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CERTIFICATION STATEMENTS 
 

I hereby certify that this Final drainage report (plan) for the design of The Adobe View North 

Subdivision was prepared by me or, or under my direct supervision, in accordance with the 

provisions of the Stormwater Management Manual for the owners thereof. I understand that the 

City of Fruita does not and will not assume liability for drainage facilities designed by others. 

 

 

_______________________9/23/16 

Kent T. Shaffer  Date 

Registered Professional Engineer, 

State of Colorado, Number 31746 

 
 

 

 

 

 

I, _______________ hereby certify that the Drainage facilities for The Adobe View North 

Subdivision shall be constructed according to the design presented in this report. I understand 

that the City of Fruita does not and will not assume liability for drainage facilities designed 

and/or certified by my engineer. I understand that the City of Fruita reviews drainage plans but 

cannot, on behalf of The Adobe View North Subdivision, guarantee that final drainage design 

review will absolve The Adobe View North Subdivision and/or their successors and/or assigns 

         

 

 

_________________________________ 

     Date 

  



 

I. SITE LOCATION AND DESCRIPTION 

 

The project site is located in the SE¼ NE¼ Section 20 T1N, R2W, of the Ute Meridian also 

known as 965 18 Road in Fruita, Colorado.  The proposed project is a 34 lot, residential single 

family home, subdivision on an approximate 12.05-acre parcel.  The lots will be approximately 

1/4 to 1/3 acre in size.  The proposed project will be named Adobe View North Subdivision. 

 

II. MAJOR BASIN DESCRIPTION 

 

The site lies within a 1700 acre basin of the of the Murray drain system (approximately 3,000 ft 

upstream from the Colorado River) that is the jurisdiction of the Grand Valley Drainage District. 

(See major drainage basin map).  

 

According to FEMA FIRM map 08077C0438F (0438F City of Fruita) effective 7/06/10, this site 

is in an area designated “Zone X” which is described as an area determined to be outside a 500-

year floodplain. Drainage characteristics within the major drainage basin will remain unchanged. 

 

III. EXISTING SITE DESCRIPTION AND SOIL GROUP 

 

The site is currently vacant lot after the removal of a residential structure and a few small out 

buildings. Historically the site was in irrigated agricultural use. According to the USDA Soil 

Survey, Grand Junction Area, Colorado, United States department of Agriculture, Soil 

Conservation Service, the soil type for this site is Sagers Silty Clay Loam (0-2 percent slopes. An 

SCS Hydrologic Soil Group C was used for runoff calculations. 

 

IV. PROPOSED SITE DESCRIPTION 
 

Proposed improvements will be consistent with that of single family housing construction within 

the South Fruita Residential (SFR) zoning. Installation of local paved roadways with sidewalks 

and residential lots on both sides of the road The proposed site will be graded to roughly 

maintain the historic drainage courses to a detention pond near the southwest corner of the site. 

The detention pond will then release the drainage at less than historic rate. Portions of the site 

will be dedicated to the City of Fruita as road right of way and tracts for trail purposes. These 

portions of the site are not a part of this drainage analysis.  

   

 

 



 

 
 

 

 

 

 

MAJOR DRAINAGE BASIN MAP 
  



 

 

 

 
  



 

V. EXISTING DRAINAGE CONDITIONS 

On-Site Flows 

The site is considered to be one basin that drains from northeast to southwest at an average slope 

of 0.5 to 1 percent. The Murray Drain flows south along the west site boundary. Site drainage is 

channeled to the west along the south boundary line to the open Murray drain. Roadside drainage 

along the west side of Pine Street (east site boundary) generally flows on-site and joins on-site 

flow to the west. 

 

Off-Site Flows 

There is a lot line Drain Ditch along the north boundary that intercepts any drainage flowing 

towards the site from the north and channels it west to the Murray Drain. The Raley Drain which 

conveys off-site flow from the east and north was piped in 2008 and was designed to be 

contained within the future road right of way of this proposed development and joins the Murray 

Drain near the SW corner of the site. There may be some minor contributing sheet flow from the 

rear portions of adjacent developed lots of Adobe View Subdivision south of the site. Other off-

site drainage from the east of the site, primarily River Glen Estates Subdivision, enters the Raley 

Drain from a pipe crossing under Pine Street.  

 

VI. PROPOSED DRAINAGE CONDITIONS 

General Discussion 

The general drainage pattern from east to west is maintained in the proposed drainage basin. 

Developed Basins surface runoff will flow toward the southwest corner of the site via concrete 

roadway gutters. Drainage will enter storm drain inlets near the SW corner of the site and be 

piped into an onsite detention pond and released into the Murray Drain through a controlled 

release outlet structure. 

Off-Site Flows and System Impact  

Off-site flow will remain unchanged in the proposed drainage condition. The Raley Drain will 

remain unchanged with the exception of the addition of one curb inlet with the improvements to 

the west side of Pine Street.  

Operation and Maintenance 

The piped portion of the proposed drainage system will be located in right-of-way areas to be 

dedicated to the City of Fruita. The detention pond and outlet structure will be the responsibility 

of the Home owners association. 

 

VII. DESIGN CRITERIA 

Regulation 

The drainage analysis and design for this project is prepared using methods as described the 

Mesa County/City of Grand Junction Storm water Management Manual (SWMM)  

Development Criteria 

There are no known drainage constraints affecting this site from major basin studies or other 

nearby drainage studies. The existing Raley Drain outfall and Murray Drain channel to the south 

appear adequate to drain historic volumes of site and offsite runoff. Through recent discussions 

with the Grand Valley Drainage District, they are requiring on site detention sized to capture a 

water quality volume and detain a 10 year storm event volume only. 

  



 

Hydrologic Criteria 

The hydrologic analysis for this project is prepared using methods as described in the Mesa 

County/City of Grand Junction Storm water Management Manual (SWMM). 

Historic and developed runoff rates have been calculated for the 10 storm event using the 

Rational Formula method as outlined in the Mesa County Storm water Management Manual 

(SWMM). The detention area will be sized to capture the water quality design volume. A release 

structure in the detention area will control the release from the pond such that the release rate 

will not exceed historic rates for the site. Since the calculated water quality capture volume is 

greater than the 10 year storm detention volume, the water quality control plate will be the only 

release control in the outlet structure. 

Runoff Summary 

Basin   Storm Event     Area, 'A'(acres)"   Peak Runoff, 'Q'(cfs)" 

Historic H  10-YR   11.52    3.10 

Developed A  10-YR   5.49    3.15 

Developed B  10-YR   4.23    2.50 

Developed C  10-YR   1.12    0.78 

Developed D  10-YR   0.68    0.43 

 

Hydraulic Criteria 

The hydraulic analysis for this project is prepared using methods as described in the Mesa 

County Storm water Management Manual (SWMM). 

 

Detention Pond Summary 

(Equations 1402, 1404)  
 

V=KA 

A= Basin A+B+C+D = 11.52 acre 

��� =  �0.95� −  1.90��
���

1000
�  

��� =  �0.95�38� −  1.90��
�.��

����
� = 0.0089 

���= (0.0089)(11.52 acre)(43,560 ���/acre) = 4,466��� 

 

Allowable Release Rates 

The pond release rates are calculated using the allowable rates as calculated using the formula 

from Table 1402 

10-YR  = 0.12 cfs/acre  

(Basin A (5.49 acre) + Basin B (4.23 acre) + Basin C (1.12 acre) + Basin D (0.68 acre) = 11.52 acre  

11.52 x 0.12 = 1.38 cfs 

 

VIII. CONCLUSIONS 

The runoff calculations for the Adobe View North Subdivision are according to the SWMM.  No 

additional off-site flow will enter the site.  The flow path for the developed condition is similar to 

the existing condition. Developed flow will be detained for the 10 year event then discharged 

into the Murray Drain.  
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 HYDROLOGIC CALCULATIONS 

  



TIME OF CONCENTRATION CALCULATION WORKSHEET
Job Name: Adobe View North

Job Number: A6216

Date: 9/23/2016

Basin: Developed A

Overland Flow

Reach A-B

Surface Description Grass

Flow Resistance Coefficient, K (C5 Table 702) 0.15

Flow Length, L 170 ft.

Land Slope, S 1.0%

To (Equation 702) 22.3 min.  

Channel Flow

Reach B-C C-D

Surface Description Curb and Gutter Storm Drain

Flow Length, L 1010 ft. 68 ft.

Land Slope, S 1.0% 0.3%

Flow Velocity,  (Manning's Eq. or other) 2 ft./s 3.5 ft./s

Tc 8.4 min. 0.3 min.

Time of Concentration

Tc= (To+Ts+Tc) 31 min.

Urban Watershed Minimum

Tc=L/180+10 17 min. Use This Tc

 

A1



TIME OF CONCENTRATION CALCULATION WORKSHEET
Job Name: Adobe View North

Job Number: A6216

Date: 9/23/2016

Basin: Developed B

Overland Flow

Reach A-B

Surface Description Grass

Flow Resistance Coefficient, K (C5 Table 702) 0.15

Flow Length, L 150 ft.

Land Slope, S 1.5%

To (Equation 702) 18.3 min.  

Travel Time, Ditch,Channel, Gutter, Storm Drain, Etc

Reach B-C C-D

Surface Description Curb and Gutter Storm Drain

Flow Length, L 850 ft. 112 ft.

Land Slope, S 0.5% 1.0%

Flow Velocity,  (Manning's Eq. or other) 1.5 ft./s 1.5 ft./s

Tc 9.4 min. 1.2 min.

Time of Concentration

Tc= (To+Ts+Tc) 29 min.

Urban Watershed Minimum

Tc=L/180+10 16 min. Use This Tc
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TIME OF CONCENTRATION CALCULATION WORKSHEET
Job Name: Adobe View North

Job Number: A6216

Date: 9/23/2016

Basin: Developed C

Overland Flow

Reach A-B

Surface Description Grass

Flow Resistance Coefficient, K (C5 Table 702) 0.15

Flow Length, L 116 ft.

Land Slope, S 1.5%

To (Equation 702) 16.1 min.  

Travel Time, Ditch,Channel, Gutter, Storm Drain, Etc

Reach B-C C-D

Surface Description Curb & Gutter Storm Drain

Flow Length, L 0 ft. 916 ft.

Land Slope, S 2.0% 5.0%

Flow Velocity,  (Manning's Eq. or other) 1.5 ft./s 1.5 ft./s

Tc 0.0 min. 10.2 min.

Time of Concentration

Tc= (To+Ts+Tc) 26 min.

Urban Watershed Minimum

Tc=L/180+10 11 min. Use This Tc
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TIME OF CONCENTRATION CALCULATION WORKSHEET
Job Name: Adobe View North

Job Number: A6216

Date: 9/23/2016

Basin: Developed D

Overland Flow

Reach A-B

Surface Description Grass

Flow Resistance Coefficient, K (C5 Table 702) 0.15

Flow Length, L 150 ft.

Land Slope, S 1.5%

To (Equation 702) 18.3 min.  

Travel Time, Ditch,Channel, Gutter, Storm Drain, Etc

Reach B-C C-D

Surface Description Curb & Gutter Storm Drain

Flow Length, L 106 ft. 321 ft.

Land Slope, S 2.0% 0.5%

Flow Velocity,  (Manning's Eq. or other) 1.5 ft./s 1.5 ft./s

Tc 1.2 min. 3.6 min.

Time of Concentration

Tc= (To+Ts+Tc) 23 min.

Urban Watershed Minimum

Tc=L/180+10 11 min. Use This Tc
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Percent Impervious and Runoff Coefficient Worksheet

Job Name: Adobe View North Subdivision

Job Number: A6216  

Date: 9/23/2016

HISTORIC - %Impervious and Runoff Coefficient

   Existing Proposed Dirt/Gravel Dirt/Gravel+ Dirt Runoff Coefficeint

 Building Concrete Asphalt Landscape Landscape Drives(poor) Grass/Weeds Grass/Weeds COMPOSITE Eq. "711" Eq. "711"

BASIN AREA (AC)

  Area 

(AC)

%Im

p

  Area 

(AC)

%Im

p

  Area 

(AC) %Imp

  Area 

(AC)

%Im

p

  Area 

(AC)

%Im

p

  Area 

(AC)

%Im

p

  Area 

(AC)

%Im

p

  Area 

(AC)

%Im

p %Imp C10 C100

Historic 12.05 0.00 90% 0.00 90% 0.00 100% 0.00 2% 0.00 2% 1.00 40% 0.00 28% 11.05 2% 5.2% 0.19 0.38

        

DEVELOPED - %Impervious and Runoff Coefficient

   Existing Proposed Dirt/Gravel Dirt/Gravel+ Dirt Runoff Coefficeint

 Building Concrete Asphalt Landscape Landscape Drives Grass/Weeds Grass/Weeds COMPOSITE Eq. "711" Eq. "711"

BASIN AREA (AC)

  Area 

(AC)

%Im

p

  Area 

(AC)

%Im

p

  Area 

(AC) %Imp

  Area 

(AC)

%Im

p

  Area 

(AC)

%Im

p

  Area 

(AC)

%Im

p

  Area 

(AC)

%Im

p

  Area 

(AC)

%Im

p %Imp C10 C100

  

Developed 12.05 2.65 90% 0.68 90% 1.54 100% 0.00 2% 5.85 10% 1.00 40% 0.00 30% 0.33 2% 45.9% 0.38 0.51
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            Peak Runoff Calculation Worksheet

Job Name: Adobe View North

Job Number: A1268

Date: 9/23/2016

Basin Designation Area

Runoff 

Coefficient

Time of 

Concentration Intensity Peak Runoff

and Storm A C Tc I Q

(Acres) (Minutes) (In/hr) (CFS)

Historic 10 YR 11.52 0.34 44 0.79 3.10

Developed A 10 YR 5.49 0.42 17 1.37 3.15

Developed B 10 YR 4.23 0.42 16 1.41 2.50

Developed C 10 YR 1.12 0.42 11 1.66 0.78

Developed D 10 YR 0.68 0.42 14 1.50 0.43

Peak Runoff, Q = C I A

Runoff Coefficient, C from Appendix A.2

Time of Concentration, Tc from Appendix A.1

Intensity, I = 28.9*P1 / (10+Tc)
0.786

SWMM Section 604

P1(10yr)=0.63, P1(100yr)=1.34 SWMM Table 601

References to Tables and Figure are found in the Mesa County SWWM, (Draft) January 22, 2008
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 HYDRAULIC CALCULATIONS 



 Water Quality Capture Volume - Worksheet

Designer: Kent Shaffer

Company: Rolland Engineering

Date: 23-Sep-16

Project: Adobe View North

Location: Fruita

1 Basin Storage Volume

Ia = 38 %

A) Tributary Area's Imperviousness Ratio (i = Ia / 100 ) i = 0.38

B)  Contributing Watershed Area (Area) Area = 11.52 acres

C)  Water Quality Capture Volume (WQCV) WQCV = 0.11 watershed inches

      (WQCV =1.0 * {0.65(0.91 * I3 - 1.19 * I2 + 0.78 * I)})

D)  Design Volume: Vol = (WQCV / 12) * Area * 1.2 Vol = 0.131 acre-feet

Volume in Cubic Feet Vol = 5692 Cubic Feet

2 Outlet Works

A)  Outlet Type X Orifice Plate

B)  Depth at Outlet Above Lowest Perforation (H) H = 4.1 feet

C)  Recommended Maximum Outlet Area per Row, (Ao) Ao = 0.19 square inches

D)  Perforation Dimensions:

       i)  Circular Perforation Diameter or D = 0.50 inches

E)  Number of Columns (nc, See Table 6a-1 For Maximum) nc = 1 number

F)  Actual Design Outlet Area per Row (Ao) Ao = 0.20 square inches

G)  Number of Rows (nr) nr = 12 number

H)  Total Outlet Area (Aot) Aot = 2.42 square inches

Appendix B.1



26-Sep-16 DETENTION AREA CALCULATION

VOLUME FORMULA = [A1 + A2 + (A1 X A2)^.5] H / 3

CONTOUR OR ELEVATION

AREA AROUND 

CONTOUR (SQ 

FT)

INCREMENTAL   

VOLUME (CU FT)

CUMULATIVE      

VOLUME (CU FT)
COMMENTS

4496.4 0 0

47  

4497 233 47

672  WQ volume=5,695 @ 4500.2

4498 1244 718

1578  10 yr volume=4,687 @4500.0

4499 1938 2297

2328  

4500 2741 4625

1479  

4500.5 3180 6103
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03:28:24 PM 

09/23/16 FlowMaster  v5.13

Page 1 of 1 Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708    (203) 755-1666

8" HDPE

Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\a6216.fm2

Worksheet 18" RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Full Flow Capacity

Input Data

Mannings Coefficient 0.012

Channel Slope 0.005000 ft/ft

Diameter 8.00 in

Results

Depth 0.67 ft

Discharge 0.93 cfs

Flow Area 0.35 ft²

Wetted Perimeter 2.09 ft

Top Width 0.00 ft

Critical Depth 0.46 ft

Percent Full 100.00

Critical Slope 0.007573 ft/ft

Velocity 2.65 ft/s

Velocity Head 0.11 ft

Specific Energy FULL ft

Froude Number FULL

Maximum Discharge 1.00 cfs

Full Flow Capacity 0.93 cfs

Full Flow Slope 0.005000 ft/ft
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B.3



09/23/16 

Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708    (203) 755-1666 Page 1 of 1 03:08:40 PM 

FlowMaster  v5.13

Worksheet for Circular Channel

12 HDPE

Project Description

Project File c:\haestad\fmw\a6216.fm2

Worksheet 12"HDPE

Flow Element Circular Channel

Method Manning's Formula

Solve For Full Flow Capacity

Input Data

Mannings Coefficient 0.012

Channel Slope 0.010000 ft/ft

Diameter 12.00 in

Results

Depth 1.00 ft

Discharge 3.86 cfs

Flow Area 0.79 ft²

Wetted Perimeter 3.14 ft

Top Width 0.00 ft

Critical Depth 0.83 ft

Percent Full 100.00

Critical Slope 0.009687 ft/ft

Velocity 4.91 ft/s

Velocity Head 0.38 ft

Specific Energy FULL ft

Froude Number FULL

Maximum Discharge 4.15 cfs

Full Flow Capacity 3.86 cfs

Full Flow Slope 0.010000 ft/ft
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Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708    (203) 755-1666 Page 1 of 1 

FlowMaster  v5.1309/23/16 

03:06:29 PM 

12 pvc

Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\a6216.fm2

Worksheet 12" PVC

Flow Element Circular Channel

Method Manning's Formula

Solve For Full Flow Capacity

Input Data

Mannings Coefficient 0.012

Channel Slope 0.036000 ft/ft

Diameter 12.00 in

Results

Depth 1.00 ft

Discharge 7.32 cfs

Flow Area 0.79 ft²

Wetted Perimeter 3.14 ft

Top Width 0.00 ft

Critical Depth 0.98 ft

Percent Full 100.00

Critical Slope 0.032179 ft/ft

Velocity 9.32 ft/s

Velocity Head 1.35 ft

Specific Energy FULL ft

Froude Number FULL

Maximum Discharge 7.88 cfs

Full Flow Capacity 7.32 cfs

Full Flow Slope 0.036000 ft/ft
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Page 1 of 1 Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708    (203) 755-1666

FlowMaster  v5.1309/23/16 

03:16:13 PM 

Worksheet for Circular Channel

12" RCP

Project Description

Project File c:\haestad\fmw\a6216.fm2

Worksheet 12 RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Full Flow Capacity

Input Data

Mannings Coefficient 0.013

Channel Slope 0.010000 ft/ft

Diameter 12.00 in

Results

Depth 1.00 ft

Discharge 3.56 cfs

Flow Area 0.79 ft²

Wetted Perimeter 3.14 ft

Top Width 0.00 ft

Critical Depth 0.81 ft

Percent Full 100.00

Critical Slope 0.010318 ft/ft

Velocity 4.54 ft/s

Velocity Head 0.32 ft

Specific Energy FULL ft

Froude Number FULL

Maximum Discharge 3.83 cfs

Full Flow Capacity 3.56 cfs

Full Flow Slope 0.010000 ft/ft
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03:24:19 PM Page 1 of 1 

FlowMaster  v5.13

Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708    (203) 755-1666

09/23/16 

18" HDPE

Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\a6216.fm2

Worksheet 18" RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Full Flow Capacity

Input Data

Mannings Coefficient 0.012

Channel Slope 0.010000 ft/ft

Diameter 18.00 in

Results

Depth 1.50 ft

Discharge 11.38 cfs

Flow Area 1.77 ft²

Wetted Perimeter 4.71 ft

Top Width 0.00 ft

Critical Depth 1.29 ft

Percent Full 100.00

Critical Slope 0.009283 ft/ft

Velocity 6.44 ft/s

Velocity Head 0.64 ft

Specific Energy FULL ft

Froude Number FULL

Maximum Discharge 12.24 cfs

Full Flow Capacity 11.38 cfs

Full Flow Slope 0.010000 ft/ft
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FlowMaster  v5.1309/23/16 

03:17:54 PM Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708    (203) 755-1666 Page 1 of 1 

18" RCP

Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\a6216.fm2

Worksheet 18" RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Full Flow Capacity

Input Data

Mannings Coefficient 0.013

Channel Slope 0.010700 ft/ft

Diameter 18.00 in

Results

Depth 1.50 ft

Discharge 10.87 cfs

Flow Area 1.77 ft²

Wetted Perimeter 4.71 ft

Top Width 0.00 ft

Critical Depth 1.26 ft

Percent Full 100.00

Critical Slope 0.010215 ft/ft

Velocity 6.15 ft/s

Velocity Head 0.59 ft

Specific Energy FULL ft

Froude Number FULL

Maximum Discharge 11.69 cfs

Full Flow Capacity 10.87 cfs

Full Flow Slope 0.010700 ft/ft
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