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I. Introduction 
 

 
A. Background 

This Irrigation Report has been prepared by Vortex Engineering, Inc., and is required as part of 
the Rose Creek submittal.   
 

B. Project Location 
Rose Creek consists of two parcels of land with an area of 22.8 acres. The project is located in 
the political boundary of The City of Fruita, Colorado, and bordered by 19 Rd to the east, K 
Road to the south, and Brandon Estates to the west. The applicant is requesting approval of a 
new subdivision comprised of 138 lots and tracts.  A vicinity map is provided in Appendix A for 
reference.   

 
C. Property Description 

Existing conditions 
The existing site slopes from the northeast to the south and southwest and is currently 
undeveloped and vegetated with grass.  Existing agricultural irrigation infrastructure is present 
at the site. 

Proposed Conditions 
With the development of the project site, it is planned for irrigation with the source of irrigation 
water being the Grand Valley Irrigation Company (GVIC).  In the proposed conditions, it is 
estimated that the area to be irrigated is approximately 11.6 acres in size.   

D. Irrigation Shares 
Currently there are 29 irrigation shares associated with this property, which shall be sufficient 
for the site 

II. Irrigation System Description 
 

The closest source for irrigation water to service the subject site is situated in the northeast 
corner of the property.  A pipe will convey water from the headgate device to an underground 
settlement and storage vault.  A separate pump system will then deliver pressurized irrigation 
water to the subdivision.  See sheet C6.0 thru C6.1 for layout and distribution information.   

The proposed irrigation system consists of 4” distribution pipe which carries water from the 
above-described point of connection throughout the development.  The underground vault is 
sized to store volume required to irrigate 4 (four) zones in 1 (one) irrigation cycle.  See 
calculations and construction plans in the Appendix.  
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III. Conclusions 
The proposed irrigation plan complies with the City of Fruita requirements.  This plan shall not 
adversely affect adjacent properties.   

 

IV. Limitations /Restrictions 
This report is a site-specific design for herein described irrigation system and is applicable only 
for the client for whom our work was performed. Use of this report under other circumstances 
is not an appropriate application of this document. This report is a product of Vortex Engineering 
& Architecture Incorporated and is to be taken in its entirety. Excerpts from this report may be 
taken out of context and may not convey the true intent of the report. It is the owner’s and 

owner’s agent’s responsibility to read this report and become familiar with recommendations 

and design guidelines contained herein. 

Vortex Engineering and Architectural, Inc. assumes no liability for the accuracy or completeness 
of information furnished by the client. Site conditions are subject to external environmental 
effects and may change over time. Use of this plan under different site conditions is 
inappropriate. If it becomes apparent that current site conditions vary from those anticipated, 
the design engineer should be contacted to develop any required design modifications. Vortex 
Engineering & Architecture, Inc. is not responsible and accepts no liability for any variation in 
assumed design parameters. 

Vortex Engineering & Architecture, Inc. represents this report has been prepared within the 
limits prescribed by the owner and in accordance with the current accepted practice of the civil 
engineering profession in the area. 

No warranty or representation either expressed or implied is included or intended in this report 
or in any of our contracts. 

 
V. References 

City of Fruita Regulations 
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Appendix A – Location Map 
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Appendix B – Irrigation Calculations 
 
 
 



Rose Creek Subdivision Vortex Engineering, Inc
Irrigation System Demand and Sizing January 19, 2023

Grey shading indicates an output cell:

Irrigated Area
Total Irrigated Area (A) 6.24 acres

Weekly Irrigation Demand
Total # of Lots/Taps (n) 138

inches of water per week (z) 3.00
Demand 1.560 acre-feet
Demand 67954 cubic feet

Demand (DV) 508327 gallons (Eq. 1)

Irrigation Periods
# of periods per day (a) 3

A given lot recieves water once for every (b) 2 days
# of waterings per lot per week (c) 3

Average Irrigation Demand per Period (DPA) 28240 gallons (Eq. 2)

Average Number of Lots/Taps per Period (nPA) 23.00 (Eq. 3)

Design Number of Lots/Taps per Period - Rounded up (nPD) 45

Design Irrigation Demand per Period (DPD) 55253 gallons (Eq. 4)

Flow in / Flow out
# of shares supplied 20

Flow in  (Qin) 90 gpm
4.5 
gpm/share

Supplied Flow per Lot/Tap (QL) 12 gpm

Design Flow out (Qout) 540.0 gpm (Eq. 5)

Required Irrigation Period Duration (tP) 1.71 hours (Eq. 6)

Net loss during an irrigation period (VR) 46044 gallons (Eq. 7)

Required Recharge time (tR) 8.53 hours (Eq. 8)

Sum of Irrigation Periods and Recharge Times (tT) (Invalid if >24) 30.70 hours (Eq. 9)

Vault Sizing
Minimum Required Storage Volume (Net Loss) (VR) 46044 gallons

Length (l) 40
Width (w) 25

Depth to Intake*(di) 8

Provided Storage Volume (Design Volume VD) 59844.0 gallons

Percent of Minimum Storage Provided 130%

*Do not include total vault depth in design calculations if a sump is used for sediment collection



Rose Creek Subdivision Vortex Engineering, Inc
Equation Sheet January 19, 2023

Equation 1

Equation 2

Equation 3

Equation 4

Equation 5

Equation 6

Equation 7

Equation 8

Equation 9

Equation 10 

Equation 11

Equation 12

Equation 13 

Equation 14 

Equation 15

Equation 16

Equation 17

Equation 18

𝐷௏ =
𝑧

12
𝐴 × 43560 × 7.4805

𝐷௉஺ =
𝐷௏

𝑎 × 𝑏 × 𝑐

𝑛௉஺ =
𝑛

𝑎 × 𝑏

𝐷௉஽ =
𝐷௉஺

𝑛௉஺
× 𝑛௉஽

𝑄௢௨௧ = 𝑛௉஽ × 𝑄௅

𝑡௉ =
𝐷௉஽

𝑄௢௨௧
÷ 60

𝑉ோ = 60 × 𝑡௉ 𝑄௢௨௧ − 𝑄௜௡

𝑡ோ =
𝑉ோ

𝑄௜௡
÷ 60

𝑡் = 𝑎 𝑡௉ + 𝑡ோ

𝑣 =  
𝑄௢௨௧ ÷ 60 × 7.4805

π
𝐷

2 × 12

ଶ

𝐻௩ =
𝑣ଶ

2 × 32.2

𝐻௉ = 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝑝𝑠𝑖 × 2.31

𝑑௛ =
4 × 𝐶𝑟𝑜𝑠𝑠 − 𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑎𝑟𝑒𝑎

𝑊𝑒𝑡𝑡𝑒𝑑 𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟
=

4π
𝐷
2

ଶ

2π
𝐷
2

ℎଵ଴଴௙௧ =
0.2083

100
𝐶

ଵ.଼ହଶ

× 𝑄௢௨௧
ଵ.଼ହଶ

𝑑௛
ସ.଼଺ହହ

𝐻௙௥ =
𝐿

100
× ℎଵ଴଴௙௧

𝐻௠ = 𝐾 𝐻௩

𝐻௣௨௠௣ = 𝐻௘ + 𝐻௩ + 𝐻௣ + 𝐻௙௥ + 𝐻௠

ℎ𝑝஽ =
𝑄௢௨௧ + 𝐻௣௨௠௣

3960



Rose Creek Subdivision Vortex Engineering, Inc
Irrigation Pump Sizing January 19, 2023

Grey shading indicates an output cell:

System Flow
Unit Flow provided per Lot/Tap (QL) 12 gpm

Max number of taps per irrigation period (nPD) 24

Design system flow (Qout) 288 gpm

Elevation Head
Highest point in the line 4569.5 4558.5
Pump Intake Elevation 4564.7

Elevation Head (He) 4.8 ft

Velocity Head
Pipe Diameter (D) 6 in

Velocity (v) 3.268 ft/s (Eq. 10)
Velocity Head (Hv) 0.166 ft (Eq. 11)

Pressure Head
Opperating Pressure 50 psi
Pressure Head (Hp) 116 ft (Eq. 12)

Head Loss to Friction
(Hazen Williams)

Roughness Coefficient (C ) 140

Hydraulic Diameter (d h ) 6 in (Eq. 13)

Head Loss per 100 ft (h 100ft ) 0.656 ft/100ft (Eq. 14)

Length of System (L) 6927 ft
Total Head Loss to Friction (Hfr) 45.43 (Eq. 15)

Minor Losses
Assumed K (sum of minor loss coefficients) (K) 100

Minor Losses (Hm) 16.58 ft (Eq. 16)

Required Pump Specifications
Required Pump Head (Hpump) 182.5 ft (Eq. 17)

Calculated Pump Horsepower (hpD) 13.27 hp (Eq. 18)

Assumed efficiency 80%
Horsepower Required 16.59 hp
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Appendix C – Irrigation Plans and Details 
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