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   Engineer's Certification  
I hereby certify that this Final Drainage Report for the design of the Aspen 
Village Subdivision was prepared by me, or under my direct supervision, in accordance with the provisions of the Stormwater Management Manual (dated December 31, 2007 and issued April 2008) for the owners thereof. I understand that the City of Fruita does not and will not assume liability for drainage facilities designed by others.  
        Marc J. Kenney, P.E. State of Colorado Reg. No. 41215    
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I. INTRODUCTION 
A. Background 

The purpose of this Drainage Report is to identify pre and post development drainage conditions for the proposed site of the Aspen Village Subdivision. This report identifies the following items with respect to the site: floodplain boundaries, existing drainage issues, potential drainage issues resulting from this development, solutions to the potential drainage issues, detention and stormwater quality requirements, design of the various elements of the storm drain system for the site, and post construction BMPs.  
River City Consultants, Inc. prepared this Final Drainage Report for 
McCurter Land and Development Company, LLC.. This report addresses comments and changes to the design made as a result of the comments received from the City of Fruita (i.e., City of Fruita Engineer) dated May 16th, 2016. 

B. Project Location 
The location of the proposed Aspen Village Townhouses development is at 1062 18 Road on the east side of 18 Road (aka North Pine Street) within the City of Fruita. In more legal terms, it lies at the SW ¼ of the NW ¼ of Section 16, Township 1 North, Range 2 West of the Ute Meridian. The site will be made up of one existing parcels (parcel # 2697-162-00-020). 
Primary access to the site will be from 18 Road. Development in the area is comprised of the Fish Minor Subdivision to the north and the Cottonwoods Subdivision to the southeast. All land adjacent to the proposed subdivision has been developed except for the two parcels immediately southeast of the project parcel. Surrounding zoning varies between Community Residential and Planned Unit Development. The proposed project proposed density and type is similar to and compatible with adjacent developments.  Refer to Figure 1 for the General Location Map. 

C. Project Description 
The project site is comprised of one parcel totaling approximately 6.7 acres. There are three existing buildings located in the southwest portion of the site. All existing structures on the site are to be removed. The remainder of the site is covered with predominantly undeveloped irrigated agricultural land. 
According to the NRCS web site, the soil present at the site consists of Sagers silty clay loam (Bc) (100.0%). This soil is well drained and has a hydrologic soil classification of B. Soils information is included in Appendix C. 
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The existing topography at the site slopes from northeast to southwest at grades between 0.0 and 2.0 percent. A small portion of the site along the northern border that drains north to existing trail and the existing grated manhole lids in the trail. Based on the Mesa County contours and a site visit to verify the grading of adjacent properties the site receives no off-site flow.  
Existing on-site drainage facilities evident include small ditches and culverts used to convey irrigation water within the site. The primary existing drainage feature near the site is a Grand Valley Drainage District pipe which runs along the northern and western borders of the site. The pipe ranges from 24” to 36” and conveys stormwater that used to be conveyed in open ditches. These pipes are part of the “Murray Drain”. 
On-site irrigation facilities are gated pipe, ditches and field creases. 
The proposed land use for the site will include single-family homes on ~0.25 acre lots, Homeowners’ Association (HOA) lots for access, drainage, irrigation, and open space, and right-of-way. No encumbrances to this subdivision were noted at the site. 

D. Previous Investigations 
According to the Mesa County GIS website, the site lies within the 117 Major Drainage Basin. Williams Engineering’s Stormwater Management Master Plan – City of Fruita (1998) is the only study listed for the 117 Major Drainage Basin on Mesa County’s website.  
The drainage report for the Cottonwoods Subdivisions located to the southeast of the site was reviewed. The Cottonwoods Subdivision had a positive impact on drainage within the Murray Drain. This was accomplished by over-detaining flows, reducing peak flows, and making available detention credits for purchase (in-lieu of on-site detention). Drainage reports for the proposed site and other adjacent properties were either unavailable or non-existent. 
Development of this property was investigated by this Client with RCC’s assistance in 2008. That project looked into developing the project parcel and a parcel to the southeast and creating a development with multi-family townhomes. This project went through three rounds of development comments and the most recent drainage report for the project was used as a basis for this report (Aspen Village Townhomes Final Drainage Report dated October 8, 2008 and revised April 2, 2009 by River City Consultants, Inc.). 
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II. DRAINAGE SYSTEM DESCRIPTION 
A. Existing Drainage Conditions 

The 117 Major Drainage Basin includes 4.09 square miles and drains to the Colorado River. Existing conditions within the major drainage basin vary from urbanized to undeveloped.  The predominant drainage pattern for the major basin area is characterized by overland flow sloping towards the river at varying grades. Channels, ditches, roads and other features intermittently cross the sloping ground surface collecting and concentrating surface runoff. The general flow of surface water is from northeast to southwest. Consideration of these parameters led to the watershed boundary definitions of the major basin. 
Existing topography at the site consists of grades between 0.0 and 2.0 percent. Existing cover on-site consists primarily of fallow agricultural land in fair condition (50 to 75% ground cover). A small portion of the project (5%) is currently covered by roofs and gravel. The site slopes from northeast to southwest. The Major Drainage Basin and Floodplain Map, Figure 2, shows the project location relative to Major Drainage Basin Boundaries and the Colorado River.  
Historically, runoff would sheet and shallow concentrated flow from the northeast to the southwest. Runoff from the site collects in existing irrigation ditches and channels and is conveyed offsite via the Murray Drain. There is no offsite flow onto the property because there is a ditch along the north property line, an irrigation tailwater ditch along the southern line, and 18 Road (Pine Street) to the west. 
The historical (existing) drainage was characterized by a single basin. The Existing Drainage Conditions Map, Figure 3, shows the historical basin for the property. Historic cover conditions include a portion of roofs and dirt, but the majority of the site is undeveloped agricultural land. The historic 100 year 24-hour storm peak discharge rate for the site is 1.62 cubic feet per second (cfs) and the total runoff is 0.89 inches. This value was calculated in the hydrologic/hydraulic model, the results of which have been included in Appendix A. 

B. Master Drainage Plan 
According to the Mesa County Drainage Basins Map, the proposed development is within the 117 Major Drainage Basin. This major basin includes 4.09 square miles and drains directly into the Colorado River. The 
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Major Drainage Basin Map, Figure 2, shows the project location relative to the Major Drainage Basin Boundaries and Colorado River. 
The 1998 Fruita Stormwater Management Master Plan (SWMMP) determined that the Murray Drain as it exists was insufficient to accommodate historical flows. As a result, new developments draining to the Murray Drain are required to reduce discharge by 48% of the historic discharge rate. Cottonwoods Subdivision provided regional detention, which decreased the peak flows in the Murray Drain. This created a situation where Cottonwoods Subdivision was over detaining and decreased the peak flow rate by 53 cfs more than was required. As a result, over-detention credits were given to the Cottonwoods Subdivision to the amount of 53 cfs. These credits are available for purchase by other developments within the Murray Drain Basin. It is the intent of this project to purchase and utilize these credits in regards to stormwater discharge. 

C. Offsite Tributary Area 
As previously noted, this site receives no off-site flows.  

D. Proposed Drainage System Description 
The lots will be a mix of Type A and Type B. Type A lots are sloped and drain to the street. Type B lots are split and slope to the street and back of the lot. Flow to the street will be collected and conveyed by the curb and gutter. Flow to the back of the lots will be conveyed by back yard swales and drains.  
Most of the runoff will be directed to a small pond located in the southwest corner of the project. The pond has been designed to detain stormwater and reduce the peak flow. Flow out of the pond is restricted by a 1" x 1" rectangular orifice and a 2 ft broad crested weir. The pond outlet will tie into the existing storm sewer in 18 Road. A portion of the project (~1.6 acres) will drain to 18 Road and to a pair of existing inlets located along the west end of Laura Drive. The peak flow from the 1.6 acre catchment is 1.7 cfs during the 100-year 24ohour storm. There is also a small (0.26 acre) catchment that drains north to the existing bike path.  
The existing inlets along Laura Drive are part of the storm sewer in 18 Road, which is part of the Murray Drain. This system ultimately empties into the Colorado River. As previously noted there is a small catchment along to the north along the existing trail that drains north and will continue to drain north. There are existing manholes with slotted lids that do and will collect the flow from this small area. 
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The predicted combined peak release rate from the site during the 100 year 24-hour storm will be 1.89 cfs, or roughly a 17% increase in peak flow from the site. The average total runoff under developed conditions predicted by the hydrologic/hydraulic model is 1.09 inches.  
The developer will pay a reimbursement fee to the City of Fruita for the Cottonwoods discharge “credits”. The fee is calculated using the following formula: Recapture Amount = - (CDR-0.173) x Developed Acres x $14,591.98 
If the recapture amount is negative the fee is zero. CDR is the Calculated Discharge Reduction in cfs per acre versus historic 100-year flow per acre. Aspen Village’s CDR is:  Historic = 1.62 cfs/6.7 acres = 0.24;  Developed = (1.94+0.32) cfs/6.7 acres = 0.34;  CDR = Historic – Developed = 0.24 - 0.34 = -0.1. 
Accordingly, the recapture fee is:  Recapture Amount = - (-0.1-0.173) x 6.7 x $14,591.98 = $26,690.19 

E. Drainage Facility Maintenance 
Ownership and maintenance of the proposed drainage improvements within public right of way shall be by the City of Fruita. Ownership and maintenance of the proposed drainage improvements on private property shall be by the Homeowners’ Association. Easements will be provided to the City of Fruita to maintain drainage facilities on private property in the event that the Homeowners’ Association does not provide adequate maintenance of the drainage facilities. 
Maintenance of all drainage facilities outside the right-of-way shall be performed by the owner, in accordance with SWMM Section 403.10, Drainage 
Facility Maintenance. All facilities shall be inspected annually by a qualified erosion control specialist to verify maintenance activities. It is advisable drainage facilities be inspected following any major storms in addition to scheduled inspection. Inspection reports documenting said activities shall be provided to the City of Fruita. 
The storm drain system has been designed to minimize maintenance. There are no mechanical items to check and maintain (i.e., pumps). Anticipated maintenance includes periodic (1-2 times per year and after major storm events) cleaning and clearing of debris. 
It is anticipated the highest sediment load to the storm drain system will occur during construction of homes/buildings on the lots within the subdivision. Proper installation and maintenance of construction BMPs as per 
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the written Construction Stormwater Management Plan (CSWMP) and associated SWMP sheets will be crucial for minimizing sediment transport during this phase of the project. 
III. DRAINAGE ANALYSIS AND DESIGN CRITERIA 

A.  Regulations 
The policy, design criteria, design constraints, methods of analysis, recommendations, and conclusions presented in this report are in conformance with standard engineering practice and the Stormwater Management Manual (date December 31, 2007 and issued April 2008). The Urban Drainage and Flood Control District’s Drainage Criteria Manual Volumes 1, 2, and 3 were also consulted in regards to stormwater quality and BMPs. 

B.  Development Criteria 
The only drainage constraint noted for this project was the Master Drainage Plan’s mandate to reduce the developed peak flow to 52% of the historic peak flow. This can be done through detention or the purchase of “detention credits”. 

C.  Hydrologic Criteria 
The hydrologic design criteria presented in this report are in conformance with standard engineering practice and the Stormwater Management Manual (date December 31, 2007 and issued April 2008), except as noted within the report. 

D.  Hydraulic Criteria 
The hydraulic design criteria presented in this report are in conformance with standard engineering practice and the Stormwater Management Manual (SWMM) (dated December 31, 2007 and issued April 2008. 

E.  Calculation Methodology 
All hydrology and hydraulic calculations were performed using Autodesk Storm and Sanitary Analysis program. The modeling methods selected for this project are listed below. Hydrology EPA SWMM Time of Concentration Kirpich Rainfall SCS Type II Storm Infiltration Method SCS Curve Number 
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HEC-1 Unit Hydrograph Clark HEC-1 Loss Method Uniform Hydraulic Routing  Hydrodynamic Force Main Equation  Hazen-Williams Channel & Pipe Analysis Manning’s Equation 
Storm and Sanitary Analysis incorporates the hydrologic and hydraulic aspects of design into one model. This is accomplished by inputting basins (catchments) and linking these with hydraulic elements (swales, ditches, channels, pipes, manholes, ponds, orifices, weirs, etc.).  
The hydrology portion of the model includes items such as time of concentration calculation, composite curve number computations, and initial abstraction. Basin hydrographs are then routed through the hydraulic model elements and are combined with other hydrographs were applicable. Modeling results include peak flows, water surface elevations (hydraulic grade lines), energy grade lines, ponded volumes, and more. The Storm and Sanitary Analysis output for this project has been included in Appendix A. 

F.  Results for Developed Conditions 
The results of the analysis of the site drainage under developed conditions are presented in the following paragraphs and in Appendix A. Flow values under proposed conditions are shown on the Developed Conditions Drainage Map, Figure 4, of this report. Design and analysis results of note include the following: 

 The Historic 100 year, 24-hour storm peak flow from the site = 1.62 cfs. The Historic 100 year 24-hour total runoff = 0.89 inches. 
 The Developed 100 year, 24-hour storm peak flow from the site = 2.26 cfs. The Developed 100 year 24-hour total runoff = 1.16 inches. 
 The Recapture Amount as calculated by the City of Fruita formula is $26,690.19. 

IV. CONCLUSIONS 
A. Compliance with Manual 

The policy, design criteria, design constraints, methods of analysis, recommendations, and conclusions presented in this report are in conformance with standard engineering practice and the Stormwater Management Manual (dated December 31, 2007 and issued April 2008), with the exception of the points noted in Section III. E. Variance from Criteria. 
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B. Areas in Flood Hazard Zone 
According to the floodplain maps on Mesa County web site, this site is not affected by any previously known flood hazard zones. 

V. REFERENCES 
1. Stormwater Management Manual, WRC Engineering under the direction of Mesa County Colorado, dated December 31, 2007 and issued April 2008. 
2. Stormwater Management Manual, Williams Engineering for the City of Grand Junction and Mesa County Colorado, May 1996. 
3. Mesa County Colorado GIS Website, http://gis.mesacounty.us/interactive.aspx . 
4. Natural Resources Conservation Service National Cooperative Soils Survey Website, http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx . 
5. Drainage Criteria Manual, Urban Drainage and Flood Control District, Volumes 1, 2, & 3; Denver, Colorado 2001. 
6. Final Drainage Report for Phase 3 of the Cotton Woods Subdivision, GR Williams Engineering, Inc., dated March 2004. 
7. Fruita Stormwater Management Master Plan (SWMMP), Williams Engineering for the City of Fruita, 1998. 
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Aspen Village Subdivision - Fruita Colorado

Existing Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm

Rain Gage

MJK 05.03.2016

Element Data Rainfall Rain State County Return Rainfall Rainfall

ID Source Type Units Period Depth Distribution

ID

(years) (inches)

MC100yr24hr MC100yr24hr Intensity inches Colorado Mesa 100 2.01 SCS Type II 24-hr
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Aspen Village Subdivision - Fruita Colorado

Existing Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm

Subbasin Results

MJK 05.03.2016

Element Area Weighted Average Equivalent Impervious Impervious Impervious Impervious Pervious Pervious Total Total Total Total Total Peak Time Qpeak/

ID Curve Slope Width Area Area Area Area Area Area Precipitation Runon Evaporation Infiltration Runoff Runoff of Area

Number No Depression Manning's Depression Manning's Concentration

Depression Depth Roughness Depth Roughness

(acres) (%) (ft) (%) (%) (inches) (inches) (inches) (inches) (inches) (inches) (inches) (cfs) (days hh:mm:ss) (cfs/acre)

Historic-Aspen_Village 6.66 84.70 1.0000 340.00 5.00 0.00 0.0800 0.0100 0.2000 0.1000 2.01 0.00 0.0000 0.9250 0.89 1.62        0  02:27:06 0.24
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Aspen Village Subdivision - Fruita Colorado

Existing Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm

Junction Results
MJK 05.03.2016

SN Element Invert Ground/Rim Initial Peak Peak Maximum Maximum Maximum Time of Time of Total

ID Elevation (Max) Water Inflow Lateral HGL HGL Surcharge Maximum Peak Time

Elevation Depth Inflow Elevation Depth Depth HGL Flooding Flooded

Attained Attained Attained Occurrence Occurrence

(ft) (ft) (ft) (cfs) (cfs) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (minutes)

1 64 4527.00 4582.00 0.00 1.62 1.62 4527.14 0.14 0.00 0  12:09 0  00:00 0.00
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Aspen Village Subdivision - Fruita Colorado

Existing Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm

Channel Results

MJK 05.03.2016

Element Length Inlet Inlet Outlet Outlet Total Average Channel Channel Channel Channel Entrance Exit/Bend Additional Peak Time of Max Travel Design Max Flow / Max Total Max Froude Reported

ID Invert Invert Invert Invert Drop Slope Type Height Width Manning's Losses Losses Losses Flow Peak Flow Time Flow Design Flow Flow Depth / Time Flow Number Condition

Elevation Offset Elevation Offset Roughness Flow Velocity Capacity Ratio Total Depth Surcharged Depth

Occurrence Ratio

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

Link-04 29.41 4526.00 0.00 4527.00 0.00 -1.00 -3.4000 Trapezoidal 1.000 24.00 0.0300 0.0000 0.0000 0.0000 1.62 0  12:09 2.12 0.23 89.03 0.02 0.14 0.00 0.14 0.51 Calculated
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Aspen Village Subdivision - Fruita Colorado

Existing Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm

Outfalls

MJK 05.03.2016

Element Invert Peak Peak Maximum Maximum

ID Elevation Inflow Lateral HGL Depth HGL Elevation

Inflow Attained Attained

(ft) (cfs) (cfs) (ft) (ft)

Out-02 4526.00 1.62 0.00 0.14 4526.14
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Aspen Village Subdivision - Fruita Colorado
Developed Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm
Rain Gage
MJK 08.24.2016

Element Data Rainfall Rain State County Return Rainfall Rainfall
ID Source Type Units Period Depth Distribution

ID
(years) (inches)

MC100yr24hr MC100yr24hr Intensity inches Colorado Mesa 100 2.01 SCS Type II 24-hr
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Aspen Village Subdivision - Fruita Colorado
Developed Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm
Subbasin Results
MJK 08.24.2016

Element Area Weighted Average Equivalent Impervious Impervious Impervious Impervious Pervious Pervious Total Total Total Total Total Peak Time Qpeak/
ID Curve Slope Width Area Area Area Area Area Area Precipitation Runon Evaporation Infiltration Runoff Runoff of Area

Number No Depression Manning's Depression Manning's Concentration
Depression Depth Roughness Depth Roughness

(acres) (%) (ft) (%) (%) (inches) (inches) (inches) (inches) (inches) (inches) (inches) (cfs) (days hh:mm:ss) (cfs/acre)
Sub-01 0.58 75.00 1.0000 100.00 38.00 38.00 0.0800 0.0100 0.2000 0.1000 2.01 0.00 0.0000 0.8810 1.08 0.66        0  01:02:17 1.14
Sub-02 1.23 75.00 1.0000 115.00 38.00 38.00 0.0800 0.0100 0.2000 0.1000 2.01 0.00 0.0000 0.8860 1.07 1.35        0  01:30:15 1.10
Sub-03 0.44 75.00 1.0000 40.00 38.00 38.00 0.0800 0.0100 0.2000 0.1000 2.01 0.00 0.0000 1.0140 0.85 0.25        0  01:31:12 0.57
Sub-04 0.71 75.00 1.0000 100.00 38.00 38.00 0.0800 0.0100 0.2000 0.1600 2.01 0.00 0.0000 1.0140 0.85 0.41        0  01:29:44 0.58
Sub-05 0.81 85.00 0.5000 100.00 38.00 38.00 0.0800 0.0100 0.2000 0.1000 2.01 0.00 0.0000 0.6900 1.27 1.05        0  01:19:21 1.30
Sub-06 1.09 75.00 1.0000 120.00 38.00 38.00 0.0800 0.0100 0.2000 0.1000 2.01 0.00 0.0000 0.8840 1.08 1.21        0  01:21:57 1.11
Sub-07 0.27 75.00 1.0000 50.00 38.00 38.00 0.0800 0.0100 0.2000 0.1000 2.01 0.00 0.0000 0.8800 1.08 0.32        0  00:50:11 1.19
Sub-08 1.62 75.00 1.0000 100.00 38.00 38.00 0.0800 0.0100 0.2000 0.1000 2.01 0.00 0.0000 0.8900 1.07 1.70        0  01:55:33 1.05
Sub-09 0.08 98.00 1.0000 13.00 90.00 90.00 0.0800 0.0100 0.2000 0.1000 2.01 0.00 0.0000 0.0200 1.96 0.22        0  00:35:38 2.75
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Aspen Village Subdivision - Fruita Colorado
Developed Hydrology and Hydraulic Model Results - For 100 Year 24 Hour StormJunction Results
MJK 08.24.2016

SN Element Invert Ground/Rim Initial Peak Peak Maximum Maximum Maximum Time of Time of Total

ID Elevation (Max) Water Inflow Lateral HGL HGL Surcharge Maximum Peak Time
Elevation Depth Inflow Elevation Depth Depth HGL Flooding Flooded

Attained Attained Attained Occurrence Occurrence
(ft) (ft) (ft) (cfs) (cfs) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (minutes)

1 ADS_Inlet_1 4524.91 4526.80 0.00 1.38 0.00 4526.82 1.91 0.02 0  12:41 0  12:32 26.00
2 ADS_Inlet_2 4526.02 4528.05 0.00 1.40 0.25 4526.83 0.81 0.00 0  12:40 0  00:00 0.00
3 ADS_Inlet_3 4527.16 4530.25 0.00 1.21 0.00 4529.11 1.95 0.00 0  11:55 0  00:00 0.00
4 ADS_Inlet_4 4527.93 4531.80 0.00 1.21 0.00 4530.14 2.21 0.00 0  11:55 0  00:00 0.00
5 ADS_Inlet_5 4528.04 4532.00 0.00 1.21 1.21 4530.47 2.43 0.00 0  11:55 0  00:00 0.00
6 Aspen_Village_Ct_Inlet 4524.37 4528.34 0.00 2.60 1.35 4526.90 2.53 0.00 0  11:59 0  00:00 0.00
7 ex_Laura_Inlet_north 4523.50 4528.10 0.00 1.70 1.70 4523.95 0.45 0.00 0  11:58 0  00:00 0.00
8 ex_Laura_Inlet_south 4523.50 4528.10 0.00 0.22 0.22 4523.62 0.12 0.00 0  11:57 0  00:00 0.00
9 64 4521.50 4528.00 0.00 1.97 0.00 4522.01 0.51 0.00 0  11:59 0  00:00 0.00
10 64 4523.00 4528.50 0.00 1.92 0.00 4523.44 0.44 0.00 0  11:58 0  00:00 0.00
11 64 4522.12 4528.10 0.00 1.92 0.00 4522.68 0.56 0.00 0  11:58 0  00:00 0.00
12 64 4523.75 4527.00 0.00 0.88 0.00 4524.34 0.59 0.00 0  12:44 0  00:00 0.00
13 SDMH-J2-K2 4524.84 4528.55 0.00 3.92 0.00 4526.81 1.97 0.00 0  12:42 0  00:00 0.00
14 v-pan_north 4528.78 4529.28 0.00 1.38 1.38 4528.94 0.16 0.00 0  11:58 0  00:00 0.00
15 v-pan_south 4528.23 4528.73 0.00 1.38 0.00 4528.46 0.23 0.00 0  11:59 0  00:00 0.00
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Aspen Village Subdivision - Fruita Colorado
Developed Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm
Channel Results
MJK 08.24.2016

Element Length Inlet Inlet Outlet Outlet Total Average Channel Channel Channel Channel Entrance Exit/Bend Additional Peak Time of Max Travel Design Max Flow / Max Total Max Froude Reported
ID Invert Invert Invert Invert Drop Slope Type Height Width Manning's Losses Losses Losses Flow Peak Flow Time Flow Design Flow Flow Depth / Time Flow Number Condition

Elevation Offset Elevation Offset Roughness Flow Velocity Capacity Ratio Total Depth Surcharged Depth
Occurrence Ratio

(ft) (ft) (ft) (ft) (ft) (ft) (%) (ft) (ft) (cfs) (days hh:mm) (ft/sec) (min) (cfs) (min) (ft)
Curb & Gutter 150.00 4528.23 0.00 4527.34 2.97 0.89 0.5900 User-Defined 0.410 20.50 0.0320 0.5000 0.5000 0.0000 1.34 0  11:59 1.46 1.71 9.30 0.14 0.56 0.00 0.23 0.38 Calculated
V-pan 32.00 4528.78 0.00 4528.23 0.00 0.55 1.7200 User-Defined 0.330 26.00 0.0320 0.5000 0.5000 0.0000 1.38 0  11:58 1.33 0.40 12.33 0.11 0.60 0.00 0.20 0.21 Calculated
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Aspen Village Subdivision - Fruita Colorado
Developed Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm
Pipe Results
MJK 08.24.2016

Element From (Inlet) To (Outlet) Length Inlet Outlet Total Average Pipe Manning's Entrance Exit/Bend Additional Peak Time of Max Travel Design Max Flow / Max Total Max Froude Reported
ID Node Node Invert Invert Drop Slope Diameter Roughness Losses Losses Losses Flow Peak Flow Time Flow Design Flow Flow Depth / Time Flow Number Condition

Elevation Elevation or Height Flow Velocity Capacity Ratio Total Depth Surcharged Depth
Occurrence Ratio

(ft) (ft) (ft) (ft) (%) (inches) (cfs) (days hh:mm) (ft/sec) (min) (cfs) (min) (ft)
12in(2) SDMH-J2-K2 Detention_Pond 142.52 4524.84 4524.50 0.34 0.2400 18.000 0.0130 1.2000 0.5000 0.0000 3.82 0  11:58 2.31 1.03 5.13 0.74 1.00 1099.00 1.50 0.08 SURCHARGED
Backyard_Swale Aspen_Village_Ct_Inlet SDMH-J2-K2 105.00 4524.37 4524.84 -0.47 -0.4500 12.000 0.0130 0.5000 0.5000 0.0000 2.56 0  11:58 3.27 0.54 2.38 1.08 1.00 1757.00 1.00 0.00 SURCHARGED
BY1 ADS_Inlet_1 SDMH-J2-K2 14.00 4524.91 4524.84 0.07 0.5000 12.000 0.0110 0.9000 0.5000 0.0000 1.38 0  11:57 1.75 0.13 2.98 0.46 1.00 1666.00 1.00 0.06 SURCHARGED
BY2 ADS_Inlet_2 ADS_Inlet_1 222.00 4526.02 4524.91 1.11 0.5000 12.000 0.0110 0.5000 0.5000 0.0000 1.38 0  11:57 2.22 1.67 2.98 0.46 0.90 0.00 0.90 0.10 Calculated
BY3 ADS_Inlet_3 ADS_Inlet_2 228.00 4527.16 4526.02 1.14 0.5000 8.040 0.0110 0.5000 0.5000 0.0000 1.21 0  11:55 3.96 0.96 1.01 1.20 0.88 0.00 0.59 0.08 > CAPACITY
BY4 ADS_Inlet_4 ADS_Inlet_3 154.50 4527.93 4527.16 0.77 0.5000 8.040 0.0110 0.5000 0.5000 0.0000 1.21 0  11:55 3.47 0.74 1.01 1.20 1.00 5.00 0.67 0.17 SURCHARGED
BY5 ADS_Inlet_5 ADS_Inlet_4 20.70 4528.04 4527.93 0.11 0.5300 8.040 0.0110 0.5000 0.5000 0.0000 1.21 0  11:57 3.47 0.10 1.04 1.16 1.00 6.00 0.67 0.17 SURCHARGED
ex_Laura_1 ex_Laura_Inlet_north 64 15.20 4523.50 4523.00 0.50 3.2900 18.000 0.0150 1.2000 0.5000 0.0000 1.70 0  11:58 3.88 0.07 16.51 0.10 0.30 0.00 0.45 0.32 Calculated
ex_Laura_2 ex_Laura_Inlet_south 64 15.70 4523.50 4523.00 0.50 3.1800 18.000 0.0150 1.2000 0.5000 0.0000 0.22 0  11:57 0.98 0.27 16.25 0.01 0.19 0.00 0.28 0.06 Calculated
ex_Laura_3 64 64 32.50 4523.00 4522.12 0.88 2.7100 18.000 0.0130 1.2000 0.5000 0.0000 1.92 0  11:58 3.79 0.14 17.28 0.11 0.33 0.00 0.50 0.23 Calculated
ex_Murray_Drain_in_Pine_St_1 64 64 309.24 4522.12 4521.50 0.62 0.2000 36.000 0.0130 1.2000 0.5000 0.0000 1.92 0  11:58 2.27 2.27 29.87 0.06 0.18 0.00 0.53 0.06 Calculated
ex_Murray_Drain_in_Pine_St_2 64 Out-02 56.50 4521.50 4521.25 0.25 0.4400 36.000 0.0130 1.2000 0.5000 0.0000 1.94 0  11:59 2.74 0.34 44.37 0.04 0.16 0.00 0.47 0.36 Calculated
Link-15 64 64 36.19 4523.75 4523.69 0.06 0.1700 12.000 0.0130 1.2000 0.5000 0.0000 0.88 0  12:44 2.29 0.26 1.45 0.61 0.49 0.00 0.49 0.32 Calculated
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Aspen Village Subdivision - Fruita Colorado
Developed Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm
Pond Results
MJK 08.24.2016

Element Invert Max Max Initial Initial Peak Peak Peak Peak Maximum Maximum Average Average Time of Total Total Total Total
ID Elevation (Rim) (Rim) Water Water Inflow Lateral Outflow Exfiltration HGL HGL HGL HGL Maximum Exfiltration Flooded Time Retention

Elevation Offset Elevation Depth Inflow Flow Elevation Depth Elevation Depth HGL Volume Volume Flooded Time
Rate Attained Attained Attained Attained Occurrence

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (cfm) (ft) (ft) (ft) (ft) (days hh:mm) (1000-ft³) (ac-inches) (minutes) (seconds)
Detention_Pond 4524.00 4527.75 3.75 4524.00 0.00 4.45 0.66 0.88 0.00 4526.80 2.80 4524.67 0.67 0  12:44 0.00 0.00 0.00 0.00
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Aspen Village Subdivision - Fruita Colorado
Developed Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm
Orifice Results
MJK 08.24.2016

Element From (Inlet) To (Outlet) Orifice Orifice Flap Circular Orifice Orifice Orifice Peak Time of
ID Node Node Type Shape Gate Orifice Invert Invert Coefficient Flow Peak

Invert Invert Diameter Elevation Offset Flow
Elevation Elevation Occurrence

(ft) (ft) (inches) (ft) (ft) (cfs) (days hh:mm)
Orifice-01 4524.00 4523.75 SIDE RECT_CLOSED NO 4524.00 0.00 0.6260 0.06     0  12:19
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Aspen Village Subdivision - Fruita Colorado
Developed Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm
Weir Results
MJK 08.24.2016

Element From (Inlet) To (Outlet) Type Crest Crest Length Weir Discharge Peak
ID Node Node Elevation Offset Total Coefficient Flow

Invert Invert Height
Elevation Elevation

(ft) (ft) (ft) (ft) (ft) (ft) (cfs)
Weir-02 4524.00 4523.75 RECTANGULAR 4526.55 2.55 2.00 1.00 3.33 0.83
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Aspen Village Subdivision - Fruita Colorado
Developed Hydrology and Hydraulic Model Results - For 100 Year 24 Hour Storm
Outfalls
MJK 08.24.2016

Element Invert Peak Peak Maximum Maximum
ID Elevation Inflow Lateral HGL Depth HGL Elevation

Inflow Attained Attained
(ft) (cfs) (cfs) (ft) (ft)

Out-02 4521.25 1.94 0.00 0.43 4521.68
Out-03 4529.00 0.32 0.32 0.00 4529.00
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Aspen Village Detention Pond
Project: Aspen Village
Basin Description: Revised 8/23/2016
 
Contour Contour Depth Depth Incremental Cumulative Incremental Cumulative
Elevation Area (ft) (ft) Volume Volume Volume Volume
             (sq. ft) Avg. End Avg. End Conic Conic
                            (cu. ft) (cu. ft) (cu. ft) (cu. ft)
 
4,524.00 118.49               N/A 0 N/A 0 N/A 0
4,524.25 666.58               0.25 0.25   98.13             98.13           88.84             88.84           
4,524.50 1,539.79           0.25 0.50   275.80          373.93         268.29          357.13         
4,524.75 1,702.08           0.25 0.75   405.23          779.16         405.07          762.20         
4,525.00 1,872.31           0.25 1.00   446.80          1,225.96      446.63          1,208.83      
4,525.25 2,050.49           0.25 1.25   490.35          1,716.31      490.18          1,699.01      
4,525.50 2,236.60           0.25 1.50   535.89          2,252.20      535.72          2,234.73      
4,525.75 2,430.65           0.25 1.75   583.41          2,835.61      583.24          2,817.97      
4,526.00 2,632.65           0.25 2.00   632.91          3,468.52      632.74          3,450.71      
4,526.25 2,842.58           0.25 2.25   684.40          4,152.92      684.24          4,134.95      
4,526.50 3,060.46           0.25 2.50   737.88          4,890.80      737.71          4,872.66      
4,526.75 3,320.82           0.25 2.75   797.66          5,688.46      797.44          5,670.10      
4,527.00 3,610.85           0.25 3.00   866.46          6,554.92      866.21          6,536.30      
4,527.25 3,929.02           0.25 3.25   942.48          7,497.41      942.20          7,478.51      
4,527.50 4,249.49           0.25 3.50   1,022.31       8,519.72      1,022.05       8,500.56      
4,527.75 6,259.58           0.25 3.75   1,313.63       9,833.36      1,305.55       9,806.11      
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Hydrologic Soil Group—Mesa County Area, Colorado
(Aspen Village)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/2/2016
Page 1 of 4
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons
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A/D
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B/D
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C/D

D

Not rated or not available

Soil Rating Lines
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A/D
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B/D
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Soil Rating Points
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A/D
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B/D
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C/D
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Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  Mesa County Area, Colorado
Survey Area Data:  Version 6, Sep 23, 2015

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

Date(s) aerial images were photographed:  Jun 22, 2010—Sep 2,
2010

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

Hydrologic Soil Group—Mesa County Area, Colorado
(Aspen Village)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/2/2016
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Mesa County Area, Colorado (CO680)

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

Bc Sagers silty clay loam, 0
to 2 percent slopes

C 6.8 100.0%

Totals for Area of Interest 6.8 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

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

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

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Hydrologic Soil Group—Mesa County Area, Colorado Aspen Village

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Tie-break Rule:  Higher

Hydrologic Soil Group—Mesa County Area, Colorado Aspen Village

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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K Factor, Whole Soil—Mesa County Area, Colorado
(Aspen Village)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/2/2016
Page 1 of 3
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons
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Water Features

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  Mesa County Area, Colorado
Survey Area Data:  Version 6, Sep 23, 2015

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

Date(s) aerial images were photographed:  Jun 22, 2010—Sep
2, 2010

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

K Factor, Whole Soil—Mesa County Area, Colorado
(Aspen Village)
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K Factor, Whole Soil

K Factor, Whole Soil— Summary by Map Unit — Mesa County Area, Colorado (CO680)

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

Bc Sagers silty clay loam, 0
to 2 percent slopes

.43 6.8 100.0%

Totals for Area of Interest 6.8 100.0%

Description

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by
water. Factor K is one of six factors used in the Universal Soil Loss Equation (USLE)
and the Revised Universal Soil Loss Equation (RUSLE) to predict the average
annual rate of soil loss by sheet and rill erosion in tons per acre per year. The
estimates are based primarily on percentage of silt, sand, and organic matter and
on soil structure and saturated hydraulic conductivity (Ksat). Values of K range from
0.02 to 0.69. Other factors being equal, the higher the value, the more susceptible
the soil is to sheet and rill erosion by water.

"Erosion factor Kw (whole soil)" indicates the erodibility of the whole soil. The
estimates are modified by the presence of rock fragments.

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Layer Options (Horizon Aggregation Method):  Surface Layer (Not applicable)

K Factor, Whole Soil—Mesa County Area, Colorado Aspen Village

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/2/2016
Page 3 of 3
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