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OLIVER E. WATTS, PE-LS 
OLIVER E. WATTS, CONSULTING ENGINEER, INC. 

CIVIL ENGINEERING AND SURVEYING 

614 ELKTON DRIVE 

COLORADO SPRINGS, COLORADO 80907 

(719) 593-0173 

Fax (719) 265-9660 

olliewatts@aol.com 

Celebrating over 38 years in business 

 

 

January 8, 2018 

 

El Paso County D.O.T. 

2880 International Circle 

Colorado Springs, CO 80910 

 

ATTN:  Gilbert LaFarge 

 

SUBJECT:  Drainage Plan and Report 

                    All About Outdoor Storage PPR-16-037 

 

 

Transmitted herewith for your review and approval is the drainage plan and report for All About 

Outdoor Storage at 16140 Old Denver Road in El Paso County.  This report will accompany the 

change in use request for subject development, as requested in you review letter of January 6, 

2017.  It has been revised in accordance with our meeting with you and Elizabeth Nijkamp April 

17, 2017, and subsequent additional surveys performed at your request.  

 

Please contact me if I may provide any further information.   

 

Oliver E. Watts, Consulting Engineer, Inc. 

 

 

 

 

BY: _______________________________ 

     Oliver E. Watts, President 

      

Encl: 

 Drainage Report 4 pages 

 Computations, 7 pages 

 FEMA Map Panel No. 08041C0286 F 

 SCS Soils Map and Interpretation Sheet 

 Backup Information, 6 sheets 

 Drainage Plan, Dwg 17-4958-03 

mailto:olliewatts@aol.com
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All About Outdoor Storage 

Drainage Plan and Report 
 

 

1. ENGINEER'S STATEMENT: 

 

The attached drainage plan and report were prepared under my direction and supervision and are 

correct to the best of my knowledge and belief.  Said drainage report has been prepared according to 

the criteria established by the County for drainage reports and said report is in conformity with the 

applicable master plan of the drainage basin.  I accept responsibility for any liability caused by any 

negligent acts, errors or omissions on my part in preparing this report. 

 

Oliver E. Watts, Consulting Engineer, Inc. 

 

 

 

______________________________________________ 

Oliver E. Watts           Colo. PE-LS No. 9853 

 

2. OWNERS / DEVELOPER'S STATEMENT: 

 

I the owner / developer have read and will comply with all of the requirements specified in this 

drainage report and plan. 

 

All About Outdoor Storage 

 

 

 

By: ___________________________________________ 

16140 Old Denver Road 

P.O. Box 73 

Monument, CO 80132-0073 

 

3. EL PASO COUNTY: 

 

Filed in accordance with the requirements of the El Paso Land Development Code, Drainage 

Criteria Manual Volumes 1 and 2, and the Engineering Criteria Manual, as amended. 

 

 

______________________________________________________________ 

Jennifer Irvine, P.E.,                                                               date 

County Engineer / ECM Administrator 

 

Conditions: 
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All About Outdoor Storage 

Preliminary and Final Drainage Plan and Report 
 

4. LOCATION AND DESCRIPTION:   

All About Outdoor Storage is located at 16140 Old Denver Road adjacent to the Southerly City 

limits for the Town of Monument in Section 26, T.11S., R.67W. of the 6
th

 P.M. in El Paso County. 

A change is land use from a landscape rock yard to a RV storage use was requested, and this report 

is a result of the 1
st
 County review letter of January 6, 2017.  The effect of this change in use is 

analyzed. 

The front portion of the total property is leased and used by All About Outdoor Storage, and the 

rear is used for equipment storage by another owner, as shown on the drainage plan.  A detention 

pond was constructed sometime in the 1990’s; however the County files could not be found. 

 

5. FLOOD PLAIN STATEMENT: 

This subdivision is not within the limits of a flood plain or flood hazard area, according to FEMA 

map panel number 08041C0286 F, dated March 17, l997, a copy of which is enclosed for reference. 

 

6. METHOD AND CRITERIA: 

The method used for all computations is that specified in the City-County Drainage Criteria 

Manual, using the rational method for areas of the size of the development.  All computations are 

enclosed for reference and review. 

 

The soils in the subdivision have been mapped by the local USDA/SCS office, and a soils map and 

interpretation sheet are enclosed for reference.  All soils in this area are of hydrologic group "B" 

within the affected area. 

 

7. DESCRIPTION OF RUNOFF: 

The major change in the development resulting from the proposed change of use is a change in the 

pavement over the storage site from gravel to a shaved asphalt surface, in order to mitigate dust.  

The site is totally graded and runoff is westerly to an existing detention pond in the southwest 

corner adjacent to the D&RG railroad right of way.  Existing and proposed runoffs are computed 

contrasting the two pavement types and the detention pond is analyzed in accordance with its 

intended use as a full spectrum extended detention basin. 

 

Basin A consists of the total All About Outdoor Storage property and sheet flows to the westerly 

boundary where the historic runoff of 15.9 cfs / 31.8 cfs (5-year / 100- year runoffs), increases to 

22.7 cfs / 49.9 cfs.  The historic gravel surface of this site is analyzed to represent total shaved 

asphaltic pavement, rolled and compacted in place over the entire property, including the entrance 

roadway.  This runoff will sheet flow in the historic manner into the equipment storage portion of 

the site.  No change in grading will be required, nor will drainage structures of any sort be required. 

 

Basis B consists of the majority of the equipment storage portion of the property, and will remain in 

its current state, consisting of a native gravel surface with numerous pieces of construction 

equipment in storage.  Vegetation is reclaiming the majority of this site.  An existing metal building 

constructed in 1999 will remain in place.  The total runoff will sheet flow to the existing detention 

pond in the southwest corner of the site.  The combined historic runoff at the pond site of 19.1 cfs / 

41.5 cfs will be increased to 22.7 cfs / 49.9 cfs.  No additional drainage provisions will be required 

other than normal maintenance of existing facilities. 

 

dsdlaforce
Text Box
Discuss major drainageways and existing downstream facilities in the surrounding area.  
- Which drainage basin is the site located in and does the basin have a DBPS?
Identify all nearby facilities and other obstructions which could iinfluence or be influenced by the site drainage.

dsdlaforce
Callout
The UD-Detention calculation was for a sand filter basin.  Revise the narrative or the calculation to match.

dsdlaforce
Highlight

dsdlaforce
Callout
1. Identify design storm recurrence interval.
2. Identify detention detention discharge and storage calculation method.
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All About Outdoor Storage 

Drainage Plan and Report 
 

The existing detention pond was originally constructed in 1994 as a detention basin for peak flow 

mitigation, along with those of similar structures on the two adjacent northerly lots. No design 

details are on file.  For the required full spectrum pond a water quality capture volume (WQCV) of 

0.155 Acre Feet (AF) would be required, along with a 100-year detention of 1.049 AF and other 

required volumes as shown on the enclosed Stage-storage builder computation sheet.  Based on the 

as-built topography shown on the enclosed drainage plan, the pond extends to a total depth of over 

four feet to an existing spillway in the northwest corner of the pond.  The total storage in the pond 

to the spillway is 0.335 acre feet, with 0.572 acre feet available to the top of the embankment. There 

are two 8-inch drains stubbed into the pond, exiting into a 5 foot diameter vertical RCP outlet 

works, with an 8- inch pvc outlet works, discharging onto the owner’s property to the south.  This 

vertical outlet works and outfall pipe can accommodate the total 100-year runoff of 49.9 cfs at an 

elevation of 83.97, leaving a freeboard of 2.03 feet to top of pond.  The 8-inch PVC outlet pipe 

would require replacement by a 27” HDPE to fully contain the 100-year runoff. 

 

In order to contain the required WQCV, the pond invert is lowered one foot and enlarged to the 

point that the WQCV level corresponds to the top of the 60” riser.  The pond above this level is 

further enlarged to contain the 100-year detention.  The inflow hydrographs were computed and 

routed through the pond as shown on the enclosed detention and infiltration design data sheets.  The 

100 year outflow is reduced to 34.8 cfs at a depth of 2.97 feet above pond bottom.  Just above that 

level, a spillway is provided in the form of a 6’ trapezoidal channel two feet deep on a 3:1 slope to 

pass the complete 100-year inflow as required, in case the outlet is totally plugged. 

 

The pond, however, shows no sign of erosion at the spillway or along the embankment, and there is 

no sign that the outlet pipe has ever carried runoff.  It apparently has functioned adequately since its 

construction in 1994, giving it a current history of nearly 24 years adequate service.  It would 

appear that the existing pervious nature of the pond  bottom, supplemented by a proposed 

underdrain would be considerably more that the 0.05 CFS estimated, so that the total drain volumes 

would be less than the 32 hours required, rather that the slightly greater value shown on the 

printout. 

 

Basin “C” consists of an area adjacent to the D&RG right of way that was constructed to provide a 

dike routing the runoff into the pond, and is a range land type cover.  The runoff is 0.1cfs /0.5cfs 

into the right of way 
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All About Outdoor Storage 

Drainage Plan and Report 
 

 

8. COST ESTIMATE: 

All items are private. 

 

Item No. Description Quantity Unit Cost  Cost 

 1 Pond Excavation 1597 CY $ 5.00  $ 7985.00 

 2 Pond Embankment 28 CY 10.00  280.00 

 3 Modify riser pipe LS 300.00  300.00 

 4  27” HDPE  38 LF 20  760.00 

 Subtotal Construction Cost    $ 9325.00 

 Engineering 10%   932.50 

 Total Estimated Cost    $ 10257.50 

 

 

9. FEES: 

Fees are not applicable 

 

dsdlaforce
Text Box
Discuss maintenance access to the pond.

Add a section for the 4-step process (ECM Appendix I Section I.7.2).
List each step and under each step provide a narrative discussing how the particular step was considered/implemented.

Provide a reference section.  Reference all criteria, reports, etc used for report preparation and design.

Provide a summary section.  State whether or not the site will or will not adversely affect the surrounding development.  State that the pond is private and identify who will own and maintain the pond.



 

MOVE 

MAJOR 

BASIN 

SUB 

BASIN 

AREA BASIN Tc 

MIN 
I SOIL 

GRP 

DEV. 

TYPE 
C FLOW RETURN 

PERIOD 
PLANIM 

READ 
ACRES LENGTH HEIGHT qp qp 

HISTORIC A COGO  100 S=2.7% 6.6         5 100 

   S=1.69% +650 V=2.6 +4.2           

   6.89   10.8 3.9 6.6 B GRAVEL 0.59 0.70 15.9 31.8 5 100 

 B  4.66 +380 V=1.7 +3.6   B STORE 0.30 0.50     

 TOTAL  11.55   14.4 3.5 5.8 B MIX 0.473 0.619 19.1 41.5 5 100 

 C  0.35 300 1.64% 34 2.2 3.7 B MDW 0.09 0.\36 0.1 0.5 5 100 

                 

DEVELOPED A   100 S=2.7% 4.6   B AC GRAV       

   S=1.69% +650 V=2.6 +4.2           

   6.89   8.8 4.3 7.3   0.74 0.83 21.9 41.7 5 100 

 B  4.66 +380  +3.6   B STORE 0.30 0.50     

 TOTAL  11.55   12.4 3.5 6.2 B 80% 0.562 0.697 22.7 49.9 5 100 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

HYDROLOGICAL COMPUTATION – BASIC DATA 

PROJ:  16140 OLD DENVER ROAD       BY: O.E. WATTS 

RATIONAL METHOD                        DATE: 1-27-17 

 

OLIVER E. WATTS, CONSULTING ENGINEER, INC. 
614 ELKTON DRIVE COLORADO SPRINGS, CO 80907 

PAGE 1 

OF  
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STREET AND STORM SEWER CALCULATIONS 
 

STREET LOCATION DISTANCE ELEVATION 

& SLOPE 

TOTAL 

RUNOFF 
STREET FLOW 

 / CAPACITY 

PIPE 

FLOW 

TYPE PIPE, CATCH 

 BASIN & SLOPE % 

EXIST OUTLET   TOP=82.84 19.1/41.5  49.9 5’ DIA RCP VERT, d=0.90’ 

   WS 84.02 

S=0.94% 
  49.9 8” PVC, CAP = 1.52 REPLACE 

30” RCP S=0.97% MIN hi=1.65  WS=84.85 

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

STREET AND STORM SEWER CALCULATIONS 

PROJECT:       16140 OLD DENVER ROAD                                 

BY:   O.E. WATTS                        DATE: 1-27-17, 1-5-18 

OLIVER E. WATTS, CONSULTING ENGINEER, INC. 
614 ELKTON DRIVE COLORADO SPRINGS, CO 80907 

Page: 2 
Of 

Pages7 



Stormwater Facility Name:

Facility Location & Jurisdiction:

User Input: Watershed Characteristics User Defined User Defined User Defined User Defined

Watershed Slope = 0.024 ft/ft Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Length = 1130 ft 0.00 0 0.00 0.00

Watershed Area = 11.56 acres 0.01 3,340 0.01 0.05 Doing_Clear_Formatting =Yes

Watershed Imperviousness = 48.0% percent 0.50 3,718 0.50 0.05

Percentage Hydrologic Soil Group A = 0.0% percent 1.00 4,112 1.00 0.05

Percentage Hydrologic Soil Group B = 100.0% percent 1.50 4,522 1.50 0.05

Percentage Hydrologic Soil Groups C/D = 0.0% percent 1.84 4,812 1.84 0.05

2.00 4,984 2.00 2.49

User Input 17 2.50 8,381 2.50 20.89

3.00 13,262 3.00 35.56

3.50 13,942 3.50 40.51   

4.00 14,636 4.00 44.92

WQCV Treatment Method = 40.00 hours 4.50 15,345 4.50 48.93 CountA= 1

5.00 16,068 5.00 52.63

After completing and printing this worksheet to a pdf, go to:

https://maperture.digitaldataservices.com/gvh/?viewer=cswdif

create a new stormwater facility, and 

attach the pdf of this worksheet to that record.

Routed Hydrograph Results

Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year

One-Hour Rainfall Depth = 0.53 1.19 1.50 1.75 2.25 2.52 in 0 1 2 3

Calculated Runoff Volume = 0.191 0.489 0.762 0.994 1.600 1.912 acre-ft #N/A

OPTIONAL Override Runoff Volume = acre-ft #N/A

Inflow Hydrograph Volume = 0.191 0.488 0.762 0.993 1.600 1.911 acre-ft 0 1 2 3

Time to Drain 97% of Inflow Volume = 42.3 40.3 38.3 36.7 32.3 30.1 hours #N/A

Time to Drain 99% of Inflow Volume = 43.3 42.7 42.1 41.5 40.1 39.4 hours #N/A

Maximum Ponding Depth = 1.86 2.15 2.33 2.45 2.81 2.97 ft

Maximum Ponded Area = 0.111 0.137 0.165 0.184 0.260 0.297 acres

Maximum Volume Stored = 0.173 0.207 0.234 0.256 0.334 0.380 acre-ft Check Data Set 1 Check Data Set 1

Area

Discharge

Location for 1-hr Rainfall Depths (use dropdown):

Workbook Protected Worksheet Protected

Stormwater Detention and Infiltration Design Data SheetStormwater Detention and Infiltration Design Data Sheet

16140 Old Denver Road, All About Outdoor Storage, El Paso County

Full Spectrum Detention Pond                            O.E. Watts    1-8-18
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1-8-18 SDI_Design_Data_v1.04.xlsm, Design Data 1/8/2018, 2:53 PM

https://maperture.digitaldataservices.com/gvh/?viewer=cswdif
dsdlaforce
Callout
1. Revise to Sand Filter per the UD-Detention worksheet.

2. Remove the SDI Worksheet from the drainage report and upload it the dedicated SDI Worksheet slot in the electronic submittal.




Project:

Basin ID:

Depth Increment = 0.5 ft

Required Volume Calculation Media Surface -- 0.00 -- -- -- 3,341 0.077

Selected BMP Type = SF -- 0.50 -- -- -- 3,718 0.085 1,727 0.040

Watershed Area = 11.55 acres 1130 -- 1.00 -- -- -- 4,112 0.094 3,681 0.085

Watershed Length = 1,130 ft -- 1.50 -- -- -- 4,522 0.104 5,835 0.134

Watershed Slope = 0.024 ft/ft -- 2.00 -- -- -- 4,948 0.114 8,199 0.188

Watershed Imperviousness = 48.00% percent -- 2.50 -- -- -- 8,381 0.192 11,580 0.266

Percentage Hydrologic Soil Group A = 0.0% percent -- 3.00 -- -- -- 13,262 0.304 16,991 0.390

Percentage Hydrologic Soil Group B = 100.0% percent -- 3.50 -- -- -- 13,942 0.320 23,792 0.546

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- 4.00 -- -- -- 14,636 0.336 30,937 0.710

Desired WQCV Drain Time = 12.0 hours -- 4.50 -- -- -- 15,345 0.352 38,432 0.882

Location for 1-hr Rainfall Depths = User Input -- 5.00 -- -- -- 16,068 0.369 46,285 1.063

Water Quality Capture Volume (WQCV) = 0.155 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.591 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.474 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.650 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.887 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 1.253 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 1.505 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 1.836 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 0 in.) = 0.000 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.444 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.610 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.814 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.894 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.935 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.049 acre-feet -- -- -- --

-- -- -- --

Stage-Storage Calculation -- -- -- --

Zone 1 Volume (WQCV) = 0.155 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.436 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 0.458 acre-feet -- -- -- --

Total Detention Basin Volume = 1.049 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = N/A ft^3 -- -- -- --

Initial Surcharge Depth (ISD) = N/A ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = N/A ft -- -- -- --

Slope of Trickle Channel (STC) = N/A ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft^2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (W ISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft^2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft^3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft^2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft^3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft^2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft^2)

Width 

(ft)

All About Outdoor Storage, 16140 Old Denver Road, El Paso County, Colorado

Full Spectrum Detention Pond

UD-Detention, Version 3.07 (February 2017)

Volume 

(ft^3)

Volume 

(ac-ft)

Area 

(acre)

Optional User Override

1-hr Precipitation

Example Zone Configuration (Retention Pond) 

4-17 UD-Detention_v3.07.xlsm, Basin 1/8/2018, 3:14 PM

dsdlaforce
Callout
Provide the calculation for the watershed imperviousness.

dsdlaforce
Text Box
Submit the outlet structure design tab of the UD-Detention worksheet.
- calculation for underdrain orifice diameter to match WQCV drain time is missing.
- The design does not appear to meet full spectrum detention.  No restriction is in place to release design storm return periods below 100yr at or below historic rate.


dsdlaforce
Text Box
6782

dsdlaforce
Text Box
6783

dsdlaforce
Text Box
6786

dsdlaforce
Text Box
6785

dsdlaforce
Callout
Spillway invert must be above the 100yr storage volume

dsdlaforce
Callout
Note the corresponding actual elevation in the description.

dsdlaforce
Text Box
6784



1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

1.69 Zone 1 (WQCV) 1.69 Zone 1 (WQCV)

3.64 Zone 2 (EURV) 3.64 Zone 2 (EURV)

4.97 Zone 3 (100-year) 4.97 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
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4-17 UD-Detention_v3.07.xlsm, Basin 1/8/2018, 3:14 PM



dsdlaforce
Callout
Freeboard is 2' above the spillway design flow depth.
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DRAINAGE PLAN

dsdlaforce
Area Measurement
299,467.1 sf

dsdlaforce
Polylength Measurement
710.0 ft

dsdlaforce
Callout
Discuss and analyze from the pond outfall and emergency spillway to the suitable outfall.  See ECM Section 3.2.4 for suitable outfall location definition.

dsdlaforce
Callout
Update label to specify the type of BMP structure (EDB or SFB)

dsdlaforce
Callout
Revise.  100yr volume is 1.049 ac-ft which is at the 6786 elevation.  Spillway invert must be above the 100yr storage volume.

dsdlaforce
Area Measurement
24,475.1 sf
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