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Route all the developed flows to the  Full spectrum
detention (FSD) pond for treatment.  If a sand filter
is still needed install it upstream of the FSD outfall.
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See note at bottom of calculation sheet. 
Freeboard is entering the culvert, not internal. 
Discuss size required to meet the 2-foot criteria
and if a deviation might be requested at the final
plat stage.
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Additionally the Proposed Sand filter basins
proposed next to Arroya Lane will be located on
private property in an easement and maintained by
The Timber Ridge Metro District.
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Label the proposed easement widths, here, on
each sheet, for each section EX1 through EX 11.
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PRELIMINARY DRAINAGE REPORT 
FOR  

TIMBERRIDGE ESTATES, PRELIMINARY PLAN 
PART OF THE RETREAT AT TIMBERRIDGE 

(NORTH OF ARROYA LANE) 

See comment letter.
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Basin D (2.60 acres) is an area consisting of the north side of part of the existing Arroya Lane road 

and a small area north of the road.  Runoff (Q5=1.1 cfs and Q100=4.7 cfs) sheet and channels flows 

to the west, where it crosses the new Nature Refuge Way road in proposed dual 24” RCP culverts 

and flows onto Basin E.   

 

Basin E (1.04 acres) is an area consisting of the north side of part of the existing Arroya Lane road.  

Runoff (Q5=1.8 cfs and Q100=4.7 cfs) primarily channel flows to the west, where it enters Sand 

Creek at Design Point 5.  Flows also enter Basin E from Basin D, the detention basin outfall, Basin 

F, and Basin OS-5 on their path to Sand Creek.  Water quality for Basins E and D following the 

paving of Arroya Lane can be addressed by installing a sand filter in the road side swale near 

Design Point 5 (preliminary design calculations are included in the appendix). 

 

Basin F (0.72 acres) is an area on the western edge of the site that includes some area in large 

residential lot development and some area around the detention basin.  Runoff (Q5=0.2 cfs and 

Q100=1.7 cfs) sheet flows to the southwest and onto Basin E.   

 

Basin G (1.16 acres) is an area consisting of the north side of part of the existing Arroya Lane 

road.  Runoff (Q5=2.0 cfs and Q100=5.1 cfs) primarily channel flows to the east, where it enters 

Sand Creek at Design Point 6.  Water quality for Basin G following the paving of Arroya Lane 

can be addressed by installing a sand filter in the road side swale near Design Point 6 (preliminary 

design calculations are included in the appendix). 

 

Route all the developed flows to the  Full spectrum detention (FSD) pond for treatment.  If a sand
filter is still needed install it upstream of the FSD outfall.

Culverts are proposed at the crossing of Sand Creek, for the detention basin outfall, at the 

intersection of Arroya Lane and Nature Refuge Way, and at a low point on Nature Refuge Way.  

Culver design calculations have been included for the proposed drainage channels. 

 

Box Culvert Bridge at Arroya Lane Crossing Sand Creek  

The three 6’x12’ box culverts at the Arroya Lane crossing of Sand Creek are classified as a bridge.  

These culverts have been design to flow at 66.3% capacity during a 100 year storm event, which 

results in an internal freeboard of 2.0 feet.   

 

MAINTENANCE 

The Extended Detention Basin and the storm drain systems are private and therefore must be 

maintained by the owner (TimberRidge Metro District).  These should be cleaned and checked 

after any significant precipitation event and at least once every three months. The proposed erosion 

control measures will be repaired and maintained by the property owner or owner’s representative 

as required.   

 

Access to the Extended Detention Basin is proposed from Arroya Lane.  Access to the proposed 

See note at bottom of calculation sheet.  Freeboard is entering the
culvert, not internal.  Discuss size required to meet the 2-foot criteria
and if a deviation might be requested at the final plat stage.
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The south report provided an analysis of 3-6x16
RCBCs.  Discuss options, including what size
would be required to meet the 2-foot freeboard
requirement (entering the culvert).
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Tailwater Surface Height Yt = 2.40 ft

Flow Area at Max Channel Velocity At = 173.80 ft
2

Culvert Cross Sectional Area Available A = 72.00 ft
2

Entrance Loss Coefficient ke = 0.50

Friction Loss Coefficient kf = 0.29

Sum of All Losses Coefficients ks = 1.79 ft

Culvert Normal Depth Yn = 3.66 ft

Culvert Critical Depth Yc = 5.46 ft

Tailwater Depth for Design d = 5.73 ft

Adjusted Diameter OR Adjusted Rise Ha = 4.83 ft

Expansion Factor 1/(2*tan(Θ)) = 2.85

Flow/Diameter
2.5

 OR Flow/(Span * Rise
1.5

) Q/WH^1.5 = 4.93 ft
0.5

/s

Froude Number Fr = 1.83 Supercritical!

Tailwater/Adjusted Diameter OR Tailwater/Adjusted Rise Yt/H = 0.50

Inlet Control Headwater HWI = 10.51 ft

Outlet Control Headwater HWO = 8.77

Design Headwater Elevation HW = 7,243.51 ft

Headwater/Diameter OR Headwater/Rise Ratio HW/H = 1.75 HW/H > 1.5!

Minimum Theoretical Riprap Size d50 = 11 in

Nominal Riprap Size d50 = 12 in

UDFCD Riprap Type Type = M

Length of Protection Lp = 60 ft

Width of Protection T = 34 ft

The south report provided an analysis of 3-6x16 RCBCs.  Discuss options,
including what size would be required to meet the 2-foot freeboard
requirement (entering the culvert).
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