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DRAINAGE REPORT 
 

The following report was prepared for the Ogden WinCo Foods Cross Dock. This report was prepared to 

comply with the minimum technical standards and requirements that are set forth in the Weber County 

Public Works Standards and Technical Specifications (August 1982).  

SECTION 1: OVERVIEW 

1.1 Introduction 

The Oden WinCo Foods distribution center will be located at 2423 Rulon White Boulevard, Ogden, UT 

84404. The project site is positioned on a 5.04 acre property that is zoned M-1 Manufacturing. 

 

 
Figure 1 

1.2 Existing Conditions 

The subject site is 5.04 acres in size, please figure 2. There is an existing building and parking lot on the 

project site which will remain.  The remainder of the site is covered with grass and landscaping. Please 

see the following image for the existing conditions.   



 

 

 

 
Figure 2 



 

 

 

1.3 Stormwater Basins 

 

The project has three drainage basins. 

 
Figure 3 



 

 

 

Basin A – Proposed parking  

 

On-site generated stormwater runoff from the proposed parking lot will be directed towards on-

site catch basins and routed to the project’s on-site stormwater detention facility. The on-site 

storm water detention facility is an open pond per sheets SD-01 and SD-02 of the construction 

plans. 

 

Basin B – Existing grass field 

 

The stormwater from the existing grass field currently flows to an onsite grass lined ditch then 

to the existing county stormwater facility located northwest of the project site. 

 

Basin C - Existing parking lot with catch basins a conveyance system. 

 

Stormwater from the existing parking lot is currently collected in catch basin.  The stormwater 

from the existing catch basin flows to the existing CB located in the north east corner of the 

parking lot.  The catch basin located in the north east corner of the parking lot is currently filled 

with debris.  From this catch basin the stormwater flows to a catch basin located within Rulon 

White Blvd.  The stormwater flow path from basin C will continue to flow to the existing 

stormwater system in Rulon White Blvd.  The existing structure will be cleaned and a section of 

the existing stormwater pipes will be replaced. 

 

Basin D - Existing driveway and landscaping 

 

Stormwater from Basin C sheet flows to Rulon White Blvd.  This flow path will remain 

unchanged. 



 

 

 

1.4 FEMA – Flood Plain Review 

 

According to available FEMA mapping, the site is not located within a 100-year flood plain. 

 



 

 

 

2.1 Precipitation Rates 

The NOAA Point Precipitation Frequency Estimates for the project site is shown below. 



 

 

 

 

2.2 Storm water System Design 

Basin A 

Basin A is considered to be 100% impervious and is 1.75 acres.  Please see sheet SD-01 of the 

construction plans. 

 

Conveyance 

Stormwater runoff from Basin A will sheet flow to catch basins where the stormwater will be 

collected.  From the catch basins the stormwater will enter 12-inch storm pipes where it will 

flow to the detention basin. 

 

Stormwater runoff for Basin A was calculated for the 10-year design storm event per Weber 

County Design Standards. 

 

 
 

Autodesk Storm and Sanitary Analysis (2016) was used to size the storm water detention facility 

using the rational method for the new impervious areas proposed for the project site. 

 

A detention basin located west of the existing building will be constructed with a bottom area of 

4,579 sf (EL:4273.10) with side slopes of 3-ft horizontal to 1-ft vertical.  A control structure will 

be constructed to meter the release of the storm water runoff form the site at the rate of 0.11 

cfs/acre (1.75 ac x 0.1 cfs/ac = 0.175 cfs).  The depth of the storm water in the detention basin 

during the 10-year design storm event is 0.54-ft and a release rate of 0.175 cfs to the Weber 

County storm water facility. 

 

During the 100-yr design storm event storm water will be conveyed to the detention basin and 

will overtop the riser in the control structure at the rate of 6.49 cfs. 

 

                                                           
1 Per Weber County Storm Water Runoff Design Criterial - 
http://www.co.weber.ut.us/mediawiki/index.php?title=Design_Standards&redirect=no#Storm_Water_Runoff_Design 
 



 

 

 

 

Appendix 1 

Storm water Design Calculations 

 

 



  Autodesk® Storm and Sanitary Analysis 2016 - Vers ion 10.1.53 (Build 1)
  ------------------------------------------------- ----------------------------------------

  *******************
  Project Description
  *******************
  File Name ................. 2016-0919 SSA.SPF 
  
  
  ****************
  Analysis Options
  ****************
  Flow Units ................ cfs
  Subbasin Hydrograph Method. Modified Rational
  Time of Concentration...... SCS TR-55
  Return Period.............. 10 years
  Storm Duration............. 5 min
  Link Routing Method ....... Kinematic Wave
  Storage Node Exfiltration.. Constant rate, free s urface area
  Starting Date ............. SEP-19-2016 00:00:00
  Ending Date ............... SEP-20-2016 00:00:00
  Report Time Step .......... 00:00:10
  
  
  *************
  Element Count
  *************
  Number of subbasins ....... 5
  Number of nodes ........... 7
  Number of links ........... 6
  
  
  ****************
  Subbasin Summary
  ****************
  Subbasin                 Total
                            Area
  ID                       acres
  ------------------------------
  Sub-01                    0.76
  Sub-02                    0.46
  Sub-03                    0.21
  Sub-04                    0.34
  Sub-05                    0.09
  
  
  ************
  Node Summary
  ************
  Node                Element             Invert   Maximum    Ponded    External
  ID                  Type             Elevation     Elev.      Area      Inflow
                                              ft        ft       ft²
  ------------------------------------------------- -----------------------------
  CB #3               JUNCTION           4273.30   4278.66      0.00
  Jun-02              JUNCTION           4273.10   4275.00      0.00
  Out-01              OUTFALL            4272.90   4274.40      0.00
  Out-02              OUTFALL            4272.90   4273.90      0.00
  Out-1Pipe - (1)     STORAGE            4273.10   4275.00      0.00
  
  
  *************
  Inlet Summary
  *************
  Inlet               Inlet                      Ma nufacturer             Inlet      Number   Catchbas in   
Inlet    Ponded      Initial      Grate
  ID                  Manufacturer               Pa rt                     Location       of       Inve rt   

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis

Bottom of pond = 4273.10



Rim      Area        Water   Clogging
                                                 Nu mber                              Inlets    Elevati on   
Elevation              Elevation     Factor
                                                                                                      ft   
ft       ft²           ft          %
  
--------------------------------------------------- --------------------------------------------------- ----
-------------------------------------------
  CB #1               FHWA HEC-22 GENERIC        N/ A                      On Sag          1      4273. 76   
4275.69   1000.00      4273.76       0.00
  CB #2               FHWA HEC-22 GENERIC        N/ A                      On Sag          1      4273. 52   
4275.69   1000.00      4273.52       0.00
  
  
  **************************
  Roadway and Gutter Summary
  **************************
  Inlet                    Roadway   Roadway     Ro adway    Gutter   Gutter       Gutter
  ID                  Longitudinal     Cross   Mann ing's     Cross    Width   Depression
                             Slope     Slope   Roug hness     Slope                      
                             ft/ft     ft/ft                 ft/ft       ft           in
  ------------------------------------------------- -------------------------------------
  CB #1                          -    0.0200      0 .0160    0.0620     2.00         2.00
  CB #2                          -    0.0200      0 .0160    0.0620     2.00         2.00
  
  
  ************
  Link Summary
  ************
  Link            From Node       To Node         E lement         Length     Slope   Manning's
  ID                                              T ype                ft         %   Roughness
  ------------------------------------------------- -------------------------------------------
  Pipe-1          CB #1           CB #2           C ONDUIT          117.5    0.2043      0.0120
  Pipe-2          CB #2           CB #3           C ONDUIT          112.4    0.1957      0.0120
  Pipe-3          CB #3           Out-1Pipe - (1) C ONDUIT           92.2    0.2169      0.0120
  Pipe-4          Out-1Pipe - (1) Out-02          C ONDUIT           54.3    1.3638      0.0120
  Pipe-5          Jun-02          Out-01          C ONDUIT           54.5    0.3669      0.0120
  Weir-01         Out-1Pipe - (1) Jun-02          O RIFICE     
  
  
  *********************
  Cross Section Summary
  *********************
  Link             Shape            Depth/        W idth        No. of        Cross    Full Flow       
Design
  ID                              Diameter                    Barrels    Sectional    Hydraulic         
Flow
                                                                              Area       Radius     
Capacity
                                        ft           ft                        ft²           ft          
cfs
  
--------------------------------------------------- --------------------------------------------------- ----
  Pipe-1           CIRCULAR           1.00         1.00             1         0.79         0.25         
1.74
  Pipe-2           CIRCULAR           1.00         1.00             1         0.79         0.25         
1.71
  Pipe-3           CIRCULAR           1.50         1.50             1         1.77         0.38         
5.30
  Pipe-4           CIRCULAR           1.00         1.00             1         0.79         0.25         
4.51
  Pipe-5           CIRCULAR           1.50         1.50             1         1.77         0.38         
6.89
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity       acre-ft        i nches

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



  **************************     ---------       -- -----
  Total Precipitation ......         0.065         0.423
  Continuity Error (%) .....         1.000
  
  
  **************************        Volume        V olume
  Flow Routing Continuity          acre-ft      Mga llons
  **************************     ---------     ---- -----
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.056         0.018
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.002         0.001
  Continuity Error (%) .....         0.043
  
  
  **************************************
  Runoff Coefficient Computations Report
  **************************************
  
  ------------------
  Subbasin Sub-01
  ------------------
                                                            Area          Soil       Runoff
  Soil/Surface Description                                (acres)        Group       Coeff.
  ------------------------------------------------- ----------------------------------------
  -                                                          0.76            -         0.95
  Composite Area & Weighted Runoff Coeff.                    0.76                      0.95
  
  ------------------
  Subbasin Sub-02
  ------------------
                                                            Area          Soil       Runoff
  Soil/Surface Description                                (acres)        Group       Coeff.
  ------------------------------------------------- ----------------------------------------
  -                                                          0.46            -         0.95
  Composite Area & Weighted Runoff Coeff.                    0.46                      0.95
  
  ------------------
  Subbasin Sub-03
  ------------------
                                                            Area          Soil       Runoff
  Soil/Surface Description                                (acres)        Group       Coeff.
  ------------------------------------------------- ----------------------------------------
  -                                                          0.21            -         0.95
  Composite Area & Weighted Runoff Coeff.                    0.21                      0.95
  
  ------------------
  Subbasin Sub-04
  ------------------
                                                            Area          Soil       Runoff
  Soil/Surface Description                                (acres)        Group       Coeff.
  ------------------------------------------------- ----------------------------------------
  -                                                          0.34            -         0.95
  Composite Area & Weighted Runoff Coeff.                    0.34                      0.95
  
  ------------------
  Subbasin Sub-05
  ------------------
                                                            Area          Soil       Runoff
  Soil/Surface Description                                (acres)        Group       Coeff.
  ------------------------------------------------- ----------------------------------------
  -                                                          0.04            -         0.72
  Composite Area & Weighted Runoff Coeff.                    0.04                      0.72
  
  
  ************************************************* **
  SCS TR-55 Time of Concentration Computations Repo rt
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  ************************************************* **
  
  Sheet Flow Equation
  -------------------
  
          Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))
  
          Where:
  
          Tc = Time of Concentration (hrs)
          n  = Manning's Roughness
          Lf = Flow Length (ft)
          P  = 2 yr, 24 hr Rainfall (inches)
          Sf = Slope (ft/ft)
  
  Shallow Concentrated Flow Equation
  ----------------------------------
  
          V  = 16.1345 * (Sf^0.5) (unpaved surface)
          V  = 20.3282 * (Sf^0.5) (paved surface)
          V  = 15.0 * (Sf^0.5) (grassed waterway su rface)
          V  = 10.0 * (Sf^0.5) (nearly bare & until led surface)
          V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
          V  = 7.0 * (Sf^0.5) (short grass pasture surface)
          V  = 5.0 * (Sf^0.5) (woodland surface)
          V  = 2.5 * (Sf^0.5) (forest w/heavy litte r surface)
          Tc = (Lf / V) / (3600 sec/hr)
  
          Where:
  
          Tc = Time of Concentration (hrs)
          Lf = Flow Length (ft)
          V  = Velocity (ft/sec)
          Sf = Slope (ft/ft)
  
  Channel Flow Equation
  ---------------------
  
          V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
          R  = Aq / Wp
          Tc = (Lf / V) / (3600 sec/hr)
  
          Where:
  
          Tc = Time of Concentration (hrs)
          Lf = Flow Length (ft)
          R  = Hydraulic Radius (ft)
          Aq = Flow Area (ft²)
          Wp = Wetted Perimeter (ft)
          V  = Velocity (ft/sec)
          Sf = Slope (ft/ft)
          n  = Manning's Roughness
  
  ------------------
  Subbasin Sub-01
  ------------------
  
          User-Defined TOC override (minutes):     10.00
  
  ------------------
  Subbasin Sub-02
  ------------------
  
          User-Defined TOC override (minutes):     10.00
  
  ------------------
  Subbasin Sub-03

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



  ------------------
  
          User-Defined TOC override (minutes):     10.00
  
  ------------------
  Subbasin Sub-04
  ------------------
  
          User-Defined TOC override (minutes):     10.00
  
  ------------------
  Subbasin Sub-05
  ------------------
  ================================================= ===============================================
          Total TOC (minutes):                        0.00
  ================================================= ===============================================
  
  
  ***********************
  Subbasin Runoff Summary
  ***********************
  
  ------------------------------------------------- --------------------------------------
  Subbasin       Accumulated     Rainfall     Total       Peak  Weighted           Time of
  ID                  Precip    Intensity    Runoff     Runoff    Runoff     Concentration
                          in        in/hr        in        cfs     Coeff    days  hh:mm:ss
  ------------------------------------------------- --------------------------------------
  Sub-01                0.43         2.58      0.41       1.86     0.950       0  00:10:00
  Sub-02                0.43         2.58      0.41       1.13     0.950       0  00:10:00
  Sub-03                0.43         2.58      0.41       0.50     0.950       0  00:10:00
  Sub-04                0.43         2.58      0.41       0.82     0.950       0  00:10:00
  Sub-05                0.28         3.40      0.20       0.22     0.720       0  00:05:00
  ------------------------------------------------- --------------------------------------
  
  
  ******************
  Node Depth Summary
  ******************
  
  ------------------------------------------------- ----------------------------------------
  Node            Average   Maximum   Maximum   Tim e of Max     Total     Total   Retention
  ID                Depth     Depth       HGL    Oc currence   Flooded      Time        Time
                 Attained  Attained  Attained                  Volume   Flooded            
                       ft        ft        ft   day s  hh:mm   acre-in   minutes    hh:mm:ss
  ------------------------------------------------- ----------------------------------------
  CB #3              0.01      1.00   4274.30      0  00:12         0         0     0:00:00
  Jun-02             0.06      0.16   4273.26      0  00:32         0         0     0:00:00
  Out-01             0.06      0.15   4273.05      0  00:33         0         0     0:00:00
  Out-02             0.00      0.00   4272.90      0  00:00         0         0     0:00:00
  Out-1Pipe - (1)    0.11      0.49   4273.59      0  00:32         0         0     0:00:00
  
  
  *****************
  Node Flow Summary
  *****************
  
  ------------------------------------------------- -----------------------------------
  Node                Element     Maximum     Peak      Time of   Maximum Time of Peak
  ID                     Type     Lateral   Inflow  Peak Inflow  Flooding     Flooding
                                   Inflow            Occurrence  Overflow   Occurrence
                                      cfs      cfs  days  hh:mm       cfs  days  hh:mm
  ------------------------------------------------- -----------------------------------
  CB #3                JUNCTION      0.50     2.26     0  00:12      0.00
  Jun-02               JUNCTION      0.00     0.15     0  00:32      0.00
  Out-01               OUTFALL       0.00     0.15     0  00:33      0.00
  Out-02               OUTFALL       0.00     0.00     0  00:00      0.00
  Out-1Pipe - (1)      STORAGE       0.82     2.92     0  00:12      0.00

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis

Max depth of water in pond
during 10-yr storm event



  
  
  *******************
  Inlet Depth Summary
  *******************
  
  ------------------------------------------------- --------------------------
  Inlet              Max Gutter     Max Gutter      Max Gutter        Time of
  ID                     Spread     Water Elev     Water Depth        Maximum
                         during         during          during          Depth
                      Peak Flow      Peak Flow       Peak Flow     Occurrence
                             ft             ft              ft    days  hh:mm
  ------------------------------------------------- --------------------------
  CB #1                    8.41        4276.06            0.37       0  00:12
  CB #2                    4.09        4275.93            0.24       0  00:10
  
  
  ******************
  Inlet Flow Summary
  ******************
  
  ------------------------------------------------- -------------------------------------------------
  Inlet                    Peak     Peak          P eak        Peak        Inlet      Total     Total
  ID                       Flow  Lateral          F low        Flow   Efficiency   Flooding      Time
                                    Flow   Intercep ted   Bypassing       during              Flooded
                                              by In let       Inlet    Peak Flow                     
                            cfs      cfs           cfs         cfs            %    acre-in   minutes
  ------------------------------------------------- -------------------------------------------------
  CB #1                    1.86     1.86             -           -            -      0.000         0
  CB #2                    1.13     1.13             -           -            -      0.000         0
  
  
  ********************
  Storage Node Summary
  ********************
  
  
--------------------------------------------------- --------------------------------------------------- ----
---------------------------
  Storage Node ID        Maximum     Maximum    Tim e of Max    Average   Average       Maximum       
Maximum  Time of Max.        Total
                          Ponded      Ponded         Ponded     Ponded    Ponded  Storage Node  
Exfiltration  Exfiltration  Exfiltrated
                          Volume      Volume         Volume     Volume    Volume       Outflow          
Rate          Rate       Volume
                        1000 ft³         (%)     da ys hh:mm   1000 ft³       (%)           cfs           
cfm      hh:mm:ss     1000 ft³
  
--------------------------------------------------- --------------------------------------------------- ----
---------------------------
  Out-1Pipe - (1)          2.303          22       0  00:32      0.486         5          0.15          
0.00       0:00:00        0.000
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------
  Outfall Node ID        Flow   Average      Peak
                    Frequency      Flow    Inflow
                          (%)       cfs       cfs
  -----------------------------------------------
  Out-01                99.62      0.03      0.15
  Out-02                 0.00      0.00      0.00
  -----------------------------------------------
  System                49.81      0.03      0.15

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



  
  
  *****************
  Link Flow Summary
  *****************
  
  
--------------------------------------------------- --------------------------------------------------- ----
----------------------
  Link ID              Element       Time of   Maxi mum  Length   Peak Flow      Design  Ratio of  Rati o of 
Total  Reported
                       Type        Peak Flow  Veloc ity  Factor      during        Flow   Maximum   Max imum 
Time  Condition
                                  Occurrence  Attai ned            Analysis    Capacity   /Design      Flow 
Surcharged
                                  days hh:mm    ft/ sec                 cfs         cfs      Flow     D epth 
minutes
  
--------------------------------------------------- --------------------------------------------------- ----
----------------------
  Pipe-1               CONDUIT      0  00:13      2 .51    1.00        1.43        1.74      0.82      0.69 
0  Calculated     
  Pipe-2               CONDUIT      0  00:12      2 .61    1.00        1.85        1.71      1.08      1.00 
5  SURCHARGED     
  Pipe-3               CONDUIT      0  00:12      2 .97    1.00        2.27        5.30      0.43      0.45 
0  Calculated     
  Pipe-4               CONDUIT      0  00:00      0 .00    1.00        0.00        4.51      0.00      0.00 
0  Calculated     
  Pipe-5               CONDUIT      0  00:33      1 .54    1.00        0.15        6.89      0.02      0.10 
0  Calculated     
  Weir-01              ORIFICE      0  00:32                          0.15                            0.00
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  

  Analysis began on:  Tue Oct 04 09:44:14 2016
  Analysis ended on:  Tue Oct 04 09:44:15 2016
  Total elapsed time: 00:00:01

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis

Release rate = 0.15 CF
< 0.17 = OK
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Civil Construction Plan Set 
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