WQCV/EURV perforated plate

are contained in the Appendix.

The 100-year storage volume and release rate is controlled by the F18 Outlet Structure pipe opening

size and storm sewer discharging from the outlet structure.  The 100-year outflow discharge drains

into the storm sewer crossing under Briargate Parkway and outfalling into upper tributary four

downstream of the Wolf Lake spillway.  A surface emergency spillway does not exist for the detention

basin as described in the original report. A second outlet structure (spillway grate) handles

emergency spillway flows. The separate HEC-1 model assuming the primary outlet structure is

completed blocked, was updated and included in the Appendix, to determine the required flow

through the emergency grate.

VI. DESIGN SUMMARY

Runoff will enter Detention Basin F18/F19 from multiple locations.  DP F18: one on the northeast

end and north side. DP F19: two on the west end.  These flows will be piped into the detention basin.

Two impact basins with forebays and one forebay are proposed for the flows coming into the

detention basin. The impact basins are designed per MHFD and USBR standards, they will have an

attached concrete forebays designed to achieve the required volume and a slot to control the flow

release rate at the downstream end of the forebay.  The existing 54” RCP located in the western end

of  F19 will have a concrete forebay added. The concrete forebay will be designed per the DCM. Flows

from the 54” RCP are lower than previously calculated, therefore the pipe is oversized and a type VI

impact basin would not function as intended. A typical concrete forebay with baffle block would be

more applicable to this situation. 

A concrete low flow channel carries flows from the forebays to the outlet structures.

Modified design parameters for Detention Basin F18/F19 are listed below.

 Freeboard between emergency grate design water surface and top of embankment: 2.97

feet

Emergency Grate - Outlet Structure Grate elevation:  7142.90 (AB) 
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Emergency Grate – Discharge: 136 cubic feet per second

Emergency Grate – Maximum water surface elevation: 7144.53

Emergency Grate – Volume at Maximum water depth: 46.91 ac-ft 

The improvements described in this report have been designed with the intent to not cause adverse

impacts to the downstream and surrounding developments.

VII. DRAINAGE FEES AND REIMBURSABLE FACILITIES

Refer to the Drainage Fees and Reimbursable Facilities section in the original report. 

The Wolf Ranch property has been closed so there will be no reimbursable expenses related to the

proposed improvements described in this report.

VIII. REFERENCES

1) Wolf Ranch, Master Development Drainage Plan Update, by Kiowa Engineering Corporation,

dated December 21, 2020 (July 26, 2019) (June 8, 2018 ) (September 4, 2013).

2) City of Colorado Springs and El Paso County Flood Insurance Study, prepared by the Federal

Emergency Management Agency, dated December 2018.

3) City of Colorado Springs, Drainage Criteria Manual, Volumes 1 and 2, current edition.

4) Urban Storm Drainage Criteria Manual, Vol. 1, 2 and 3, and Spreadsheets, Mile High Flood

District, latest revisions.

5) An Evaluation of Atlas 14 24-hour Design Storms for Estimating Peak Runoff in the Fountain

Creek Watershed of Colorado”, prepared by Matrix Design Group and dated July 14, 2017. 
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APPENDIX A

Figure 1:  Vicinity Map

FEMA Flood Insurance Rate Map

NRCS Soils Map and Report
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 Kiowa Engineering Corporation

APPENDIX B

Curve Number and % Impervious Calculation

F18 & F19 Forebay Sizing Calculations



Detention Basin F18/F19
Detention Area Calculations

Weighted	Percent	 Impervious	Calculation

Basins % Imp Area  % Imp  Area % Imp  Area  % Imp  Area  % Imp  Area

F-3  0.0942 mi 60.29ac 2% 60.3ac 61.0 2.00%

F-4  0.2681 mi 171.58ac 2% 171.6ac 61.0 2.00%

F-5  0.1073 mi 68.67ac 2% 68.7ac 61.0 2.00%

F-6  0.0310 mi 19.84ac 2% 19.8ac 61.0 2.00%

F-11  0.0404 mi 25.87ac 2% 5.0ac 33% 16.1ac  52%  4.8ac 71.8 30.54% 14.0 min. 8.4 min.

F-12  0.0899 mi 57.55ac 2% 9.4ac 33% 48.2ac 71.0 27.96% 16.7 min. 10.0 min.

F-16  0.0759 mi 48.59ac 2% 10.8ac 52% 37.8ac 75.0 40.86% 16.5 min. 9.9 min.

F-18  0.0285 mi 18.23ac 2% 11.8ac 52% 3.2ac 85.0%  3.3ac 69.7 25.59% 14.2 min. 8.5 min.

DP F18 0.7354 mi 470.63ac  2% 357.3ac  33.0% 64.3ac  52% 45.8ac 65% 0.0ac 85% 3.3ac 64.6  11.67%

DP F18 (Wolf

Site Only)

F3-F6, F11-

F12, F16-F19
0.2348 mi 150.25ac  2%  37.0ac  33.0%  64.3ac  52%  45.8ac 65% 0.0ac  85% 3.3ac  72.3  32.29%

F-1 0.1659 mi 106.18ac 2% 106.2ac 61.0 2.00%

F-2 0.0424 mi 27.14ac 2% 27.1ac 61.0 2.00%

F-8 0.0402 mi 25.71ac 2% 5.5ac 52% 20.2ac 75.1 41.30% 15.3 min. 9.2 min.

F-9 0.0639 mi 40.88ac 2% 8.2ac 33% 15.1ac 52% 17.6ac 73.2 34.93% 31.6 min. 19.0 min.

F-10 0.1084 mi 69.39ac 2% 12.9ac 33% 35.5ac 52% 20.9ac 72.6 32.95% 17.8 min. 10.7 min.

F-17 0.0370 mi 23.71ac 2% 1.2ac 52% 22.5ac 78.1 49.45% 13.4 min. 8.1 min.

F-19 0.0077 mi 4.91ac 2% 4.9ac 61.0 2.00% 8.9 min. 5.3 min.

DP F19 0.4655 mi 297.91ac  2% 166.1ac  33% 50.6ac 52% 81.2ac  65% 0.0ac 85% 0.0ac  67.9  20.90%

DP F19 (Wolf

Site Only)

F1, F2, F8, F9,

F10 F19
0.2572 mi 164.60ac  2% 32.8ac  33% 50.6ac  52%  81.2ac  65% 0.0ac  85% 0.0ac  73.6 36.20%

DP F18+ F19 1.2008 mi 768.54ac  2%  523.4ac  33% 114.9ac  52% 127.0ac  65% 0.0ac  85% 3.3ac  65.9 15.25%

DP F18+F19

(Wolf Site

Only)

DP F18 + DP

F19
0.4919 mi 314.85ac  2% 69.7ac  33% 114.9ac  52%  127.0ac  65% 0.0ac  85% 3.3ac  73.0  34.33%

CN 79  CN 92  Weighted

CN	Value

Weighted

%	 Imperv.
Tc  Lag	Time

CN 85  CN 73  Sub-Basin /

Design Pt
Basin Area

CN 61  

22035 Drainage Calcs-17005.xlsx    CN and % Imperv 1819-New-MWE
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Detention Basin F18/F19
Detention Area Calculations

Detention	Basin	F14
F-6 0.0310 mi 19.8ac 2% 19.8ac 61.0 2.00%

F-7 0.0782 mi 50.0ac 2% 50.0ac 61.0 2.00%

F-14 0.1275 mi 81.6ac 2% 9.2ac  33% 64.0ac 52% 8.4ac 72.3 31.46%

F-15 0.0213 mi 13.6ac 2% 0.9ac 52% 12.7ac 77.8 48.58%

F-23 0.0306 mi 19.6ac 2% 52% 7.3ac 65% 12.3ac 82.8 60.15%

Det F14 0.2887 mi 184.75ac 2% 80.0ac  33.0% 64.0ac  52% 28.4ac 65% 12.3ac 85% 0.0ac 69.5 24.62%

Detention	Basin	G
G-3 0.1676 mi 107.24ac 33% 75.3ac  52%  31.9ac 74.8  38.66%

Weighted Weighted

Basins % Imp Area  % Imp  Area  % Imp  Area % Imp Area  % Imp  Area  % Imp  Area

F-22 0.0640 mi 41.0ac 2% 37.1ac 52% 3.9ac 62.7 6.71%

F-24 0.0887 mi 56.8ac 52% 20.2ac  72%  19.2ac 85% 17.4ac 86.0 68.86%

F-25 0.0887 mi 56.8ac 2% 3.4ac 33% 29.1ac 52% 24.3ac 74.9 39.31%

F-27 0.2553 mi 163.4ac 2% 65.0ac 33% 8.5ac 52% 49.6ac  72%  24.9ac 85% 15.4ac 74.1 37.27%

F-28 0.0418 mi 26.8ac 2% 15.0ac 52% 11.7ac 68.9 23.90%

F-29 0.0226 mi 14.5ac 2% 1.3ac 52% 13.2ac 77.4 47.47%

F-30 0.0212 mi 13.5ac 33% 3.6ac 52% 9.9ac 77.4 46.95%

F-41 0.0810 mi 51.8ac 20% 51.8ac 68.0 20.00%

F-42 0.0529 mi 33.8ac 33% 33.8ac 73.0 33.00%

Det F28 0.7161 mi 458.3ac 2% 121.8ac  20%  51.8ac 33% 75.0ac  52%  132.8ac  72%  44.1ac  85% 32.7ac 73.8 36.26%

CN 92  CN 88CN 73  CN 79  Sub-Basin /

Design Pt  
Basin Area

CN 61  CN 68  

22035 Drainage Calcs-17005.xlsx    CN and % Imperv 1819-New-MWE
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Detention Basin F18/F19
Detention Calculations

F19	Presedementation	 /	 Forebay	 Sizing

3.0% WQCV Area  Depth  Volume 2.0% 100yr

F19-1 (Ex. 54") 59cfs 129,043 cf 3,871cf 15.1% 583cf 470sf 2.00-ft  940 cf 1.18 cfs 6.5-inch 7.0‐inch

F19-2 (Elevate) 333cfs 84.9% 3,289cf 1,320sf 2.50-ft  3,300 cf 6.66 cfs 12.7-inch 13.0‐inch

Totals 392cfs 129,043 cf  3,871cf 100.0%

F18	Presedementation	 /	 Forebay	 Sizing

3.0% WQCV Area  Depth  Volume 2.0% 100yr

F18-3 (Future) 124cfs 130,288 cf 3,909cf 26.4% 1,033cf 450sf 2.50-ft  1,125 cf 2.48 cfs 8.5-inch 10.0‐inch

F18-4 (Sage) 345cfs 73.6% 2,875cf 1,200sf 2.50-ft  3,000 cf 6.90 cfs 13.0-inch 13.0‐inch

Totals 469cfs 130,288 cf  3,909cf 100.0%

Opening Width Equation for Rectangular Opening Orifice Equation:

L = Q / (CH
1.5

) x 12 + 0.2xH (UD-BMP Spreadsheet -- EDB tab) C = 3.0 Q = CA(2gH)
0.5

g = 32.2 ft/sec
2

Design based on Extended Detention Basin design recommendations from Volume 3, USDCM C = Orifice coefficient H = Head above pipe centerline (ft)

Design

WidthForebay

100 Yr

Flow

Detention

WQCV

Total Req'd

Forebay Vol

% of Total

100yr

Flow

Forebay

100 Yr

Flow

Detention

WQCV

Total Req'd

Forebay Vol

% of Total

100yr

Flow

Required

Forebay

Volume

Forebay Design

(30"max depth for over 25 ac)

Discharge

Design Flow

Required

Forebay

Volume

Forebay Design

(30"max depth for over 25 ac)

Discharge

Design Flow

Slot	Outlet	Design

Calc'd Width

(1"min)

Slot	Outlet	Design

Calc'd Width

(1"min)

Design

Width

22035 Drainage Calcs-17005.xlsx    Rev Forebay & Trickle

Date Printed:  1/25/2023
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 Kiowa Engineering Corporation

APPENDIX C

Revised Figure F – Hydrologic Model Schematic

Detention Basin F18 and F19 MHFD WQCV and EURV Sizing

Detention Basin F18/F19 Stage-Storage

Revised HEC-1 Hydrologic Input & Output – Basin F (24 Hour Rainfall)

HEC-1 Input & Output – Basin F (Plugged F18/F19 Outlet Structure)





Project: 

Basin ID: 

Depth Increment = ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 20  0.000

Selected BMP Type = EDB -- 0.80 -- -- -- 20  0.000  16 0.000

Watershed Area = 297.91  acres -- 1.80 -- -- -- 2,716 0.062 1,357  0.031

Watershed Length = 6,150  ft -- 2.80 -- -- -- 14,822  0.340  10,153  0.233

Watershed Slope = 0.029  ft/ft -- 3.80 -- -- -- 45,231  1.038  40,179  0.922

Watershed Imperviousness = 20.90% percent -- 4.80 -- -- -- 85,506 1.963  105,548  2.423

Percentage Hydrologic Soil Group A = 0.0% percent -- 5.80 -- -- -- 100,764  2.313  198,683  4.561

Percentage Hydrologic Soil Group B = 100.0% percent -- 6.80 -- -- -- 107,573  2.470  302,851  6.953

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- 7.30 -- -- -- 111,162 2.552 357,535  8.208

Desired WQCV Drain Time = 40.0  hours -- -- -- --

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

Water Quality Capture Volume (WQCV) = 2.963  acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 6.208  acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 4.591  acre-feet 1.19  inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 6.729  acre-feet 1.50  inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 11.433  acre-feet 1.75  inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 22.145  acre-feet 2.00  inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 29.014  acre-feet 2.25  inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 37.998  acre-feet 2.52  inches -- -- -- --

500-yr Runoff Volume (P1 = 3.2 in.) = 56.745  acre-feet 3.20  inches -- -- -- --

Approximate 2-yr Detention Volume = 4.277  acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 6.309  acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 10.074  acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 12.375  acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 13.071  acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 16.005  acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 2.963  acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 3.245  acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 9.797  acre-feet -- -- -- --

Total Detention Basin Volume = 16.005  acre-feet -- -- -- --

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

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

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

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

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

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

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

-- -- -- --

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

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

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

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

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

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

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

Volume of Basin Floor (VFLOOR)  = user ft̂ 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 ft̂ 2 -- -- -- --

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

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

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

DETENTION BASIN STAGE‐STORAGE TABLE BUILDER

Optional
Override
Area (ft̂ 2)

Length
(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft̂ 2)

Width
(ft)

Wolf Ranch

Detenion Basin F19 WQCV/EURV

UD-Detention, Version 3.07 (February 201 7)

Volume
(ft̂ 3)

Volume
(ac-ft)

Area
(acre)

Optional User Override
1-hr Precipitation

Example  Zone Configuration (Retention Pond)

22035 F19 UD-Detention_v3.07.xlsm, Basin  1/23/2023, 4:53 PM



  Project: 

  Basin ID: 

Stage (ft) Zone Volume (ac‐ft) Outlet Type

Zone 1 (WQCV) 5.07 2.963 Orifice  Plate

Zone 2 (EURV) 6.50 3.245 Orifice  Plate

Zone 3 (100‐year) 9.797 Weir&Pipe  (Restrict)

16.005  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  ft
2

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

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

Invert  of  Lowest  Orifice  = 0.00  ft  (relative  to  basin  bottom  at  Stage  =  0  ft) WQ  Orifice  Area  per  Row  = N/A  ft
2

Depth  at  top  of  Zone  using  Orifice  Plate  = 6.52  ft  (relative  to  basin  bottom  at  Stage  =  0  ft) Elliptical  Half‐Width  = N/A  feet

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

Orifice  Plate:  Orifice  Area  per  Row  = N/A  inches Elliptical  Slot  Area  = N/A  ft
2

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

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

Stage of Orifice Centroid (ft)  0.00 1.92 3.84

Orifice Area (sq. inches) 7.000 8.000 3.500

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

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

Not Selected Not Selected Not Selected Not Selected

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

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

Vertical  Orifice  Diameter  = N/A N/A  inches

User Input:  Overflow Weir (Dropbox) 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  = 6.52 N/A  ft  (relative  to  basin  bottom  at  Stage  =  0  ft) Height  of  Grate  Upper  Edge,  Ht  = 6.52 N/A  feet

Overflow  Weir  Front  Edge  Length  = 7.00 N/A  feet Over  Flow  Weir  Slope  Length  = 4.00 N/A  feet

Overflow Weir  Slope  = 0.00 N/A  H:V  (enter  zero  for  flat  grate) Grate  Open  Area  /  100‐yr  Orifice  Area  = 11.09 N/A  should  be  >  4

Horiz.  Length  of  Weir  Sides  = 4.00 N/A  feet Overflow  Grate  Open  Area  w/o  Debris  = 19.60 N/A  ft
2

Overflow  Grate  Open  Area  %  = 70% N/A  %,  grate  open  area/total  area Overflow  Grate  Open  Area  w/  Debris  = 9.80 N/A  ft
2

Debris  Clogging  %  = 50% N/A  %

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

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth  to  Invert  of  Outlet  Pipe  = 0.33 N/A  ft  (distance  below  basin  bottom  at  Stage  =  0  ft) Outlet  Orifice  Area  = 1.77 N/A  ft
2

Outlet  Pipe  Diameter  = 18.00 N/A  inches Outlet  Orifice  Centroid  = 0.75 N/A  feet

Restrictor  Plate  Height  Above  Pipe  Invert  = 18.00 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= 6.52  ft  (relative  to  basin  bottom  at  Stage  =  0  ft) Spillway  Design  Flow  Depth= 1.62  feet

Spillway  Crest  Length  = 80.00  feet Stage  at  Top  of  Freeboard  = 8.64 feet

Spillway  End  Slopes  = 4.00  H:V Basin  Area  at  Top  of  Freeboard  = 2.55 acres

Freeboard  above  Max Water  Surface  = 0.50  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 3.20

Calculated Runoff Volume (acre-ft) = 2.963 6.208 4.591 6.729 11.433 22.145 29.014 37.998 56.745

OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 2.960 6.198 4.587 6.717 11.422 22.127 28.995 37.964 56.700

Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.02 0.18 0.62 0.85 1.15 1.74

Predevelopment Peak Q (cfs) = 0.0 0.0 3.3 5.7 54.7 183.6 254.2 343.1 517.5

Peak Inflow Q (cfs) = 45.5 93.9 70.0 101.6 170.0 320.6 413.4 529.3 749.9

Peak Outflow Q (cfs) = 1.1 1.3 1.2 4.2 85.9 192.8 192.8 192.8 192.8

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.7 1.6 1.1 0.8 0.6 0.4

Structure Controlling Flow = Plate Plate Plate Spillway Spillway N/A N/A N/A N/A

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.0 0.7 1.1 1.1 1.1 1.1

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) = 39 68 55 71 69 64 61 57 51

Time to Drain 99% of Inflow Volume (hours) = 41 71 57 74 73 71 70 69 67

Maximum Ponding Depth (ft) = 4.97 6.39 5.71 6.57 6.96 7.30 7.30 7.30 7.30

Area at Maximum Ponding Depth (acres) = 2.02 2.40 2.28 2.43 2.49 2.55 2.55 2.55 2.55

Maximum Volume Stored (acre-ft) = 2.762 5.929 4.354 6.364 7.325 8.208 8.208 8.208 8.208

Detention Basin Outlet Structure Design

UD‐Detention, Version 3.07 (February 2017)

Wolf Ranch

Detention Basin F1 9 WQCV/EURV

Example  Zone Configuration (Retention Pond)

The UD-Detention spreadsheet used to size the WQCV and EURV only.

HEC-1 was used to size the flood storage volume and release rate from

the detention basin. Refer to the HEC-1 output for the 5 year and 100

year design information.



Project: 

Basin ID: 

Depth Increment = ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 250  0.006

Selected BMP Type = EDB 7134 -- 1.30 -- -- -- 766 0.018  653  0.015

Watershed Area = 470.63  acres 7135 -- 2.30 -- -- -- 6,208  0.143  4,147  0.095

Watershed Length = 6,150  ft 7136 -- 3.30 -- -- -- 30,385  0.698  22,444  0.515

Watershed Slope = 0.029  ft/ft 71 37 -- 4.30 -- -- -- 75,257  1.728  75,265  1.728

Watershed Imperviousness = 11.67% percent 71 38 -- 5.30 -- -- -- 140,214  3.219  183,000  4.201

Percentage Hydrologic Soil Group A = 0.0% percent 7139 -- 6.30 -- -- -- 172,835  3.968  339,524  7.794

Percentage Hydrologic Soil Group B = 100.0% percent 71 40 -- 7.30 -- -- -- 182,661  4.193  517,272 11.875

Percentage Hydrologic Soil Groups C/D = 0.0% percent 7141 -- 8.30 -- -- -- 191,876 4.405  704,541  16.174

Desired WQCV Drain Time = 40.0  hours 7142 -- 9.30 -- -- -- 309,808  7.112  955,383  21.933

Location for 1-hr Rainfall Depths = User Input 7143 -- 10.30 -- -- -- 327,554  7.520  1,274,064  29.248

Water Quality Capture Volume (WQCV) = 2.991  acre-feet 7144 -- 11.30 -- -- -- 341,309  7.835  1,608,495  36.926

Excess Urban Runoff Volume (EURV) = 5.226 acre-feet 7145 -- 12.30 -- -- -- 352,435  8.091  1,955,367  44.889

2-yr Runoff Volume (P1 = 1.19 in.) = 3.649  acre-feet 1.19  inches 7146 -- 13.30 -- -- -- 363,566 8.346 2,313,368  53.108

5-yr Runoff Volume (P1 = 1.5 in.) = 5.607  acre-feet 1.50  inches 71 47 -- 14.30 -- -- -- 374,944  8.608  2,682,623  61.585

10-yr Runoff Volume (P1 = 1.75 in.) = 11.903  acre-feet 1.75  inches 7147.5 -- 14.80 -- -- -- 380,240  8.729  2,871,419  65.919

25-yr Runoff Volume (P1 = 2 in.) = 29.510  acre-feet 2.00  inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 40.558  acre-feet 2.25  inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 54.992 acre-feet 2.52  inches -- -- -- --

500-yr Runoff Volume (P1 = 3.2 in.) = 84.640  acre-feet 3.20  inches -- -- -- --

Approximate 2-yr Detention Volume = 3.389  acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 5.250  acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 10.213  acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 13.901  acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 14.598  acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 18.691  acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 2.991  acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 2.235  acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 13.465  acre-feet -- -- -- --

Total Detention Basin Volume = 18.691  acre-feet -- -- -- --

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

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

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

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

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

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

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

-- -- -- --

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

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

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

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

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

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

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

Volume of Basin Floor (VFLOOR)  = user ft̂ 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 ft̂ 2 -- -- -- --

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

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

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

DETENTION BASIN STAGE‐STORAGE TABLE BUILDER

Optional
Override
Area (ft̂ 2)

Length
(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft̂ 2)

Width
(ft)

Wolf Ranch

Detenion Basin F18 WQCV/EURV

UD-Detention, Version 3.07 (February 201 7)

Volume
(ft̂ 3)

Volume
(ac-ft)

Area
(acre)

Optional User Override
1-hr Precipitation

Example  Zone Configuration (Retention Pond)

22035 F18 UD-Detention_v3.07.xlsm, Basin  1/23/2023, 4:58 PM



  Project: 

  Basin ID: 

Stage (ft) Zone Volume (ac‐ft) Outlet Type

Zone 1 (WQCV) 4.89 2.991 Orifice  Plate

Zone 2 (EURV) 5.61 2.235 Orifice  Plate

Zone 3 (100‐year) 8.80 13.465 Weir&Pipe  (Restrict)

18.691  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  ft
2

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

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

Invert  of  Lowest  Orifice  = 0.00  ft  (relative  to  basin  bottom  at  Stage  =  0  ft) WQ  Orifice  Area  per  Row  = N/A  ft
2

Depth  at  top  of  Zone  using  Orifice  Plate  = 6.00  ft  (relative  to  basin  bottom  at  Stage  =  0  ft) Elliptical  Half‐Width  = N/A  feet

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

Orifice  Plate:  Orifice  Area  per  Row  = N/A  inches Elliptical  Slot  Area  = N/A  ft
2

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

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

Stage of Orifice Centroid (ft)  0.00 2.00 4.00

Orifice Area (sq. inches) 7.000 7.500 7.500

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

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

Not Selected Not Selected Not Selected Not Selected

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

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

Vertical  Orifice  Diameter  = N/A N/A  inches

User Input:  Overflow Weir (Dropbox) 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  = 6.20 N/A  ft  (relative  to  basin  bottom  at  Stage  =  0  ft) Height  of  Grate  Upper  Edge,  Ht  = 6.20 N/A  feet

Overflow  Weir  Front  Edge  Length  = 15.00 N/A  feet Over  Flow Weir  Slope  Length  = 8.00 N/A  feet

Overflow Weir  Slope  = 0.00 N/A  H:V  (enter  zero  for  flat  grate) Grate  Open  Area  /  100‐yr  Orifice  Area  = 5.28 N/A  should  be  >  4

Horiz.  Length  of  Weir  Sides  = 8.00 N/A  feet Overflow  Grate  Open  Area  w/o  Debris  = 84.00 N/A  ft
2

Overflow  Grate  Open  Area  %  = 70% N/A  %,  grate  open  area/total  area Overflow  Grate  Open  Area  w/  Debris  = 42.00 N/A  ft
2

Debris  Clogging  %  = 50% N/A  %

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

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth  to  Invert  of  Outlet  Pipe  = 1.34 N/A  ft  (distance  below  basin  bottom  at  Stage  =  0  ft) Outlet  Orifice  Area  = 15.90 N/A  ft
2

Outlet  Pipe  Diameter  = 54.00 N/A  inches Outlet  Orifice  Centroid  = 2.25 N/A  feet

Restrictor  Plate  Height  Above  Pipe  Invert  = 54.00 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= 10.20  ft  (relative  to  basin  bottom  at  Stage  =  0  ft) Spillway  Design  Flow  Depth= 7.41  feet

Spillway  Crest  Length  = 15.00  feet Stage  at  Top  of  Freeboard  = 18.11  feet

Spillway  End  Slopes  = 0.00  H:V Basin  Area  at  Top  of  Freeboard  = 8.73 acres

Freeboard  above  Max Water  Surface  = 0.50  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 3.20

Calculated Runoff Volume (acre-ft) = 2.991 5.226 3.649 5.607 11.903 29.510 40.558 54.992 84.640

OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 2.988 5.217 3.645 5.598  11.887 29.487 40.527 54.952 84.538

Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.02  0.22  0.73 1.01  1.35 2.04

Predevelopment Peak Q (cfs) = 0.0 0.0 6.3 10.8  105.8  344.0  475.5  637.3 958.0

Peak Inflow Q (cfs) = 52.8 91.2 64.2 97.7 203.1  482.8  640.8  839.1 1242.8

Peak Outflow Q (cfs) = 1.2 1.3 1.2 1.4 42.8  207.6  223.1  256.7 437.3

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1  0.4 0.6  0.5  0.4 0.5

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

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A  0.5 2.4 2.6 2.8 3.1

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) = 40 60 46 63 80 71  67 62 52

Time to Drain 99% of Inflow Volume (hours) = 42 63 49 66 84 81 80 78 74

Maximum Ponding Depth (ft) = 4.82 5.54 5.06 5.65  6.76  8.26 9.40  10.72 12.79

Area at Maximum Ponding Depth (acres) = 2.49 3.40 2.85 3.48  4.07 4.39 7.15  7.65 8.22

Maximum Volume Stored (acre-ft) = 2.803 4.995 3.443 5.374 9.603 15.954 22.574 32.358 48.884

Detention Basin Outlet Structure Design

UD‐Detention, Version 3.07 (February 2017)

Wolf Ranch

Detention Basin F1 8 WQCV/EURV - New

Example  Zone Configuration (Retention Pond)

The UD-Detention spreadsheet used to size the WQCV and EURV only.

HEC-1 was used to size the flood storage volume and release rate from

the detention basin. Refer to the HEC-1 output for the 5 year and 100

year design information.



100	Year	Detention	 Summary

Detention	Basin	 Earthwork
Elevation  Area (A) Avg. Area  Depth  Elev.

7132.7  250sf Lowest Orifice 0cf 0.00ac‐ft 7132.7

7134  526sf 388sf 1.3 ft 504cf 0.01ac‐ft 7134

7135  6,214sf  3,370sf  2.3 ft 3,874cf 0.09ac‐ft 7135

7136  30,488sf  18,351sf 3.3 ft 22,225cf 0.51ac‐ft 7136

7137  80,271sf 55,379sf  4.3 ft 77,604cf 1.78ac‐ft 7137

7138  156,141sf  118,206sf  5.3 ft 195,810cf 4.50ac‐ft 7138

7139  218,292sf  187,217sf  6.3 ft 383,027cf 8.79ac‐ft 7139

7140  267,900sf  243,096sf  7.3 ft 626,123cf 14.37ac‐ft 7140

7141  292,079sf  279,989sf  8.3 ft 906,112cf 20.80ac‐ft 7141

7142  309,286sf  300,682sf  9.3 ft 1,206,794cf 27.70ac‐ft 7142

7143  327,554sf  318,420sf  10.3 ft 1,525,215cf 35.01ac‐ft 7143

7144  341,313sf  334,434sf  11.3 ft 1,859,648cf 42.69ac‐ft 7144

7145  352,435sf  346,874sf  12.3 ft 2,206,522cf 50.65ac‐ft 7145

7146  363,566sf  358,000sf  13.3 ft 2,564,523cf 58.87ac‐ft 7146

7147  374,944sf  369,255sf  14.3 ft 2,933,777cf 67.35ac‐ft 7147

7147.5  380,240sf  377,592sf  14.8 ft 3,122,573cf 71.68ac‐ft 7147.5

--- --- ‐‐‐ ‐‐‐ ---

--- --- ‐‐‐ ‐‐‐ ---

--- --- ‐‐‐ ‐‐‐ ---

--- --- ‐‐‐ ‐‐‐ ---

--- --- ‐‐‐ ‐‐‐ ---

--- --- ‐‐‐ ‐‐‐ ---

Average End Area Formula:  V = (A1+A2)/2 x Elev Difference Depth

Lowest Orifice = 7132.70 ft 0.00 ft

100yr Volume =  1,329,451 cf  30.52 ac-ft 7142.39 ft 9.6852

Detention Freeboard Depth = 0.61

Emergency Grate Crest =  1,525,215 cf  35.01 ac-ft 7143.00 ft 10.30 ft

Emergency Grate Max. W.S. El =  2,403,422 cf  55.17 ac-ft 7145.55 ft 12.85 ft

Top of Embankment =  3,122,573 cf  71.68 ac-ft 7147.50 ft 14.80 ft

Cumulative	Volume

---

---

---

358,000cf

369,255cf

188,796cf

---

---

---

346,874cf

504cf

3,370cf

18,351cf

55,379cf

318,420cf

334,434cf

100yr

Detention 

F18+F19

768.54 ac  15.2% B

118,206cf

187,217cf

243,096cf

279,989cf

300,682cf

Volume

HEC	1	Required

Detention	Volume

V100

30.52 	 ac‐ft

1,329,451	 cf

Detention 

Area 

Total

Acres  % Imperv. 

Soil

Group



1*****************************************                                                 
***************************************
 *                                       *                                                   * 
*
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF
ENGINEERS     *
 *               JUN   1998              *                                                   *    HYDROLOGIC
ENGINEERING CENTER    *
 *            VERSION 4.1                *                                                   *          609 SECOND
STREET          *
 *                                       *                                                   *       DAVIS, CALIFORNIA
95616       *
 *  RUN DATE   19JAN23  TIME  14:36:48   *                                                   *           (916) 756-1104 
*
 *                                       *                                                   * 
*
 ***************************************** 
***************************************

                                                 X     X  XXXXXXX   XXXXX           X 
                                                 X     X  X        X     X         XX 
                                                 X     X  X        X                X 
                                                 XXXXXXX  XXXX     X        XXXXX   X 
                                                 X     X  X        X                X 
                                                 X     X  X        X     X          X 
                                                 X     X  XXXXXXX   XXXXX          XXX

            THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

            THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT
STRUCTURE.
            THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77
VERSION
            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN AND AMPT INFILTRATION
            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

Basin F
24 Hour Rainfall



1                                                       HEC-1 INPUT                                             PAGE  1

           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

              1           ID             Wolf Ranch Tributary Four   FN FBAS-REV.DAT 
              2           ID             Detention basin at design  point 14 
              3           ID             F-Basins future developed condition with detention 
              4           ID             Sub basins to F18/19 revised to match new DP 
              5           ID             Final design of detention basin F18/19  Briargate Parkway 
              6           ID             5-year and 100 Year, 24HR RAINFALL NOAA ATLAS 2 TYPE II STORM 
              7           ID             REVISED 1-20-2023 
                          *DIAGRAM 
              8           IT       5       0       0     300                                               
              9           IO       5       0 
             10           JR    PREC     .56     1.0 

             11           KK     F-1 
             12           KM        RUNOFF FOR SUB-BASIN F-1 
             13           BA   .1659                                                                      
             14           IN      15                                                                       
             15           PB     4.4 
             16           PC       0    .002    .005    .008    .011   .0104   .0170     .02    .023    .026 
             17           PC    .029    .032    .035    .038    .041    .044    .048    .052    .056     .06 
             18           PC   .0604    .068    .072    .076     .08    .085     .09    .095      .1    .105
             19           PC     .11    .115     .12    .126    .133     .14    .147    .155    .163    .172
             20           PC    .181    .191    .203    .218    .236    .257    .283    .387    .663    .707
             21           PC    .735    .758    .776    .791    .804    .815    .825    .834    .842    .849
             22           PC    .856    .863    .869    .875    .881    .887    .893    .898    .903    .908
             23           PC    .913    .918    .922    .926     .93    .934    .938    .942    .946     .95
             24           PC    .953    .956    .959    .962    .965    .968    .971    .974    .977     .98
             25           PC    .983    .986    .989    .992    .995    .998 
             26           LS       0      61                                                                 
             27           UD     .20                                                                       
 
             28           KK     RF1 
             29           KM         ROUTE FLOW FROM SUB-BASIN F-1 TO DP F2                                
             30           RD    1450   0.037    0.04            TRAP      10       6                       

             31           KK     F-2 
             32           KM         RUNOFF FROM SUB BASIN F-2 
             33           BA    .042 
             34           LS       0      61 
             35           UD     .19 

             36           KK     RF2 

IT=TIME SPECIFICATION, 5 min intervals, 300 hydrograph ordinates
JR=MULTIRATION, PREC=RATIOS OF PRECIPITATION
0.56(PB)=5YR, 1.0(PB)=100YR

BA=SUB-BASIN AREA (SQUARE MILES)IN=TIME INTERVAL FOR INPUT DATA, 15  minutes in
tabulation interval PB=BASIN AVERAGE PRECIPITATION, 4.4 inches

PC=CUMULATIVE
PRECIPITATION TIME SERIES

LS=SCS CURVE NUMBER LOSS RATE,  0=initial abstraction computed from
curve number of 61SCS DIMENSIONLESS UNIT HYDROGRAPH, scs lag in
hours =0.20

RD=MUSKINGUM-CUNGE ROUTINGchannel length =1400ft, slope=3.7%,
Manning's n=0.04 trapezoidal channel, 10-ft bottom width, 6:1 side slopes



             37           KM         ROUTE FLOW FROM SB F-2 TO DP F2 
             38           RD    1200     .04    .035            CIRC       3 

             39           KK    DPF2 
             40           KM         COMBINE RF1 AND RF2 
             41           HC       2                                                                       

             42           KK    RF10 
             43           KM         ROUTE FLOW FROM DP F2 TO DP F10 
             44           RD     540     .03    .013            CIRC       4 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

             45           KK    F-10 
             46           KM         RUNOFF FROM BASIN F-10 
             47           BA    .108 
             48           LS       0    72.6 
             49           UD    .178 

             50           KK   DPF10 
             51           KM         COMBINE FLOW FROM SB F-10 AND RF10 
             52           HC       2 

             53           KK     RF8 
             54           KM         ROUTE FLOW FROM DP F-10 TO DP F19 
             55           RD    1100     .03    .016            CIRC     4.5 

             56           KK     F-8 
             57           KM         RUNOFF FROM SB F-8 
             58           BA   .0402 
             59           LS       0    75.1 
             60           UD    .153 

             61           KK    F-17 
             62           KM        RUNOFF FROM SUB BASIN F-17 
             63           BA    .037 
             64           LS       0    78.1 
             65           UD    .135 

             66           KK    DPF8 
             67           KM         COMBINE RF-8,SUB BASIN F-8 AND SUB BASIN F-17 
             68           HC       3 

HC=COMBINE HYDROGRAPHS, 2 hydrographs combined



             69           KK     F-9 
             70           KM         RUNOFF FOR BASIN F-9 
             71           BA   .0639 
             72           LS       0    73.2 
             73           UD    .317 

             74           KK    F-19 
             75           KM        RUNOFF FROM SUB-BASIN F-19 
             76           BA   .0077 
             77           LS       0      61 
             78           UD   0.088 

             79           KK   DPF19 
             80           KM        COMBINE FLOW FROM DP F8, SB F-9, SB F-19 
             81           KM        THIS IS THE INFLOW TO DB F19 
             82           HC       3 

             83           KK     F-3 
             84           KM         RUNOFF FOR SUB-BASIN F-3 
             85           BA   .0942 
             86           LS       0      61 
             87           UD     .22 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

             88           KK    RF11 
             89           KM        ROUTE FLOW FROM SUB-BASIN F-3 TO DESIGN POINT F11 
             90           RD    1050    0.03    0.04            CIRC     103 

             91           KK    F-11 
             92           KM         RUNOFF FOR SUB-BASIN F-11 
             93           BA   .0404 
             94           LS       0    71.8 
             95           UD     .14 

             96           KK   DPF11 
             97           KM        COMBINE FLOW FROM SUB-BASIN F-11 AND RF11 
             98           HC       2 

             99           KK    RF18 
            100           KM        ROUTE FLOW FROM DESIGN POINT F11 TO DETENTION POINT DP18 
            101           RD    1200    0.03    .013            CIRC       3 



            102           KK    F-18 
            103           KM        RUNOFF FROM SB F-18 
            104           BA   .0285 
            105           LS       0    69.7 
            106           UD    .142 

            107           KK     F-4 
            108           KM         RUNOFF FROM SUB-BASIN F-4 
            109           BA   .2681 
            110           LS       0      61 
            111           UD     .28 

            112           KK     RF4 
            113           KM        ROUTE FLOW FROM SUB-BASIN F-4 TO DESIGN POINT F4 
            114           RD     650   0.044   0.013            CIRC       4 

            115           KK     F-6 
            116           KM        RUNOFF FROM SUB-BASIN F-6 
            117           BA    .031 
            118           LS       0      61 
            119           UD     .19 

            120           KK     RF6 
            121           KM        ROUTE FLOW FROM F6 TO DP F6 
            122           RD     980     .03    .013            CIRC     2.5 

            123           KK     F-5 
            124           KM         RUNOFF FOR SUB-BASIN F-5 
            125           BA   .1073 
            126           LS       0      61 
            127           UD     .34 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

            128           KK     RF5 
            129           KM        ROUTE FLOW FROM SUB-BASIN F-5 TO DESIGN POINT F6 
            130           RD     500     .04    .013            CIRC       3 

            131           KK    DPF6 
            132           KM        COMBINE RF5 AND RF6 
            133           HC       2 

            134           KK    RF56 



            135           KM          ROUTE DPF6 TO DPF4 
            136           RD    1020     .03    .013            CIRC       4 

            137           KK     DP4 
            138           KM         COMBINE RF4 AND RF56 
            139           HC       2 

            140           KK   RF456 
            141           KM        ROUTE DPF4 TO DP12 
            142           RD     640     .03    .013            CIRC       4 

            143           KK    F-12 
            144           KM         RUNOFF FOR SUB-BASIN F-12 
            145           BA   .0899 
            146           LS       0      71 
            147           UD    .167 

            148           KK   DPF12 
            149           KM        COMBINE FLOW FROM SUB-BASIN F-12 AND RF456 
            150           HC       2 

            151           KK    RF12 
            152           KM        ROUTE FLOW FROM DESIGN POINT F12 TO RF16 
            153           RD     720    0.02   0.013            CIRC       4 

            154           KK    RF16 
            155           KM        ROUTE FLOW FROM RF12 TO RF16 
            156           RD     820     .03    .013            CIRC     4.5 

            157           KK    F-16 
            158           KM        RUNOFF FROM SB F-16 
            159           BA   .0759 
            160           LS       0      75 
            161           UD    .165 

            162           KK   DPF16 
            163           KM        COMBINE FLOW FROM SB F-16 AND RF16 
            164           HC       2 

            165           KK   DPF18 
            166           KM        COMBINE FLOW FROM SUB-BASIN F-18, DP16 AND RF18 
            167           HC       3 
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PC=CUMULATIVE
PRECIPITATION TIME SERIES



            168           KK  DP1819 
            169           KM         COMBINE DPF18 AND DPF19 
            170           KM        INFLOW TO DET BASIN 1819 
            171           HC       2 

            172           KK  DB1819 
            173           KM          ROUTE DPF1819  THROUGH DETENTION BASIN DB1819 
            174           KM          THIS IS OUTFLOW FROM DETENTION BASIN 18-19 
            175           RS       1    ELEV  7132.7 
            176           SV       0     .01     .02      .1     .32    1.76    4.43    8.72    14.3   20.74
            177           SV   27.65      37   42.64    48.9    58.8      65    69.1 
            178           SE  7132.7  7133.5    7134    7135    7136    7137    7138    7139    7140    7141
            179           SE    7142    7143    7144    7145    7146    7147  7147.5 
            180           SQ       0      .4      .5      .8     1.1     1.5     1.9     2.2    41.3   133.8
            181           SQ   217.3   230.4   242.8   253.3   257.1   268.2   271.7 

            182           KK   RF22A 
            183           KM        ROUTE FLOW FROM DETENTION BASIN 1819 TO DESIGN POINT DP F22              
            184           RD    1800   0.027    0.02            TRAP      10       6                       

            185           KK    F-22 
            186           KM         RUNOFF FOR SUB-BASIN F-22 
            187           BA    .059 
            188           LS       0    62.7 
            189           UD     .21 

            190           KK   DPF22 
            191           KM        COMBINE FLOW FROM SUB-BASIN F-22, AND RF22A 
            192           HC       2 

            193           KK   RF27 
            194           KM        ROUTE FLOW FROM DESIGN POINT DPF22 TO DESIGN POINT F27 
            195           RD    3700    0.04    0.04            TRAP      20       3 

            196           KK    F-27 
            197           KM        RUNOFF FROM SUB BASIN F-27 
            198           BA    .255 
            199           LS       0      74 
            200           UD     .32 

            201           KK   DPF27 
            202           KM        COMBINE RF27 AND SUB BASIN F-27 
            203           HC       2 

RS=STORAGE ROUTING, 1 step, elevation for
beginning of the first time period=7132.7

Detention Basin F18/F19
Volume-Stage-Discharge

SV=RESERVOIR  VOLUME (acre-ft) SE=ELEVATION (ft)
corresponding to volume in same field on preceding SV
recordSQ=DISCHARGE (cfs) corresponding to volume and
elevation in same field on preceding SV and SE records
example: 48.9 ac-ft corresponds to an elevation of 7145 ft and
a discharge of 253.3 cfs



            204           KK    F-7 
            205           KM         RUNOFF FOR SUB-BASIN F-7 
            206           BA   .0782 
            207           LS       0      61 
            208           UD     .19 
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            209           KK    RF7 
            210           KM        ROUTE FLOW FROM SUB-BASIN F-7 TO DESIGN POINT F14A 
            211           RD    1200   0.033    0.04            TRAP      10       6 

            212           KK   RF14A 
            213           KM        ROUTE FLOW FROM DESIGN POINT F14A TO DP 23 
            214           KM        DESIGN PONT 14A = RF-14A 
            215           RD     400   0.027   0.013            CIRC       4 

            216           KK    F-14 
            217           KM        RUNOFF FROM SB F-14 
            218           BA    .128 
            219           LS       0    72.3 
            220           UD     .25 

            221           KK    DP14 
            222           KM         COMBINE RF 14A AND SB F14 
            223           HC       2 

            224           KK    F-15 
            225           KM         RUNOFF FROM SUB-BASIN F-15 
            226           BA   .0210 
            227           LS       0    77.8 
            228           UD     .15 

            229           KK    RF15 
            230           KM           ROUTE RUNOFF FROM F-15  TO DESIGN POINT F23A 
            231           RD    1100    .023     .04            TRAP      10       3 

            232           KK    F-23 
            233           KM         RUNOFF FROM SUB BASIN F-23 
            234           BA   .0310 
            235           LS       0    82.8 
            236           UD     .18 



            237           KK  DPF23A 
            238           KM         COMBINE FLOW FROM RF15 AND  SUB-BASIN F-23 
            239           HC       2 

            240           KK    RF23 
            241           KM         ROUTE FLOW FROM DP F23 TO DP23 
            242           RD     300     .03    .013            CIRC     2.5 

            243           KK   DPF23 
            244           KM        COMBINE FLOW FROM DP14 AND RF23 
            245           KM          THIS IS INFLOW TO DETENTION BASIN DB F14 
            246           HC       2 

            247           KK   DBF14 
            248           KM         DETENTION BASIN DBF14                                                 
            249           KM          THIS IS OUTFLOW FROM DETENTION BASIN 14                              
            250           RS       1    ELEV  7124.5                                                       
            251           SV       0    .006    .011    .133     .59    1.56    2.94    4.49    5.30    6.14
            252           SV    7.89    8.81    9.76   11.73   12.75 
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            253           SE  7124.5  7125.5  7126.0  7127.0  7128.0  7129.0  7130.0  7131.0  7131.5  7132.0
            254           SE    7133  7133.5    7134  7135.0  7135.5 
            255           SQ       0     .19     .24     .43     .58     .82    1.00    1.14     5.2    27.6
            256           SQ    78.5    81.0   191.3   666.5     994 

            257           KK    RF25 
            258           KM        ROUTE FLOW FROM DETENTION BASIN DB F14 TO DESIGN POINT F25 
            259           RD    2600   0.023   0.013            CIRC       3 

            260           KK    F-25 
            261           KM         RUNOFF FOR SUB-BASIN F-25 
            262           BA   .0890 
            263           LS       0    74.9 
            264           UD     .28 

            265           KK   DPF25 
            266           KM        COMBINE FLOW FROM RF25 AND SB 25 
            267           HC       2 

            268           KK    RF30 
            269           KM        ROUTE FLOW FROM DESIGN POINT F25 TO DESIGN POINT F30 

Detention Basin F14
Volume-Stage-Discharge



            270           RD     750   0.027   0.013            CIRC       4 

            271           KK    F-24 
            272           KM         RUNOFF FOR SUB-BASIN F-24 
            273           BA   .0890 
            274           LS       0      86 
            275           UD     .26 

            276           KK   RF30A 
            277           KM        ROUTE FLOW FROM SUB-BASIN    F24 TO DESIGN POINT F30 
            278           RD     920   0.033   0.013            CIRC     3.5 

            279           KK    F-30 
            280           KM         RUNOFF FOR SUB-BASIN F-30 
            281           BA   .0212 
            282           LS       0    77.4 
            283           UD     .18 

            284           KK    F-41 
            285           KM         RUNOFF FROM SUB-BASIN F-41 
            286           BA    .081 
            287           LS       0      68 
            288           UD     .22 

            289           KK    RF41 
            290           KM         ROUTE RUNOFF FROM  SUB-BASIN F-41 TO DP42 
            291           RD    1450     .03    .013            CIRC     2.5 

            292           KK    F-42 
            293           KM         RUNOFF FROM SUB-BASIN F-42 
            294           BA    .053 
            295           LS              73 
            296           UD     .22 
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            297           KK   DPF42 
            298           KM        COMBINE RUNOFF FROM F-42 AND RF41 
            299           HC       2 

            300           KK   RF30B 
            301           KM        ROUTE FLOW FROM DESIGN POINT F42 TO DESIGN POINT F30 
            302           RD     600     .03    .013            CIRC       3 



            303           KK   DPF30 
            304           KM         COMBINE FLOW FROM RF30B,RF30A, RF30 AND SUB-BASIN F-30 
            305           HC       4 

            306           KK   RF-29 
            307           KM        ROUTE FLOW FROM DESIGN POINT F30 TO DESIGN POINT F29 
            308           RD    2350   0.027    0.04            TRAP       6       3 

            309           KK    F-29 
            310           KM         RUNOFF FOR SUB-BASIN F-29 
            311           BA   .0226 
            312           LS       0    77.4 
            313           UD     .19 

            314           KK  DPF29 
            315           KM        COMBINE FLOW FROM RF29 AND SUB-BASIN F-29 
            316           HC       2 

            317           KK    RF28 
            318           KM        ROUTE FLOW FROM DESIGN POINT F29 TO DESIGN POINT F28 
            319           RD     750   0.015    0.04            TRAP      20       3 

            320           KK    F-28 
            321           KM         RUNOFF FOR SUB-BASIN F-28 
            322           BA    .042 
            323           LS       0    68.9 
            324           UD     .23 

            325           KK   DPF28 
            326           KM        COMBINE FLOW FROM RF28, SB F-28 
            327           HC       2 

            328           KK  DPF28A 
            329           KM        COMBINE DP F27 AND DP F28 
            330           KM        THIS IS INFLOW TO DETENTION BASIN F28 
            331           HC       2 

            332           KK   DBF28 
            333           KM        ROUTE DPF28 THROUGH DETENTION BASIN DBF28 
            334           KM        THIS IS OUTFLOW FROM DETENTION BASIN F28 
            335           KM        AS-BUILT STAGE-STORAGE-DISCHARGE CURVE                                 
            336           RS       1    ELEV    6968 
            337           SV       0    1.07    2.23   10.56    16.7    20.2      24   32.76      43 
            338           SE    6968    6970    6972    6974    6976    6977    6978    6980    6982 

Detention Basin F28
Volume-Stage-Discharge



            339           SQ       0     1.5     4.8    10.2    15.6     340     520     880    1000 
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            340           KK   RF31A 
            341           KM        ROUTE FLOW FROM DB F28 TO RF31B 
            342           RD    1000    .024     .04            TRAP      20       3 

            343           KK   RF31B 
            344           KM        ROUTE FLOW FROM RF31A TO RF31C 
            345           RD    1500    .024    0.04            TRAP      20       3 

            346           KK   RF31C 
            347           KM        ROUTE FLOW FROM  RF31B TO DP F 
            348           RD    1000    .024     .04            TRAP      20       3 

            349           KK    F-31 
            350           KM         RUNOFF FOR SUB-BASIN F-31 
            351           BA    .069 
            352           LS       0      61 
            353           UD     .25 

            354           KK     DPF 
            355           KM        COMBINE FLOW FROM RF31 AND F-31 
            356           HC       2 
            357           ZZ 
1 
                 SCHEMATIC DIAGRAM OF STREAM NETWORK
 INPUT
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

    11         F-1
                 V
                 V
    28         RF1
                 .
                 .
    31           .         F-2
                 .           V
                 .           V
    36           .         RF2

ZZ=End of Job



                 .           .
                 .           .
    39        DPF2............
                 V
                 V
    42        RF10
                 .
                 .
    45           .        F-10
                 .           .
                 .           .
    50       DPF10............
                 V
                 V
    53         RF8
                 .
                 .
    56           .         F-8
                 .           .
                 .           .
    61           .           .        F-17
                 .           .           .
                 .           .           .
    66        DPF8........................
                 .
                 .
    69           .         F-9
                 .           .
                 .           .
    74           .           .        F-19
                 .           .           .
                 .           .           .
    79       DPF19........................
                 .
                 .
    83           .         F-3
                 .           V
                 .           V
    88           .        RF11
                 .           .
                 .           .
    91           .           .        F-11
                 .           .           .
                 .           .           .
    96           .       DPF11............



                 .           V
                 .           V
    99           .        RF18
                 .           .
                 .           .
   102           .           .        F-18
                 .           .           .
                 .           .           .
   107           .           .           .         F-4
                 .           .           .           V
                 .           .           .           V
   112           .           .           .         RF4
                 .           .           .           .
                 .           .           .           .
   115           .           .           .           .         F-6
                 .           .           .           .           V
                 .           .           .           .           V
   120           .           .           .           .         RF6
                 .           .           .           .           .
                 .           .           .           .           .
   123           .           .           .           .           .         F-5
                 .           .           .           .           .           V
                 .           .           .           .           .           V
   128           .           .           .           .           .         RF5
                 .           .           .           .           .           .
                 .           .           .           .           .           .
   131           .           .           .           .        DPF6............
                 .           .           .           .           V
                 .           .           .           .           V
   134           .           .           .           .        RF56
                 .           .           .           .           .
                 .           .           .           .           .
   137           .           .           .         DP4............
                 .           .           .           V
                 .           .           .           V
   140           .           .           .       RF456
                 .           .           .           .
                 .           .           .           .
   143           .           .           .           .        F-12
                 .           .           .           .           .
                 .           .           .           .           .
   148           .           .           .       DPF12............
                 .           .           .           V
                 .           .           .           V
   151           .           .           .        RF12



                 .           .           .           V
                 .           .           .           V
   154           .           .           .        RF16
                 .           .           .           .
                 .           .           .           .
   157           .           .           .           .        F-16
                 .           .           .           .           .
                 .           .           .           .           .
   162           .           .           .       DPF16............
                 .           .           .           .
                 .           .           .           .
   165           .       DPF18........................
                 .           .
                 .           .
   168      DP1819............
                 V
                 V
   172      DB1819
                 V
                 V
   182       RF22A
                 .
                 .
   185           .        F-22
                 .           .
                 .           .
   190       DPF22............
                 V
                 V
   193       RF27 
                 .
                 .
   196           .        F-27
                 .           .
                 .           .
   201       DPF27............
                 .
                 .
   204           .        F-7 
                 .           V
                 .           V
   209           .        RF7 
                 .           V
                 .           V
   212           .       RF14A



                 .           .
                 .           .
   216           .           .        F-14
                 .           .           .
                 .           .           .
   221           .        DP14............
                 .           .
                 .           .
   224           .           .        F-15
                 .           .           V
                 .           .           V
   229           .           .        RF15
                 .           .           .
                 .           .           .
   232           .           .           .        F-23
                 .           .           .           .
                 .           .           .           .
   237           .           .      DPF23A............
                 .           .           V
                 .           .           V
   240           .           .        RF23
                 .           .           .
                 .           .           .
   243           .       DPF23............
                 .           V
                 .           V
   247           .       DBF14
                 .           V
                 .           V
   257           .        RF25
                 .           .
                 .           .
   260           .           .        F-25
                 .           .           .
                 .           .           .
   265           .       DPF25............
                 .           V
                 .           V
   268           .        RF30
                 .           .
                 .           .
   271           .           .        F-24
                 .           .           V
                 .           .           V
   276           .           .       RF30A



                 .           .           .
                 .           .           .
   279           .           .           .        F-30
                 .           .           .           .
                 .           .           .           .
   284           .           .           .           .        F-41
                 .           .           .           .           V
                 .           .           .           .           V
   289           .           .           .           .        RF41
                 .           .           .           .           .
                 .           .           .           .           .
   292           .           .           .           .           .        F-42
                 .           .           .           .           .           .
                 .           .           .           .           .           .
   297           .           .           .           .       DPF42............
                 .           .           .           .           V
                 .           .           .           .           V
   300           .           .           .           .       RF30B
                 .           .           .           .           .
                 .           .           .           .           .
   303           .       DPF30....................................
                 .           V
                 .           V
   306           .       RF-29
                 .           .
                 .           .
   309           .           .        F-29
                 .           .           .
                 .           .           .
   314           .      DPF29 ............
                 .           V
                 .           V
   317           .        RF28
                 .           .
                 .           .
   320           .           .        F-28
                 .           .           .
                 .           .           .
   325           .       DPF28............
                 .           .
                 .           .
   328      DPF28A............
                 V
                 V
   332       DBF28



                 V
                 V
   340       RF31A
                 V
                 V
   343       RF31B
                 V
                 V
   346       RF31C
                 .
                 .
   349           .        F-31
                 .           .
                 .           .
   354         DPF............

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1***************************************** 
***************************************
 *                                       *                                                   * 
*
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF
ENGINEERS     *
 *               JUN   1998              *                                                   *    HYDROLOGIC
ENGINEERING CENTER    *
 *            VERSION 4.1                *                                                   *          609 SECOND
STREET          *
 *                                       *                                                   *       DAVIS, CALIFORNIA
95616       *
 *  RUN DATE   19JAN23  TIME  14:36:48   *                                                   *           (916) 756-1104 
*
 *                                       *                                                   * 
*
 ***************************************** 
***************************************

                                      Wolf Ranch Tributary Four   FN FBAS-REV.DAT 
                                      Detention basin at design  point 14 
                                      F-Basins future developed condition with detention 
                                      Sub basins to F18/19 revised to match new DP 
                                      Final design of detention basin F18/19  Briargate Parkway 



                                      5-year and 100 Year, 24HR RAINFALL NOAA ATLAS 2 TYPE II STORM 
                                      REVISED 1-20-2023 

    9 IO          OUTPUT CONTROL VARIABLES
                        IPRNT           5  PRINT CONTROL
                        IPLOT           0  PLOT CONTROL
                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA
                         NMIN           5  MINUTES IN COMPUTATION INTERVAL
                        IDATE      1    0  STARTING DATE
                        ITIME        0000  STARTING TIME
                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES
                       NDDATE      2    0  ENDING DATE
                       NDTIME        0055  ENDING TIME
                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS
                         TOTAL TIME BASE   24.92 HOURS

           ENGLISH UNITS
                DRAINAGE AREA         SQUARE MILES
                PRECIPITATION DEPTH   INCHES
                LENGTH, ELEVATION     FEET
                FLOW                  CUBIC FEET PER SECOND
                STORAGE VOLUME        ACRE-FEET
                SURFACE AREA          ACRES
                TEMPERATURE           DEGREES FAHRENHEIT

      JP          MULTI-PLAN OPTION
                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION
                      RATIOS OF PRECIPITATION
                      .56      1.00
1

                PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
                                  FLOWS IN CUBIC FEET PER SECOND,  AREA IN SQUARE MILES
                                                  TIME TO PEAK IN HOURS

                                                           RATIOS APPLIED TO PRECIPITATION
 OPERATION       STATION     AREA    PLAN            RATIO 1  RATIO 2
                                                         .56     1.00

RATIO 1 = 5-yr
RATIO 2 = 100-yr



 HYDROGRAPH AT
+                    F-1       .17     1   FLOW           8.      94.
                                           TIME        12.25    12.08

 ROUTED TO
+                    RF1       .17     1   FLOW           7.      95.
                                           TIME        12.33    12.17

 HYDROGRAPH AT
+                    F-2       .04     1   FLOW           2.      25.
                                           TIME        12.17    12.08

 ROUTED TO
+                    RF2       .04     1   FLOW           2.      24.
                                           TIME        12.25    12.17

  2 COMBINED AT
+                   DPF2       .21     1   FLOW           9.     119.
                                           TIME        12.33    12.17

 ROUTED TO
+                   RF10       .21     1   FLOW           9.     118.
                                           TIME        12.33    12.17

 HYDROGRAPH AT
+                   F-10       .11     1   FLOW          34.     131.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF10       .32     1   FLOW          36.     230.
                                           TIME        12.17    12.17

 ROUTED TO
+                    RF8       .32     1   FLOW          36.     230.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                    F-8       .04     1   FLOW          17.      57.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                   F-17       .04     1   FLOW          20.      59.
                                           TIME        12.08    12.08



  3 COMBINED AT
+                   DPF8       .39     1   FLOW          70.     333.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                    F-9       .06     1   FLOW          15.      59.
                                           TIME        12.25    12.25

 HYDROGRAPH AT
+                   F-19       .01     1   FLOW           1.       6.
                                           TIME        12.08    12.00

  3 COMBINED AT
+                  DPF19       .46     1   FLOW          81.     386.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                    F-3       .09     1   FLOW           4.      52.
                                           TIME        12.25    12.17

 ROUTED TO
+                   RF11       .09     1   FLOW           4.      51.
                                           TIME        12.25    12.17

 HYDROGRAPH AT
+                   F-11       .04     1   FLOW          13.      50.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF11       .13     1   FLOW          15.      95.
                                           TIME        12.08    12.08

 ROUTED TO
+                   RF18       .13     1   FLOW          14.      92.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                   F-18       .03     1   FLOW           7.      32.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                    F-4       .27     1   FLOW          11.     128.
                                           TIME        12.33    12.17

 ROUTED TO



+                    RF4       .27     1   FLOW          11.     127.
                                           TIME        12.33    12.25

 HYDROGRAPH AT
+                    F-6       .03     1   FLOW           1.      18.
                                           TIME        12.17    12.08

 ROUTED TO
+                    RF6       .03     1   FLOW           1.      18.
                                           TIME        12.25    12.17

 HYDROGRAPH AT
+                    F-5       .11     1   FLOW           4.      46.
                                           TIME        12.42    12.25

 ROUTED TO
+                    RF5       .11     1   FLOW           4.      46.
                                           TIME        12.42    12.25

  2 COMBINED AT
+                   DPF6       .14     1   FLOW           5.      60.
                                           TIME        12.42    12.25

 ROUTED TO
+                   RF56       .14     1   FLOW           5.      60.
                                           TIME        12.42    12.25

  2 COMBINED AT
+                    DP4       .41     1   FLOW          15.     187.
                                           TIME        12.33    12.25

 ROUTED TO
+                  RF456       .41     1   FLOW          15.     187.
                                           TIME        12.33    12.25

 HYDROGRAPH AT
+                   F-12       .09     1   FLOW          25.     104.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF12       .50     1   FLOW          32.     265.
                                           TIME        12.17    12.17

 ROUTED TO
+                   RF12       .50     1   FLOW          32.     263.



                                           TIME        12.17    12.17

 ROUTED TO
+                   RF16       .50     1   FLOW          31.     261.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                   F-16       .08     1   FLOW          31.     105.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF16       .57     1   FLOW          58.     345.
                                           TIME        12.08    12.17

  3 COMBINED AT
+                  DPF18       .74     1   FLOW          79.     459.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                 DP1819      1.20     1   FLOW         160.     846.
                                           TIME        12.08    12.08

 ROUTED TO
+                 DB1819      1.20     1   FLOW          17.     222.
                                           TIME        15.33    12.75

                                       ** PEAK STAGES IN FEET **
                                       1   STAGE     7139.38  7142.39
                                           TIME        15.33    12.75

 ROUTED TO
+                  RF22A      1.20     1   FLOW          17.     222.
                                           TIME        15.42    12.83

 HYDROGRAPH AT
+                   F-22       .06     1   FLOW           4.      37.
                                           TIME        12.17    12.17

  2 COMBINED AT
+                  DPF22      1.26     1   FLOW          18.     234.
                                           TIME        15.33    12.50

 ROUTED TO
+                  RF27       1.26     1   FLOW          18.     238.
                                           TIME        15.58    12.58

Detention Basin F18/F19
5-yr Discharge=17cfs. 5-yr WSE=7139.38
100-yr Discharge=222cfs. 100-yr WSE=7142.39



 HYDROGRAPH AT
+                   F-27       .25     1   FLOW          66.     241.
                                           TIME        12.25    12.25

  2 COMBINED AT
+                  DPF27      1.51     1   FLOW          66.     398.
                                           TIME        12.25    12.42

 HYDROGRAPH AT
+                   F-7        .08     1   FLOW           4.      46.
                                           TIME        12.17    12.08

 ROUTED TO
+                   RF7        .08     1   FLOW           4.      46.
                                           TIME        12.33    12.17

 ROUTED TO
+                  RF14A       .08     1   FLOW           4.      46.
                                           TIME        12.33    12.17

 HYDROGRAPH AT
+                   F-14       .13     1   FLOW          33.     129.
                                           TIME        12.17    12.17

  2 COMBINED AT
+                   DP14       .21     1   FLOW          34.     175.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                   F-15       .02     1   FLOW          11.      33.
                                           TIME        12.08    12.08

 ROUTED TO
+                   RF15       .02     1   FLOW          11.      31.
                                           TIME        12.17    12.08

 HYDROGRAPH AT
+                   F-23       .03     1   FLOW          21.      55.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                 DPF23A       .05     1   FLOW          31.      86.
                                           TIME        12.08    12.08



 ROUTED TO
+                   RF23       .05     1   FLOW          30.      85.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF23       .26     1   FLOW          63.     252.
                                           TIME        12.17    12.17

 ROUTED TO
+                  DBF14       .26     1   FLOW           3.      81.
                                           TIME        19.92    12.58

                                       ** PEAK STAGES IN FEET **
                                       1   STAGE     7131.22  7133.45
                                           TIME        19.92    12.58

 ROUTED TO
+                   RF25       .26     1   FLOW           3.      81.
                                           TIME        20.00    12.58

 HYDROGRAPH AT
+                   F-25       .09     1   FLOW          27.      95.
                                           TIME        12.17    12.17

  2 COMBINED AT
+                  DPF25       .35     1   FLOW          27.     146.
                                           TIME        12.17    12.33

 ROUTED TO
+                   RF30       .35     1   FLOW          27.     144.
                                           TIME        12.25    12.33

 HYDROGRAPH AT
+                   F-24       .09     1   FLOW          62.     147.
                                           TIME        12.17    12.17

 ROUTED TO
+                  RF30A       .09     1   FLOW          61.     146.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                   F-30       .02     1   FLOW          10.      31.
                                           TIME        12.08    12.08

 HYDROGRAPH AT



+                   F-41       .08     1   FLOW          13.      69.
                                           TIME        12.17    12.17

 ROUTED TO
+                   RF41       .08     1   FLOW          13.      69.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                   F-42       .05     1   FLOW          15.      58.
                                           TIME        12.17    12.08

  2 COMBINED AT
+                  DPF42       .13     1   FLOW          28.     126.
                                           TIME        12.17    12.17

 ROUTED TO
+                  RF30B       .13     1   FLOW          28.     125.
                                           TIME        12.17    12.17

  4 COMBINED AT
+                  DPF30       .59     1   FLOW         125.     398.
                                           TIME        12.17    12.17

 ROUTED TO
+                  RF-29       .59     1   FLOW         125.     395.
                                           TIME        12.25    12.25

 HYDROGRAPH AT
+                   F-29       .02     1   FLOW          10.      32.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                 DPF29        .61     1   FLOW         133.     417.
                                           TIME        12.25    12.25

 ROUTED TO
+                   RF28       .61     1   FLOW         129.     414.
                                           TIME        12.25    12.25

 HYDROGRAPH AT
+                   F-28       .04     1   FLOW           8.      37.
                                           TIME        12.17    12.17

  2 COMBINED AT
+                  DPF28       .66     1   FLOW         136.     445.



                                           TIME        12.25    12.25

  2 COMBINED AT
+                 DPF28A      2.17     1   FLOW         202.     780.
                                           TIME        12.25    12.33

 ROUTED TO
+                  DBF28      2.17     1   FLOW          31.     590.
                                           TIME        16.83    12.67

                                       ** PEAK STAGES IN FEET **
                                       1   STAGE     6976.05  6978.39
                                           TIME        16.75    12.67

 ROUTED TO
+                  RF31A      2.17     1   FLOW          31.     589.
                                           TIME        16.83    12.67

 ROUTED TO
+                  RF31B      2.17     1   FLOW          31.     588.
                                           TIME        17.00    12.67

 ROUTED TO
+                  RF31C      2.17     1   FLOW          31.     586.
                                           TIME        17.00    12.75

 HYDROGRAPH AT
+                   F-31       .07     1   FLOW           3.      36.
                                           TIME        12.25    12.17

  2 COMBINED AT
+                    DPF      2.24     1   FLOW          32.     596.
                                           TIME        17.00    12.75
1 
                                           SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
                                               (FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 
                                                                                   INTERPOLATED TO 
                                                                                COMPUTATION INTERVAL 
            ISTAQ    ELEMENT      DT       PEAK    TIME TO     VOLUME      DT       PEAK    TIME TO     VOLUME 
                                                     PEAK                                     PEAK 

                                 (MIN)     (CFS)      (MIN)     (IN)     (MIN)     (CFS)     (MIN)       (IN) 

           FOR PLAN = 1  RATIO=  .00 
                RF1  MANE         1.25      7.82    738.75       .19      5.00      7.39    740.00         .19 



1***************************************** 
***************************************
 *                                       *                                                   *
* 
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF
ENGINEERS     *
 *               JUN   1998              *                                                   *    HYDROLOGIC
ENGINEERING CENTER    *
 *            VERSION 4.1                *                                                   *          609 SECOND
STREET          *
 *                                       *                                                   *       DAVIS, CALIFORNIA
95616       *
 *  RUN DATE   24AUG22  TIME  13:32:42   *                                                   *           (916) 756-1104 
*
 *                                       *                                                   * 
*
 ***************************************** 
***************************************

                                                 X     X  XXXXXXX   XXXXX           X 
                                                 X     X  X        X     X         XX 
                                                 X     X  X        X                X 
                                                 XXXXXXX  XXXX     X        XXXXX   X 
                                                 X     X  X        X                X 
                                                 X     X  X        X     X          X 
                                                 X     X  XXXXXXX   XXXXX          XXX

            THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

            THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT
STRUCTURE.
            THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77
VERSION
            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN AND AMPT INFILTRATION
            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

Basin F 

24 Hour Rainfall

Plugged F18/F19 Outlet Structure  
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

              1           ID             Wolf Ranch Tributary Four   FN FBASALT1.DAT 
              2           ID             Detention basin at design  point 14 ADDED 
              3           ID             F-Basins future developed condition with detention 
              4           ID             Sub basins to F18/19 revised to match new DP 
              5           ID             Final design of detention basin F18/19  Briargate Parkway 
              6           ID             Water quaility storage in DB 18/19 assumed full 
              7           ID             5-year and 100 Year, 24HR RAINFALL NOAA ATLAS 2 TYPE II STORM 
              8           ID             REVISED 8-24-2022 
                          *DIAGRAM 
              9           IT       5       0       0     300 
             10           IO       5       0 
             11           JR    PREC     .56     1.0 

             12           KK     F-1 
             13           KM        RUNOFF FOR SUB-BASIN F-1 
             14           BA   .1659 
             15           IN      15 
             16           PB     4.4 
             17           PC       0    .002    .005    .008    .011   .0104   .0170     .02    .023    .026
             18           PC    .029    .032    .035    .038    .041    .044    .048    .052    .056     .06
             19           PC   .0604    .068    .072    .076     .08    .085     .09    .095      .1    .105
             20           PC     .11    .115     .12    .126    .133     .14    .147    .155    .163    .172
             21           PC    .181    .191    .203    .218    .236    .257    .283    .387    .663    .707
             22           PC    .735    .758    .776    .791    .804    .815    .825    .834    .842    .849
             23           PC    .856    .863    .869    .875    .881    .887    .893    .898    .903    .908
             24           PC    .913    .918    .922    .926     .93    .934    .938    .942    .946     .95
             25           PC    .953    .956    .959    .962    .965    .968    .971    .974    .977     .98
             26           PC    .983    .986    .989    .992    .995    .998 
             27           LS       0      61 
             28           UD     .20 

             29           KK     RF1 
             30           KM         ROUTE FLOW FROM SUB-BASIN F-1 TO DP F2 
             31           RD    1450   0.037    0.04            TRAP      10       6 

             32           KK     F-2 
             33           KM         RUNOFF FROM SUB BASIN F-2 
             34           BA    .042 
             35           LS       0      61 
             36           UD     .19 



             37           KK     RF2 
             38           KM         ROUTE FLOW FROM SB F-2 TO DP F2 
             39           RD    1200     .04    .035            CIRC       3 

             40           KK    DPF2 
             41           KM         COMBINE RF1 AND RF2 
             42           HC       2 

             43           KK    RF10 
             44           KM         ROUTE FLOW FROM DP F2 TO DP F10 
             45           RD     540     .03    .013            CIRC       4 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

             46           KK    F-10 
             47           KM         RUNOFF FROM BASIN F-10 
             48           BA    .108 
             49           LS       0    72.6 
             50           UD    .178 

             51           KK   DPF10 
             52           KM         COMBINE FLOW FROM SB F-10 AND RF10 
             53           HC       2 

             54           KK     RF8 
             55           KM         ROUTE FLOW FROM DP F-10 TO DP F19 
             56           RD    1100     .03    .016            CIRC     4.5 

             57           KK     F-8 
             58           KM         RUNOFF FROM SB F-8 
             59           BA   .0402 
             60           LS       0    75.1 
             61           UD    .153 

             62           KK    F-17 
             63           KM        RUNOFF FROM SUB BASIN F-17 
             64           BA    .037 
             65           LS       0    78.1 
             66           UD    .135 

             67           KK    DPF8 
             68           KM         COMBINE RF-8,SUB BASIN F-8 AND SUB BASIN F-17 
             69           HC       3 



             70           KK     F-9 
             71           KM         RUNOFF FOR BASIN F-9 
             72           BA   .0639 
             73           LS       0    73.2 
             74           UD    .317 

             75           KK    F-19 
             76           KM        RUNOFF FROM SUB-BASIN F-19 
             77           BA   .0077 
             78           LS       0      61 
             79           UD   0.088 

             80           KK   DPF19 
             81           KM        COMBINE FLOW FROM DP F8, SB F-9, SB F-19 
             82           KM        THIS IS THE INFLOW TO DB F19 
             83           HC       3 

             84           KK     F-3 
             85           KM         RUNOFF FOR SUB-BASIN F-3 
             86           BA   .0942 
             87           LS       0      61 
             88           UD     .22 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

             89           KK    RF11 
             90           KM        ROUTE FLOW FROM SUB-BASIN F-3 TO DESIGN POINT F11 
             91           RD    1050    0.03    0.04            CIRC     103 

             92           KK    F-11 
             93           KM         RUNOFF FOR SUB-BASIN F-11 
             94           BA   .0404 
             95           LS       0    71.8 
             96           UD     .14 

             97           KK   DPF11 
             98           KM        COMBINE FLOW FROM SUB-BASIN F-11 AND RF11 
             99           HC       2 

            100           KK    RF18 
            101           KM        ROUTE FLOW FROM DESIGN POINT F11 TO DETENTION POINT DP18 
            102           RD    1200    0.03    .013            CIRC       3 



            103           KK    F-18 
            104           KM        RUNOFF FROM SB F-18 
            105           BA   .0285 
            106           LS       0    69.7 
            107           UD    .142 

            108           KK     F-4 
            109           KM         RUNOFF FROM SUB-BASIN F-4 
            110           BA   .2681 
            111           LS       0      61 
            112           UD     .28 

            113           KK     RF4 
            114           KM        ROUTE FLOW FROM SUB-BASIN F-4 TO DESIGN POINT F4 
            115           RD     650   0.044   0.013            CIRC       4 

            116           KK     F-6 
            117           KM        RUNOFF FROM SUB-BASIN F-6 
            118           BA    .031 
            119           LS       0      61 
            120           UD     .19 

            121           KK     RF6 
            122           KM        ROUTE FLOW FROM F6 TO DP F6 
            123           RD     980     .03    .013            CIRC     2.5 

            124           KK     F-5 
            125           KM         RUNOFF FOR SUB-BASIN F-5 
            126           BA   .1073 
            127           LS       0      61 
            128           UD     .34 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

            129           KK     RF5 
            130           KM        ROUTE FLOW FROM SUB-BASIN F-5 TO DESIGN POINT F6 
            131           RD     500     .04    .013            CIRC       3 

            132           KK    DPF6 
            133           KM        COMBINE RF5 AND RF6 
            134           HC       2 



            135           KK    RF56 
            136           KM          ROUTE DPF6 TO DPF4 
            137           RD    1020     .03    .013            CIRC       4 

            138           KK     DP4 
            139           KM         COMBINE RF4 AND RF56 
            140           HC       2 

            141           KK   RF456 
            142           KM        ROUTE DPF4 TO DP12 
            143           RD     640     .03    .013            CIRC       4 

            144           KK    F-12 
            145           KM         RUNOFF FOR SUB-BASIN F-12 
            146           BA   .0899 
            147           LS       0      71 
            148           UD    .167 

            149           KK   DPF12 
            150           KM        COMBINE FLOW FROM SUB-BASIN F-12 AND RF456 
            151           HC       2 

            152           KK    RF12 
            153           KM        ROUTE FLOW FROM DESIGN POINT F12 TO RF16 
            154           RD     720    0.02   0.013            CIRC       4 

            155           KK    RF16 
            156           KM        ROUTE FLOW FROM RF12 TO RF16 
            157           RD     820     .03    .013            CIRC     4.5 

            158           KK    F-16 
            159           KM        RUNOFF FROM SB F-16 
            160           BA   .0759 
            161           LS       0      75 
            162           UD    .165 

            163           KK   DPF16 
            164           KM        COMBINE FLOW FROM SB F-16 AND RF16 
            165           HC       2 

            166           KK   DPF18 
            167           KM        COMBINE FLOW FROM SUB-BASIN F-18, DP16 AND RF18 
            168           HC       3 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

            169           KK  DP1819 
            170           KM         COMBINE DPF18 AND DPF19 
            171           KM        INFLOW TO DET BASIN 1819 
            172           HC       2 

            173           KK  DB1819 
            174           KM          ROUTE DPF1819  THROUGH DETENTION BASIN DB1819 
            175           KM          THIS IS OUTFLOW FROM DETENTION BASIN 18-19 
            176           KM          WATER QUALTY STORAGE POOL ASSUMED FULL 
            177           RS       1    ELEV  7137.5 
            178           SV       0     1.4    5.01     9.1   15.34   22.25   29.56   37.23    45.2   53.42
            179           SV   61.89   66.23                                                                 
            180           SE  7137.5    7138    7139    7140    7141    7142    7143    7144    7145    7146 
            181           SE    7147  7147.5                                                                 
            182           SQ       0      .1     .15      .2     .25      .3      .5    69.4   196.4   344.8 
            183           SQ   357.5   363.7 

            184           KK   RF22A 
            185           KM        ROUTE FLOW FROM DETENTION BASIN 1819 TO DESIGN POINT DP F22 
            186           RD    1800   0.027    0.02            TRAP      10       6 

            187           KK    F-22 
            188           KM         RUNOFF FOR SUB-BASIN F-22 
            189           BA    .059 
            190           LS       0    62.7 
            191           UD     .21 

            192           KK   DPF22 
            193           KM        COMBINE FLOW FROM SUB-BASIN F-22, AND RF22A 
            194           HC       2 

            195           KK   RF27 
            196           KM        ROUTE FLOW FROM DESIGN POINT DPF22 TO DESIGN POINT F27 
            197           RD    3700    0.04    0.04            TRAP      20       3 

            198           KK    F-27 
            199           KM        RUNOFF FROM SUB BASIN F-27 
            200           BA     .255 
            201           LS       0    74 
            202           UD     .32 

            203           KK   DPF27 

F18/F19 outlet structure grate
modeled as plugged. No
significant flows out until WSE=
spillway grate elevation



            204           KM        COMBINE RF27 ANS SUB BASIN F-27 
            205           HC       2 

            206           KK    F-7 
            207           KM         RUNOFF FOR SUB-BASIN F-7 
            208           BA   .0782 
            209           LS       0      61 
            210           UD     .19 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

            211           KK    RF7 
            212           KM        ROUTE FLOW FROM SUB-BASIN F-7 TO DESIGN POINT F14A 
            213           RD    1200   0.033    0.04            TRAP      10       6 

            214           KK   RF14A 
            215           KM        ROUTE FLOW FROM DESIGN POINT F14A TO DB 14 
            216           RD     400   0.027   0.013            CIRC       4 

            217           KK    F-14 
            218           KM        RUNOFF FROM SB F-14 
            219           BA    .128 
            220           LS       0    72.3 
            221           UD     .25 

            222           KK    DP14 
            223           KM         COMBINE RF 14A AND SB F14 
            224           HC       2 

            225           KK    F-15 
            226           KM         RUNOFF FROM SUB-BASIN F-15 
            227           BA   .0210 
            228           LS       0    77.8 
            229           UD     .15 

            230           KK    RF15 
            231           KM           ROUTE RUNOFF FROM F-15  TO DESIGN POINT F23A 
            232           RD    1100    .023     .04            TRAP      10       3 

            233           KK    F-23 
            234           KM         RUNOFF FROM SUB BASIN F-23 
            235           BA   .0310 
            236           LS       0    82.8 



            237           UD     .18 

            238           KK  DPF23A 
            239           KM         COMBINE FLOW FROM RF15 AND  SUB-BASIN F-23 
            240           HC       2 

            241           KK    RF23 
            242           KM         ROUTE FLOW FROM DP F23 TO DP23 
            243           RD     300     .03    .013            CIRC     2.5 

            244           KK   DPF23 
            245           KM        COMBINE FLOW FROM DP14 AND RF23 
            246           KM          THIS IS INFLOW TO DETENTION BASIN DB14 
            247           HC       2 

            248           KK    DB14 
            249           KM         DETENTION BASIN DB14 
            250           KM          THIS IS OUTFLOW FROM DETENTION BASIN 14 
            251           RS       1    ELEV  7124.5 
            252           SV       0    .006    .011    .133     .59    1.56    2.94    4.49    5.30    6.14
            253           SV    7.89    8.81    9.76   11.73   12.75 
            254           SE  7124.5  7125.5  7126.0  7127.0  7128.0  7129.0  7130.0  7131.0  7131.5  7132.0
1                                                       HEC-1 INPUT                                             PAGE  7

           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

            255           SE    7133  7133.5    7134  7135.0  7135.5 
            256           SQ       0     .19     .24     .43     .58     .82    1.00    1.14     5.2    27.6
            257           SQ    78.5    81.0   191.3   666.5     994 

            258           KK    RF25 
            259           KM        ROUTE FLOW FROM DETENTION BASIN DB  14 TO DESIGN POINT F25 
            260           RD    2600   0.023   0.013            CIRC       3 

            261           KK    F-25 
            262           KM         RUNOFF FOR SUB-BASIN F-25 
            263           BA   .0890 
            264           LS       0    74.9 
            265           UD     .28 

            266           KK   DPF25 
            267           KM        COMBINE FLOW FROM RF25 AND SB 25 
            268           HC       2 

            269           KK    RF30 



            270           KM        ROUTE FLOW FROM DESIGN POINT F25 TO DESIGN POINT F30 
            271           RD     750   0.027   0.013            CIRC       4 

            272           KK    F-24 
            273           KM         RUNOFF FOR SUB-BASIN F-24 
            274           BA   .0890 
            275           LS       0      86 
            276           UD     .26 

            277           KK   RF30A 
            278           KM        ROUTE FLOW FROM SUB-BASIN    F24 TO DESIGN POINT F30 
            279           RD     920   0.033   0.013            CIRC     3.5 

            280           KK    F-30 
            281           KM         RUNOFF FOR SUB-BASIN F-30 
            282           BA   .0212 
            283           LS       0    77.4 
            284           UD     .18 

            285           KK    F-41 
            286           KM         RUNOFF FROM SUB-BASIN F-41 
            287           BA    .081 
            288           LS       0      68 
            289           UD     .22 

            290           KK    RF41 
            291           KM         ROUTE RUNOFF FROM  SUB-BASIN F-41 TO DP42 
            292           RD    1450     .03    .013            CIRC     2.5 

            293           KK    F-42 
            294           KM         RUNOFF FROM SUB-BASIN F-42 
            295           BA    .053 
            296           LS              73 
            297           UD     .22 
1                                                       HEC-1 INPUT                                             PAGE  8

           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

            298           KK   DPF42 
            299           KM        COMBINE RUNOFF FROM F-42 AND RF41 
            300           HC       2 

            301           KK   RF30B 
            302           KM        ROUTE FLOW FROM DESIGN POINT F42 TO DESIGN POINT F30 



            303           RD     600     .03    .013            CIRC       3 

            304           KK   DPF30 
            305           KM         COMBINE FLOW FROM RF30B,RF30A, RF30 AND SUB-BASIN F-30 
            306           HC       4 

            307           KK   RF-29 
            308           KM        ROUTE FLOW FROM DESIGN POINT F30 TO DESIGN POINT F29 
            309           RD    2350   0.027    0.04            TRAP       6       3 

            310           KK    F-29 
            311           KM         RUNOFF FOR SUB-BASIN F-29 
            312           BA   .0226 
            313           LS       0    77.4 
            314           UD     .19 

            315           KK  DPF29 
            316           KM        COMBINE FLOW FROM RF29 AND SUB-BASIN F-29 
            317           HC       2 

            318           KK    RF28 
            319           KM        ROUTE FLOW FROM DESIGN POINT F29 TO DESIGN POINT F28 
            320           RD     750   0.015    0.04            TRAP      20       3 

            321           KK    F-28 
            322           KM         RUNOFF FOR SUB-BASIN F-28 
            323           BA    .042 
            324           LS       0    68.9 
            325           UD     .23 

            326           KK   DPF28 
            327           KM        COMBINE FLOW FROM RF28, SB F-28 
            328           HC       2 

            329           KK  DPF28A 
            330           KM        COMBINE DP F27 AND DP F28 
            331           KM        THIS IS INFLOW TO DETENTION BASIN F28 
            332           HC       2 

            333           KK   DBF28 
            334           KM        ROUTE DPF28 THROUGH DETENTION BASIN DBF28 
            335           KM        THIS IS OUTFLOW FROM DETENTION BASIN F28 
            336           KM        FINAL DESIGN STAGE DISCHARGE 
            337           RS       1    ELEV    6968 
            338           SV       0    1.07    5.23   10.56    16.7    20.2      24   32.76      43 



            339           SE    6968    6970    6972    6974    6976    6977    6978    6980    6982 
            340           SQ       0     1.5     4.8    10.2    15.6     340     520     880    1000 
1                                                       HEC-1 INPUT                                             PAGE  9

           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

            341           KK    RF31 
            342           KM        ROUTE FLOW FROM DB F28 TO DESIGN POINT F 
            343           RD    3500   0.023    0.04            TRAP      20       3 

            344           KK    F-31 
            345           KM         RUNOFF FOR SUB-BASIN F-31 
            346           BA    .069 
            347           LS       0      61 
            348           UD     .34 

            349           KK     DPF 
            350           KM        COMBINE FLOW FROM RF31 AND F-31 
            351           HC       2 
            352           ZZ 
1
                 SCHEMATIC DIAGRAM OF STREAM NETWORK
 INPUT
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

    12         F-1
                 V
                 V
    29         RF1
                 .
                 .
    32           .         F-2
                 .           V
                 .           V
    37           .         RF2
                 .           .
                 .           .
    40        DPF2............
                 V
                 V
    43        RF10
                 .



                 .
    46           .        F-10
                 .           .
                 .           .
    51       DPF10............
                 V
                 V
    54         RF8
                 .
                 .
    57           .         F-8
                 .           .
                 .           .
    62           .           .        F-17
                 .           .           .
                 .           .           .
    67        DPF8........................
                 .
                 .
    70           .         F-9
                 .           .
                 .           .
    75           .           .        F-19
                 .           .           .
                 .           .           .
    80       DPF19........................
                 .
                 .
    84           .         F-3
                 .           V
                 .           V
    89           .        RF11
                 .           .
                 .           .
    92           .           .        F-11
                 .           .           .
                 .           .           .
    97           .       DPF11............
                 .           V
                 .           V
   100           .        RF18
                 .           .
                 .           .
   103           .           .        F-18
                 .           .           .



                 .           .           .
   108           .           .           .         F-4
                 .           .           .           V
                 .           .           .           V
   113           .           .           .         RF4
                 .           .           .           .
                 .           .           .           .
   116           .           .           .           .         F-6
                 .           .           .           .           V
                 .           .           .           .           V
   121           .           .           .           .         RF6
                 .           .           .           .           .
                 .           .           .           .           .
   124           .           .           .           .           .         F-5
                 .           .           .           .           .           V
                 .           .           .           .           .           V
   129           .           .           .           .           .         RF5
                 .           .           .           .           .           .
                 .           .           .           .           .           .
   132           .           .           .           .        DPF6............
                 .           .           .           .           V
                 .           .           .           .           V
   135           .           .           .           .        RF56
                 .           .           .           .           .
                 .           .           .           .           .
   138           .           .           .         DP4............
                 .           .           .           V
                 .           .           .           V
   141           .           .           .       RF456
                 .           .           .           .
                 .           .           .           .
   144           .           .           .           .        F-12
                 .           .           .           .           .
                 .           .           .           .           .
   149           .           .           .       DPF12............
                 .           .           .           V
                 .           .           .           V
   152           .           .           .        RF12
                 .           .           .           V
                 .           .           .           V
   155           .           .           .        RF16
                 .           .           .           .
                 .           .           .           .
   158           .           .           .           .        F-16
                 .           .           .           .           .



                 .           .           .           .           .
   163           .           .           .       DPF16............
                 .           .           .           .
                 .           .           .           .
   166           .       DPF18........................
                 .           .
                 .           .
   169      DP1819............
                 V
                 V
   173      DB1819
                 V
                 V
   184       RF22A
                 .
                 .
   187           .        F-22
                 .           .
                 .           .
   192       DPF22............
                 V
                 V
   195       RF27 
                 .
                 .
   198           .        F-27
                 .           .
                 .           .
   203       DPF27............
                 .
                 .
   206           .        F-7 
                 .           V
                 .           V
   211           .        RF7 
                 .           V
                 .           V
   214           .       RF14A
                 .           .
                 .           .
   217           .           .        F-14
                 .           .           .
                 .           .           .
   222           .        DP14............
                 .           .



                 .           .
   225           .           .        F-15
                 .           .           V
                 .           .           V
   230           .           .        RF15
                 .           .           .
                 .           .           .
   233           .           .           .        F-23
                 .           .           .           .
                 .           .           .           .
   238           .           .      DPF23A............
                 .           .           V
                 .           .           V
   241           .           .        RF23
                 .           .           .
                 .           .           .
   244           .       DPF23............
                 .           V
                 .           V
   248           .        DB14
                 .           V
                 .           V
   258           .        RF25
                 .           .
                 .           .
   261           .           .        F-25
                 .           .           .
                 .           .           .
   266           .       DPF25............
                 .           V
                 .           V
   269           .        RF30
                 .           .
                 .           .
   272           .           .        F-24
                 .           .           V
                 .           .           V
   277           .           .       RF30A
                 .           .           .
                 .           .           .
   280           .           .           .        F-30
                 .           .           .           .
                 .           .           .           .
   285           .           .           .           .        F-41
                 .           .           .           .           V



                 .           .           .           .           V
   290           .           .           .           .        RF41
                 .           .           .           .           .
                 .           .           .           .           .
   293           .           .           .           .           .        F-42
                 .           .           .           .           .           .
                 .           .           .           .           .           .
   298           .           .           .           .       DPF42............
                 .           .           .           .           V
                 .           .           .           .           V
   301           .           .           .           .       RF30B
                 .           .           .           .           .
                 .           .           .           .           .
   304           .       DPF30....................................
                 .           V
                 .           V
   307           .       RF-29
                 .           .
                 .           .
   310           .           .        F-29
                 .           .           .
                 .           .           .
   315           .      DPF29 ............
                 .           V
                 .           V
   318           .        RF28
                 .           .
                 .           .
   321           .           .        F-28
                 .           .           .
                 .           .           .
   326           .       DPF28............
                 .           .
                 .           .
   329      DPF28A............
                 V
                 V
   333       DBF28
                 V
                 V
   341        RF31
                 .
                 .
   344           .        F-31
                 .           .



                 .           .
   349         DPF............

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1***************************************** 
***************************************
 *                                       *                                                   * 
*
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF
ENGINEERS     *
 *               JUN   1998              *                                                   *    HYDROLOGIC
ENGINEERING CENTER    *
 *            VERSION 4.1                *                                                   *          609 SECOND
STREET          *
 *                                       *                                                   *       DAVIS, CALIFORNIA
95616       *
 *  RUN DATE   24AUG22  TIME  13:32:42   *                                                   *           (916) 756-1104 
*
 *                                       *                                                   * 
*
 ***************************************** 
***************************************

                                      Wolf Ranch Tributary Four   FN FBASALT1.DAT 
                                      Detention basin at design  point 14 ADDED 
                                      F-Basins future developed condition with detention 
                                      Sub basins to F18/19 revised to match new DP 
                                      Final design of detention basin F18/19  Briargate Parkway 
                                      Water quaility storage in DB 18/19 assumed full 
                                      5-year and 100 Year, 24HR RAINFALL NOAA ATLAS 2 TYPE II STORM 
                                      REVISED 8-24-2022 

   10 IO          OUTPUT CONTROL VARIABLES
                        IPRNT           5  PRINT CONTROL
                        IPLOT           0  PLOT CONTROL
                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA
                         NMIN           5  MINUTES IN COMPUTATION INTERVAL
                        IDATE      1    0  STARTING DATE
                        ITIME        0000  STARTING TIME



                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES
                       NDDATE      2    0  ENDING DATE
                       NDTIME        0055  ENDING TIME
                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS
                         TOTAL TIME BASE   24.92 HOURS

           ENGLISH UNITS
                DRAINAGE AREA         SQUARE MILES
                PRECIPITATION DEPTH   INCHES
                LENGTH, ELEVATION     FEET
                FLOW                  CUBIC FEET PER SECOND
                STORAGE VOLUME        ACRE-FEET
                SURFACE AREA          ACRES
                TEMPERATURE           DEGREES FAHRENHEIT

      JP          MULTI-PLAN OPTION
                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION
                      RATIOS OF PRECIPITATION
                      .56      1.00
1

                PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
                                  FLOWS IN CUBIC FEET PER SECOND,  AREA IN SQUARE MILES
                                                  TIME TO PEAK IN HOURS

                                                           RATIOS APPLIED TO PRECIPITATION
 OPERATION       STATION     AREA    PLAN            RATIO 1  RATIO 2
                                                         .56     1.00

 HYDROGRAPH AT
+                    F-1       .17     1   FLOW           8.      94.
                                           TIME        12.25    12.08

 ROUTED TO
+                    RF1       .17     1   FLOW           7.      95.
                                           TIME        12.33    12.17

 HYDROGRAPH AT
+                    F-2       .04     1   FLOW           2.      25.
                                           TIME        12.17    12.08



 ROUTED TO
+                    RF2       .04     1   FLOW           2.      24.
                                           TIME        12.25    12.17

  2 COMBINED AT
+                   DPF2       .21     1   FLOW           9.     119.
                                           TIME        12.33    12.17

 ROUTED TO
+                   RF10       .21     1   FLOW           9.     118.
                                           TIME        12.33    12.17

 HYDROGRAPH AT
+                   F-10       .11     1   FLOW          34.     131.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF10       .32     1   FLOW          36.     230.
                                           TIME        12.17    12.17

 ROUTED TO
+                    RF8       .32     1   FLOW          36.     230.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                    F-8       .04     1   FLOW          17.      57.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                   F-17       .04     1   FLOW          20.      59.
                                           TIME        12.08    12.08

  3 COMBINED AT
+                   DPF8       .39     1   FLOW          70.     333.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                    F-9       .06     1   FLOW          15.      59.
                                           TIME        12.25    12.25

 HYDROGRAPH AT
+                   F-19       .01     1   FLOW           1.       6.
                                           TIME        12.08    12.00



  3 COMBINED AT
+                  DPF19       .46     1   FLOW          81.     386.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                    F-3       .09     1   FLOW           4.      52.
                                           TIME        12.25    12.17

 ROUTED TO
+                   RF11       .09     1   FLOW           4.      51.
                                           TIME        12.25    12.17

 HYDROGRAPH AT
+                   F-11       .04     1   FLOW          13.      50.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF11       .13     1   FLOW          15.      95.
                                           TIME        12.08    12.08

 ROUTED TO
+                   RF18       .13     1   FLOW          14.      92.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                   F-18       .03     1   FLOW           7.      32.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                    F-4       .27     1   FLOW          11.     128.
                                           TIME        12.33    12.17

 ROUTED TO
+                    RF4       .27     1   FLOW          11.     127.
                                           TIME        12.33    12.25

 HYDROGRAPH AT
+                    F-6       .03     1   FLOW           1.      18.
                                           TIME        12.17    12.08

 ROUTED TO
+                    RF6       .03     1   FLOW           1.      18.
                                           TIME        12.25    12.17

 HYDROGRAPH AT



+                    F-5       .11     1   FLOW           4.      46.
                                           TIME        12.42    12.25

 ROUTED TO
+                    RF5       .11     1   FLOW           4.      46.
                                           TIME        12.42    12.25

  2 COMBINED AT
+                   DPF6       .14     1   FLOW           5.      60.
                                           TIME        12.42    12.25

 ROUTED TO
+                   RF56       .14     1   FLOW           5.      60.
                                           TIME        12.42    12.25

  2 COMBINED AT
+                    DP4       .41     1   FLOW          15.     187.
                                           TIME        12.33    12.25

 ROUTED TO
+                  RF456       .41     1   FLOW          15.     187.
                                           TIME        12.33    12.25

 HYDROGRAPH AT
+                   F-12       .09     1   FLOW          25.     104.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF12       .50     1   FLOW          32.     265.
                                           TIME        12.17    12.17

 ROUTED TO
+                   RF12       .50     1   FLOW          32.     263.
                                           TIME        12.17    12.17

 ROUTED TO
+                   RF16       .50     1   FLOW          31.     261.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                   F-16       .08     1   FLOW          31.     105.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF16       .57     1   FLOW          58.     345.



                                           TIME        12.08    12.17

  3 COMBINED AT
+                  DPF18       .74     1   FLOW          79.     459.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                 DP1819      1.20     1   FLOW         160.     846.
                                           TIME        12.08    12.08

 ROUTED TO
+                 DB1819      1.20     1   FLOW           0.     136.
                                           TIME        23.92    13.17

                                       ** PEAK STAGES IN FEET **
                                       1   STAGE     7141.86  7144.53
                                           TIME        24.50    13.17

 ROUTED TO
+                  RF22A      1.20     1   FLOW           0.     136.
                                           TIME        24.17    13.25

 HYDROGRAPH AT
+                   F-22       .06     1   FLOW           4.      37.
                                           TIME        12.17    12.17

  2 COMBINED AT
+                  DPF22      1.26     1   FLOW           4.     142.
                                           TIME        12.17    13.25

 ROUTED TO
+                  RF27       1.26     1   FLOW           5.     142.
                                           TIME        12.58    13.33

 HYDROGRAPH AT
+                   F-27       .24     1   FLOW          75.     248.
                                           TIME        12.25    12.25

  2 COMBINED AT
+                  DPF27      1.50     1   FLOW          75.     284.
                                           TIME        12.25    12.25

 HYDROGRAPH AT
+                   F-7        .08     1   FLOW           4.      46.
                                           TIME        12.17    12.08



 ROUTED TO
+                   RF7        .08     1   FLOW           4.      46.
                                           TIME        12.33    12.17

 ROUTED TO
+                  RF14A       .08     1   FLOW           4.      46.
                                           TIME        12.33    12.17

 HYDROGRAPH AT
+                   F-14       .13     1   FLOW          33.     129.
                                           TIME        12.17    12.17

  2 COMBINED AT
+                   DP14       .21     1   FLOW          34.     175.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                   F-15       .02     1   FLOW          11.      33.
                                           TIME        12.08    12.08

 ROUTED TO
+                   RF15       .02     1   FLOW          11.      31.
                                           TIME        12.17    12.08

 HYDROGRAPH AT
+                   F-23       .03     1   FLOW          21.      55.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                 DPF23A       .05     1   FLOW          31.      86.
                                           TIME        12.08    12.08

 ROUTED TO
+                   RF23       .05     1   FLOW          30.      85.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF23       .26     1   FLOW          63.     252.
                                           TIME        12.17    12.17

 ROUTED TO
+                   DB14       .26     1   FLOW           3.      81.
                                           TIME        19.92    12.58



                                       ** PEAK STAGES IN FEET **
                                       1   STAGE     7131.22  7133.45
                                           TIME        19.92    12.58

 ROUTED TO
+                   RF25       .26     1   FLOW           3.      81.
                                           TIME        20.00    12.58

 HYDROGRAPH AT
+                   F-25       .09     1   FLOW          27.      95.
                                           TIME        12.17    12.17

  2 COMBINED AT
+                  DPF25       .35     1   FLOW          27.     146.
                                           TIME        12.17    12.33

 ROUTED TO
+                   RF30       .35     1   FLOW          27.     144.
                                           TIME        12.25    12.33

 HYDROGRAPH AT
+                   F-24       .09     1   FLOW          62.     147.
                                           TIME        12.17    12.17

 ROUTED TO
+                  RF30A       .09     1   FLOW          61.     146.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                   F-30       .02     1   FLOW          10.      31.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                   F-41       .08     1   FLOW          13.      69.
                                           TIME        12.17    12.17

 ROUTED TO
+                   RF41       .08     1   FLOW          13.      69.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                   F-42       .05     1   FLOW          15.      58.
                                           TIME        12.17    12.08

  2 COMBINED AT



+                  DPF42       .13     1   FLOW          28.     126.
                                           TIME        12.17    12.17

 ROUTED TO
+                  RF30B       .13     1   FLOW          28.     125.
                                           TIME        12.17    12.17

  4 COMBINED AT
+                  DPF30       .59     1   FLOW         125.     398.
                                           TIME        12.17    12.17

 ROUTED TO
+                  RF-29       .59     1   FLOW         125.     395.
                                           TIME        12.25    12.25

 HYDROGRAPH AT
+                   F-29       .02     1   FLOW          10.      32.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                 DPF29        .61     1   FLOW         133.     417.
                                           TIME        12.25    12.25

 ROUTED TO
+                   RF28       .61     1   FLOW         129.     414.
                                           TIME        12.25    12.25

 HYDROGRAPH AT
+                   F-28       .04     1   FLOW           8.      37.
                                           TIME        12.17    12.17

  2 COMBINED AT
+                  DPF28       .66     1   FLOW         136.     445.
                                           TIME        12.25    12.25

  2 COMBINED AT
+                 DPF28A      2.15     1   FLOW         211.     730.
                                           TIME        12.25    12.25

 ROUTED TO
+                  DBF28      2.15     1   FLOW          14.     484.
                                           TIME        18.25    12.50

                                       ** PEAK STAGES IN FEET **
                                       1   STAGE     6975.26  6977.80



                                           TIME        18.25    12.50

 ROUTED TO
+                   RF31      2.15     1   FLOW          14.     526.
                                           TIME        18.50    12.50

 HYDROGRAPH AT
+                   F-31       .07     1   FLOW           3.      30.
                                           TIME        12.42    12.25

  2 COMBINED AT
+                    DPF      2.22     1   FLOW          14.     548.
                                           TIME        17.83    12.50
1 

 *** NORMAL END OF HEC-1 ***
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Revised Figure 6: Wolf Ranch MDDP Update
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April 19, 2023

Mr. Jonathan Scherer

City of Colorado Springs

Water Resources Engineering Division

30 South Nevada Ave, Suite 401

Colorado Springs, CO 80903

RE: Wolf	Ranch	 �	Detention	 F18/F19	 ‐	 Variance	Request

Kiowa	Project	Number	 22035

Dear Mr. Scherer:

This letter is being submitted to request variance for the requirement to use a Type VI impact basin

for a storm sewer pipe outfall greater than 48-inches in diameter. This request is for one of the

existing pipe outfalls into Detention Basin F18/F19. The variances are for public infrastructure.

Variance for the impact basin requirement stated in Chapter 10, Section 4.3 of the City	 of 	 Colorado

Springs,	 Drainage	 Criteria	 Manual,	 Volume	 1 which references Mile High Flood District (MHFD) for

requirements (Chapter 9, Section 3.2.4 of Volume	 2	 of 	 the	 Urban	 Storm	 Drainage	 Criteria	 Manual

(USDCM) prepared by MHFD). Following are the two standards:

City of Colorado Springs manual: “The use of concrete impact stilling basins is discouraged where

moderate outlet conditions exist, but there are situations when the design engineer may have to

consider using an impact stilling basin. Those situations are generally discussed in the Hydraulic

Structures Chapter of Volume 2 of the UDFCD Manual. Impact stilling basins shall be designed in

accordance with the Hydraulic Structures Chapter of Volume 2 of the UDFCD Manual.”

Volume 2, USDCM: Figures 9-43 and 9-44 provide design layout for circular outlets up to 48

inches in diameter. Unlike the Type VI impact basin used for large outlets, the modified basin

does not require sizing for flow under velocities recommended in the Streets, Inlets, and Storm

Drains chapter. However, use of this detail is limited to exit velocities of 18 feet per second or

less. For larger conduits and higher exit velocities, use the Type VI impact basin.

The existing 54-inch storm sewer pipe outfall into the west end of Detention Basin F18/F19 includes

a 100-year flow of 59 cfs, flow velocity = 7.7 ft/sec, flow depth = 2.2-ft and pipe slope = 0.4%, Froude

Number=1.05. The existing pipe includes an FES on the end of the pipe and a depressed riprap area.

No Type VI stilling basin. The flow in this pipe can be considered “moderate” to low because it is well

below the full flow capacity of the pipe and the flow velocity is less than 18 ft/sec. The pipe is

oversized for the 100-year flow as the upstream tributary area has been reduced from 0.102mi2

(123cfs) to 0.064mi2 (59cfs) since pipe installation (see Appendix). This reduction in the tributary

area to the 54-inch pipe is due to a revision in the site layout and the preparation of the final grading

for these areas upstream of the storm sewer. The 100-yr flow (59cfs) accounts for all known future

development tributary to the existing 54-inch pipe. In the future, if the flow at this pipe outfall/impact

basin increases, the developer will be responsible for analyzing the outlet to confirm it will function

as required by City criteria.  The 100-yr flow (59 cfs) could be conveyed by a 42-inch pipe. If the pipe

was 48-inches it would be able to convey 91 cfs using the same slope and not under pressure. See

Appendix for calculation. 

http://www.kiowaengineering.com
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The 100-yr energy grade line (EGL) has been calculated for the proposed forebay structure to

determine the maximum water surface height. The EGL calculation is based on the water surface

depth flowing over the downstream end of the forebay and no flows through the forebay notch or

over the sidewalls. These assumptions resulted in a higher EGL than is likely for the proposed flow.

The EGL is calculated to be at Elevation=7143.50 and the top of structure at and upstream of the

baffle is 7146.39, providing roughly 2.9-feet of freeboard at the baffle block where there is the highest

risk of backsplash beyond the wingwalls.

Mile High Flood District and the State of Colorado Water Resources-Dam Safety division were

contacted to get guidance on calculations to determine the backsplash. Neither were able to provide

a calculation method and both pointed to USBR. Kiowa has reviewed several USBR and hydraulic

documents/manuals and did not find a calculation method. The closest method is the determination

of side wall height for a Baffled Chute Spillway from the Design of Small Dams (Section 9.8.i). The

calculation is 3 x 0.8 or 0.9 x Critical Flow Depth (Dc). Using the critical flow depth out of the pipe of

2.23-ft, the side wall height should be at least 6.02-ft (3 x 0.9 x 2.23’) at the baffle to minimize the

chance of splash over the walls. The structure includes 6.39-ft high walls at and upstream of the

baffle. The Design of Small Dams manual also states, “This wall height will contain the main flow and

most of the splash. It is not necessary or practical to build the walls high enough to contain all the

splash.” Kiowa feels this calculation is conservative.

The calculations were completed assuming an empty detention basin with no backwater, it is likely

there will be water in the structure which will reduce the velocity of the flows exiting the pipe and

reduce the splash height. The proposed design minimizes the possibility of water splashing outside

the structure and causing erosion behind the wingwalls. With the low likelihood of negative impacts

caused from backsplash we do not feel there is a need to make changes to the inspection and

maintenance manual of the facility.

The use of a Type VI impact basin will not work in this location due to the minimal vertical drop

between the end of the existing pipe and the bottom of forebay. The existing 54-inch storm sewer is

sloped at 0.4% and the existing trickle channel is sloping up to the pipe at 0.5%. Where the pipe and

trickle channel meet there is only a 2-inches fall from the pipe outlet. The flows from the pipe will go

under the hanging baffle. In addition, the flows in the pipe are at a moderate to low velocity and

nearly subcritical (if the flow was higher it would be subcritical, for comparison, a flow of 123 cfs has

a Froude number of 0.80). The next upstream manhole along the existing 54-inch pipe is 262-ft

upstream with a 0.5-ft fall through the manhole. It would not be possible to create enough drop at

the end of the pipe even if the pipe was re-laid.

For these reasons, a variance is being requested to not use a Type VI impact basin and instead use a

more appropriate impact basin similar to the one shown in Figures 9-43 and 9-44 of the USDCM.

These variances will not increase flows or decrease water quality in Fountain Creek.

Sincerely,
Kiowa Engineering Corporation

Matthew Erichsen, P.E., CFM

Senior Civil Engineer

4/19/23

http://www.kiowaengineering.com
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APPENDIX A

Figure 1:  Vicinity Map

Wolf Ranch PCM Plans
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APPENDIX B

Curve Number and % Impervious Calculation

MHFD Culvert Calculations

Energy Grade Line Calculations

Proposed Forebay Elevation View
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Detention Basin F18/F19
Detention Area Calculations

Weighted	Percent	 Impervious	Calculation

Basins % Imp Area  % Imp  Area % Imp  Area  % Imp  Area  % Imp  Area

F-3  0.0942 mi 60.29ac 2% 60.3ac 61.0 2.00%

F-4  0.2681 mi 171.58ac 2% 171.6ac 61.0 2.00%

F-5  0.1073 mi 68.67ac 2% 68.7ac 61.0 2.00%

F-6  0.0310 mi 19.84ac 2% 19.8ac 61.0 2.00%

F-11  0.0404 mi 25.87ac 2% 5.0ac 33% 16.1ac  52%  4.8ac 71.8 30.54% 14.0 min. 8.4 min.

F-12  0.0899 mi 57.55ac 2% 9.4ac 33% 48.2ac 71.0 27.96% 16.7 min. 10.0 min.

F-16  0.0759 mi 48.59ac 2% 10.8ac 52% 37.8ac 75.0 40.86% 16.5 min. 9.9 min.

F-18  0.0285 mi 18.23ac 2% 11.8ac 52% 3.2ac 85.0%  3.3ac 69.7 25.59% 14.2 min. 8.5 min.

DP F18 0.7354 mi 470.63ac  2% 357.3ac  33.0% 64.3ac  52% 45.8ac 65% 0.0ac 85% 3.3ac 64.6  11.67%

DP F18 (Wolf

Site Only)

F3-F6, F11-

F12, F16-F19
0.2348 mi 150.25ac  2%  37.0ac  33.0%  64.3ac  52%  45.8ac 65% 0.0ac  85% 3.3ac  72.3  32.29%

F-1 0.1659 mi 106.18ac 2% 106.2ac 61.0 2.00%

F-2 0.0424 mi 27.14ac 2% 27.1ac 61.0 2.00%

F-8 0.0402 mi 25.71ac 2% 5.5ac 52% 20.2ac 75.1 41.30% 15.3 min. 9.2 min.

F-9 0.0639 mi 40.88ac 2% 8.2ac 33% 15.1ac 52% 17.6ac 73.2 34.93% 31.6 min. 19.0 min.

F-10 0.1084 mi 69.39ac 2% 12.9ac 33% 35.5ac 52% 20.9ac 72.6 32.95% 17.8 min. 10.7 min.

F-17 0.0370 mi 23.71ac 2% 1.2ac 52% 22.5ac 78.1 49.45% 13.4 min. 8.1 min.

F-19 0.0077 mi 4.91ac 2% 4.9ac 61.0 2.00% 8.9 min. 5.3 min.

DP F19 0.4655 mi 297.91ac  2% 166.1ac  33% 50.6ac 52% 81.2ac  65% 0.0ac 85% 0.0ac  67.9  20.90%

DP F19 (Wolf

Site Only)

F1, F2, F8, F9,

F10 F19
0.2572 mi 164.60ac  2% 32.8ac  33% 50.6ac  52%  81.2ac  65% 0.0ac  85% 0.0ac  73.6 36.20%

DP F18+ F19 1.2008 mi 768.54ac  2%  523.4ac  33% 114.9ac  52% 127.0ac  65% 0.0ac  85% 3.3ac  65.9 15.25%

DP F18+F19

(Wolf Site

Only)

DP F18 + DP

F19
0.4919 mi 314.85ac  2% 69.7ac  33% 114.9ac  52%  127.0ac  65% 0.0ac  85% 3.3ac  73.0  34.33%

CN 79  CN 92  Weighted

CN	Value

Weighted

%	 Imperv.
Tc  Lag	Time

CN 85  CN 73  Sub-Basin /

Design Pt
Basin Area

CN 61  

22035 Drainage Calcs-17005.xlsx    CN and % Imperv 1819-New-MWE

Date Printed:  1/23/2023
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Detention Basin F18/F19
Detention Area Calculations

Detention	Basin	F14
F-6 0.0310 mi 19.8ac 2% 19.8ac 61.0 2.00%

F-7 0.0782 mi 50.0ac 2% 50.0ac 61.0 2.00%

F-14 0.1275 mi 81.6ac 2% 9.2ac  33% 64.0ac 52% 8.4ac 72.3 31.46%

F-15 0.0213 mi 13.6ac 2% 0.9ac 52% 12.7ac 77.8 48.58%

F-23 0.0306 mi 19.6ac 2% 52% 7.3ac 65% 12.3ac 82.8 60.15%

Det F14 0.2887 mi 184.75ac 2% 80.0ac  33.0% 64.0ac  52% 28.4ac 65% 12.3ac 85% 0.0ac 69.5 24.62%

Detention	Basin	G
G-3 0.1676 mi 107.24ac 33% 75.3ac  52%  31.9ac 74.8  38.66%

Weighted Weighted

Basins % Imp Area  % Imp  Area  % Imp  Area % Imp Area  % Imp  Area  % Imp  Area

F-22 0.0640 mi 41.0ac 2% 37.1ac 52% 3.9ac 62.7 6.71%

F-24 0.0887 mi 56.8ac 52% 20.2ac  72%  19.2ac 85% 17.4ac 86.0 68.86%

F-25 0.0887 mi 56.8ac 2% 3.4ac 33% 29.1ac 52% 24.3ac 74.9 39.31%

F-27 0.2553 mi 163.4ac 2% 65.0ac 33% 8.5ac 52% 49.6ac  72%  24.9ac 85% 15.4ac 74.1 37.27%

F-28 0.0418 mi 26.8ac 2% 15.0ac 52% 11.7ac 68.9 23.90%

F-29 0.0226 mi 14.5ac 2% 1.3ac 52% 13.2ac 77.4 47.47%

F-30 0.0212 mi 13.5ac 33% 3.6ac 52% 9.9ac 77.4 46.95%

F-41 0.0810 mi 51.8ac 20% 51.8ac 68.0 20.00%

F-42 0.0529 mi 33.8ac 33% 33.8ac 73.0 33.00%

Det F28 0.7161 mi 458.3ac 2% 121.8ac  20%  51.8ac 33% 75.0ac  52%  132.8ac  72%  44.1ac  85% 32.7ac 73.8 36.26%

CN 92  CN 88CN 73  CN 79  Sub-Basin /

Design Pt  
Basin Area

CN 61  CN 68  

22035 Drainage Calcs-17005.xlsx    CN and % Imperv 1819-New-MWE

Date Printed:  1/23/2023

Kiowa Engineering Corporation



Project: 
Pipe ID: 

Design Information (Input)
Pipe Invert Slope So = 0.0040  ft/ft

Pipe Manning's n-value n = 0.0130

Pipe Diameter D = 54.00  inches

Design discharge Q = 59.00  cfs
1

Full-Flow Capacity (Calculated)
Full-flow area Af = 15.90  sq ft

Full-flow wetted perimeter Pf = 14.14  ft

Half Central Angle Theta = 3.14  radians

Full-flow capacity Qf = 124.71  cfs

Calculation of Normal Flow Condition
Half Central Angle (0<Theta<3.14) Theta = 1.54  radians

Flow area An = 7.63  sq ft

Top width Tn = 4.50  ft

Wetted perimeter Pn = 6.93  ft

Flow depth Yn = 2.18 ft

Flow velocity Vn = 7.73  fps

Discharge Qn = 59.00  cfs

Percent of Full Flow Flow = 47.3%  of full flow

Normal Depth Froude Number Frn = 1.05  supercritical

Calculation of Critical Flow Condition
Half Central Angle (0<Theta-c<3.14) Theta-c = 1.56  radians

Critical flow area Ac = 7.87  sq ft

Critical top width Tc = 4.50  ft

Critical flow depth Yc = 2.23  ft

Critical flow velocity Vc = 7.50  fps

Critical Depth Froude Number Frc = 1.00

CIRCULAR CONDUIT FLOW (Normal & Critical Depth Computation)

Wolf Ranch Detention F18/F19
West Pipe Outfall (Existing 54" Pipe)

MHFD-Culvert, Version 4.00 (May 2020)

22035-Ex 54 inch-59cfs-MHFD-Culvert_v4.0.xlsm, Pipe 3/29/2023, 12:45 PM



Project: 
Pipe ID: 

Design Information (Input)

Pipe Invert Slope So = 0.0040  ft/ft

Pipe Manning's n-value n = 0.0130

Pipe Diameter D = 48.00  inches

Design discharge Q = 91.00  cfs

1

Full-Flow Capacity (Calculated)

Full-flow area Af = 12.57 sq ft

Full-flow wetted perimeter Pf = 12.57 ft

Half Central Angle Theta = 3.14  radians

Full-flow capacity Qf = 91.09  cfs

Calculation of Normal Flow Condition

Half Central Angle (0<Theta<3.14) Theta = 2.26 radians

Flow area An = 11.01  sq ft

Top width Tn = 3.08  ft

Wetted perimeter Pn = 9.05  ft

Flow depth Yn = 3.27 ft

Flow velocity Vn = 8.26 fps

Discharge Qn = 91.00  cfs

Percent of Full Flow Flow = 99.9%  of full flow
Normal Depth Froude Number Frn = 0.77 subcritical

Calculation of Critical Flow Condition

Half Central Angle (0<Theta-c<3.14) Theta-c = 2.03  radians

Critical flow area Ac = 9.73  sq ft

Critical top width Tc = 3.58 ft

Critical flow depth Yc = 2.89  ft

Critical flow velocity Vc = 9.35  fps
Critical Depth Froude Number Frc = 1.00

CIRCULAR CONDUIT FLOW (Normal & Critical Depth Computation)

Wolf Ranch Detention F18/F19
West Pipe Outfall (Existing 54" Pipe…if 48" Pipe)

MHFD-Culvert, Version 4.00 (Ma y 2020)

22035-Ex 54 inch if 48-91cfs-MHFD-Culvert_v4.0.xlsm, Pipe  4/11/2023, 10:29 AM
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APPENDIX C

Revised Figure 6: Wolf Ranch MDDP Update

Revised HEC-1 Hydrologic Input & Output – Basin F (24 Hour Rainfall)
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1*****************************************                                                 
***************************************
 *                                       *                                                   * 
*
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF
ENGINEERS     *
 *               JUN   1998              *                                                   *    HYDROLOGIC
ENGINEERING CENTER    *
 *            VERSION 4.1                *                                                   *          609 SECOND
STREET          *
 *                                       *                                                   *       DAVIS, CALIFORNIA
95616       *
 *  RUN DATE   19JAN23  TIME  14:36:48   *                                                   *           (916) 756-1104 
*
 *                                       *                                                   * 
*
 ***************************************** 
***************************************

                                                 X     X  XXXXXXX   XXXXX           X 
                                                 X     X  X        X     X         XX 
                                                 X     X  X        X                X 
                                                 XXXXXXX  XXXX     X        XXXXX   X 
                                                 X     X  X        X                X 
                                                 X     X  X        X     X          X 
                                                 X     X  XXXXXXX   XXXXX          XXX

            THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

            THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT
STRUCTURE.
            THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77
VERSION
            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN AND AMPT INFILTRATION
            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

Basin F
24 Hour Rainfall



1                                                       HEC-1 INPUT                                             PAGE  1

           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

              1           ID             Wolf Ranch Tributary Four   FN FBAS-REV.DAT 
              2           ID             Detention basin at design  point 14 
              3           ID             F-Basins future developed condition with detention 
              4           ID             Sub basins to F18/19 revised to match new DP 
              5           ID             Final design of detention basin F18/19  Briargate Parkway 
              6           ID             5-year and 100 Year, 24HR RAINFALL NOAA ATLAS 2 TYPE II STORM 
              7           ID             REVISED 1-20-2023 
                          *DIAGRAM 
              8           IT       5       0       0     300                                               
              9           IO       5       0 
             10           JR    PREC     .56     1.0 

             11           KK     F-1 
             12           KM        RUNOFF FOR SUB-BASIN F-1 
             13           BA   .1659                                                                      
             14           IN      15                                                                       
             15           PB     4.4 
             16           PC       0    .002    .005    .008    .011   .0104   .0170     .02    .023    .026 
             17           PC    .029    .032    .035    .038    .041    .044    .048    .052    .056     .06 
             18           PC   .0604    .068    .072    .076     .08    .085     .09    .095      .1    .105
             19           PC     .11    .115     .12    .126    .133     .14    .147    .155    .163    .172
             20           PC    .181    .191    .203    .218    .236    .257    .283    .387    .663    .707
             21           PC    .735    .758    .776    .791    .804    .815    .825    .834    .842    .849
             22           PC    .856    .863    .869    .875    .881    .887    .893    .898    .903    .908
             23           PC    .913    .918    .922    .926     .93    .934    .938    .942    .946     .95
             24           PC    .953    .956    .959    .962    .965    .968    .971    .974    .977     .98
             25           PC    .983    .986    .989    .992    .995    .998 
             26           LS       0      61                                                                 
             27           UD     .20                                                                       
 
             28           KK     RF1 
             29           KM         ROUTE FLOW FROM SUB-BASIN F-1 TO DP F2                                
             30           RD    1450   0.037    0.04            TRAP      10       6                       

             31           KK     F-2 
             32           KM         RUNOFF FROM SUB BASIN F-2 
             33           BA    .042 
             34           LS       0      61 
             35           UD     .19 

             36           KK     RF2 

IT=TIME SPECIFICATION, 5 min intervals, 300 hydrograph ordinates
JR=MULTIRATION, PREC=RATIOS OF PRECIPITATION
0.56(PB)=5YR, 1.0(PB)=100YR

BA=SUB-BASIN AREA (SQUARE MILES)IN=TIME INTERVAL FOR INPUT DATA, 15  minutes in
tabulation interval PB=BASIN AVERAGE PRECIPITATION, 4.4 inches

PC=CUMULATIVE
PRECIPITATION TIME SERIES

LS=SCS CURVE NUMBER LOSS RATE,  0=initial abstraction computed from
curve number of 61SCS DIMENSIONLESS UNIT HYDROGRAPH, scs lag in
hours =0.20

RD=MUSKINGUM-CUNGE ROUTINGchannel length =1400ft, slope=3.7%,
Manning's n=0.04 trapezoidal channel, 10-ft bottom width, 6:1 side slopes



             37           KM         ROUTE FLOW FROM SB F-2 TO DP F2 
             38           RD    1200     .04    .035            CIRC       3 

             39           KK    DPF2 
             40           KM         COMBINE RF1 AND RF2 
             41           HC       2                                                                       

             42           KK    RF10 
             43           KM         ROUTE FLOW FROM DP F2 TO DP F10 
             44           RD     540     .03    .013            CIRC       4 
1                                                       HEC-1 INPUT                                             PAGE  2

           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

             45           KK    F-10 
             46           KM         RUNOFF FROM BASIN F-10 
             47           BA    .108 
             48           LS       0    72.6 
             49           UD    .178 

             50           KK   DPF10 
             51           KM         COMBINE FLOW FROM SB F-10 AND RF10 
             52           HC       2 

             53           KK     RF8 
             54           KM         ROUTE FLOW FROM DP F-10 TO DP F19 
             55           RD    1100     .03    .016            CIRC     4.5 

             56           KK     F-8 
             57           KM         RUNOFF FROM SB F-8 
             58           BA   .0402 
             59           LS       0    75.1 
             60           UD    .153 

             61           KK    F-17 
             62           KM        RUNOFF FROM SUB BASIN F-17 
             63           BA    .037 
             64           LS       0    78.1 
             65           UD    .135 

             66           KK    DPF8 
             67           KM         COMBINE RF-8,SUB BASIN F-8 AND SUB BASIN F-17 
             68           HC       3 

HC=COMBINE HYDROGRAPHS, 2 hydrographs combined



             69           KK     F-9 
             70           KM         RUNOFF FOR BASIN F-9 
             71           BA   .0639 
             72           LS       0    73.2 
             73           UD    .317 

             74           KK    F-19 
             75           KM        RUNOFF FROM SUB-BASIN F-19 
             76           BA   .0077 
             77           LS       0      61 
             78           UD   0.088 

             79           KK   DPF19 
             80           KM        COMBINE FLOW FROM DP F8, SB F-9, SB F-19 
             81           KM        THIS IS THE INFLOW TO DB F19 
             82           HC       3 

             83           KK     F-3 
             84           KM         RUNOFF FOR SUB-BASIN F-3 
             85           BA   .0942 
             86           LS       0      61 
             87           UD     .22 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

             88           KK    RF11 
             89           KM        ROUTE FLOW FROM SUB-BASIN F-3 TO DESIGN POINT F11 
             90           RD    1050    0.03    0.04            CIRC     103 

             91           KK    F-11 
             92           KM         RUNOFF FOR SUB-BASIN F-11 
             93           BA   .0404 
             94           LS       0    71.8 
             95           UD     .14 

             96           KK   DPF11 
             97           KM        COMBINE FLOW FROM SUB-BASIN F-11 AND RF11 
             98           HC       2 

             99           KK    RF18 
            100           KM        ROUTE FLOW FROM DESIGN POINT F11 TO DETENTION POINT DP18 
            101           RD    1200    0.03    .013            CIRC       3 



            102           KK    F-18 
            103           KM        RUNOFF FROM SB F-18 
            104           BA   .0285 
            105           LS       0    69.7 
            106           UD    .142 

            107           KK     F-4 
            108           KM         RUNOFF FROM SUB-BASIN F-4 
            109           BA   .2681 
            110           LS       0      61 
            111           UD     .28 

            112           KK     RF4 
            113           KM        ROUTE FLOW FROM SUB-BASIN F-4 TO DESIGN POINT F4 
            114           RD     650   0.044   0.013            CIRC       4 

            115           KK     F-6 
            116           KM        RUNOFF FROM SUB-BASIN F-6 
            117           BA    .031 
            118           LS       0      61 
            119           UD     .19 

            120           KK     RF6 
            121           KM        ROUTE FLOW FROM F6 TO DP F6 
            122           RD     980     .03    .013            CIRC     2.5 

            123           KK     F-5 
            124           KM         RUNOFF FOR SUB-BASIN F-5 
            125           BA   .1073 
            126           LS       0      61 
            127           UD     .34 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

            128           KK     RF5 
            129           KM        ROUTE FLOW FROM SUB-BASIN F-5 TO DESIGN POINT F6 
            130           RD     500     .04    .013            CIRC       3 

            131           KK    DPF6 
            132           KM        COMBINE RF5 AND RF6 
            133           HC       2 

            134           KK    RF56 



            135           KM          ROUTE DPF6 TO DPF4 
            136           RD    1020     .03    .013            CIRC       4 

            137           KK     DP4 
            138           KM         COMBINE RF4 AND RF56 
            139           HC       2 

            140           KK   RF456 
            141           KM        ROUTE DPF4 TO DP12 
            142           RD     640     .03    .013            CIRC       4 

            143           KK    F-12 
            144           KM         RUNOFF FOR SUB-BASIN F-12 
            145           BA   .0899 
            146           LS       0      71 
            147           UD    .167 

            148           KK   DPF12 
            149           KM        COMBINE FLOW FROM SUB-BASIN F-12 AND RF456 
            150           HC       2 

            151           KK    RF12 
            152           KM        ROUTE FLOW FROM DESIGN POINT F12 TO RF16 
            153           RD     720    0.02   0.013            CIRC       4 

            154           KK    RF16 
            155           KM        ROUTE FLOW FROM RF12 TO RF16 
            156           RD     820     .03    .013            CIRC     4.5 

            157           KK    F-16 
            158           KM        RUNOFF FROM SB F-16 
            159           BA   .0759 
            160           LS       0      75 
            161           UD    .165 

            162           KK   DPF16 
            163           KM        COMBINE FLOW FROM SB F-16 AND RF16 
            164           HC       2 

            165           KK   DPF18 
            166           KM        COMBINE FLOW FROM SUB-BASIN F-18, DP16 AND RF18 
            167           HC       3 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

PC=CUMULATIVE
PRECIPITATION TIME SERIES



            168           KK  DP1819 
            169           KM         COMBINE DPF18 AND DPF19 
            170           KM        INFLOW TO DET BASIN 1819 
            171           HC       2 

            172           KK  DB1819 
            173           KM          ROUTE DPF1819  THROUGH DETENTION BASIN DB1819 
            174           KM          THIS IS OUTFLOW FROM DETENTION BASIN 18-19 
            175           RS       1    ELEV  7132.7 
            176           SV       0     .01     .02      .1     .32    1.76    4.43    8.72    14.3   20.74
            177           SV   27.65      37   42.64    48.9    58.8      65    69.1 
            178           SE  7132.7  7133.5    7134    7135    7136    7137    7138    7139    7140    7141
            179           SE    7142    7143    7144    7145    7146    7147  7147.5 
            180           SQ       0      .4      .5      .8     1.1     1.5     1.9     2.2    41.3   133.8
            181           SQ   217.3   230.4   242.8   253.3   257.1   268.2   271.7 

            182           KK   RF22A 
            183           KM        ROUTE FLOW FROM DETENTION BASIN 1819 TO DESIGN POINT DP F22              
            184           RD    1800   0.027    0.02            TRAP      10       6                       

            185           KK    F-22 
            186           KM         RUNOFF FOR SUB-BASIN F-22 
            187           BA    .059 
            188           LS       0    62.7 
            189           UD     .21 

            190           KK   DPF22 
            191           KM        COMBINE FLOW FROM SUB-BASIN F-22, AND RF22A 
            192           HC       2 

            193           KK   RF27 
            194           KM        ROUTE FLOW FROM DESIGN POINT DPF22 TO DESIGN POINT F27 
            195           RD    3700    0.04    0.04            TRAP      20       3 

            196           KK    F-27 
            197           KM        RUNOFF FROM SUB BASIN F-27 
            198           BA    .255 
            199           LS       0      74 
            200           UD     .32 

            201           KK   DPF27 
            202           KM        COMBINE RF27 AND SUB BASIN F-27 
            203           HC       2 

RS=STORAGE ROUTING, 1 step, elevation for
beginning of the first time period=7132.7

Detention Basin F18/F19
Volume-Stage-Discharge

SV=RESERVOIR  VOLUME (acre-ft) SE=ELEVATION (ft)
corresponding to volume in same field on preceding SV
recordSQ=DISCHARGE (cfs) corresponding to volume and
elevation in same field on preceding SV and SE records
example: 48.9 ac-ft corresponds to an elevation of 7145 ft and
a discharge of 253.3 cfs



            204           KK    F-7 
            205           KM         RUNOFF FOR SUB-BASIN F-7 
            206           BA   .0782 
            207           LS       0      61 
            208           UD     .19 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

            209           KK    RF7 
            210           KM        ROUTE FLOW FROM SUB-BASIN F-7 TO DESIGN POINT F14A 
            211           RD    1200   0.033    0.04            TRAP      10       6 

            212           KK   RF14A 
            213           KM        ROUTE FLOW FROM DESIGN POINT F14A TO DP 23 
            214           KM        DESIGN PONT 14A = RF-14A 
            215           RD     400   0.027   0.013            CIRC       4 

            216           KK    F-14 
            217           KM        RUNOFF FROM SB F-14 
            218           BA    .128 
            219           LS       0    72.3 
            220           UD     .25 

            221           KK    DP14 
            222           KM         COMBINE RF 14A AND SB F14 
            223           HC       2 

            224           KK    F-15 
            225           KM         RUNOFF FROM SUB-BASIN F-15 
            226           BA   .0210 
            227           LS       0    77.8 
            228           UD     .15 

            229           KK    RF15 
            230           KM           ROUTE RUNOFF FROM F-15  TO DESIGN POINT F23A 
            231           RD    1100    .023     .04            TRAP      10       3 

            232           KK    F-23 
            233           KM         RUNOFF FROM SUB BASIN F-23 
            234           BA   .0310 
            235           LS       0    82.8 
            236           UD     .18 



            237           KK  DPF23A 
            238           KM         COMBINE FLOW FROM RF15 AND  SUB-BASIN F-23 
            239           HC       2 

            240           KK    RF23 
            241           KM         ROUTE FLOW FROM DP F23 TO DP23 
            242           RD     300     .03    .013            CIRC     2.5 

            243           KK   DPF23 
            244           KM        COMBINE FLOW FROM DP14 AND RF23 
            245           KM          THIS IS INFLOW TO DETENTION BASIN DB F14 
            246           HC       2 

            247           KK   DBF14 
            248           KM         DETENTION BASIN DBF14                                                 
            249           KM          THIS IS OUTFLOW FROM DETENTION BASIN 14                              
            250           RS       1    ELEV  7124.5                                                       
            251           SV       0    .006    .011    .133     .59    1.56    2.94    4.49    5.30    6.14
            252           SV    7.89    8.81    9.76   11.73   12.75 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

            253           SE  7124.5  7125.5  7126.0  7127.0  7128.0  7129.0  7130.0  7131.0  7131.5  7132.0
            254           SE    7133  7133.5    7134  7135.0  7135.5 
            255           SQ       0     .19     .24     .43     .58     .82    1.00    1.14     5.2    27.6
            256           SQ    78.5    81.0   191.3   666.5     994 

            257           KK    RF25 
            258           KM        ROUTE FLOW FROM DETENTION BASIN DB F14 TO DESIGN POINT F25 
            259           RD    2600   0.023   0.013            CIRC       3 

            260           KK    F-25 
            261           KM         RUNOFF FOR SUB-BASIN F-25 
            262           BA   .0890 
            263           LS       0    74.9 
            264           UD     .28 

            265           KK   DPF25 
            266           KM        COMBINE FLOW FROM RF25 AND SB 25 
            267           HC       2 

            268           KK    RF30 
            269           KM        ROUTE FLOW FROM DESIGN POINT F25 TO DESIGN POINT F30 

Detention Basin F14
Volume-Stage-Discharge



            270           RD     750   0.027   0.013            CIRC       4 

            271           KK    F-24 
            272           KM         RUNOFF FOR SUB-BASIN F-24 
            273           BA   .0890 
            274           LS       0      86 
            275           UD     .26 

            276           KK   RF30A 
            277           KM        ROUTE FLOW FROM SUB-BASIN    F24 TO DESIGN POINT F30 
            278           RD     920   0.033   0.013            CIRC     3.5 

            279           KK    F-30 
            280           KM         RUNOFF FOR SUB-BASIN F-30 
            281           BA   .0212 
            282           LS       0    77.4 
            283           UD     .18 

            284           KK    F-41 
            285           KM         RUNOFF FROM SUB-BASIN F-41 
            286           BA    .081 
            287           LS       0      68 
            288           UD     .22 

            289           KK    RF41 
            290           KM         ROUTE RUNOFF FROM  SUB-BASIN F-41 TO DP42 
            291           RD    1450     .03    .013            CIRC     2.5 

            292           KK    F-42 
            293           KM         RUNOFF FROM SUB-BASIN F-42 
            294           BA    .053 
            295           LS              73 
            296           UD     .22 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

            297           KK   DPF42 
            298           KM        COMBINE RUNOFF FROM F-42 AND RF41 
            299           HC       2 

            300           KK   RF30B 
            301           KM        ROUTE FLOW FROM DESIGN POINT F42 TO DESIGN POINT F30 
            302           RD     600     .03    .013            CIRC       3 



            303           KK   DPF30 
            304           KM         COMBINE FLOW FROM RF30B,RF30A, RF30 AND SUB-BASIN F-30 
            305           HC       4 

            306           KK   RF-29 
            307           KM        ROUTE FLOW FROM DESIGN POINT F30 TO DESIGN POINT F29 
            308           RD    2350   0.027    0.04            TRAP       6       3 

            309           KK    F-29 
            310           KM         RUNOFF FOR SUB-BASIN F-29 
            311           BA   .0226 
            312           LS       0    77.4 
            313           UD     .19 

            314           KK  DPF29 
            315           KM        COMBINE FLOW FROM RF29 AND SUB-BASIN F-29 
            316           HC       2 

            317           KK    RF28 
            318           KM        ROUTE FLOW FROM DESIGN POINT F29 TO DESIGN POINT F28 
            319           RD     750   0.015    0.04            TRAP      20       3 

            320           KK    F-28 
            321           KM         RUNOFF FOR SUB-BASIN F-28 
            322           BA    .042 
            323           LS       0    68.9 
            324           UD     .23 

            325           KK   DPF28 
            326           KM        COMBINE FLOW FROM RF28, SB F-28 
            327           HC       2 

            328           KK  DPF28A 
            329           KM        COMBINE DP F27 AND DP F28 
            330           KM        THIS IS INFLOW TO DETENTION BASIN F28 
            331           HC       2 

            332           KK   DBF28 
            333           KM        ROUTE DPF28 THROUGH DETENTION BASIN DBF28 
            334           KM        THIS IS OUTFLOW FROM DETENTION BASIN F28 
            335           KM        AS-BUILT STAGE-STORAGE-DISCHARGE CURVE                                 
            336           RS       1    ELEV    6968 
            337           SV       0    1.07    2.23   10.56    16.7    20.2      24   32.76      43 
            338           SE    6968    6970    6972    6974    6976    6977    6978    6980    6982 

Detention Basin F28
Volume-Stage-Discharge



            339           SQ       0     1.5     4.8    10.2    15.6     340     520     880    1000 
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

            340           KK   RF31A 
            341           KM        ROUTE FLOW FROM DB F28 TO RF31B 
            342           RD    1000    .024     .04            TRAP      20       3 

            343           KK   RF31B 
            344           KM        ROUTE FLOW FROM RF31A TO RF31C 
            345           RD    1500    .024    0.04            TRAP      20       3 

            346           KK   RF31C 
            347           KM        ROUTE FLOW FROM  RF31B TO DP F 
            348           RD    1000    .024     .04            TRAP      20       3 

            349           KK    F-31 
            350           KM         RUNOFF FOR SUB-BASIN F-31 
            351           BA    .069 
            352           LS       0      61 
            353           UD     .25 

            354           KK     DPF 
            355           KM        COMBINE FLOW FROM RF31 AND F-31 
            356           HC       2 
            357           ZZ 
1 
                 SCHEMATIC DIAGRAM OF STREAM NETWORK
 INPUT
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

    11         F-1
                 V
                 V
    28         RF1
                 .
                 .
    31           .         F-2
                 .           V
                 .           V
    36           .         RF2

ZZ=End of Job



                 .           .
                 .           .
    39        DPF2............
                 V
                 V
    42        RF10
                 .
                 .
    45           .        F-10
                 .           .
                 .           .
    50       DPF10............
                 V
                 V
    53         RF8
                 .
                 .
    56           .         F-8
                 .           .
                 .           .
    61           .           .        F-17
                 .           .           .
                 .           .           .
    66        DPF8........................
                 .
                 .
    69           .         F-9
                 .           .
                 .           .
    74           .           .        F-19
                 .           .           .
                 .           .           .
    79       DPF19........................
                 .
                 .
    83           .         F-3
                 .           V
                 .           V
    88           .        RF11
                 .           .
                 .           .
    91           .           .        F-11
                 .           .           .
                 .           .           .
    96           .       DPF11............



                 .           V
                 .           V
    99           .        RF18
                 .           .
                 .           .
   102           .           .        F-18
                 .           .           .
                 .           .           .
   107           .           .           .         F-4
                 .           .           .           V
                 .           .           .           V
   112           .           .           .         RF4
                 .           .           .           .
                 .           .           .           .
   115           .           .           .           .         F-6
                 .           .           .           .           V
                 .           .           .           .           V
   120           .           .           .           .         RF6
                 .           .           .           .           .
                 .           .           .           .           .
   123           .           .           .           .           .         F-5
                 .           .           .           .           .           V
                 .           .           .           .           .           V
   128           .           .           .           .           .         RF5
                 .           .           .           .           .           .
                 .           .           .           .           .           .
   131           .           .           .           .        DPF6............
                 .           .           .           .           V
                 .           .           .           .           V
   134           .           .           .           .        RF56
                 .           .           .           .           .
                 .           .           .           .           .
   137           .           .           .         DP4............
                 .           .           .           V
                 .           .           .           V
   140           .           .           .       RF456
                 .           .           .           .
                 .           .           .           .
   143           .           .           .           .        F-12
                 .           .           .           .           .
                 .           .           .           .           .
   148           .           .           .       DPF12............
                 .           .           .           V
                 .           .           .           V
   151           .           .           .        RF12



                 .           .           .           V
                 .           .           .           V
   154           .           .           .        RF16
                 .           .           .           .
                 .           .           .           .
   157           .           .           .           .        F-16
                 .           .           .           .           .
                 .           .           .           .           .
   162           .           .           .       DPF16............
                 .           .           .           .
                 .           .           .           .
   165           .       DPF18........................
                 .           .
                 .           .
   168      DP1819............
                 V
                 V
   172      DB1819
                 V
                 V
   182       RF22A
                 .
                 .
   185           .        F-22
                 .           .
                 .           .
   190       DPF22............
                 V
                 V
   193       RF27 
                 .
                 .
   196           .        F-27
                 .           .
                 .           .
   201       DPF27............
                 .
                 .
   204           .        F-7 
                 .           V
                 .           V
   209           .        RF7 
                 .           V
                 .           V
   212           .       RF14A



                 .           .
                 .           .
   216           .           .        F-14
                 .           .           .
                 .           .           .
   221           .        DP14............
                 .           .
                 .           .
   224           .           .        F-15
                 .           .           V
                 .           .           V
   229           .           .        RF15
                 .           .           .
                 .           .           .
   232           .           .           .        F-23
                 .           .           .           .
                 .           .           .           .
   237           .           .      DPF23A............
                 .           .           V
                 .           .           V
   240           .           .        RF23
                 .           .           .
                 .           .           .
   243           .       DPF23............
                 .           V
                 .           V
   247           .       DBF14
                 .           V
                 .           V
   257           .        RF25
                 .           .
                 .           .
   260           .           .        F-25
                 .           .           .
                 .           .           .
   265           .       DPF25............
                 .           V
                 .           V
   268           .        RF30
                 .           .
                 .           .
   271           .           .        F-24
                 .           .           V
                 .           .           V
   276           .           .       RF30A



                 .           .           .
                 .           .           .
   279           .           .           .        F-30
                 .           .           .           .
                 .           .           .           .
   284           .           .           .           .        F-41
                 .           .           .           .           V
                 .           .           .           .           V
   289           .           .           .           .        RF41
                 .           .           .           .           .
                 .           .           .           .           .
   292           .           .           .           .           .        F-42
                 .           .           .           .           .           .
                 .           .           .           .           .           .
   297           .           .           .           .       DPF42............
                 .           .           .           .           V
                 .           .           .           .           V
   300           .           .           .           .       RF30B
                 .           .           .           .           .
                 .           .           .           .           .
   303           .       DPF30....................................
                 .           V
                 .           V
   306           .       RF-29
                 .           .
                 .           .
   309           .           .        F-29
                 .           .           .
                 .           .           .
   314           .      DPF29 ............
                 .           V
                 .           V
   317           .        RF28
                 .           .
                 .           .
   320           .           .        F-28
                 .           .           .
                 .           .           .
   325           .       DPF28............
                 .           .
                 .           .
   328      DPF28A............
                 V
                 V
   332       DBF28



                 V
                 V
   340       RF31A
                 V
                 V
   343       RF31B
                 V
                 V
   346       RF31C
                 .
                 .
   349           .        F-31
                 .           .
                 .           .
   354         DPF............

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1***************************************** 
***************************************
 *                                       *                                                   * 
*
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF
ENGINEERS     *
 *               JUN   1998              *                                                   *    HYDROLOGIC
ENGINEERING CENTER    *
 *            VERSION 4.1                *                                                   *          609 SECOND
STREET          *
 *                                       *                                                   *       DAVIS, CALIFORNIA
95616       *
 *  RUN DATE   19JAN23  TIME  14:36:48   *                                                   *           (916) 756-1104 
*
 *                                       *                                                   * 
*
 ***************************************** 
***************************************

                                      Wolf Ranch Tributary Four   FN FBAS-REV.DAT 
                                      Detention basin at design  point 14 
                                      F-Basins future developed condition with detention 
                                      Sub basins to F18/19 revised to match new DP 
                                      Final design of detention basin F18/19  Briargate Parkway 



                                      5-year and 100 Year, 24HR RAINFALL NOAA ATLAS 2 TYPE II STORM 
                                      REVISED 1-20-2023 

    9 IO          OUTPUT CONTROL VARIABLES
                        IPRNT           5  PRINT CONTROL
                        IPLOT           0  PLOT CONTROL
                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA
                         NMIN           5  MINUTES IN COMPUTATION INTERVAL
                        IDATE      1    0  STARTING DATE
                        ITIME        0000  STARTING TIME
                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES
                       NDDATE      2    0  ENDING DATE
                       NDTIME        0055  ENDING TIME
                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS
                         TOTAL TIME BASE   24.92 HOURS

           ENGLISH UNITS
                DRAINAGE AREA         SQUARE MILES
                PRECIPITATION DEPTH   INCHES
                LENGTH, ELEVATION     FEET
                FLOW                  CUBIC FEET PER SECOND
                STORAGE VOLUME        ACRE-FEET
                SURFACE AREA          ACRES
                TEMPERATURE           DEGREES FAHRENHEIT

      JP          MULTI-PLAN OPTION
                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION
                      RATIOS OF PRECIPITATION
                      .56      1.00
1

                PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
                                  FLOWS IN CUBIC FEET PER SECOND,  AREA IN SQUARE MILES
                                                  TIME TO PEAK IN HOURS

                                                           RATIOS APPLIED TO PRECIPITATION
 OPERATION       STATION     AREA    PLAN            RATIO 1  RATIO 2
                                                         .56     1.00

RATIO 1 = 5-yr
RATIO 2 = 100-yr



 HYDROGRAPH AT
+                    F-1       .17     1   FLOW           8.      94.
                                           TIME        12.25    12.08

 ROUTED TO
+                    RF1       .17     1   FLOW           7.      95.
                                           TIME        12.33    12.17

 HYDROGRAPH AT
+                    F-2       .04     1   FLOW           2.      25.
                                           TIME        12.17    12.08

 ROUTED TO
+                    RF2       .04     1   FLOW           2.      24.
                                           TIME        12.25    12.17

  2 COMBINED AT
+                   DPF2       .21     1   FLOW           9.     119.
                                           TIME        12.33    12.17

 ROUTED TO
+                   RF10       .21     1   FLOW           9.     118.
                                           TIME        12.33    12.17

 HYDROGRAPH AT
+                   F-10       .11     1   FLOW          34.     131.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF10       .32     1   FLOW          36.     230.
                                           TIME        12.17    12.17

 ROUTED TO
+                    RF8       .32     1   FLOW          36.     230.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                    F-8       .04     1   FLOW          17.      57.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                   F-17       .04     1   FLOW          20.      59.
                                           TIME        12.08    12.08



  3 COMBINED AT
+                   DPF8       .39     1   FLOW          70.     333.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                    F-9       .06     1   FLOW          15.      59.
                                           TIME        12.25    12.25

 HYDROGRAPH AT
+                   F-19       .01     1   FLOW           1.       6.
                                           TIME        12.08    12.00

  3 COMBINED AT
+                  DPF19       .46     1   FLOW          81.     386.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                    F-3       .09     1   FLOW           4.      52.
                                           TIME        12.25    12.17

 ROUTED TO
+                   RF11       .09     1   FLOW           4.      51.
                                           TIME        12.25    12.17

 HYDROGRAPH AT
+                   F-11       .04     1   FLOW          13.      50.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF11       .13     1   FLOW          15.      95.
                                           TIME        12.08    12.08

 ROUTED TO
+                   RF18       .13     1   FLOW          14.      92.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                   F-18       .03     1   FLOW           7.      32.
                                           TIME        12.08    12.08

 HYDROGRAPH AT
+                    F-4       .27     1   FLOW          11.     128.
                                           TIME        12.33    12.17

 ROUTED TO

100yr

5yr

Basin Area (sqmi)



+                    RF4       .27     1   FLOW          11.     127.
                                           TIME        12.33    12.25

 HYDROGRAPH AT
+                    F-6       .03     1   FLOW           1.      18.
                                           TIME        12.17    12.08

 ROUTED TO
+                    RF6       .03     1   FLOW           1.      18.
                                           TIME        12.25    12.17

 HYDROGRAPH AT
+                    F-5       .11     1   FLOW           4.      46.
                                           TIME        12.42    12.25

 ROUTED TO
+                    RF5       .11     1   FLOW           4.      46.
                                           TIME        12.42    12.25

  2 COMBINED AT
+                   DPF6       .14     1   FLOW           5.      60.
                                           TIME        12.42    12.25

 ROUTED TO
+                   RF56       .14     1   FLOW           5.      60.
                                           TIME        12.42    12.25

  2 COMBINED AT
+                    DP4       .41     1   FLOW          15.     187.
                                           TIME        12.33    12.25

 ROUTED TO
+                  RF456       .41     1   FLOW          15.     187.
                                           TIME        12.33    12.25

 HYDROGRAPH AT
+                   F-12       .09     1   FLOW          25.     104.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF12       .50     1   FLOW          32.     265.
                                           TIME        12.17    12.17

 ROUTED TO
+                   RF12       .50     1   FLOW          32.     263.



                                           TIME        12.17    12.17

 ROUTED TO
+                   RF16       .50     1   FLOW          31.     261.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                   F-16       .08     1   FLOW          31.     105.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF16       .57     1   FLOW          58.     345.
                                           TIME        12.08    12.17

  3 COMBINED AT
+                  DPF18       .74     1   FLOW          79.     459.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                 DP1819      1.20     1   FLOW         160.     846.
                                           TIME        12.08    12.08

 ROUTED TO
+                 DB1819      1.20     1   FLOW          17.     222.
                                           TIME        15.33    12.75

                                       ** PEAK STAGES IN FEET **
                                       1   STAGE     7139.38  7142.39
                                           TIME        15.33    12.75

 ROUTED TO
+                  RF22A      1.20     1   FLOW          17.     222.
                                           TIME        15.42    12.83

 HYDROGRAPH AT
+                   F-22       .06     1   FLOW           4.      37.
                                           TIME        12.17    12.17

  2 COMBINED AT
+                  DPF22      1.26     1   FLOW          18.     234.
                                           TIME        15.33    12.50

 ROUTED TO
+                  RF27       1.26     1   FLOW          18.     238.
                                           TIME        15.58    12.58

Detention Basin F18/F19
5-yr Discharge=17cfs. 5-yr WSE=7139.38
100-yr Discharge=222cfs. 100-yr WSE=7142.39



 HYDROGRAPH AT
+                   F-27       .25     1   FLOW          66.     241.
                                           TIME        12.25    12.25

  2 COMBINED AT
+                  DPF27      1.51     1   FLOW          66.     398.
                                           TIME        12.25    12.42

 HYDROGRAPH AT
+                   F-7        .08     1   FLOW           4.      46.
                                           TIME        12.17    12.08

 ROUTED TO
+                   RF7        .08     1   FLOW           4.      46.
                                           TIME        12.33    12.17

 ROUTED TO
+                  RF14A       .08     1   FLOW           4.      46.
                                           TIME        12.33    12.17

 HYDROGRAPH AT
+                   F-14       .13     1   FLOW          33.     129.
                                           TIME        12.17    12.17

  2 COMBINED AT
+                   DP14       .21     1   FLOW          34.     175.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                   F-15       .02     1   FLOW          11.      33.
                                           TIME        12.08    12.08

 ROUTED TO
+                   RF15       .02     1   FLOW          11.      31.
                                           TIME        12.17    12.08

 HYDROGRAPH AT
+                   F-23       .03     1   FLOW          21.      55.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                 DPF23A       .05     1   FLOW          31.      86.
                                           TIME        12.08    12.08



 ROUTED TO
+                   RF23       .05     1   FLOW          30.      85.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                  DPF23       .26     1   FLOW          63.     252.
                                           TIME        12.17    12.17

 ROUTED TO
+                  DBF14       .26     1   FLOW           3.      81.
                                           TIME        19.92    12.58

                                       ** PEAK STAGES IN FEET **
                                       1   STAGE     7131.22  7133.45
                                           TIME        19.92    12.58

 ROUTED TO
+                   RF25       .26     1   FLOW           3.      81.
                                           TIME        20.00    12.58

 HYDROGRAPH AT
+                   F-25       .09     1   FLOW          27.      95.
                                           TIME        12.17    12.17

  2 COMBINED AT
+                  DPF25       .35     1   FLOW          27.     146.
                                           TIME        12.17    12.33

 ROUTED TO
+                   RF30       .35     1   FLOW          27.     144.
                                           TIME        12.25    12.33

 HYDROGRAPH AT
+                   F-24       .09     1   FLOW          62.     147.
                                           TIME        12.17    12.17

 ROUTED TO
+                  RF30A       .09     1   FLOW          61.     146.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                   F-30       .02     1   FLOW          10.      31.
                                           TIME        12.08    12.08

 HYDROGRAPH AT



+                   F-41       .08     1   FLOW          13.      69.
                                           TIME        12.17    12.17

 ROUTED TO
+                   RF41       .08     1   FLOW          13.      69.
                                           TIME        12.17    12.17

 HYDROGRAPH AT
+                   F-42       .05     1   FLOW          15.      58.
                                           TIME        12.17    12.08

  2 COMBINED AT
+                  DPF42       .13     1   FLOW          28.     126.
                                           TIME        12.17    12.17

 ROUTED TO
+                  RF30B       .13     1   FLOW          28.     125.
                                           TIME        12.17    12.17

  4 COMBINED AT
+                  DPF30       .59     1   FLOW         125.     398.
                                           TIME        12.17    12.17

 ROUTED TO
+                  RF-29       .59     1   FLOW         125.     395.
                                           TIME        12.25    12.25

 HYDROGRAPH AT
+                   F-29       .02     1   FLOW          10.      32.
                                           TIME        12.08    12.08

  2 COMBINED AT
+                 DPF29        .61     1   FLOW         133.     417.
                                           TIME        12.25    12.25

 ROUTED TO
+                   RF28       .61     1   FLOW         129.     414.
                                           TIME        12.25    12.25

 HYDROGRAPH AT
+                   F-28       .04     1   FLOW           8.      37.
                                           TIME        12.17    12.17

  2 COMBINED AT
+                  DPF28       .66     1   FLOW         136.     445.



                                           TIME        12.25    12.25

  2 COMBINED AT
+                 DPF28A      2.17     1   FLOW         202.     780.
                                           TIME        12.25    12.33

 ROUTED TO
+                  DBF28      2.17     1   FLOW          31.     590.
                                           TIME        16.83    12.67

                                       ** PEAK STAGES IN FEET **
                                       1   STAGE     6976.05  6978.39
                                           TIME        16.75    12.67

 ROUTED TO
+                  RF31A      2.17     1   FLOW          31.     589.
                                           TIME        16.83    12.67

 ROUTED TO
+                  RF31B      2.17     1   FLOW          31.     588.
                                           TIME        17.00    12.67

 ROUTED TO
+                  RF31C      2.17     1   FLOW          31.     586.
                                           TIME        17.00    12.75

 HYDROGRAPH AT
+                   F-31       .07     1   FLOW           3.      36.
                                           TIME        12.25    12.17

  2 COMBINED AT
+                    DPF      2.24     1   FLOW          32.     596.
                                           TIME        17.00    12.75
1 
                                           SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
                                               (FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 
                                                                                   INTERPOLATED TO 
                                                                                COMPUTATION INTERVAL 
            ISTAQ    ELEMENT      DT       PEAK    TIME TO     VOLUME      DT       PEAK    TIME TO     VOLUME 
                                                     PEAK                                     PEAK 

                                 (MIN)     (CFS)      (MIN)     (IN)     (MIN)     (CFS)     (MIN)       (IN) 

           FOR PLAN = 1  RATIO=  .00 
                RF1  MANE         1.25      7.82    738.75       .19      5.00      7.39    740.00         .19 
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APPENDIX D

Previous Wolf Ranch MDDP

Previous HEC-1 Hydrologic Input & Output – Basin F (24 Hour Rainfall)

http://www.kiowaengineering.com


OLD MDDP FOR EXISTING 54" RCP.
See HEC-1 for flows



1*****************************************                                                   ***************************************

 *                                       *                                                   *                                     *

 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF ENGINEERS     *

 *               JUN   1998              * *    HYDROLOGIC ENGINEERING CENTER    *

 *            VERSION 4.1                *                                                  *          609 SECOND STREET          *

 *                                       *                                                  *       DAVIS, CALIFORNIA 95616       *

 *  RUN DATE   08NOV20  TIME  15:38:42   *                                                   *           (916) 756-1104            *

 *                                       *                                                   *                                     *

 *****************************************                                                   ***************************************

                                                 X     X  XXXXXXX   XXXXX           X 

                                                 X     X  X        X     X         XX 

                                                 X     X  X        X                X 

                                                 XXXXXXX  XXXX     X        XXXXX   X 

                                                 X     X  X        X                X 

                                                 X     X  X        X     X          X 

                                                 X     X  XXXXXXX   XXXXX          XXX

            THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

            THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

            THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN AND AMPT INFILTRATION

            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

              1           ID             Wolf Ranch Tributary Four   FN F14-24HRT2.DAT                      

              2           ID             Detention basin added at design  point 14                          

              3           ID             F-Basins future developed condition with detention                 

              4           ID             Final design of detention basin F18/19  Briargate Parkway          

              5           ID             5-year and 100 Year, 24HR RAINFALL NOAA ATLAS 2 TYPE II STORM      

              6           ID             WR MDDP UPDATE 11-08-2020                                          

                          *DIAGRAM                                                                        

              7           IT       5       0       0     300                                               

              8           IO       5       0                                                               

              9           JR    PREC     .56     1.0                                                       

 

             10           KK     F-8                                                                        

             11           KM        RUNOFF FOR SUB-BASIN F-8 

             12           BA   .0630                                                                       

             13           IN      15                                                                       

             14           PB     4.4                                                                        

             15           PC       0    .002    .005    .008    .011   .0104   .0170     .02    .023    .026

             16           PC    .029    .032    .035    .038    .041    .044    .048    .052    .056     .06

             17           PC   .0604    .068    .072    .076     .08    .085     .09    .095      .1    .105

             18           PC     .11    .115     .12    .126    .133     .14    .147    .155    .163    .172

             19           PC    .181    .191    .203    .218    .236    .257    .283    .387    .663    .707

IT=TIME SPECIFICATION, 5 min intervals, 300 hydrograph ordinates
JR=MULTIRATION, PREC=RATIOS OF PRECIPITATION
0.56(PB)=5YR, 1.0(PB)=100YR

BA=SUB-BASIN AREA (SQUARE MILES)IN=TIME INTERVAL FOR
INPUT DATA, 15  minutes in tabulation interval PB=BASIN AVERAGE
PRECIPITATION, 4.4 inches 

PC=CUMULATIVE PRECIPITATION TIME SERIES

Basin F

24 Hour Rainfall 

OLD HYDRLOGY FOR
EXISTING 54" RCP. WEST
END DETENTION BASIN F19

See clouded text for basin F19
information. F19 was the basin
previously tributary to the
existing 54" RCP



             20           PC    .735    .758    .776    .791    .804    .815    .825    .834    .842    .849

             21           PC    .856    .863    .869    .875    .881    .887    .893    .898    .903    .908

             22           PC    .913    .918    .922    .926     .93    .934    .938    .942    .946     .95

             23           PC    .953    .956    .959    .962    .965    .968    .971    .974    .977     .98

             24           PC    .983    .986    .989    .992    .995    .998                                

             25           LS       0    71.5                                                              

             26           UD    0.22                                                                       

  

             27           KK    RF-8                                                                        

             28           KM         ROUTE FLOW FROM SUB-BASIN F-8 TO DETENTION BASIN DB 19                 

             29           RD    1800   0.037    0.04            TRAP      15       4                       

  

             30           KK     F-1                                                                       

             31           KM         RUNOFF FOR BASIN F-1                                                   

             32           BA   .1659                                                                        

             33           LS       0      61                                                                

             34           UD     .20                                                                        

 

             35           KK    RF-9                                                                        

             36           KM         ROUTE FLOW FROM SUB-BASIN F-1 TO DESIGN POINT F9                       

             37           RD     700   0.037    0.04            TRAP      10       6                        

 

             38           KK     F-9                                                                        

             39           KM         RUNOFF FOR BASIN F-9                                                   

             40           BA   .0430                                                                        

             41           LS       0      70                                                                

             42           UD     .16                                                                        

 

             43           KK    DPF9                                                                        

             44           KM        COMBINE FLOW FROM SUB-BASIN F-9 AND RF-9                               

             45           HC       2                                                                        
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 

             46           KK   RF-19                                                                        

             47           KM         ROUTE FLOW FROM DESIGN POINT DP F9 TO RF-19A                           

             48           RD    1600   0.018   0.013            CIRC       4                                

 

             49           KK  RF-19A                                                                       

             50           KM         ROUTE FLOW FROM RF-=19 TO DP F19                                      

             51           RK     400     .02    .013            CIRC       5                                

 

             52           KK    F-19                                                                        

             53           KM         RUNOFF FOR BASIN F-19                                                  

             54           BA   .1020                                                                        

             55           LS       0    73.2                                                                

             56           UD     .19                                                                        

 

             57           KK   DPF19                                                                        

             58           KM        COMBINE FLOW FROM SUB-BASIN F-19, RF-8 AND RF19                         

             59           HC       3                                                                        

 

             60           KK     F-2                                                                        

             61           KM         RUNOFF FOR BASIN F-2                                                   

             62           BA   .0424                                                                        

             63           LS       0      61                                                                

             64           UD     .19                                                                        

LS=SCS CURVE NUMBER LOSS RATE,  0=initial abstraction computed 
from curve number of 71.5 SCS DIMENSIONLESS UNIT 
HYDROGRAPH, scs lag in hours =0.22

RD=MUSKINGUM-CUNGE ROUTINGchannel length =1800ft,
slope=3.7%, Manning's n=0.04 trapezoidal channel, 15-ft bottom width,
4:1 side slopes 

HC=COMBINE HYDROGRAPHS, 2 hydrographs combined

RK=KINEMATIC WAVE CHANNEL ROUTING channel length =400 feet,
slope=2%, Manning's n=.013 circular channel, 5-ft bottom width



 

             65           KK   RF-10                                                                        

             66           KM         ROUTE FLOW FROM SUB-BASIN F-2 TO DESIGN POINT F10                      

             67           RD     850   0.059    0.04            TRAP      10       6                        

 

             68           KK    F-10                                                                        

             69           KM         RUNOFF FOR BASIN F-10                                                  

             70           BA   .0180                                                                        

             71           LS       0      67                                                                

             72           UD     .15                                                                        

 

             73           KK   DPF10                                                                        

             74           KM        COMBINE FLOW FROM SUB-BASIN F-10 AND RF10                               

             75           HC       2                                                                        

 

             76           KK  RF-18A                                                                        

             77           KM        ROUTE FLOW FROM DESIGN POINT DP F10 TO DETENTION BASIN DB 18            

             78           RD    1600   0.050    0.04            TRAP      15       4                        

 

             79           KK     F-3                                                                        

             80           KM         RUNOFF FOR SUB-BASIN F-3                                               

             81           BA   .0942                                                                        

             82           LS       0      61                                                                

             83           UD     .22                                                                        

 

             84           KK   RF-11                                                                        

             85           KM        ROUTE FLOW FROM SUB-BASIN F-3 TO DESIGN POINT F11                       

             86           RD     950   0.038    0.04            TRAP      10       6                        
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 

             87           KK    F-11                                                                        

             88           KM         RUNOFF FOR SUB-BASIN F-11                                              

             89           BA   .0460                                                                        

             90           LS       0    68.2                                                                

             91           UD     .17                                                                        

 

             92           KK   DPF11                                                                        

             93           KM        COMBINE FLOW FROM SUB-BASIN F-11 AND RF-11                              

             94           HC       2                                                                        

 

             95           KK   RF-18                                                                        

             96           KM        ROUTE FLOW FROM DESIGN POINT F11 TO DETENTION BASIN DB 18               

             97           RD    1600   0.029    0.04            TRAP      15       4                        

 

             98           KK     F-4                                                                        

             99           KM         RUNOFF FOR SUB-BASIN F-4                                               

            100           BA   .2681                                                                        

            101           LS       0      61                                                                

            102           UD     .28                                                                        

 

            103           KK   RF-12                                                                        

            104           KM        ROUTE FLOW FROM SUB-BASIN F-4 TO DESIGN POINT F12                       

            105           RD    1150   0.044    0.04            TRAP      10       6                        

 

            106           KK     F-5                                                                        

            107           KM         RUNOFF FOR SUB-BASIN F-5                                               



            108           BA   .1073                                                                        

            109           LS       0      61                                                                

            110           UD     .34                                                                        

 

            111           KK  RF-12A                                                                        

            112           KM        ROUTE FLOW FROM SUB-BASIN F-5 TO DESIGN POINT F12                       

            113           RD    1600   0.035    0.04            TRAP      10       6                        

 

            114           KK    F-12                                                                        

            115           KM         RUNOFF FOR SUB-BASIN F-12                                              

            116           BA   .0590                                                                        

            117           LS       0    69.3                                                                

            118           UD     .20                                                                        

 

            119           KK   DPF12                                                                        

            120           KM        COMBINE FLOW FROM SUB-BASIN RF-12 RF-12A, AND F-12                      

            121           HC       3                                                                        

 

            122           KK   RF-17                                                                        

            123           KM        ROUTE FLOW FROM DESIGN POINT F-12 TO DETENTION BASIN DB 18              

            124           RD    1600   0.020   0.013            CIRC     4.5                                

 

            125           KK    F-17                                                                        

            126           KM         RUNOFF FOR SUB-BASIN F-17                                              

            127           BA   .0380                                                                        

            128           LS       0    60.1                                                                

            129           UD     .21                                                                        
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 

            130           KK    F-18                                                                        

            131           KM         RUNOFF FOR SUB-BASIN F-18                                              

            132           BA   .0980                                                                        

            133           LS       0    73.1                                                                

            134           UD     .21                                                                        

 

            135           KK   DPF18                                                                        

            136           KM        COMBINE FLOW FROM SUB-BASINS F-18, F17, RF-18A, RF-18, RF-17            

            137           KM        THIS IS INFLOW TO DETENTION BASIN F-18                                  

            138           HC       5                                                                        

 

            139           KK  DP1819                                                                        

            140           KM         COMBINE DPF18 AND F19                                                  

            141           KM        INFLOW TO DET BASIN F18-19                                              

            142           HC       2                                                                        

 

            143           KK  DF1819                                                                        

            144           KM          ROUTE DPF1819  THROUGH DETENTION BASIN F 18-19                       

            145           KM          THIS IS OUTFLOW FROM DETENTION BASIN F 18-19                         

            146           RS       1    ELEV  7132.7                                                        

            147           SV       0     .01     .02      .1     .52    1.76    4.43    8.72    14.3   20.74

            148           SV   27.65      37   42.64    48.9    58.8    65.0    69.1                         

            149           SE  7132.7  7133.5    7134    7135    7136    7137    7138    7139    7140    7141 

            150           SE    7142    7143    7144    7145    7146    7147  7147.5                        

            151           SQ       0      .4      .5      .8     1.1     1.5     1.9     2.2    41.3   133.8

            152           SQ   217.3   230.4   242.8   253.3   257.1   268.2   271.7                        

 

RS=STORAGE ROUTING, 1 step, elevation for beginning of the first
time period=7132.7  

SV=RESERVOIR  VOLUME (acre-ft) SE=ELEVATION (ft) corresponding to volume in
same field on preceding SV recordSQ=DISCHARGE (cfs) corresponding to volume and
elevation in same field on preceding SV and SE records
example: 48.9 ac-ft corresponds to an elevation of 7145 ft and a discharge of 253.3 cfs

Detention Basin F18/F19
Volume-Stage-Discharge



            153           KK  RF-22A                                                                        

            154           KM        ROUTE FLOW FROM DETENTION BASIN F1819 TO DESIGN POINT DP F22            

            155           RD    1800   0.027    0.02            TRAP      10       6                        

 

            156           KK    F-22                                                                        

            157           KM         RUNOFF FOR SUB-BASIN F-22                                              

            158           BA   .0640                                                                        

            159           LS       0    64.1                                                                

            160           UD     .21                                                                        

 

            161           KK    F-16                                                                        

            162           KM            RUNOFF FROM SUB-BASIN F-16                                          

            163           BA    .027                                                                        

            164           LS       0    72.8                                                                

            165           UD     .21                                                                        

 

            166           KK   RF-16                                                                        

            167           KM           ROUTE FLOW FROM SUB-BASIN F-16 TO DP F22                             

            168           RD    1800    .045    .013            CIRC     2.5                                

 

            169           KK   DPF22                                                                        

            170           KM        COMBINE FLOW FROM SUB-BASIN F-22, RF-16 AND RF-22A                      

            171           HC       3                                                                        

1                                                       HEC-1 INPUT                                             PAGE  5

           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 

            172           KK  RF-27                                                                         

            173           KM        ROUTE FLOW FROM DESIGN POINT DPF22 TO DESIGN POINT F27                  

            174           RD    3700   0.020    0.04            TRAP      50       3                        

 

            175           KK  RF-27C                                                                        

            176           KM        ROUTE FLOW FROM RF-27 TO DESIGN POINT F28                               

            177           RD    1400   0.019    0.04            TRAP      50       3                        

 

            178           KK    F-7                                                                         

            179           KM         RUNOFF FOR SUB-BASIN F-7                                               

            180           BA   .0782                                                                        

            181           LS       0      61                                                                

            182           UD     .19                                                                        

 

            183           KK   RF-7                                                                         

            184           KM        ROUTE FLOW FROM SUB-BASIN F-7 TO DESIGN POINT F14A                      

            185           RD    1200   0.033    0.04            TRAP      10       6                        

 

            186           KK    F-6                                                                         

            187           KM         RUNOFF FOR SUB-BASIN F-6                                               

            188           BA   .0310                                                                        

            189           LS       0      61                                                                

            190           UD     .19                                                                        

 

            191           KK   RF-13                                                                        

            192           KM        ROUTE FLOW FROM SUB-BASIN F-6 TO DESIGN POINT F13                       

            193           RD     800   0.038    0.04            TRAP      10       6                        

 

            194           KK    F-13                                                                        

            195           KM         RUNOFF FOR SUB-BASIN F-13                                              

            196           BA   .0140                                                                        



            197           LS       0      61                                                                

            198           UD     .14                                                                        

 

            199           KK  DPF13                                                                         

            200           KM        COMBINE FLOW FROM RF-13 AND F-13                                        

            201           HC       2                                                                        

 

            202           KK   RF-14                                                                        

            203           KM        ROUTE FLOW FROM DESIGN POINT F13 TO RF-14A                              

            204           RD    2400   0.027    0.04            TRAP      20       6                        

 

            205           KK   DP14A                                                                        

            206           KM        COMBINE  RF-7 AND RF 14                                                 

            207           HC       2                                                                        

 

            208           KK  RF-14A                                                                        

            209           KM         ROUTE FLOW FROM DP 14A TO DP F14                                       

            210           RK     800     .02    .013            CIRC       4                                
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            211           KK    F-15                                                                        

            212           KM         RUNOFF FDROM F-15                                                      

            213           BA   .0210                                                                        

            214           LS       0    69.1                                                                

            215           UD     .15                                                                        

 

            216           KK   RF-23                                                                        

            217           KM           ROUTE RUN OFF FROM F-15  TO DESIGN PONT F23                          

            218           RD    1200    .023     .04            TRAP      10       3                        

 

            219           KK    F-23                                                                        

            220           KM         RUNOFF FROM SUB BASIN F23                                              

            221           BA   .0310                                                                        

            222           LS       0      73                                                                

            223           UD     .18                                                                        

 

            224           KK   DPF23                                                                        

            225           KM         COMBINE FLOW FROM RF-23 AND  F-23                                      

            226           HC       2                                                                        

 

            227           KK  RF-23A                                                                        

            228           KM          ROUTE RUNOFF FROM DP F23 TO DP 14                                     

            229           RD     700    .016    .013            CIRC       3                                

 

            230           KK    F-14                                                                        

            231           KM         RUNOFF FROM SUB BASIN F-14                                             

            232           BA   .1290                                                                        

            233           LS       0    72.3                                                                

            234           UD     .23                                                                        

 

            235           KK  DPF14                                                                         

            236           KM        COMBINE FLOW FROM RF-23A   F-14, AND RF-14A                             

            237           KM       THIS IS INFLOW TO DB 14                                                  

            238           HC       3                                                                        

 

            239           KK   DB 14                                                                        



            240           KM         DETENTION BASIN 14                                                     

            241           KM          THIS IS OUTFLOW FROM DETENTION BASIN 14                               

            242           RS       1    ELEV  7124.5                                                        

            243           SV       0     .01     .05     .31    1.14    2.82     5.4    8.45   11.77   15.25

            244           SV    17.1    18.9    20.8    22.8                                                

            245           SE  7124.5  7125.5  7126.5  7127.5  7128.5  7129.5  7130.5  7131.5  7132.5  7133.5

            246           SE    7134  7134.5    7135  7135.5                                                

            247           SQ       0     .15     .29     .43     .66     .91    31.6    82.2      89    95.2

            248           SQ     206   410.7   681.6  1009.5                                                

 

            249           KK   RF-25                                                                        

            250           KM        ROUTE FLOW FROM DETENTION BASIN DB  14 TO DESIGN POINT F25              

            251           RD    2600   0.023   0.013            CIRC       3                                

1                                                       HEC-1 INPUT                                             PAGE  7

           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 

            252           KK    F-25                                                                        

            253           KM         RUNOFF FOR SUB-BASIN F-25                                              

            254           BA   .0890                                                                        

            255           LS       0    74.9                                                                

            256           UD     .28                                                                        

 

            257           KK  DPF25                                                                         

            258           KM        COMBINE FLOW FROM RF-25 AND RF-14                                       

            259           HC       2                                                                        

 

            260           KK   RF-30                                                                        

            261           KM        ROUTE FLOW FROM DESIGN POINT F25 TO DESIGN POINT F30                    

            262           RD     750   0.027   0.013            CIRC       4                                

 

            263           KK    F-24                                                                        

            264           KM         RUNOFF FOR SUB-BASIN F-24                                              

            265           BA   .0890                                                                        

            266           LS       0      86                                                                

            267           UD     .26                                                                        

 

            268           KK  RF-30A                                                                        

            269           KM        ROUTE FLOW FROM SUB-BASIN    F24 TO DESIGN POINT F30                    

            270           RD     920   0.033   0.013            CIRC     3.5                                

 

            271           KK    F-30                                                                        

            272           KM         RUNOFF FOR SUB-BASIN F-30                                              

            273           BA   .0212                                                                        

            274           LS       0    77.4                                                                

            275           UD     .18                                                                        

 

            276           KK    F-41                                                                        

            277           KM         RUNOFF FROM SUB-BASIN F-41                                             

            278           BA    .081                                                                        

            279           LS       0      68                                                                

            280           UD     .22                                                                        

 

            281           KK   RF 41                                                                        

            282           KM         ROUTE RUNOFF FROM  SUB-B ASIN F-41 TO DP 42                            

            283           RD    1450     .03    .013            CIRC     2.5                                

 

            284           KK    F-42                                                                        

Detention Basin F14
Volume-Stage-Discharge



            285           KM         RUNOFF FROM SUB-BASIN F-42                                             

            286           BA    .053                                                                        

            287           LS              73                                                                

            288           UD     .22                                                                        

 

            289           KK   DPF42                                                                        

            290           KM        COMBINE RUNOFF FROM F-42 AND RF-41                                      

            291           HC       2                                                                        
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 

            292           KK  RF 30B                                                                        

            293           KM        ROUTE FLOW FROM DP F42 TO DP F30                                        

            294           RD     600     .03    .013            CIRC       3                                

 

            295           KK   DPF30                                                                        

            296           KM         COMBINE FLOW FROM RF30B,RF30A, RF30 AND SUB-BASIN F-30                 

            297           HC       4                                                                        

 

            298           KK   RF-29                                                                        

            299           KM        ROUTE FLOW FROM DESIGN POINT F30 TO DESIGN POINT F29                    

            300           RD    2350   0.027    0.04            TRAP       6       3                        

 

            301           KK    F-29                                                                        

            302           KM         RUNOFF FOR SUB-BASIN F-29                                              

            303           BA   .0226                                                                        

            304           LS       0    77.4                                                                

            305           UD     .19                                                                        

 

            306           KK  DPF29                                                                         

            307           KM        COMBINE FLOW FROM RF-29 AND F-29                                        

            308           HC       2                                                                        

 

            309           KK   RF-28                                                                        

            310           KM        ROUTE FLOW FROM DESIGN POINT F29 TO DESIGN POINT F28                    

            311           RD     750   0.015    0.04            TRAP      20       3                        

 

            312           KK    F-28                                                                        

            313           KM         RUNOFF FOR SUB-BASIN F-28                                              

            314           BA    .042                                                                        

            315           LS       0      68                                                                

            316           UD     .23                                                                        

 

            317           KK    F-27                                                                        

            318           KM         RUNOFF FOR SUB-BASIN F-27                                              

            319           BA    .240                                                                        

            320           LS       0    76.2                                                                

            321           UD     .32                                                                        

 

            322           KK   DPF28                                                                        

            323           KM        COMBINE FLOW FROM RF-27C, RF-28, F-28 AND F-27                          

            324           KM        THIS IS INFLOW TO DETENTION BASIN F-28                                  

            325           HC       4                                                                        

 

            326           KK   DBF28                                                                        

            327           KM        ROUTE DPF28 THROUGH DETENTION BASIN F-28                                

            328           KM        THIS IS OUTFLOW FROM DETENTION BASIN F-28                               



            329           KM        FINAL DESIGN STAGE DISCHARGE                                            

            330           RS       1    ELEV    6968                                                        

            331           SV       0    1.07    5.23   10.56    16.7    20.2      24   32.76      43         

            332           SE    6968    6970    6972    6974    6976    6977    6978    6980    6982        

            333           SQ       0     1.5     4.8    10.2    15.6     340     520     880    1000        
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           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 

            334           KK   RF-31                                                                        

            335           KM        ROUTE FLOW FROM DPF TO DESIGN POINT F                                   

            336           RD    3500   0.023    0.04            TRAP      20       3                        

 

            337           KK    F-31                                                                        

            338           KM         RUNOFF FOR SUB-BASIN F-31                                              

            339           BA    .069                                                                        

            340           LS       0      61                                                                

            341           UD     .34                                                                        

 

            342           KK    DP F                                                                        

            343           KM        COMBINE FLOW FROM RF-31 AND F-31                                        

            344           HC       2                                                                        

            345           ZZ                                                                               

1

                 SCHEMATIC DIAGRAM OF STREAM NETWORK

 INPUT

  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

    10         F-8

                 V

                 V

    27        RF-8

                 .

                 .

    30           .         F-1

                 .           V

                 .           V

    35           .        RF-9

                 .           .

                 .           .

    38           .           .         F-9

                 .           .           .

                 .           .           .

    43           .        DPF9............

                 .           V

                 .           V

    46           .       RF-19

                 .           V

                 .           V

    49           .      RF-19A

                 .           .

                 .           .

    52           .           .        F-19

                 .           .           .

                 .           .           .

    57       DPF19........................

ZZ=END OF JOB  

Detention Basin F28
Volume-Stage-Discharge
 



                 .

                 .

    60           .         F-2

                 .           V

                 .           V

    65           .       RF-10

                 .           .

                 .           .

    68           .           .        F-10

                 .           .           .

                 .           .           .

    73           .       DPF10............

                 .           V

                 .           V

    76           .      RF-18A

                 .           .

                 .           .

    79           .           .         F-3

                 .           .           V

                 .           .           V

    84           .           .       RF-11

                 .           .           .

                 .           .           .

    87           .           .           .        F-11

                 .           .           .           .

                 .           .           .           .

    92           .           .       DPF11............

                 .           .           V

                 .           .           V

    95           .           .       RF-18

                 .           .           .

                 .           .           .

    98           .           .           .         F-4

                 .           .           .           V

                 .           .           .           V

   103           .           .           .       RF-12

                 .           .           .           .

                 .           .           .           .

   106           .           .           .           .         F-5

                 .           .           .           .           V

                 .           .           .           .           V

   111           .           .           .           .      RF-12A

                 .           .           .           .           .

                 .           .           .           .           .

   114           .           .           .           .           .        F-12

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   119           .           .           .       DPF12........................

                 .           .           .           V

                 .           .           .           V

   122           .           .           .       RF-17

                 .           .           .           .

                 .           .           .           .

   125           .           .           .           .        F-17

                 .           .           .           .           .

                 .           .           .           .           .

   130           .           .           .           .           .        F-18

                 .           .           .           .           .           .

                 .           .           .           .           .           .



   135           .       DPF18................................................

                 .           .

                 .           .

   139      DP1819............

                 V

                 V

   143      DF1819

                 V

                 V

   153      RF-22A

                 .

                 .

   156           .        F-22

                 .           .

                 .           .

   161           .           .        F-16

                 .           .           V

                 .           .           V

   166           .           .       RF-16

                 .           .           .

                 .           .           .

   169       DPF22........................

                 V

                 V

   172      RF-27 

                 V

                 V

   175      RF-27C

                 .

                 .

   178           .        F-7 

                 .           V

                 .           V

   183           .       RF-7 

                 .           .

                 .           .

   186           .           .        F-6 

                 .           .           V

                 .           .           V

   191           .           .       RF-13

                 .           .           .

                 .           .           .

   194           .           .           .        F-13

                 .           .           .           .

                 .           .           .           .

   199           .           .      DPF13 ............

                 .           .           V

                 .           .           V

   202           .           .       RF-14

                 .           .           .

                 .           .           .

   205           .       DP14A............

                 .           V

                 .           V

   208           .      RF-14A

                 .           .

                 .           .

   211           .           .        F-15

                 .           .           V



                 .           .           V

   216           .           .       RF-23

                 .           .           .

                 .           .           .

   219           .           .           .        F-23

                 .           .           .           .

                 .           .           .           .

   224           .           .       DPF23............

                 .           .           V

                 .           .           V

   227           .           .      RF-23A

                 .           .           .

                 .           .           .

   230           .           .           .        F-14

                 .           .           .           .

                 .           .           .           .

   235           .      DPF14 ........................

                 .           V

                 .           V

   239           .       DB 14

                 .           V

                 .           V

   249           .       RF-25

                 .           .

                 .           .

   252           .           .        F-25

                 .           .           .

                 .           .           .

   257           .      DPF25 ............

                 .           V

                 .           V

   260           .       RF-30

                 .           .

                 .           .

   263           .           .        F-24

                 .           .           V

                 .           .           V

   268           .           .      RF-30A

                 .           .           .

                 .           .           .

   271           .           .           .        F-30

                 .           .           .           .

                 .           .           .           .

   276           .           .           .           .        F-41

                 .           .           .           .           V

                 .           .           .           .           V

   281           .           .           .           .       RF 41

                 .           .           .           .           .

                 .           .           .           .           .

   284           .           .           .           .           .        F-42

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   289           .           .           .           .       DPF42............

                 .           .           .           .           V

                 .           .           .           .           V

   292           .           .           .           .      RF 30B

                 .           .           .           .           .

                 .           .           .           .           .

   295           .       DPF30....................................



                 .           V

                 .           V

   298           .       RF-29

                 .           .

                 .           .

   301           .           .        F-29

                 .           .           .

                 .           .           .

   306           .      DPF29 ............

                 .           V

                 .           V

   309           .       RF-28

                 .           .

                 .           .

   312           .           .        F-28

                 .           .           .

                 .           .           .

   317           .           .           .        F-27

                 .           .           .           .

                 .           .           .           .

   322       DPF28....................................

                 V

                 V

   326       DBF28

                 V

                 V

   334       RF-31

                 .

                 .

   337           .        F-31

                 .           .

                 .           .

   342        DP F............

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1*****************************************                                                   ***************************************

 *                                       *                                                   *                                     *

 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF ENGINEERS     *

 *               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING CENTER    *

 *            VERSION 4.1                *                                                   *          609 SECOND STREET          *

 *                                       *                                                   *       DAVIS, CALIFORNIA 95616       *

 *  RUN DATE   08NOV20  TIME  15:38:42   *                                                   *           (916) 756-1104            *

 *                                       *                                                   *                                     *

 *****************************************                                                   ***************************************

                                      Wolf Ranch Tributary Four   FN F14-24HRT2.DAT                      

                                      Detention basin added at design  point 14                          

                                      F-Basins future developed condition with detention                 

                                      Final design of detention basin F18/19  Briargate Parkway          

                                      5-year and 100 Year, 24HR RAINFALL NOAA ATLAS 2 TYPE II STORM      

                                      WR MDDP UPDATE 11-08-2020                                          

    8 IO          OUTPUT CONTROL VARIABLES

                        IPRNT           5  PRINT CONTROL

                        IPLOT           0  PLOT CONTROL



                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA

                         NMIN           5  MINUTES IN COMPUTATION INTERVAL

                        IDATE      1    0  STARTING DATE

                        ITIME        0000  STARTING TIME

                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES

                       NDDATE      2    0  ENDING DATE

                       NDTIME        0055  ENDING TIME

                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS

                         TOTAL TIME BASE   24.92 HOURS

           ENGLISH UNITS

                DRAINAGE AREA         SQUARE MILES

                PRECIPITATION DEPTH   INCHES

                LENGTH, ELEVATION     FEET

                FLOW                  CUBIC FEET PER SECOND

                STORAGE VOLUME        ACRE-FEET

                SURFACE AREA          ACRES

                TEMPERATURE           DEGREES FAHRENHEIT

      JP          MULTI-PLAN OPTION

                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION

                      RATIOS OF PRECIPITATION

                      .56      1.00

1

                PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

                                  FLOWS IN CUBIC FEET PER SECOND,  AREA IN SQUARE MILES

                                                  TIME TO PEAK IN HOURS

 

 

                                                           RATIOS APPLIED TO PRECIPITATION

 OPERATION       STATION     AREA    PLAN            RATIO 1  RATIO 2

                                                         .56     1.00

 HYDROGRAPH AT

+                    F-8       .06     1   FLOW          16.      64.

                                           TIME        12.17    12.08

 ROUTED TO

+                   RF-8       .06     1   FLOW          16.      65.

                                           TIME        12.25    12.17

 HYDROGRAPH AT

+                    F-1       .17     1   FLOW           8.      94.

                                           TIME        12.25    12.08

 ROUTED TO

+                   RF-9       .17     1   FLOW           8.      93.

                                           TIME        12.25    12.17

 HYDROGRAPH AT

+                    F-9       .04     1   FLOW          11.      48.

                                           TIME        12.08    12.08

RATIO 1 = 5-yr
RATIO 2 = 100-yr



  2 COMBINED AT

+                   DPF9       .21     1   FLOW          16.     134.

                                           TIME        12.17    12.08

 ROUTED TO

+                  RF-19       .21     1   FLOW          15.     132.

                                           TIME        12.17    12.17

 ROUTED TO

+                 RF-19A       .21     1   FLOW          15.     131.

                                           TIME        12.25    12.17

 HYDROGRAPH AT

+                   F-19       .10     1   FLOW          32.     123.

                                           TIME        12.08    12.08

  3 COMBINED AT

+                  DPF19       .37     1   FLOW          58.     306.

                                           TIME        12.17    12.17

 HYDROGRAPH AT

+                    F-2       .04     1   FLOW           2.      25.

                                           TIME        12.17    12.08

 ROUTED TO

+                  RF-10       .04     1   FLOW           2.      25.

                                           TIME        12.25    12.17

 HYDROGRAPH AT

+                   F-10       .02     1   FLOW           3.      18.

                                           TIME        12.08    12.08

  2 COMBINED AT

+                  DPF10       .06     1   FLOW           4.      40.

                                           TIME        12.17    12.08

 ROUTED TO

+                 RF-18A       .06     1   FLOW           4.      38.

                                           TIME        12.33    12.17

 HYDROGRAPH AT

+                    F-3       .09     1   FLOW           4.      52.

                                           TIME        12.25    12.17

 ROUTED TO

+                  RF-11       .09     1   FLOW           4.      51.

                                           TIME        12.33    12.17

 HYDROGRAPH AT

+                   F-11       .05     1   FLOW           9.      46.

                                           TIME        12.08    12.08

  2 COMBINED AT

+                  DPF11       .14     1   FLOW          11.      90.

                                           TIME        12.17    12.17

 ROUTED TO

+                  RF-18       .14     1   FLOW          11.      87.



                                           TIME        12.33    12.25

 HYDROGRAPH AT

+                    F-4       .27     1   FLOW          11.     128.

                                           TIME        12.33    12.17

 ROUTED TO

+                  RF-12       .27     1   FLOW          11.     128.

                                           TIME        12.42    12.25

 HYDROGRAPH AT

+                    F-5       .11     1   FLOW           4.      46.

                                           TIME        12.42    12.25

 ROUTED TO

+                 RF-12A       .11     1   FLOW           4.      46.

                                           TIME        12.58    12.33

 HYDROGRAPH AT

+                   F-12       .06     1   FLOW          12.      57.

                                           TIME        12.17    12.08

  3 COMBINED AT

+                  DPF12       .43     1   FLOW          20.     211.

                                           TIME        12.33    12.25

 ROUTED TO

+                  RF-17       .43     1   FLOW          20.     209.

                                           TIME        12.42    12.25

 HYDROGRAPH AT

+                   F-17       .04     1   FLOW           1.      20.

                                           TIME        12.25    12.17

 HYDROGRAPH AT

+                   F-18       .10     1   FLOW          29.     111.

                                           TIME        12.17    12.08

  5 COMBINED AT

+                  DPF18       .77     1   FLOW          57.     443.

                                           TIME        12.25    12.17

  2 COMBINED AT

+                 DP1819      1.14     1   FLOW         113.     750.

                                           TIME        12.17    12.17

 ROUTED TO

+                 DF1819      1.14     1   FLOW          12.     215.

                                           TIME        17.00    12.75

                                       ** PEAK STAGES IN FEET **

                                       1   STAGE     7139.26  7141.97

                                           TIME        17.00    12.75

 ROUTED TO

+                 RF-22A      1.14     1   FLOW          12.     214.

                                           TIME        17.08    12.83

 HYDROGRAPH AT



+                   F-22       .06     1   FLOW           6.      44.

                                           TIME        12.17    12.08

 HYDROGRAPH AT

+                   F-16       .03     1   FLOW           8.      30.

                                           TIME        12.17    12.08

 ROUTED TO

+                  RF-16       .03     1   FLOW           8.      29.

                                           TIME        12.17    12.17

  3 COMBINED AT

+                  DPF22      1.24     1   FLOW          15.     230.

                                           TIME        12.17    12.75

 ROUTED TO

+                 RF-27       1.24     1   FLOW          20.     230.

                                           TIME        12.58    12.92

 ROUTED TO

+                 RF-27C      1.24     1   FLOW          16.     230.

                                           TIME        12.83    13.00

 HYDROGRAPH AT

+                   F-7        .08     1   FLOW           4.      46.

                                           TIME        12.17    12.08

 ROUTED TO

+                  RF-7        .08     1   FLOW           4.      46.

                                           TIME        12.33    12.17

 HYDROGRAPH AT

+                   F-6        .03     1   FLOW           1.      18.

                                           TIME        12.17    12.08

 ROUTED TO

+                  RF-13       .03     1   FLOW           1.      18.

                                           TIME        12.25    12.17

 HYDROGRAPH AT

+                   F-13       .01     1   FLOW           1.      10.

                                           TIME        12.08    12.08

  2 COMBINED AT

+                 DPF13        .05     1   FLOW           2.      25.

                                           TIME        12.25    12.17

 ROUTED TO

+                  RF-14       .05     1   FLOW           2.      25.

                                           TIME        12.67    12.25

  2 COMBINED AT

+                  DP14A       .12     1   FLOW           4.      67.

                                           TIME        12.67    12.25

 ROUTED TO

+                 RF-14A       .12     1   FLOW           4.      66.

                                           TIME        12.67    12.25



 HYDROGRAPH AT

+                   F-15       .02     1   FLOW           5.      23.

                                           TIME        12.08    12.08

 ROUTED TO

+                  RF-23       .02     1   FLOW           5.      23.

                                           TIME        12.17    12.17

 HYDROGRAPH AT

+                   F-23       .03     1   FLOW          10.      38.

                                           TIME        12.08    12.08

  2 COMBINED AT

+                  DPF23       .05     1   FLOW          14.      59.

                                           TIME        12.17    12.08

 ROUTED TO

+                 RF-23A       .05     1   FLOW          14.      57.

                                           TIME        12.17    12.08

 HYDROGRAPH AT

+                   F-14       .13     1   FLOW          34.     134.

                                           TIME        12.17    12.17

  3 COMBINED AT

+                 DPF14        .30     1   FLOW          50.     250.

                                           TIME        12.17    12.17

 ROUTED TO

+                  DB 14       .30     1   FLOW           5.      80.

                                           TIME        14.83    12.58

                                       ** PEAK STAGES IN FEET **

                                       1   STAGE     7129.64  7131.46

                                           TIME        14.83    12.58

 ROUTED TO

+                  RF-25       .30     1   FLOW           5.      80.

                                           TIME        14.92    12.67

 HYDROGRAPH AT

+                   F-25       .09     1   FLOW          27.      95.

                                           TIME        12.17    12.17

  2 COMBINED AT

+                 DPF25        .39     1   FLOW          27.     132.

                                           TIME        12.17    12.33

 ROUTED TO

+                  RF-30       .39     1   FLOW          27.     132.

                                           TIME        12.25    12.33

 HYDROGRAPH AT

+                   F-24       .09     1   FLOW          62.     147.

                                           TIME        12.17    12.17

 ROUTED TO

+                 RF-30A       .09     1   FLOW          61.     146.

                                           TIME        12.17    12.17

Detention Basin F14
5-yr Discharge=5cfs. 5-yr WSE=7129.64
100-yr Discharge=80cfs. 100-yr WSE=7131.46



 HYDROGRAPH AT

+                   F-30       .02     1   FLOW          10.      31.

                                           TIME        12.08    12.08

 HYDROGRAPH AT

+                   F-41       .08     1   FLOW          13.      69.

                                           TIME        12.17    12.17

 ROUTED TO

+                  RF 41       .08     1   FLOW          13.      69.

                                           TIME        12.17    12.17

 HYDROGRAPH AT

+                   F-42       .05     1   FLOW          15.      58.

                                           TIME        12.17    12.08

  2 COMBINED AT

+                  DPF42       .13     1   FLOW          28.     126.

                                           TIME        12.17    12.17

 ROUTED TO

+                 RF 30B       .13     1   FLOW          28.     125.

                                           TIME        12.17    12.17

  4 COMBINED AT

+                  DPF30       .64     1   FLOW         124.     407.

                                           TIME        12.17    12.17

 ROUTED TO

+                  RF-29       .64     1   FLOW         125.     397.

                                           TIME        12.25    12.25

 HYDROGRAPH AT

+                   F-29       .02     1   FLOW          10.      32.

                                           TIME        12.08    12.08

  2 COMBINED AT

+                 DPF29        .66     1   FLOW         132.     419.

                                           TIME        12.25    12.25

 ROUTED TO

+                  RF-28       .66     1   FLOW         129.     416.

                                           TIME        12.25    12.25

 HYDROGRAPH AT

+                   F-28       .04     1   FLOW           7.      35.

                                           TIME        12.17    12.17

 HYDROGRAPH AT

+                   F-27       .24     1   FLOW          76.     249.

                                           TIME        12.25    12.25

  4 COMBINED AT

+                  DPF28      2.18     1   FLOW         211.     709.

                                           TIME        12.25    12.25

 ROUTED TO

+                  DBF28      2.18     1   FLOW          30.     532.



                                           TIME        17.00    12.67

                                       ** PEAK STAGES IN FEET **

                                       1   STAGE     6976.04  6978.06

                                           TIME        17.00    12.67

 ROUTED TO

+                  RF-31      2.18     1   FLOW          30.     532.

                                           TIME        17.25    12.83

 HYDROGRAPH AT

+                   F-31       .07     1   FLOW           3.      30.

                                           TIME        12.42    12.25

  2 COMBINED AT

+                   DP F      2.25     1   FLOW          31.     546.

                                           TIME        17.25    12.67

1                                                                                                                                   

 *** NORMAL END OF HEC-1 ***
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APPENDIX I 

PERMANENT CONTROL MEASURE IM PLAN ADDENDUM 

PROJECT NO./NAME: Wolf Ranch Detention Basin F18/F19

SUBDIVISION: Not platted

THE FOLLOWING ITEMS DEVIATE FROM CITY PCM STANDARDS BUT HAVE BEEN APPROVED
THROUGH THE VARIANCE PROCESS:

1) The existing 54” RCP coming into the west end of F19 will be a forebay like the one detailed in figures 9-43
and 9-44 of the USDCM, instead of a USBR type VI impact basin. This is due to the reduced flows in the
existing pipe.

INSPECTION AND MAINTENANCE OF THE DEVIATIONS ARE DETAILED BELOW:

1) Inspect for erosion behind wingwalls of forebay at the end of the 54” RCP, located on the west end of
Detention Basin F19. Increased inspection frequency not needed. 

DESIGN ENGINEER SIGNATURE (Affix Seal):

4/19/23
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