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1.0 Introduction 
 

A. Background 

This Final Drainage Report has been prepared by Vortex Engineering, Inc., and is 
required as part of the Iron Wheel Subdivision submittal.  The property being an 
assemblage of 6 separate land parcels. This Final Drainage report has been created 
in accordance with the Mesa County/City of Fruita Stormwater Management Manual.  
This Final Drainage Report references a previously approved Drainage Report dated 
December 14, 2018.  
 

B. Project Location 

The Iron Wheel Subdivision is approximately 55.3 acres located in the political 
boundary of The City of Fruita, Colorado.  The site is situated west of 19 Road and 
north of Highway 6 and 50.  There are three main access points proposed for the 
project; two from the ease on 19 Road and the other to the west from an extension 
of 18 ½ Road from J Road to the project site.  A drainage map is provided in 
Appendix A for reference. 
 

 
C. Property Description 

The site slopes from the northeast to the south and southwest at grades varying 
between 0.7%. and 1.3%.  The site is currently undeveloped.  The west 30 acres is 
covered with native grasses, sparsely located shrubs, and occasional trees.  The 
remaining east portion of the site consists of alfalfa.  With the development of the 
project site, it is planned to draw irrigation water from the Independent Ranch 
Irrigation Ditch to irrigate the property. 

The following are the Natural Resources Conservation Service (NRCS) soils 
followed by the hydrologic soil group within the Iron Wheel Subdivision: Fruitland 
Sandy Clay Loam (Rc) – Group B; Turley Clay Loam – Group C; and Massadona 
silty clay loam (Tr) – Group C.  

 

2.0  Drainage System Description 

A. Existing conditions 
The existing runoff from the project consists of sheet flows, shallow concentrated 
flows, and shallow ditch flows. There are two discharge points from the site. One 
discharge point is located in the northwest corner of the property discharging basin 
EX200 into the Palmer Drain, a Grand Valley Drainage District facility, which 
continues to drain in a westerly direction. The other point of discharge is located 
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approximately mid-way along the southern boundary. These discharge points are 
identified respectively as Design Point 1 and 2 on the Drainage Map - Existing 
Conditions in the Appendix. The offsite runoff from basin OS-1 enters the EX100 
basin at design point 3. From that point the offsite runoff merges with the runoff from 
EX100; at design point 1 the surface runoff from EX100 and the offsite Basin OS-1 is 
intercepted by a 15” PVC culvert which conveys the water into a manhole located 
just on the south side of the Independent Ranch Irrigation Ditch. From there the 
runoff is carried in an 18” pipe into the Highway 6 and 50 roadway ditch. The runoff 
is then carried in either ditches or pipes in a southwesterly direction for 
approximately 1.5 miles; finally discharging into the Colorado River. 

B. Master Drainage Plans 

This site is in Major Basin 117, which is located between the Major Basins known as 
Adobe Creek and Little Salt Wash. The site does not drain into either of these 
basins; instead draining into smaller open drain ditches which empty directly into the 
Colorado River. 

C. Offsite Tributary Areas 

Basin OS-1 is the only offsite basin identified in this study.  The runoff from this 
basin will be routed as by-pass flow.  The runoff from the offsite basin was 
determined by a hydrograph model, (see Appendix C for the calculations.  This 
model yielded 0 cfs for the minor event.  However, it is anticipated that as much as 
105 gpm or 0.23 cfs will enter the subject property from Basin OS-1 as tail irrigation 
water.  This tail water shall be intercepted by inlets OS1 and OS2 routing the tail 
water through a bypass line directly into the existing 15” PVC culvert.   

 

D. Proposed Drainage System Description 

The proposed storm sewer system for this project consists of overland sheet flows, 
shallow concentrated flows, gutter flows, piped storm sewer and detention ponds.  
There are two ponds proposed for the site; the ponds are designed to treat and 
attenuate the Water Quality Capture Volume (WQCV), the 10-year minor storm and 
the 100 year major storm. Pond 100 discharges into an existing 15” PVC via 2 - 0.5 
HP submersible pumps that lift the pond outfall into inlet 61 from where the outfall 
flows in gravity sewer for approximately 280 feet into manhole MH-65.1 and the 
existing 15” PVC, which then is routed to Colorado River as described above.  The 
size of the pond is twice the size as required for the entire project in order to 
decrease the major storm water surface elevation to be below the grates of the inlets 
104 and 106, located the closest to the Pond 100.  Additionally, for an eventuality of 
pumps being inoperable, an emergency 12” orifice spillway shall be added to inlet 61 
with the invert elevation of 4524.08, thereby keeping the houses in the surround 
area safe from flooding with more than 1’ of freeboard at the lowest finished floor 
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elevation in the vicinity of the pond (lot 15 min. FF 4525.6’).   The following is the 
summary of the hydrograph model: 

Pump 1 On Elevation = 4519.59’ (WQCV) 
Pump 2 On Elevation = 4519.87’ (10yr storm) 
Peak Water Surface Elevation = 4521.26’ (100yr storm) 
100-yr Peak Volume = 59,027 ft3 
100-yr Peak discharge = 0.53 cfs 
INLET 106 FL EL = 4522.93’ (AS-BUILT) 
Peak Water Surface Elevation (No Pumps) = 4521.40’ 
 

The above result from the hydrograph models set the 100-yr water surface elevation 
to be 1.67’ below the as-built elevation of the grate on INLET 106.  In case of the 
pumps’ failure the Peak Water Surface Elevation in the Pond 100 is estimated to be 
at 4521.40’ or 1.53’ below the grate of INLET 106.   

Ponds Summary Tables: 

Pumps Operable 

POND 100 
VOLUME 

(CF) 
WSEL 
(FT)

PEAK 
DISCHARGE 
FLOW (CFS)

WQCV 25,005 4519.59 NA
10 YEAR 30,028 4519.87 0.25
100 YEAR 59,027 4521.26 0.53
 

In addition to the above described models, a 24 hour 10- and 100-year storms, with 
SCS Type II distribution have been added to this analysis to predict water surface 
elevations in case the pumps become inoperable.  This model’s 100-year water 
surface elevation is within allowable street inundation (Mesa County SWMM) for 
such event in the area of Inlet 106.   

 

Pumps Inoperable 

POND 100 
VOLUME 

(CF) 
WSEL 
(FT)

PEAK 
DISCHARGE 
FLOW (CFS)

10 YEAR/24hr 31,099 4519.92 0.00
100 YEAR/24hr 127,526 4523.36 0.52
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Pond 200 Summary Table: 

 

 

 

 

 

The discharge water from Pond 200 outfalls into the Palmer Drain via gravity, which 
also outfalls to the Colorado River.  The runoff from the offsite Basin OS-1 will be 
intercepted by a 12” PVC and is routed into Inlet 65.  The runoff from OS-1 is treated 
as a by-pass. 

 

 

 

  

POND 200 
VOLUME 

(CF) 
WSEL 
(FT)

PEAK 
DISCHARGE 
FLOW (CFS)

WQCV 3,030 4523.42 40 hrs
10 YEAR 3,403 4523.95 0.5
100 YEAR 10,616 4524.52 2.3
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E. Hydrologic Criteria   

The hydrologic and hydraulic analysis proposed is to use procedures per the Mesa 
County Stormwater Management Manual (SWMM) guidelines, dated December 
2007.  Rational method was applied to estimate flows in this report. 

 
 

3.0 Drainage Analysis and Drainage Criteria 

A. Regulations 

The supporting drainage design and calculations were performed in accordance with 
the Mesa County/City of Fruita Stormwater Management Manual (SWMM) and the 
UDFCD “Urban Storm Drainage Criteria Manual, Volume 1”.  No variance from 
SWMM shall be needed for the storm water design as presented in this 
document. 

B. Development Criteria and Constraints 

The supporting drainage design and calculations were performed in accordance to 
the Grand Valley "Stormwater Management Manual" [1] and the UDFCD "Urban 
Storm Drainage Criteria Manual, Volume 1" [4]. No deviations from these published 
criteria are requested for this site. The proposed grading on the site is designed to 
eliminate cross lot drainage and to maintain positive runoff from the site.  No cross 
basin drainage is occurring in the proposed plan. 

C. Existing conditions Hydrology analysis 

Currently, runoff from the site drains via overland flows and shallow concentrated 
flows in the south and southwest direction to the discharge points described above. 

D. Hydrologic Criteria 

The hydrologic and hydraulic analysis proposed is to use procedures per the Mesa 
County Stormwater Management Manual (SWMM) guidelines, dated December 
2007. 
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E. Hydraulic Criteria 

Storm Drains  
Storm Drains are designed to have the 2 year HGL below pipes’ crowns. 

Street Flow and Inlet Capacities 
The SWMM criteria were used to check for street flow capacity and inlet capacities.  
Street capacity monographs (Figure 1105 and Figure 1106) were used to evaluate 
street capacity.  The runoff flows from basin 103 was used to check the street 
capacity on streets with the mountable curb and the vertical curb.  The street 
capacity is well in excess of the proposed flows.   

For inlet capacity check Figure 1117 was used. 

In summary, street capacities and inlet capacities exceed the estimated runoff.  
SWMM Figures 1105, 1106 and 1117 are included in the Appendix. 

4.0 Conclusions 

A. General 

This report discusses the information requirements for a Final Drainage Report and 
Plan as defined by the SWMM, Section 300. The proposed development of the Iron 
Wheel Subdivision property will effectively convey runoff from the site per the 
SWMM best recommendations and discharge to Palmer Drain as well as the storm 
and ditch system that carries the runoff to Colorado River.  

The proposed drainage facilities are designed to accept the WQCV and 10 and 100 
year runoff and continue the conveyance to the ultimate discharge in the Colorado 
River. Erosion control BMP's will be implemented during construction in an effort to 
prevent adverse impacts on downstream properties and drainage facilities. The 
proposed development will not adversely affect the surrounding properties or 
existing storm drainage systems. 

B. Compliance with Manual 

This report discusses the information requirements for a Final Drainage Report and 
Plan per the Mesa County/City of Fruita Stormwater Management Manual. The 
proposed drainage facilities are designed to collect and detain the WQCV and 10 
and 100 year event runoff rates from the site along with offsite contributory flows and 
release at/or below the allowed rates.  The proposed development will not adversely 
affect the surrounding properties or existing drainage systems.  No variances from 
the Stormwater Management Manual criteria are requested. 
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Appendix A  
Vicinity Map 
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Appendix B 
NRCS Soils Report 

 
 

  



Soil Map—Mesa County Area, Colorado
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Map Unit Legend

Mesa County Area, Colorado (CO680)

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

BaS Massadona silty clay loam,
saline, 0 to 2 percent slopes

3.8 7.0%

Rc Fruitland sandy clay loam, 0 to
2 percent slopes

33.9 62.0%

Tr Turley clay loam, 0 to 2
percent slopes

17.0 31.0%

Totals for Area of Interest 54.7 100.0%

Soil Map—Mesa County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2017
Page 3 of 3



Mesa County Area, Colorado

BaS—Massadona silty clay loam, saline, 0 to 2 percent
slopes

Map Unit Setting
National map unit symbol: k06p
Elevation: 4,500 to 4,890 feet
Mean annual precipitation: 7 to 10 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 150 to 190 days
Farmland classification: Not prime farmland

Map Unit Composition
Massadona, saline, and similar soils: 70 percent
Minor components: 30 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Massadona, Saline

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from clayey shale

Typical profile
A - 0 to 2 inches: silty clay loam
Bw - 2 to 12 inches: silty clay
Bky - 12 to 24 inches: silty clay
BCky1 - 24 to 48 inches: stratified silty clay loam to fine sandy

loam
BCky2 - 48 to 60 inches: stratified silty clay loam to fine sandy

loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat):

Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Gypsum, maximum in profile: 2 percent
Salinity, maximum in profile: Strongly saline (20.0 to 40.0

mmhos/cm)
Available water storage in profile: High (about 10.0 inches)

Map Unit Description: Massadona silty clay loam, saline, 0 to 2 percent slopes---Mesa County
Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2017
Page 1 of 2



Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Pariette
Percent of map unit: 15 percent
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Degater
Percent of map unit: 15 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Mesa County Area, Colorado
Survey Area Data: Version 7, Sep 30, 2016

Map Unit Description: Massadona silty clay loam, saline, 0 to 2 percent slopes---Mesa County
Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2017
Page 2 of 2



Mesa County Area, Colorado

Rc—Fruitland sandy clay loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: k0d0
Elevation: 4,600 to 4,800 feet
Mean annual precipitation: 7 to 10 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 150 to 190 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Fruitland and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Fruitland

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone and shale

Typical profile
A - 0 to 8 inches: sandy clay loam
C1 - 8 to 30 inches: stratified sandy loam to gravelly fine sandy

loam
C2 - 30 to 60 inches: stratified sandy loam to fine sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high to high (0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0

to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 7.6 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 7c
Hydrologic Soil Group: B
Hydric soil rating: No

Map Unit Description: Fruitland sandy clay loam, 0 to 2 percent slopes---Mesa County Area,
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2017
Page 1 of 2



Minor Components

Fruita
Percent of map unit: 5 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Fruitvale
Percent of map unit: 5 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Mesa County Area, Colorado
Survey Area Data: Version 7, Sep 30, 2016

Map Unit Description: Fruitland sandy clay loam, 0 to 2 percent slopes---Mesa County Area,
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2017
Page 2 of 2



Mesa County Area, Colorado

Tr—Turley clay loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: k0d8
Elevation: 4,500 to 4,800 feet
Mean annual precipitation: 7 to 10 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 150 to 190 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Turley and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Turley

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone and shale

Typical profile
Ap - 0 to 10 inches: clay loam
C1 - 10 to 20 inches: fine sandy loam
C2 - 20 to 30 inches: clay loam
C3 - 30 to 60 inches: stratified loam to silty clay loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high (0.20 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Gypsum, maximum in profile: 4 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0

to 2.0 mmhos/cm)
Available water storage in profile: High (about 10.6 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 7c
Hydrologic Soil Group: C

Map Unit Description: Turley clay loam, 0 to 2 percent slopes---Mesa County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2017
Page 1 of 2



Hydric soil rating: No

Minor Components

Fruitland
Percent of map unit: 10 percent
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Mesa County Area, Colorado
Survey Area Data: Version 7, Sep 30, 2016

Map Unit Description: Turley clay loam, 0 to 2 percent slopes---Mesa County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2017
Page 2 of 2
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Appendix C  
Runoff Calculations 

 



Iron Wheel Vortex Engineering, Inc.
Area Impreviousness February 2, 2018
Proposed Conditions

BASIN TOTAL AREA (ft2) BASIN AREA (ac)

PERV. 

AREA (ft2)
PERV. 

AREA (ac)

IMP. AREA 

(ft2)
IMPREVIOU
S AREA (ac)

Impreviousness 
(%)

P100 2,175,937 49.95 1,033,711 23.73 23.73 26.22 52%

P200 233,131 5.35 91,571 2.10 2.10 3.25 61%

OS-1 504,711 11.59 486,711 11.17 18,000 0.41 4%

Total On-Site Area = 55.30 25.83 29.47

Total Off-Site Area = 11.59 11.17 0.41



Iron Wheel Vortex Engineering, Inc.
Pond volume Calculations February 2, 2018
Pond 100 Revised: January 19, 2022

Detention Pond Calculations
Stage Change Cumulative Cumulative

Elevation Area Volume  in Elevation Volume Volume

[ft.] [ft²] [cf] [ft] [cf] [acre-ft]

4517.80 0 0.00 0.0 0.0 0.000
4518.00 12652 843.47 0.2  843.5 0.019
4519.00 15520 14061.61 1.0  14905.1 0.342
4520.00 18831 17148.84 1.0  32053.9 0.736
4521.00 22183 20484.13 1.0  52538.0 1.206
4522.00 25549 23846.19 1.0  76384.2 1.754
4523.00 38406 31759.89 1.0  108144.1 2.483
4524.00 77763 56939.49 1.0  165083.6 3.790

WQCV=K(a(0.91*I3-1.19*I2+0.78*I))
Where:

K =  adjustment to equation for Mesa County = d6/0.43)= 0.65

a =  Adjustment for BMP's drain Time (for 40hrs a=1.0)= 1.00
I =  watershed Imperviousness in decimal = 0.52
d6 =  Depth of average producing storm d6= 0.28

Watershed area = 49.95

WQCV= 0.138 in
Req'd storage WQCV = 25005 cf 4,519.59

WSEL (ft)
10 yr Runoff + WQCV = 30028 cf 4,519.87*

100 yr Runoff = 59027 cf 4,521.26*

* Water surface elevation thru hydrograph model

Allowable Pond Discharge:
Hydrologic Soil Group C (SWMM Table 1402)

10 yr Discharge Coeficient = 0.12 10 yr = 5.99 cfs
100 yr Discharge Coeficient = 0.50 100 yr = 24.98 cfs



Iron Wheel Vortex Engineering, Inc.
Pond volume Calculations February 2, 2018
Pond 200 Revised: April 20, 2018

Detention Pond Calculations
Stage Change Cumulative Cumulative

Elevation Area Volume  in Elevation Volume Volume

[ft.] [ft²] [cf] [ft] [cf] [acre-ft]

4522.80 0 0.00 0.0 0.0 0.000
4523.00 5841 389.40 0.2  389.4 0.009
4524.00 6885 6355.85 1.0  6745.3 0.155
4525.00 7979 7425.28 1.0  14170.5 0.325

WQCV=K(a(0.91*I3-1.19*I2+0.78*I))
Where:

K =  adjustment to equation for Mesa County = d6/0.43)= 0.65

a =  Adjustment for BMP's drain Time (for 40hrs a=1.0)= 1.00
I =  watershed Imperviousness in decimal = 0.61
d6 =  Depth of average producing storm d6= 0.28

Watershed area = 5.35

WQCV= 0.156 in
Req'd storage WQCV = 3030 cf 4,523.42*

Req'd 10 yr Volume: Where:

K10=(0.95P-1.90)(X10/1000) 0.0146  P = Developed Basin Impreviousness (%)

V10=K10A 0.078 ac-ft X = Mesa Co. adjustment factor X10=0.26, X100=0.42 

V10= 3403 cf for impreviousness <50% (SWMM Table 1401)

A = Tributary Area (ac)

V = Volume (ac-ft)

Req'd 100 yr Volume:
K100=(1.78P-0.002P2-3.56)(X100/900) 0.0455  

V100=K100A 0.244 ac-ft

V100= 10616 cf

10 yr Runoff + WQCV = 6434 cf 4,523.95*
100 yr Runoff = 10616 cf 4,524.52*

* Water surface elevation thru linear interpolation

Allowable Pond Discharge:
Hydrologic Soil Group B (SWMM Table 1402)

10 yr Discharge Coeficient = 0.09 10 yr = 0.48 cfs
100 yr Discharge Coeficient = 0.43 100 yr = 2.30 cfs



Iron Wheel Vortex Engineering, Inc.
Detention Pond-200 February 2, 2018
WQ Orifice Plate Revised: April 20, 2018

WQCV O ifi Pl t A

K:\IronWheel_F10-053\Drainage\IronWheel-BasinsHGL.xlsx

WQCV Orifice Plate Area
Per UDFCD Volume 2, SO-13a, pg SO-12

Ao= area per row of orifice spaced on 4" centers (in2)

V= design volume (WQCV, ac-ft)

TD= Time to drain the prescribed volume (hrs)

Ao = 88V
(0.95/H0.085)

TDS
0.09H(2.6S0.8)

Ao = 88V
(0.95/H0.085)

TDS
0.09H(2.6S0.8)

Ao = 88V
(0.95/H0.085)

TDS
0.09H(2.6S0.8)

H= Depth of Volume (ft)

S= slope (ft/ft)

V= 0.06957 ac-ft

TD= 40 hrs

H= 0.62

S= 0.02

Ao= 0.2281

# of columns= 1

area per hole in a row (in2)= 0.2281

hole diameter (in)= 0.5389

USE 1/2 '' DIA. HOLES

#DIV/0!
#DIV/0!

K:\IronWheel_F10-053\Drainage\IronWheel-BasinsHGL.xlsx



Iron Wheel Vortex Engineering, Inc.
Detention Pond-200 February 2, 2018
Outfall Revised: April 20, 2018

Q10= 0.48 cfs

Allowable Discharge (cfs)= 0.48
Weir Coefficient Cw= 3.33

10 yr WS Elevation (ft)= 4523.95
Weir Invert Elevation (ft)= 4523.42

Total Head (ft)= 0.54
Weir Base Width (ft )= 0.37

4" wide weir

Q100= 2.30 cfs

Allowable Discharge (cfs)= 2.30

100 Year Rectangular Weir

Allowable Discharge (cfs)= 2.30
Weir Coefficient Cw= 3.33

100 yr WS Elevation (ft)= 4524.52
Weir Invert Elevation (ft)= 4523.95

Total Head (ft)= 0.57
Weir Base Width (ft )= 1.60

USE 19" ft wide weir



Iron Wheel Vortex Engineering, Inc.
Drainage Area C calculations - 2yr and 100yr Events February 2, 2018

BASIN

TOTAL AREA 

(ft2)
BASIN 

AREA (ac)

LOT/PERV. 

AREA (ft2)
LOT  AREA C2 

year

LOT  AREA 
C2 100-year

STREET 
IMP. AREA 

(ft2)
STREET IMP. 

AREA (ac)

STREET 
AREA 
C2 year

STREET 
AREA 
C100 year

2 yr 
WEIGHTED C 

VALUE

100 yr 
WEIGHTED C 

VALUE

100 153,275 3.52 148,100 0.34 0.34 5,175 0.12 0.89 0.96 0.36 0.36

101 110,492 2.54 93,492 0.34 0.34 17,000 0.39 0.89 0.96 0.42 0.44

102 204,627 4.70 157,127 0.34 0.60 47,500 1.09 0.89 0.96 0.47 0.68

103 514,570 11.81 416,785 0.34 0.60 97,785 2.24 0.89 0.96 0.44 0.67

104 36,108 0.83 18,636 0.34 0.60 17,472 0.40 0.89 0.96 0.61 0.77

105 118,625 2.72 95,375 0.34 0.60 23,250 0.53 0.89 0.96 0.45 0.67

106 140,812 3.23 125,362 0.34 0.60 15,450 0.35 0.89 0.96 0.40 0.64

107 316,851 7.27 242,293 0.34 0.60 74,558 1.71 0.89 0.96 0.47 0.68

108 462,159 10.61 366,919 0.34 0.60 95,240 2.19 0.89 0.96 0.45 0.67

109 57,741 1.33 42,737 0.34 0.60 15,004 0.34 0.89 0.96 0.48 0.69

110 60,674 1.39 45,224 0.34 0.60 15,450 0.35 0.89 0.96 0.48 0.69

200 233,131 5.35 175,541 0.29 0.52 57,590 1.32 0.89 0.96 0.44 0.63

Total On-Site Area = 55.30 44.25 11.05



Iron Wheel Vortex Engineering, Inc.
Basin Runoff Calculation February 2, 2018

Revised: December 14, 2018

DRAINAGE 

AREA

INLET          # Area 

(ac) 

'C2'   

Weighted

'C100'   

Weighted

Tc   (min) 2-Yr. Storm 

Intensity (in/hr)

100-Yr. 

Storm 

Intensity 

(in/hr)

2-Yr. Q (cfs) 

Basin Runoff

100-Yr. Q 

(cfs) Basin 

Runoff

Inlet Type for Minor Storm

100 100 3.52 0.36 0.36 5 1.2 4.68 1.51 5.94
101 101 2.54 0.42 0.44 5 1.2 4.68 1.29 5.17
102 102 4.70 0.47 0.68 5 1.2 4.68 2.64 15.03
103 103 11.81 0.44 0.67 5 1.2 4.68 6.30 36.95
104 104 0.83 0.61 0.77 5 1.2 4.68 0.60 3.00
105 105 2.72 0.45 0.67 5 1.2 4.68 1.46 8.55
106 106 3.23 0.40 0.64 5 1.2 4.68 1.55 9.67
107 107 7.27 0.47 0.68 9 1.2 4.68 4.10 23.31
108 108 10.61 0.45 0.67 5 1.2 4.68 5.77 33.48
109 109 1.33 0.48 0.69 5 1.2 4.68 0.77 4.30
110 110 1.39 0.48 0.69 5 1.2 4.68 0.80 4.51
200 200 5.35 0.44 0.63 5 1.2 4.68 2.81 15.75

OS-1 11.59 0.00 1.19
Total on site basins = 55.30 55.3

via hydrograph routing



Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis
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Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 300 Junction 4519.58 4523.11 4518.58 4523.11 0.00 14.51 4521.00 0.00 2.10 0  00:00 0.00 0.00
2 301 Junction 4520.01 4524.06 4519.01 4524.06 0.00 1.50 4520.50 0.00 3.57 0  00:00 0.00 0.00
3 302 Junction 4521.15 4525.60 4520.15 4525.60 0.00 1.74 4521.68 0.00 3.92 0  00:00 0.00 0.00
4 303 Junction 4519.99 4523.79 4518.99 4523.79 0.00 11.52 4521.35 0.00 2.44 0  00:00 0.00 0.00
5 304 Junction 4520.77 4524.92 4519.77 4524.92 0.00 12.22 4522.20 0.00 2.73 0  00:00 0.00 0.00
6 305 Junction 4521.30 4524.56 4520.30 4524.56 0.00 11.27 4522.64 0.00 1.92 0  00:00 0.00 0.00
7 306 Junction 4520.94 4525.16 4519.94 4525.16 0.00 1.82 4521.48 0.00 3.69 0  00:00 0.00 0.00
8 POND-100-FES Outfall 4517.29 15.10 4518.61
9 POND100-FES2 Outfall 4518.98 10.23 4520.15

10 POND200-FES Outfall 4523.91 2.91 4524.52



Link Summary
SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time

ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Surcharged
Node Elevation Elevation Ratio Total Depth

Ratio
(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

1 {Proposed-Storm}.Pipe - (143) (Proposed-Storm) Pipe 103 102 30.00 4520.82 4520.70 0.4000 18.000 0.0130 7.05 6.64 1.06 4.44 1.34 0.98 0.00
2 {Proposed-Storm}.Pipe - (144) (Proposed-Storm) Pipe 102 101 132.00 4520.70 4520.33 0.2800 24.000 0.0130 9.25 12.01 0.77 4.36 1.29 0.64 0.00
3 {Proposed-Storm}.Pipe - (145) (Proposed-Storm) Pipe 101 POND100-FES2 271.54 4520.33 4518.98 0.5000 24.000 0.0130 10.23 15.94 0.64 5.41 1.16 0.58 0.00
4 {Proposed-Storm}.Pipe - (146) (Proposed-Storm) Pipe 108 305 15.00 4521.36 4521.30 0.4000 18.000 0.0130 6.57 6.59 1.00 4.36 1.18 0.80 0.00
5 {Proposed-Storm}.Pipe - (147) (Proposed-Storm) Pipe 305 304 131.40 4521.30 4520.77 0.4000 24.000 0.0130 10.50 14.33 0.73 5.27 1.23 0.62 0.00
6 {Proposed-Storm}.Pipe - (148) (Proposed-Storm) Pipe 304 303 196.27 4520.77 4519.99 0.4000 24.000 0.0130 11.52 14.29 0.81 5.11 1.35 0.68 0.00
7 {Proposed-Storm}.Pipe - (149) (Proposed-Storm) Pipe 303 300 102.33 4519.99 4519.58 0.4000 24.000 0.0130 11.47 14.32 0.80 5.09 1.35 0.68 0.00
8 {Proposed-Storm}.Pipe - (150) (Proposed-Storm) Pipe 105.1 302 19.00 4521.23 4521.15 0.4000 18.000 0.0130 0.87 6.64 0.13 2.63 0.34 0.24 0.00
9 {Proposed-Storm}.Pipe - (151) (Proposed-Storm) Pipe 107 305 15.00 4521.36 4521.30 0.4000 18.000 0.0130 4.70 6.64 0.71 4.17 0.87 0.61 0.00

10 {Proposed-Storm}.Pipe - (152) (Proposed-Storm) Pipe 109 306 19.00 4521.01 4520.94 0.3800 18.000 0.0130 0.89 6.47 0.14 2.60 0.35 0.25 0.00
11 {Proposed-Storm}.Pipe - (153) (Proposed-Storm) Pipe 306 304 41.69 4520.94 4520.77 0.4000 18.000 0.0130 1.73 6.65 0.26 3.32 0.50 0.34 0.00
12 {Proposed-Storm}.Pipe - (154) (Proposed-Storm) Pipe 110 306 19.00 4521.02 4520.94 0.4100 18.000 0.0130 0.93 6.82 0.14 2.73 0.35 0.25 0.00
13 {Proposed-Storm}.Pipe - (92) (Proposed-Storm) Pipe 106 300 13.00 4519.63 4519.58 0.3800 18.000 0.0130 1.85 6.45 0.29 3.20 0.51 0.36 0.00
14 {Proposed-Storm}.Pipe - (93) (Proposed-Storm) Pipe 300 104 25.00 4519.58 4519.44 0.5600 24.000 0.0130 14.50 16.99 0.85 6.07 1.42 0.71 0.00
15 {Proposed-Storm}.Pipe - (94) (Proposed-Storm) Pipe 104 POND-100-FES 93.04 4518.00 4517.29 0.7600 24.000 0.0130 15.10 19.71 0.77 6.91 1.31 0.66 0.00
16 {Proposed-Storm}.Pipe - (95) (Proposed-Storm) Pipe 105 302 19.00 4521.23 4521.15 0.4000 18.000 0.0130 0.87 6.64 0.13 2.63 0.34 0.24 0.00
17 {Proposed-Storm}.Pipe - (96) (Proposed-Storm) Pipe 302 301 287.29 4521.15 4520.01 0.4000 18.000 0.0130 1.50 6.63 0.23 3.03 0.49 0.32 0.00
18 {Proposed-Storm}.Pipe - (97) (Proposed-Storm) Pipe 301 300 106.40 4520.01 4519.58 0.4000 18.000 0.0130 1.50 6.68 0.22 3.05 0.48 0.32 0.00
19 Link-01 Pipe 200 POND200-FES 110.30 4524.85 4523.91 0.8500 18.000 0.0150 2.91 8.40 0.35 4.52 0.60 0.40 0.00



Inlet Summary
SN Element Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Initial Ponded Peak Peak Flow Peak Flow Inlet Allowable Max Gutter Max Gutter

ID Manufacturer Part Location Inlets Invert Elevation Water Area Flow Intercepted Bypassing Efficiency Spread Spread Water Elev.
Number Elevation Elevation by Inlet during Peak during Peak during Peak

Inlet Flow Flow
(ft) (ft) (ft) (ft²) (cfs) (cfs) (cfs) (%) (ft) (ft)

1 101 FHWA HEC-22 GENERIC N/A On Sag 1 4520.33 4523.24 4519.33 0.00 1.29 N/A N/A N/A 7.00 6.58
2 102 FHWA HEC-22 GENERIC N/A On Sag 1 4520.70 4523.50 4519.70 0.00 2.64 N/A N/A N/A 7.00 11.39
3 103 FHWA HEC-22 GENERIC N/A On Sag 1 4520.82 4523.50 4519.82 0.00 6.30 N/A N/A N/A 7.00 12.40
4 104 FHWA HEC-22 GENERIC N/A On Sag 1 4518.00 4522.74 4518.44 0.00 0.60 N/A N/A N/A 7.00 3.28
5 105 FHWA HEC-22 GENERIC N/A On Sag 1 4520.23 4525.11 4520.23 0.00 0.75 N/A N/A N/A 7.00 4.10
6 105.1 FHWA HEC-22 GENERIC N/A On Sag 1 4521.23 4525.11 4520.23 0.00 0.75 N/A N/A N/A 7.00 4.10
7 106 FHWA HEC-22 GENERIC N/A On Sag 1 4518.63 4522.74 4518.63 0.00 1.55 N/A N/A N/A 7.00 7.58
8 107 FHWA HEC-22 GENERIC N/A On Sag 1 4521.36 4524.14 4520.36 0.00 4.10 N/A N/A N/A 7.00 15.71
9 108 FHWA HEC-22 GENERIC N/A On Sag 1 4520.36 4524.14 4520.36 0.00 5.77 N/A N/A N/A 7.00 11.82

10 109 FHWA HEC-22 GENERIC N/A On Sag 1 4520.01 4524.68 4520.01 0.00 0.77 N/A N/A N/A 7.00 4.21
11 110 FHWA HEC-22 GENERIC N/A On Sag 1 4521.02 4524.68 4520.02 0.00 0.80 N/A N/A N/A 7.00 4.37
12 200 FHWA HEC-22 GENERIC N/A On Sag 1 4524.85 4528.16 4523.85 0.00 2.81 N/A N/A N/A 7.00 11.94



Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 300 4519.58 4523.11 3.53 4518.58 -1.00 4523.11 0.00 0.00 18.34
2 301 4520.01 4524.06 4.05 4519.01 -1.01 4524.06 0.00 0.00 30.71
3 302 4521.15 4525.60 4.45 4520.15 -1.00 4525.60 0.00 0.00 35.29
4 303 4519.99 4523.79 3.80 4518.99 -1.00 4523.79 0.00 0.00 21.66
5 304 4520.77 4524.92 4.15 4519.77 -1.00 4524.92 0.00 0.00 25.81
6 305 4521.30 4524.56 3.26 4520.30 -1.00 4524.56 0.00 0.00 15.07
7 306 4520.94 4525.16 4.22 4519.94 -1.00 4525.16 0.00 0.00 32.69



Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 300 14.51 0.00 4521.00 1.42 0.00 2.10 4521.00 1.42 0  00:36 0  00:00 0.00 0.00
2 301 1.50 0.00 4520.50 0.49 0.00 3.57 4520.49 0.48 0  21:54 0  00:00 0.00 0.00
3 302 1.74 0.00 4521.68 0.53 0.00 3.92 4521.64 0.49 0  00:01 0  00:00 0.00 0.00
4 303 11.52 0.00 4521.35 1.36 0.00 2.44 4521.34 1.35 0  00:03 0  00:00 0.00 0.00
5 304 12.22 0.00 4522.20 1.43 0.00 2.73 4522.13 1.36 0  00:01 0  00:00 0.00 0.00
6 305 11.27 0.00 4522.64 1.34 0.00 1.92 4522.52 1.22 0  00:01 0  00:00 0.00 0.00
7 306 1.82 0.00 4521.48 0.54 0.00 3.69 4521.44 0.50 0  00:01 0  00:00 0.00 0.00



Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in)
1 {Proposed-Storm}.Pipe - (143) (Proposed-Storm) 30.00 4520.82 0.00 4520.70 0.00 0.12 0.4000 CIRCULAR 18.000 18.000 0.0130 0.5000
2 {Proposed-Storm}.Pipe - (144) (Proposed-Storm) 132.00 4520.70 0.00 4520.33 0.00 0.37 0.2800 CIRCULAR 24.000 24.000 0.0130 0.5000
3 {Proposed-Storm}.Pipe - (145) (Proposed-Storm) 271.54 4520.33 0.00 4518.98 0.00 1.35 0.5000 CIRCULAR 24.000 24.000 0.0130 0.5000
4 {Proposed-Storm}.Pipe - (146) (Proposed-Storm) 15.00 4521.36 1.00 4521.30 0.00 0.06 0.4000 CIRCULAR 18.000 18.000 0.0130 0.5000
5 {Proposed-Storm}.Pipe - (147) (Proposed-Storm) 131.40 4521.30 0.00 4520.77 0.00 0.53 0.4000 CIRCULAR 24.000 24.000 0.0130 0.5000
6 {Proposed-Storm}.Pipe - (148) (Proposed-Storm) 196.27 4520.77 0.00 4519.99 0.00 0.78 0.4000 CIRCULAR 24.000 24.000 0.0130 0.5000
7 {Proposed-Storm}.Pipe - (149) (Proposed-Storm) 102.33 4519.99 0.00 4519.58 0.00 0.41 0.4000 CIRCULAR 24.000 24.000 0.0130 0.5000
8 {Proposed-Storm}.Pipe - (150) (Proposed-Storm) 19.00 4521.23 0.00 4521.15 0.00 0.08 0.4000 CIRCULAR 18.000 18.000 0.0130 0.5000
9 {Proposed-Storm}.Pipe - (151) (Proposed-Storm) 15.00 4521.36 0.00 4521.30 0.00 0.06 0.4000 CIRCULAR 18.000 18.000 0.0130 0.5000

10 {Proposed-Storm}.Pipe - (152) (Proposed-Storm) 19.00 4521.01 1.00 4520.94 0.00 0.07 0.3800 CIRCULAR 18.000 18.000 0.0130 0.5000
11 {Proposed-Storm}.Pipe - (153) (Proposed-Storm) 41.69 4520.94 0.00 4520.77 0.00 0.17 0.4000 CIRCULAR 18.000 18.000 0.0130 0.5000
12 {Proposed-Storm}.Pipe - (154) (Proposed-Storm) 19.00 4521.02 0.00 4520.94 0.00 0.08 0.4100 CIRCULAR 18.000 18.000 0.0130 0.5000
13 {Proposed-Storm}.Pipe - (92) (Proposed-Storm) 13.00 4519.63 1.00 4519.58 0.00 0.05 0.3800 CIRCULAR 18.000 18.000 0.0130 0.5000
14 {Proposed-Storm}.Pipe - (93) (Proposed-Storm) 25.00 4519.58 0.00 4519.44 1.44 0.14 0.5600 CIRCULAR 24.000 24.000 0.0130 0.5000
15 {Proposed-Storm}.Pipe - (94) (Proposed-Storm) 93.04 4518.00 0.00 4517.29 0.00 0.71 0.7600 CIRCULAR 24.000 24.000 0.0130 0.5000
16 {Proposed-Storm}.Pipe - (95) (Proposed-Storm) 19.00 4521.23 1.00 4521.15 0.00 0.08 0.4000 CIRCULAR 18.000 18.000 0.0130 0.5000
17 {Proposed-Storm}.Pipe - (96) (Proposed-Storm) 287.29 4521.15 0.00 4520.01 0.00 1.15 0.4000 CIRCULAR 18.000 18.000 0.0130 0.5000
18 {Proposed-Storm}.Pipe - (97) (Proposed-Storm) 106.40 4520.01 0.00 4519.58 0.00 0.43 0.4000 CIRCULAR 18.000 18.000 0.0130 0.5000
19 Link-01 110.30 4524.85 0.00 4523.91 0.00 0.94 0.8500 CIRCULAR 18.000 18.000 0.0150 0.5000



Exit/Bend Additional Initial Flap No. of
Losses Losses Flow Gate Barrels

(cfs)
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1
0.5000 0.0000 0.00 No 1



Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 {Proposed-Storm}.Pipe - (143) (Proposed-Storm) 7.05 0  00:01 6.64 1.06 4.44 0.11 1.34 0.98 0.00
2 {Proposed-Storm}.Pipe - (144) (Proposed-Storm) 9.25 0  00:01 12.01 0.77 4.36 0.50 1.29 0.64 0.00
3 {Proposed-Storm}.Pipe - (145) (Proposed-Storm) 10.23 0  00:05 15.94 0.64 5.41 0.84 1.16 0.58 0.00
4 {Proposed-Storm}.Pipe - (146) (Proposed-Storm) 6.57 0  00:01 6.59 1.00 4.36 0.06 1.18 0.80 0.00
5 {Proposed-Storm}.Pipe - (147) (Proposed-Storm) 10.50 0  00:01 14.33 0.73 5.27 0.42 1.23 0.62 0.00
6 {Proposed-Storm}.Pipe - (148) (Proposed-Storm) 11.52 0  00:03 14.29 0.81 5.11 0.64 1.35 0.68 0.00
7 {Proposed-Storm}.Pipe - (149) (Proposed-Storm) 11.47 0  00:03 14.32 0.80 5.09 0.34 1.35 0.68 0.00
8 {Proposed-Storm}.Pipe - (150) (Proposed-Storm) 0.87 0  00:01 6.64 0.13 2.63 0.12 0.34 0.24 0.00
9 {Proposed-Storm}.Pipe - (151) (Proposed-Storm) 4.70 0  00:01 6.64 0.71 4.17 0.06 0.87 0.61 0.00

10 {Proposed-Storm}.Pipe - (152) (Proposed-Storm) 0.89 0  00:01 6.47 0.14 2.60 0.12 0.35 0.25 0.00
11 {Proposed-Storm}.Pipe - (153) (Proposed-Storm) 1.73 0  00:01 6.65 0.26 3.32 0.21 0.50 0.34 0.00
12 {Proposed-Storm}.Pipe - (154) (Proposed-Storm) 0.93 0  00:01 6.82 0.14 2.73 0.12 0.35 0.25 0.00
13 {Proposed-Storm}.Pipe - (92) (Proposed-Storm) 1.85 0  00:01 6.45 0.29 3.20 0.07 0.51 0.36 0.00
14 {Proposed-Storm}.Pipe - (93) (Proposed-Storm) 14.50 0  01:38 16.99 0.85 6.07 0.07 1.42 0.71 0.00
15 {Proposed-Storm}.Pipe - (94) (Proposed-Storm) 15.10 0  00:40 19.71 0.77 6.91 0.22 1.31 0.66 0.00
16 {Proposed-Storm}.Pipe - (95) (Proposed-Storm) 0.87 0  00:01 6.64 0.13 2.63 0.12 0.34 0.24 0.00
17 {Proposed-Storm}.Pipe - (96) (Proposed-Storm) 1.50 0  21:54 6.63 0.23 3.03 1.58 0.49 0.32 0.00
18 {Proposed-Storm}.Pipe - (97) (Proposed-Storm) 1.50 0  21:55 6.68 0.22 3.05 0.58 0.48 0.32 0.00
19 Link-01 2.91 0  00:01 8.40 0.35 4.52 0.41 0.60 0.40 0.00



Inlet Input
SN Element Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Inlet Initial Initial Ponded Grate

ID Manufacturer Part Location Inlets Invert Elevation Depth Water Water Area Clogging
Number Elevation Elevation Depth Factor

(ft) (ft) (ft) (ft) (ft) (ft²) (%)
1 101 FHWA HEC-22 GENERIC N/A On Sag 1 4520.33 4523.24 2.91 4519.33 -1.00 0.00 0.00
2 102 FHWA HEC-22 GENERIC N/A On Sag 1 4520.70 4523.50 2.80 4519.70 -1.00 0.00 0.00
3 103 FHWA HEC-22 GENERIC N/A On Sag 1 4520.82 4523.50 2.68 4519.82 -1.00 0.00 0.00
4 104 FHWA HEC-22 GENERIC N/A On Sag 1 4518.00 4522.74 4.74 4518.44 0.44 0.00 0.00
5 105 FHWA HEC-22 GENERIC N/A On Sag 1 4520.23 4525.11 4.88 4520.23 0.00 0.00 0.00
6 105.1 FHWA HEC-22 GENERIC N/A On Sag 1 4521.23 4525.11 3.88 4520.23 -1.00 0.00 0.00
7 106 FHWA HEC-22 GENERIC N/A On Sag 1 4518.63 4522.74 4.11 4518.63 0.00 0.00 0.00
8 107 FHWA HEC-22 GENERIC N/A On Sag 1 4521.36 4524.14 2.78 4520.36 -1.00 0.00 0.00
9 108 FHWA HEC-22 GENERIC N/A On Sag 1 4520.36 4524.14 3.78 4520.36 0.00 0.00 0.00

10 109 FHWA HEC-22 GENERIC N/A On Sag 1 4520.01 4524.68 4.67 4520.01 0.00 0.00 0.00
11 110 FHWA HEC-22 GENERIC N/A On Sag 1 4521.02 4524.68 3.66 4520.02 -1.00 0.00 0.00
12 200 FHWA HEC-22 GENERIC N/A On Sag 1 4524.85 4528.16 3.32 4523.85 -1.00 0.00 0.00



Roadway & Gutter Input
SN Element Roadway Roadway Roadway Gutter Gutter Gutter Allowable

ID Longitudinal Cross Manning's Cross Width Depression Spread
Slope Slope Roughness Slope
(ft/ft) (ft/ft) (ft/ft) (ft) (in) (ft)

1 101 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
2 102 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
3 103 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
4 104 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
5 105 N/A 0.0200 0.0160 0.0620 2.00 0.0657 7.00
6 105.1 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
7 106 N/A 0.0200 0.0160 0.0620 2.00 0.0657 7.00
8 107 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
9 108 N/A 0.0200 0.0160 0.0620 2.00 0.0657 7.00

10 109 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
11 110 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00
12 200 N/A 0.0200 0.0160 0.0620 2.00 0.0656 7.00



Inlet Results
SN Element Peak Peak Peak Flow Peak Flow Inlet Max Gutter Max Gutter Max Gutter Time of Total Total Time

ID Flow Lateral Intercepted Bypassing Efficiency Spread Water Elev. Water Depth Max Depth Flooded Flooded
Inflow by Inlet during Peak during Peak during Peak during Peak Occurrence Volume

Inlet Flow Flow Flow Flow
(cfs) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 101 1.29 1.29 N/A N/A N/A 6.58 4523.63 0.39 0 00:01 0.00 0.00
2 102 2.64 2.64 N/A N/A N/A 11.39 4523.99 0.49 0 00:01 0.00 0.00
3 103 6.30 6.30 N/A N/A N/A 12.40 4524.16 0.66 0 00:01 0.00 0.00
4 104 0.60 0.60 N/A N/A N/A 3.28 4522.96 0.22 0 01:38 0.00 0.00
5 105 0.75 0.75 N/A N/A N/A 4.10 4525.38 0.27 0 00:01 0.00 0.00
6 105.1 0.75 0.75 N/A N/A N/A 4.10 4525.38 0.27 0 00:01 0.00 0.00
7 106 1.55 1.55 N/A N/A N/A 7.58 4523.15 0.41 0 00:01 0.00 0.00
8 107 4.10 4.10 N/A N/A N/A 15.71 4524.71 0.57 0 00:01 0.00 0.00
9 108 5.77 5.77 N/A N/A N/A 11.82 4524.78 0.65 0 00:35 0.00 0.00

10 109 0.77 0.77 N/A N/A N/A 4.21 4524.96 0.28 0 00:01 0.00 0.00
11 110 0.80 0.80 N/A N/A N/A 4.37 4524.97 0.29 0 00:01 0.00 0.00
12 200 2.81 2.81 N/A N/A N/A 11.94 4528.66 0.50 0 00:01 0.00 0.00







STORMWATER MANAGEMENT MANUAL 

Maximum Inlet Capacities 
Sump or Sag Condition 
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4.5-INCH MOUNTABLE CURB 

INLET TYPE SINGLE DOUBLE TRIPLE INLET TYPE 
2-YR 100-YR 2-YR 100-YR 2-YR 100-YR 

2-
IN

C
H

 C
U

R
B

-
O

P
E

N
IN

G
 

D
E

P
R

E
S

S
IO

N
 COMBINATION INLET 

(TYPE D GRATES) 7.2 10.8 10.8 16.8 14.4 22.7 

2-
IN

C
H

 C
U

R
B

-
O

P
E

N
IN

G
 

D
E

P
R

E
S

S
IO

N
 

COMBINATION INLET 
(TYPE R GRATES) 7.2 9.4 10.8 15.4 14.4 21.4 

2-
IN

C
H

 C
U

R
B

-
O

P
E

N
IN

G
 

D
E

P
R

E
S

S
IO

N
 

CURB-OPENING INLET 
CAPACITY 5.6 8.0 9.3 16.0 11.0 23.9 

N
O

 
C

U
R

B-
O

PE
N

IN
G

 
D

E
P

R
E

S
S

IO
N

 COMBINATION INLET 
(TYPE D GRATES) 4.1 7.8 6.2 10.9 8.3 14.1 

N
O

 
C

U
R

B-
O

PE
N

IN
G

 
D

E
P

R
E

S
S

IO
N

 

COMBINATION INLET 
(TYPE R GRATES) 

4.1 6.5 6.2 9.7 8.3 12.8 

N
O

 
C

U
R

B-
O

PE
N

IN
G

 
D

E
P

R
E

S
S

IO
N

 

CURB-OPENING INLET 
CAPACITY 2.3 4.2 4.7 8.5 7.0 12.7 

See Chart Legend (Figure 1113) for standard inlet lengths. 

Inlet capacities shown above are based upon the following: 
1. Type D grate used for calculation is Neenah model R-3577. 
2. Type R grate used for calculation is Neenah model R-3289-C. 
3. Angled- and curved-vane grates are not allowed for sump or sag design conditions. 
4. Capacities shown are based upon maximum ponding depths for the 2-year and 100-year storm events: 

a. 2-year event maximum ponding depth: curb height 
b. 100-year event maximum ponding depth: 1.0 foot 

5. Combination inlets are preferred for sump or sag conditions. Curb-opening inlets without grates are allowed. 
6. Grate-only inlets are not allowed for sump or sag conditions. 

Revision Elate 

ORIGINAL ISSUE 3/27/06 

REVISED CALCULATIONS 12/20/07 

REFERENCE: HEC-12, FHWA 
ENGhentJG. |NC WATER-RESOURCES ENGINEERING, LINSLEY (1992) 

GRAND JUNCTION STANDARD DETAILS 
FIGURE 1117 
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Time span=0.01-72.00 hrs, dt=0.01 hrs, 7200 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=29.900 ac   Runoff Depth=0.00"Subcatchment EX100: EX100
   Flow Length=1,600'   Slope=0.0100 '/'   Tc=53.7 min   CN=75   Runoff=0.00 cfs  0.000 af

Runoff Area=25.400 ac   Runoff Depth=0.00"Subcatchment EX200: EX200
   Flow Length=1,650'   Slope=0.0200 '/'   Tc=52.4 min   CN=64   Runoff=0.00 cfs  0.000 af

Runoff Area=11.590 ac   Runoff Depth=0.00"Subcatchment OS-1: OS-1
   Flow Length=1,300'   Slope=0.0050 '/'   Tc=66.2 min   CN=74   Runoff=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach TW DITCH: TW DITCH
n=0.025   L=1,300.0'   S=0.0046 '/'   Capacity=4.72 cfs   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afLink DP-1: DP-1
   Primary=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afLink DP-2: DP-2
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 66.890 ac   Runoff Volume = 0.000 af   Average Runoff Depth = 0.00"
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Summary for Subcatchment EX100: EX100

Runoff = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County 3hr Revised 2-Year  Rainfall=0.47"

Area (ac) CN Description
* 29.900 75

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
53.7 1,600 0.0100 0.50 Lag/CN Method, 

Subcatchment EX100: EX100

Runoff

Hydrograph

Time  (hours)
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Runoff=0.00 cfs @ 0.01 hrs
Mesa County 3hr Revised 2-Year

Rainfall=0.47"
Runoff Area=29.900 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"
Flow Length=1,600'

Slope=0.0100 '/'
Tc=53.7 min

CN=75

0.00 cfs @ 0.01 hrs
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Summary for Subcatchment EX200: EX200

Runoff = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County 3hr Revised 2-Year  Rainfall=0.47"

Area (ac) CN Description
* 25.400 64

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.4 1,650 0.0200 0.52 Lag/CN Method, 

Subcatchment EX200: EX200

Runoff

Hydrograph

Time  (hours)
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Runoff=0.00 cfs @ 0.01 hrs
Mesa County 3hr Revised 2-Year

Rainfall=0.47"
Runoff Area=25.400 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"
Flow Length=1,650'

Slope=0.0200 '/'
Tc=52.4 min

CN=64

0.00 cfs @ 0.01 hrs
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Summary for Subcatchment OS-1: OS-1

Runoff = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County 3hr Revised 2-Year  Rainfall=0.47"

Area (ac) CN Description
* 11.590 74

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
66.2 1,300 0.0050 0.33 Lag/CN Method, 

Subcatchment OS-1: OS-1

Runoff

Hydrograph

Time  (hours)
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Runoff=0.00 cfs @ 0.01 hrs
Mesa County 3hr Revised 2-Year

Rainfall=0.47"
Runoff Area=11.590 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"
Flow Length=1,300'

Slope=0.0050 '/'
Tc=66.2 min

CN=74

0.00 cfs @ 0.01 hrs
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Summary for Reach TW DITCH: TW DITCH

Inflow Area = 11.590 ac,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.01 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 2.0 sf,  Capacity= 4.72 cfs

0.00'  x  1.00'  deep channel,  n= 0.025
Side Slope Z-value= 2.0 '/'   Top Width= 4.00'
Length= 1,300.0'   Slope= 0.0046 '/'
Inlet Invert= 4,534.00',  Outlet Invert= 4,528.00'

Reach TW DITCH: TW DITCH

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=11.590 ac
Inflow=0.00 cfs @ 0.01 hrs

Outflow=0.00 cfs @ 0.01 hrs
Avg. Flow Depth=0.00'

Max Vel=0.00 fps
n=0.025

L=1,300.0'
S=0.0046 '/'

Capacity=4.72 cfs

0.00 cfs @ 0.01 hrs0.00 cfs @ 0.01 hrs
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Summary for Link DP-1: DP-1

Inflow Area = 41.490 ac,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1

Inflow
Primary

Hydrograph
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Inflow Area=41.490 ac
Inflow=0.00 cfs @ 0.01 hrs

Primary=0.00 cfs @ 0.01 hrs

0.00 cfs @ 0.01 hrs0.00 cfs @ 0.01 hrs
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Summary for Link DP-2: DP-2

Inflow Area = 25.400 ac,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs

Link DP-2: DP-2

Inflow
Primary

Hydrograph
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Inflow Area=25.400 ac
Inflow=0.00 cfs @ 0.01 hrs

Primary=0.00 cfs @ 0.01 hrs

0.00 cfs @ 0.01 hrs0.00 cfs @ 0.01 hrs
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Time span=0.01-72.00 hrs, dt=0.01 hrs, 7200 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=29.900 ac   Runoff Depth=0.15"Subcatchment EX100: EX100
   Flow Length=1,600'   Slope=0.0100 '/'   Tc=53.7 min   CN=75   Runoff=4.10 cfs  0.363 af

Runoff Area=25.400 ac   Runoff Depth=0.02"Subcatchment EX200: EX200
   Flow Length=1,650'   Slope=0.0200 '/'   Tc=52.4 min   CN=64   Runoff=0.36 cfs  0.035 af

Runoff Area=11.590 ac   Runoff Depth=0.13"Subcatchment OS-1: OS-1
   Flow Length=1,300'   Slope=0.0050 '/'   Tc=66.2 min   CN=74   Runoff=1.19 cfs  0.124 af

Avg. Flow Depth=0.58'   Max Vel=1.64 fps   Inflow=1.19 cfs  0.124 afReach TW DITCH: TW DITCH
n=0.025   L=1,300.0'   S=0.0046 '/'   Capacity=4.72 cfs   Outflow=1.10 cfs  0.124 af

   Inflow=4.88 cfs  0.486 afLink DP-1: DP-1
   Primary=4.88 cfs  0.486 af

   Inflow=0.36 cfs  0.035 afLink DP-2: DP-2
   Primary=0.36 cfs  0.035 af

Total Runoff Area = 66.890 ac   Runoff Volume = 0.522 af   Average Runoff Depth = 0.09"
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Summary for Subcatchment EX100: EX100

Runoff = 4.10 cfs @ 2.32 hrs,  Volume= 0.363 af,  Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County 3hr Revised 100-Year  Rainfall=1.44"

Area (ac) CN Description
* 29.900 75

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
53.7 1,600 0.0100 0.50 Lag/CN Method, 

Subcatchment EX100: EX100

Runoff
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Runoff=4.10 cfs @ 2.32 hrs
Mesa County 3hr Revised 100-Year

Rainfall=1.44"
Runoff Area=29.900 ac

Runoff Volume=0.363 af
Runoff Depth=0.15"
Flow Length=1,600'

Slope=0.0100 '/'
Tc=53.7 min

CN=75

4.10 cfs @ 2.32 hrs
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Summary for Subcatchment EX200: EX200

Runoff = 0.36 cfs @ 2.50 hrs,  Volume= 0.035 af,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County 3hr Revised 100-Year  Rainfall=1.44"

Area (ac) CN Description
* 25.400 64

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.4 1,650 0.0200 0.52 Lag/CN Method, 

Subcatchment EX200: EX200

Runoff

Hydrograph

Time  (hours)
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Runoff=0.36 cfs @ 2.50 hrs
Mesa County 3hr Revised 100-Year

Rainfall=1.44"
Runoff Area=25.400 ac

Runoff Volume=0.035 af
Runoff Depth=0.02"
Flow Length=1,650'

Slope=0.0200 '/'
Tc=52.4 min

CN=64

0.36 cfs @ 2.50 hrs
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Summary for Subcatchment OS-1: OS-1

Runoff = 1.19 cfs @ 2.49 hrs,  Volume= 0.124 af,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County 3hr Revised 100-Year  Rainfall=1.44"

Area (ac) CN Description
* 11.590 74

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
66.2 1,300 0.0050 0.33 Lag/CN Method, 

Subcatchment OS-1: OS-1

Runoff

Hydrograph
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Runoff=1.19 cfs @ 2.49 hrs
Mesa County 3hr Revised 100-Year

Rainfall=1.44"
Runoff Area=11.590 ac

Runoff Volume=0.124 af
Runoff Depth=0.13"
Flow Length=1,300'

Slope=0.0050 '/'
Tc=66.2 min

CN=74

1.19 cfs @ 2.49 hrs
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Summary for Reach TW DITCH: TW DITCH

Inflow Area = 11.590 ac,  Inflow Depth = 0.13"    for  100-Year event
Inflow = 1.19 cfs @ 2.49 hrs,  Volume= 0.124 af
Outflow = 1.10 cfs @ 2.65 hrs,  Volume= 0.124 af,  Atten= 7%,  Lag= 9.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.64 fps,  Min. Travel Time= 13.2 min
Avg. Velocity = 0.46 fps,  Avg. Travel Time= 47.3 min

Peak Storage= 872 cf @ 2.65 hrs
Average Depth at Peak Storage= 0.58'
Bank-Full Depth= 1.00'  Flow Area= 2.0 sf,  Capacity= 4.72 cfs

0.00'  x  1.00'  deep channel,  n= 0.025
Side Slope Z-value= 2.0 '/'   Top Width= 4.00'
Length= 1,300.0'   Slope= 0.0046 '/'
Inlet Invert= 4,534.00',  Outlet Invert= 4,528.00'

Reach TW DITCH: TW DITCH
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Inflow Area=11.590 ac
Inflow=1.19 cfs @ 2.49 hrs

Outflow=1.10 cfs @ 2.65 hrs
Avg. Flow Depth=0.58'

Max Vel=1.64 fps
n=0.025

L=1,300.0'
S=0.0046 '/'

Capacity=4.72 cfs

1.19 cfs @ 2.49 hrs

1.10 cfs @ 2.65 hrs
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Summary for Link DP-1: DP-1

Inflow Area = 41.490 ac,  Inflow Depth = 0.14"    for  100-Year event
Inflow = 4.88 cfs @ 2.33 hrs,  Volume= 0.486 af
Primary = 4.88 cfs @ 2.33 hrs,  Volume= 0.486 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1
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Inflow Area=41.490 ac
Inflow=4.88 cfs @ 2.33 hrs

Primary=4.88 cfs @ 2.33 hrs

4.88 cfs @ 2.33 hrs4.88 cfs @ 2.33 hrs
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Summary for Link DP-2: DP-2

Inflow Area = 25.400 ac,  Inflow Depth = 0.02"    for  100-Year event
Inflow = 0.36 cfs @ 2.50 hrs,  Volume= 0.035 af
Primary = 0.36 cfs @ 2.50 hrs,  Volume= 0.035 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs

Link DP-2: DP-2
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Inflow Area=25.400 ac
Inflow=0.36 cfs @ 2.50 hrs

Primary=0.36 cfs @ 2.50 hrs

0.36 cfs @ 2.50 hrs0.36 cfs @ 2.50 hrs
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Subcat Reach Pond Link
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Time span=0.01-72.00 hrs, dt=0.01 hrs, 7200 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=49.950 ac   0.00% Impervious   Runoff Depth=0.04"Subcatchment 100: 100
   Tc=15.0 min   CN=82   Runoff=3.60 cfs  0.181 af

Runoff Area=11.590 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment OS-1: OS-1
   Tc=33.0 min   CN=74   Runoff=0.01 cfs  0.001 af

Peak Elev=4,519.87'  Storage=30,028 cf   Inflow=3.60 cfs  0.182 afPond POND 100: pond 100
   Outflow=0.25 cfs  0.729 af

   Inflow=0.25 cfs  0.729 afLink DP-1: DP-1
   Primary=0.25 cfs  0.729 af
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Summary for Subcatchment 100: 100

[73] Warning: Peak may fall outside time span

Runoff = 3.60 cfs @ 1.88 hrs,  Volume= 0.181 af,  Depth= 0.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County 3hr Revised 10-Year  Rainfall=0.77"

Area (ac) CN Description
* 49.950 82

49.950 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 100: 100

Runoff

Hydrograph
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Runoff=3.60 cfs @ 1.88 hrs
Mesa County 3hr Revised 10-Year

Rainfall=0.77"
Runoff Area=49.950 ac

Runoff Volume=0.181 af
Runoff Depth=0.04"

Tc=15.0 min
CN=82

3.60 cfs @ 1.88 hrs
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Summary for Subcatchment OS-1: OS-1

[73] Warning: Peak may fall outside time span

Runoff = 0.01 cfs @ 3.15 hrs,  Volume= 0.001 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County 3hr Revised 10-Year  Rainfall=0.77"

Area (ac) CN Description
* 11.590 74

11.590 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
33.0 Direct Entry, 

Subcatchment OS-1: OS-1
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Runoff=0.01 cfs @ 3.15 hrs
Mesa County 3hr Revised 10-Year

Rainfall=0.77"
Runoff Area=11.590 ac

Runoff Volume=0.001 af
Runoff Depth=0.00"

Tc=33.0 min
CN=74

0.01 cfs @ 3.15 hrs
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Summary for Pond POND 100: pond 100

Inflow Area = 61.540 ac, 0.00% Impervious,  Inflow Depth = 0.04"    for  10-Year event
Inflow = 3.60 cfs @ 1.88 hrs,  Volume= 0.182 af
Outflow = 0.25 cfs @ 3.19 hrs,  Volume= 0.729 af,  Atten= 93%,  Lag= 78.9 min
Primary = 0.25 cfs @ 3.19 hrs,  Volume= 0.729 af

Routing by Dyn-Stor-Ind method, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Starting Elev= 4,519.59'   Surf.Area= 17,473 sf   Storage= 25,084 cf
Peak Elev= 4,519.87' @ 3.19 hrs   Surf.Area= 18,386 sf   Storage= 30,028 cf   (4,944 cf above start)

Plug-Flow detention time= 1,805.1 min calculated for 0.153 af (84% of inflow)
Center-of-Mass det. time= 942.1 min ( 1,065.1 - 123.0 )

Volume Invert Avail.Storage Storage Description
#1 4,517.80' 169,771 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

4,517.80 0 0 0
4,518.00 12,652 1,265 1,265
4,519.00 15,520 14,086 15,351
4,520.00 18,831 17,176 32,527
4,521.00 22,183 20,507 53,034
4,522.00 25,549 23,866 76,900
4,523.00 41,215 33,382 110,282
4,524.00 77,763 59,489 169,771

Device Routing     Invert Outlet Devices
#1 Primary 4,519.59' Barmesa 0.5 HP   

Discharges@4,523.83'  Turns Off@4,518.00'   
2.00" Diam. x 20.00' Long Discharge,  Hazen-Williams C= 130   
 Flow (gpm)=  0.0  25.0  50.0  75.0  100.0  125.0  150.0  175.0   
 Head (feet)=  25.00  22.50  19.50  16.00  12.00  7.50  2.50  0.00   
-Loss (feet)=  0.00  0.34  1.22  2.58  4.40  6.65  9.32  12.40   
=Lift (feet)=     25.00  22.16  18.28  13.42  7.60  0.85  -6.82  -12.40   

#2 Primary 4,519.87' Barmesa 0.5 HP   
Discharges@4,523.83'  Turns Off@4,518.00'   
2.00" Diam. x 20.00' Long Discharge,  Hazen-Williams C= 130   
 Flow (gpm)=  0.0  25.0  50.0  75.0  100.0  125.0  150.0  175.0   
 Head (feet)=  25.00  22.50  19.50  16.00  12.00  7.50  2.50  0.00   
-Loss (feet)=  0.00  0.34  1.22  2.58  4.40  6.65  9.32  12.40   
=Lift (feet)=     25.00  22.16  18.28  13.42  7.60  0.85  -6.82  -12.40   

#3 Primary 4,523.55' 12.00" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.51 cfs @ 3.19 hrs  HW=4,519.87'  TW=0.00'   (Dynamic Tailwater)
1=Barmesa 0.5 HP  (Pump Controls 0.25 cfs)
2=Barmesa 0.5 HP  (Pump Controls 0.25 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond POND 100: pond 100
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Inflow Area=61.540 ac
Inflow=3.60 cfs @ 1.88 hrs

Primary=0.25 cfs @ 3.19 hrs
Peak Elev=4,519.87'

Storage=30,028 cf

3.60 cfs @ 1.88 hrs

0.25 cfs @ 3.19 hrs
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Summary for Link DP-1: DP-1

Inflow Area = 61.540 ac, 0.00% Impervious,  Inflow Depth > 0.14"    for  10-Year event
Inflow = 0.25 cfs @ 3.19 hrs,  Volume= 0.729 af
Primary = 0.25 cfs @ 3.19 hrs,  Volume= 0.729 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1
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Inflow Area=61.540 ac
Inflow=0.25 cfs @ 3.19 hrs

Primary=0.25 cfs @ 3.19 hrs

0.25 cfs @ 3.19 hrs0.25 cfs @ 3.19 hrs
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Subcat Reach Pond Link
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Time span=0.01-72.00 hrs, dt=0.01 hrs, 7200 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=49.950 ac   0.00% Impervious   Runoff Depth=0.31"Subcatchment 100: 100
   Tc=15.0 min   CN=82   Runoff=23.43 cfs  1.305 af

Runoff Area=11.590 ac   0.00% Impervious   Runoff Depth=0.13"Subcatchment OS-1: OS-1
   Tc=33.0 min   CN=74   Runoff=1.86 cfs  0.124 af

Peak Elev=4,521.26'  Storage=59,027 cf   Inflow=23.99 cfs  1.428 afPond POND 100: pond 100
   Outflow=0.53 cfs  1.399 af

   Inflow=0.53 cfs  1.399 afLink DP-1: DP-1
   Primary=0.53 cfs  1.399 af
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Summary for Subcatchment 100: 100

[73] Warning: Peak may fall outside time span

Runoff = 23.43 cfs @ 1.68 hrs,  Volume= 1.305 af,  Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County 3hr Revised 100-Year  Rainfall=1.44"

Area (ac) CN Description
* 49.950 82

49.950 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 100: 100
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Runoff=23.43 cfs @ 1.68 hrs
Mesa County 3hr Revised 100-Year

Rainfall=1.44"
Runoff Area=49.950 ac

Runoff Volume=1.305 af
Runoff Depth=0.31"

Tc=15.0 min
CN=82

23.43 cfs @ 1.68 hrs
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Summary for Subcatchment OS-1: OS-1

[73] Warning: Peak may fall outside time span

Runoff = 1.86 cfs @ 2.05 hrs,  Volume= 0.124 af,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County 3hr Revised 100-Year  Rainfall=1.44"

Area (ac) CN Description
* 11.590 74

11.590 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
33.0 Direct Entry, 

Subcatchment OS-1: OS-1
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Runoff=1.86 cfs @ 2.05 hrs
Mesa County 3hr Revised 100-Year

Rainfall=1.44"
Runoff Area=11.590 ac

Runoff Volume=0.124 af
Runoff Depth=0.13"

Tc=33.0 min
CN=74

1.86 cfs @ 2.05 hrs
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Summary for Pond POND 100: pond 100

Inflow Area = 61.540 ac, 0.00% Impervious,  Inflow Depth = 0.28"    for  100-Year event
Inflow = 23.99 cfs @ 1.68 hrs,  Volume= 1.428 af
Outflow = 0.53 cfs @ 3.31 hrs,  Volume= 1.399 af,  Atten= 98%,  Lag= 97.5 min
Primary = 0.53 cfs @ 3.31 hrs,  Volume= 1.399 af

Routing by Dyn-Stor-Ind method, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,521.26' @ 3.31 hrs   Surf.Area= 23,074 sf   Storage= 59,027 cf

Plug-Flow detention time= 981.9 min calculated for 1.399 af (98% of inflow)
Center-of-Mass det. time= 980.3 min ( 1,094.6 - 114.3 )

Volume Invert Avail.Storage Storage Description
#1 4,517.80' 169,771 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

4,517.80 0 0 0
4,518.00 12,652 1,265 1,265
4,519.00 15,520 14,086 15,351
4,520.00 18,831 17,176 32,527
4,521.00 22,183 20,507 53,034
4,522.00 25,549 23,866 76,900
4,523.00 41,215 33,382 110,282
4,524.00 77,763 59,489 169,771

Device Routing     Invert Outlet Devices
#1 Primary 4,519.59' Barmesa 0.5 HP   

Discharges@4,523.83'  Turns Off@4,518.00'   
2.00" Diam. x 20.00' Long Discharge,  Hazen-Williams C= 130   
 Flow (gpm)=  0.0  25.0  50.0  75.0  100.0  125.0  150.0  175.0   
 Head (feet)=  25.00  22.50  19.50  16.00  12.00  7.50  2.50  0.00   
-Loss (feet)=  0.00  0.34  1.22  2.58  4.40  6.65  9.32  12.40   
=Lift (feet)=     25.00  22.16  18.28  13.42  7.60  0.85  -6.82  -12.40   

#2 Primary 4,519.87' Barmesa 0.5 HP   
Discharges@4,523.83'  Turns Off@4,518.00'   
2.00" Diam. x 20.00' Long Discharge,  Hazen-Williams C= 130   
 Flow (gpm)=  0.0  25.0  50.0  75.0  100.0  125.0  150.0  175.0   
 Head (feet)=  25.00  22.50  19.50  16.00  12.00  7.50  2.50  0.00   
-Loss (feet)=  0.00  0.34  1.22  2.58  4.40  6.65  9.32  12.40   
=Lift (feet)=     25.00  22.16  18.28  13.42  7.60  0.85  -6.82  -12.40   

#3 Primary 4,523.55' 12.00" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.53 cfs @ 3.31 hrs  HW=4,521.26'  TW=0.00'   (Dynamic Tailwater)
1=Barmesa 0.5 HP  (Pump Controls 0.26 cfs)
2=Barmesa 0.5 HP  (Pump Controls 0.26 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond POND 100: pond 100

Inflow
Primary

Hydrograph

Time  (hours)
706560555045403530252015105

F
lo

w
  

(c
fs

)

26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Inflow Area=61.540 ac
Inflow=23.99 cfs @ 1.68 hrs

Primary=0.53 cfs @ 3.31 hrs
Peak Elev=4,521.26'

Storage=59,027 cf

23.99 cfs @ 1.68 hrs

0.53 cfs @ 3.31 hrs
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Summary for Link DP-1: DP-1

Inflow Area = 61.540 ac, 0.00% Impervious,  Inflow Depth = 0.27"    for  100-Year event
Inflow = 0.53 cfs @ 3.31 hrs,  Volume= 1.399 af
Primary = 0.53 cfs @ 3.31 hrs,  Volume= 1.399 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1
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Inflow Area=61.540 ac
Inflow=0.53 cfs @ 3.31 hrs
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Subcat Reach Pond Link
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Time span=0.01-72.00 hrs, dt=0.01 hrs, 7200 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=49.950 ac   0.00% Impervious   Runoff Depth=0.31"Subcatchment 100: 100
   Tc=15.0 min   CN=82   Runoff=23.43 cfs  1.305 af

Runoff Area=11.590 ac   0.00% Impervious   Runoff Depth=0.13"Subcatchment OS-1: OS-1
   Tc=33.0 min   CN=74   Runoff=1.86 cfs  0.124 af

Peak Elev=4,521.40'  Storage=62,222 cf   Inflow=23.99 cfs  1.428 afPond POND 100: pond 100
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afLink DP-1: DP-1
   Primary=0.00 cfs  0.000 af
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Summary for Subcatchment 100: 100

[73] Warning: Peak may fall outside time span

Runoff = 23.43 cfs @ 1.68 hrs,  Volume= 1.305 af,  Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County 3hr Revised 100-Year  Rainfall=1.44"

Area (ac) CN Description
* 49.950 82

49.950 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 100: 100
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Runoff=23.43 cfs @ 1.68 hrs
Mesa County 3hr Revised 100-Year

Rainfall=1.44"
Runoff Area=49.950 ac

Runoff Volume=1.305 af
Runoff Depth=0.31"

Tc=15.0 min
CN=82

23.43 cfs @ 1.68 hrs
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Summary for Subcatchment OS-1: OS-1

[73] Warning: Peak may fall outside time span

Runoff = 1.86 cfs @ 2.05 hrs,  Volume= 0.124 af,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County 3hr Revised 100-Year  Rainfall=1.44"

Area (ac) CN Description
* 11.590 74

11.590 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
33.0 Direct Entry, 

Subcatchment OS-1: OS-1

Runoff

Hydrograph

Time  (hours)
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Runoff=1.86 cfs @ 2.05 hrs
Mesa County 3hr Revised 100-Year

Rainfall=1.44"
Runoff Area=11.590 ac

Runoff Volume=0.124 af
Runoff Depth=0.13"

Tc=33.0 min
CN=74

1.86 cfs @ 2.05 hrs
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Summary for Pond POND 100: pond 100

Inflow Area = 61.540 ac, 0.00% Impervious,  Inflow Depth = 0.28"    for  100-Year event
Inflow = 23.99 cfs @ 1.68 hrs,  Volume= 1.428 af
Outflow = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,521.40' @ 4.85 hrs   Surf.Area= 23,536 sf   Storage= 62,222 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,517.80' 169,771 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

4,517.80 0 0 0
4,518.00 12,652 1,265 1,265
4,519.00 15,520 14,086 15,351
4,520.00 18,831 17,176 32,527
4,521.00 22,183 20,507 53,034
4,522.00 25,549 23,866 76,900
4,523.00 41,215 33,382 110,282
4,524.00 77,763 59,489 169,771

Device Routing     Invert Outlet Devices
#1 Primary 4,523.55' 12.00" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00 cfs @ 0.01 hrs  HW=4,517.80'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  ( Controls 0.00 cfs)
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Pond POND 100: pond 100
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Hydrograph
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Inflow Area=61.540 ac
Inflow=23.99 cfs @ 1.68 hrs

Primary=0.00 cfs @ 0.01 hrs
Peak Elev=4,521.40'

Storage=62,222 cf

23.99 cfs @ 1.68 hrs

0.00 cfs @ 0.01 hrs
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Summary for Link DP-1: DP-1

Inflow Area = 61.540 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  100-Year event
Inflow = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=61.540 ac
Inflow=0.00 cfs @ 0.01 hrs

Primary=0.00 cfs @ 0.01 hrs

0.00 cfs @ 0.01 hrs0.00 cfs @ 0.01 hrs
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Routing Diagram for IronWheel-PROPOSED-SmallPump-24hrStorm-nopump
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Time span=0.01-72.00 hrs, dt=0.01 hrs, 7200 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=49.950 ac   0.00% Impervious   Runoff Depth=0.16"Subcatchment 100: 100
   Tc=15.0 min   CN=82   Runoff=7.14 cfs  0.671 af

Runoff Area=11.590 ac   0.00% Impervious   Runoff Depth=0.04"Subcatchment OS-1: OS-1
   Tc=33.0 min   CN=74   Runoff=0.08 cfs  0.043 af

Peak Elev=4,519.92'  Storage=31,099 cf   Inflow=7.14 cfs  0.714 afPond POND 100: pond 100
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afLink DP-1: DP-1
   Primary=0.00 cfs  0.000 af
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Summary for Subcatchment 100: 100

Runoff = 7.14 cfs @ 12.12 hrs,  Volume= 0.671 af,  Depth= 0.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County Type II 24-hr  10-Year Rainfall=1.12"

Area (ac) CN Description
* 49.950 82

49.950 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 100: 100

Runoff

Hydrograph

Time  (hours)
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Runoff=7.14 cfs @ 12.12 hrs
Mesa County Type II 24-hr

10-Year Rainfall=1.12"
Runoff Area=49.950 ac

Runoff Volume=0.671 af
Runoff Depth=0.16"

Tc=15.0 min
CN=82

7.14 cfs @ 12.12 hrs
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Summary for Subcatchment OS-1: OS-1

Runoff = 0.08 cfs @ 12.87 hrs,  Volume= 0.043 af,  Depth= 0.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County Type II 24-hr  10-Year Rainfall=1.12"

Area (ac) CN Description
* 11.590 74

11.590 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
33.0 Direct Entry, 

Subcatchment OS-1: OS-1

Runoff

Hydrograph

Time  (hours)
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Runoff=0.08 cfs @ 12.87 hrs
Mesa County Type II 24-hr

10-Year Rainfall=1.12"
Runoff Area=11.590 ac

Runoff Volume=0.043 af
Runoff Depth=0.04"

Tc=33.0 min
CN=74

0.08 cfs @ 12.87 hrs
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Summary for Pond POND 100: pond 100

Inflow Area = 61.540 ac, 0.00% Impervious,  Inflow Depth = 0.14"    for  10-Year event
Inflow = 7.14 cfs @ 12.12 hrs,  Volume= 0.714 af
Outflow = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,519.92' @ 25.90 hrs   Surf.Area= 18,578 sf   Storage= 31,099 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,517.80' 169,771 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

4,517.80 0 0 0
4,518.00 12,652 1,265 1,265
4,519.00 15,520 14,086 15,351
4,520.00 18,831 17,176 32,527
4,521.00 22,183 20,507 53,034
4,522.00 25,549 23,866 76,900
4,523.00 41,215 33,382 110,282
4,524.00 77,763 59,489 169,771

Device Routing     Invert Outlet Devices
#1 Primary 4,523.00' 12.00" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00 cfs @ 0.01 hrs  HW=4,517.80'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  ( Controls 0.00 cfs)
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Pond POND 100: pond 100

Inflow
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Hydrograph
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Inflow Area=61.540 ac
Inflow=7.14 cfs @ 12.12 hrs

Primary=0.00 cfs @ 0.01 hrs
Peak Elev=4,519.92'

Storage=31,099 cf

7.14 cfs @ 12.12 hrs

0.00 cfs @ 0.01 hrs
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Summary for Link DP-1: DP-1

Inflow Area = 61.540 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  10-Year event
Inflow = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.01 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1

Inflow
Primary

Hydrograph

Time  (hours)
706560555045403530252015105

F
lo

w
  

(c
fs

)

1

0

Inflow Area=61.540 ac
Inflow=0.00 cfs @ 0.01 hrs

Primary=0.00 cfs @ 0.01 hrs

0.00 cfs @ 0.01 hrs0.00 cfs @ 0.01 hrs
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Time span=0.01-72.00 hrs, dt=0.01 hrs, 7200 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=49.950 ac   0.00% Impervious   Runoff Depth=0.66"Subcatchment 100: 100
   Tc=15.0 min   CN=82   Runoff=38.53 cfs  2.728 af

Runoff Area=11.590 ac   0.00% Impervious   Runoff Depth=0.35"Subcatchment OS-1: OS-1
   Tc=33.0 min   CN=74   Runoff=2.44 cfs  0.342 af

Peak Elev=4,523.36'  Storage=127,526 cf   Inflow=39.44 cfs  3.070 afPond POND 100: pond 100
   Outflow=0.52 cfs  0.488 af

   Inflow=0.52 cfs  0.488 afLink DP-1: DP-1
   Primary=0.52 cfs  0.488 af
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Summary for Subcatchment 100: 100

Runoff = 38.53 cfs @ 12.09 hrs,  Volume= 2.728 af,  Depth= 0.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County Type II 24-hr  100-Year Rainfall=2.01"

Area (ac) CN Description
* 49.950 82

49.950 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 100: 100

Runoff
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Runoff=38.53 cfs @ 12.09 hrs
Mesa County Type II 24-hr

100-Year Rainfall=2.01"
Runoff Area=49.950 ac

Runoff Volume=2.728 af
Runoff Depth=0.66"

Tc=15.0 min
CN=82

38.53 cfs @ 12.09 hrs
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Summary for Subcatchment OS-1: OS-1

Runoff = 2.44 cfs @ 12.36 hrs,  Volume= 0.342 af,  Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Mesa County Type II 24-hr  100-Year Rainfall=2.01"

Area (ac) CN Description
* 11.590 74

11.590 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
33.0 Direct Entry, 

Subcatchment OS-1: OS-1

Runoff

Hydrograph

Time  (hours)
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Runoff=2.44 cfs @ 12.36 hrs
Mesa County Type II 24-hr

100-Year Rainfall=2.01"
Runoff Area=11.590 ac

Runoff Volume=0.342 af
Runoff Depth=0.35"

Tc=33.0 min
CN=74

2.44 cfs @ 12.36 hrs
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Summary for Pond POND 100: pond 100

Inflow Area = 61.540 ac, 0.00% Impervious,  Inflow Depth = 0.60"    for  100-Year event
Inflow = 39.44 cfs @ 12.09 hrs,  Volume= 3.070 af
Outflow = 0.52 cfs @ 24.20 hrs,  Volume= 0.488 af,  Atten= 99%,  Lag= 726.3 min
Primary = 0.52 cfs @ 24.20 hrs,  Volume= 0.488 af

Routing by Dyn-Stor-Ind method, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,523.36' @ 24.20 hrs   Surf.Area= 54,398 sf   Storage= 127,526 cf

Plug-Flow detention time= 1,150.3 min calculated for 0.488 af (16% of inflow)
Center-of-Mass det. time= 992.8 min ( 1,865.8 - 873.0 )

Volume Invert Avail.Storage Storage Description
#1 4,517.80' 169,771 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

4,517.80 0 0 0
4,518.00 12,652 1,265 1,265
4,519.00 15,520 14,086 15,351
4,520.00 18,831 17,176 32,527
4,521.00 22,183 20,507 53,034
4,522.00 25,549 23,866 76,900
4,523.00 41,215 33,382 110,282
4,524.00 77,763 59,489 169,771

Device Routing     Invert Outlet Devices
#1 Primary 4,523.00' 12.00" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.52 cfs @ 24.20 hrs  HW=4,523.36'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 0.52 cfs @ 2.04 fps)
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Pond POND 100: pond 100
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Inflow Area=61.540 ac
Inflow=39.44 cfs @ 12.09 hrs
Primary=0.52 cfs @ 24.20 hrs

Peak Elev=4,523.36'
Storage=127,526 cf

39.44 cfs @ 12.09 hrs

0.52 cfs @ 24.20 hrs
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Summary for Link DP-1: DP-1

Inflow Area = 61.540 ac, 0.00% Impervious,  Inflow Depth > 0.10"    for  100-Year event
Inflow = 0.52 cfs @ 24.20 hrs,  Volume= 0.488 af
Primary = 0.52 cfs @ 24.20 hrs,  Volume= 0.488 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.01-72.00 hrs, dt= 0.01 hrs

Link DP-1: DP-1
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Inflow Area=61.540 ac
Inflow=0.52 cfs @ 24.20 hrs

Primary=0.52 cfs @ 24.20 hrs

0.52 cfs @ 24.20 hrs0.52 cfs @ 24.20 hrs





SUBMERSIBLE
SOLIDS HANDLING
PUMP
Series: 2BSE411 & 2BSE511
0.4 & 0.5 HP / 1750 RPM
Discharge: 2"
Spherical solids handling: 2"

DISCHARGE
2" NPT, female, vertical.

LIQUID TEMPERATURE
104 °F (40 °C) continuous.

VOLUTE
Cast iron ASTM A-48 class 30.

MOTOR HOUSING
Cast iron ASTM A-48 class 30.

SEAL PLATE
Cast iron ASTM A-48 class 30.

IMPELLER
Design: open, double vane. 
Material: cast iron ASTM A-48 class 30, dynamically 
balanced, ISO G6.3.

SHAFT
416 series stainless steel.

O-RINGS
Square shaped Buna-N.

PAINT
Air dry enamel, water based.

SEAL
Design: single, mechanical, oil filled chamber.
Material: silicon carbide, Buna-N elastomer and 
stainless steel hardware.

HARDWARE
300 series stainless steel.

CORD ENTRY
30 ft of neoprene cord SJTOW 14/3, sealed against 
moisture.

BEARINGS
Upper: ball, single row, oil lubricated, for radial load.
Lower: ball, single row, oil lubricated, for radial and 
thrust  load.

MOTOR
NEMA L, single phase, permanent split capacitor, 
115 & 230 volts, 60 Hz, 1750 RPM, oil filled, with 
overload protection in motor. 

PUMP OPERATION
Manual or automatic float switch.

OPTIONAL EQUIPMENT
Slide rail coupling (SRC-2).
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MODEL PART No. HP VOLTS PHASE RPM
(Nominal)

MAX
AMPS

LOCKED
ROTOR AMPS

CORD
SIZE

CORD
TYPE

WEIGHT
(pounds)

2BSE411 62180401 0.4 115 1 1750 12 22.5 14/3 SJTOW 53

2BSE411A 62180402 0.4 115 1 1750 12 22.5 14/3 SJTOW 55

2BSE421 62180403 0.4 230 1 1750 6.1 9.3 14/3 SJTOW 53

2BSE511A 62180404 0.5 115 1 1750 12 22.5 14/3 SJTOW 55
A = Automatic Float Switch.

52

GALLONS
PER MINUTE

LITERS
PER MINUTE

25
95

GRAPHICGRAPHIC
S C A L ES C A L E
GRAPHIC
S C A L E 0.

5 
FE

ET
0.

5 
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ET
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5 
FE
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2.5 GPM2.5 GPM2.5 GPM
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103
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50
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28
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37
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206

258

12
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47
3

15
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56
8

Ø5⁵⁄₈"Ø5⁵⁄₈"Ø5⁵⁄₈"

STD IMP SIZE:   0.4 HP - Ø5⁷⁄₁₆"STD IMP SIZE:   0.4 HP - Ø5⁷⁄₁₆"
  0.5 HP - Ø5⁵⁄₈"  0.5 HP - Ø5⁵⁄₈"STD IMP SIZE: STD IMP SIZE: 

RPM: 1750RPM: 1750
DISCHARGE: 2"DISCHARGE: 2"
SPH SLD HNDLG: 2"SPH SLD HNDLG: 2"

STD IMP SIZE:   0.4 HP - Ø5⁷⁄₁₆"
  0.5 HP - Ø5⁵⁄₈"STD IMP SIZE: 

RPM: 1750
DISCHARGE: 2"
SPH SLD HNDLG: 2"

Ø5⁷⁄₁₆"Ø5⁷⁄₁₆"Ø5⁷⁄₁₆"

15.86"15.86"15.86"

5.12"5.12"5.12"
2"2"2"

8.46"8.46"8.46"

2" NPT2" NPT2" NPT

3.5"3.5"3.5"

10.82"10.82"10.82"

5.31"5.31"5.31"

IMPORTANT!
1. Never use this pump to handle explosive liquids.
2. This pump is not approved to be used in swimming pools, recreational installations or any 

application where human contact may be common.
3. Pump may be operated "dry" for extended periods without damage to motor and/or seals.
4. Testing is performed with water specific gravity of 1.0 @ 68 °F (20 °C); other fluids may vary 

performance.

barmesa.com
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Appendix D 
FEMA FIRM Maps 
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Appendix E 
Drainage report and Drainage Map Checklist 
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Appendix F 
Drainage Map 
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