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Drainage Report Statements 

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 City/County for drainage reports and said report is 
in conformity with the master plan for the drainage basin. I accept responsibility for liability 
caused by negligent acts, errors or omissions on my part in preparing this report: 
 
 
___________________________________________ 
Richard D. Lyon    Colorado P.E. No. 53921 

 
 
 
 
 

2. Developer’s Statement: 

I, the developer have read and will comply with all of the requirements specified in this 
drainage report and plan. 

___________________________________________ 
Business Name 
 
By: __________________________________________ 
 
Title: _________________________________________ 
 
Address: ______________________________________ 
 
______________________________________________ 
 
______________________________________________ 
 
 
 
 
 
 
 

02-15-2019

02-15-2019

Owner

360 San Marino Court

Colorado Springs, CO 80906

rlyon
PE Stamp
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3. EL PASO COUNTY: 

 
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El 
Paso County Engineering Criteria Manual and Land Development Code as amended. 
 
_________________________________________         ____________ 
Jennifer Irvine, P.E.  Date 
County Engineer / ECM Administrator 
 
Conditions: 
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1.0 		Existing	Conditions	

 

1.1 Existing	Site	

Lot 2 of the Elm Grove Villa Subdivision is located at the address of 1875 Main Street in 
Colorado Springs in El Paso County within the northern limits of the census‐designated area of 
Security‐Widefield. The 1.62 acre lot is located east of Main Street or the Hancock Expressway, 
south of Bradley Road, and west/southwest of Cable Lane. The parcel number is 6501312002 
and is platted as Plat No. 6376 and zoned as CC CAD‐O. The parcel is surrounded by commercial 
development to the west and multi‐family residential development to the south. A vicinity map, 
survey maps with the legal description of the parcel and topography is provided in Appendix A. 
As part of the survey, setbacks and adjacent easements are shown. 

The property contains an approximately 125 foot stretch of pavement as an access point on the 
east side of Main Street with a dirt trail to Cable Lane; the remaining majority of the vacant 
parcel contains field grasses and weeds. The site area is generally flat with a slope to the south 
at an average of about 3 percent.  The topography consists of an on‐site low point within the 
native grasses to the southeast of the lot surrounded by landscape walls and fencing. 

The Owner plans to build 60 foot by 80 foot warehouse building with a concrete foundation and 
an asphalt paved parking and driving access area totaling approximately 0.35 acres.  As such, a 
major development plan set and drainage letter are to be submitted to El Paso County. This 
drainage letter serves as an addendum to the previous Drainage Report developed by Weiss 
Consulting Engineers, Inc. in 1983 for the Elm Grove Villa Subdivision which includes sub‐basin 
delineations for Lot 2 and other upstream properties. As part of this drainage letter, 
computations and delineations are updated to reflect current EPC and UDFCD standards and 
present hydrology and hydraulic analysis for Lot 2, specifically for the purposes of the major 
development application. 

 

1.2 Existing	Drainage	Conditions	

The drainage concept of Lot 2 consists of upstream off‐site flow  from the north and east in 
addition to the on‐site flows that concentrate at the on‐site low point. In general, the site 
slopes to the south/southeast to this low point delimited by landscape walls. The previous 1983 
drainage report accounted for Lot 2 as upstream drainage basins A1 and A6 that would 
contribute to the detention volume of the Elm Grove Villa Subdivision. All other flows that were 
not to be detained or conveyed via outfall(s) currently flow south to an outfall at Fountain 
Creek. 

According to a subsurface soil investigation report prepared by Entech Engineering, Inc. dated 
September 5, 2018, the existing soils consist of two types of soil. “Type 1A: a silty sand 
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fill/possible fill (SM), and Type 1: a native silty sand (SM). Bedrock was not encountered in the 
test borings which were drilled past 20 feet. The soil types were classified in accordance with 
the Unified Soil Classification System (USCS) using the laboratory testing results and the 
observations made during drilling.” Additionally, “groundwater was encountered at 16.5 and 
17.5 feet in the test borings subsequent to drilling.” 

Since development of the multi‐family residences, landscape walls and finished grades have 
created a new basin within Lot 2 that does not flow to drainage facilities to the south and are 
instead contained on site. 

The only known storm infrastructure within the lot is a storm sewer inlet to the northwest that 
currently catches storm flow from the west and north of its location. It is assumed that this 
storm sewer conveys due south within the drainage and utility easement. 

As the parcel no longer has the means for conveyance off site, proper siting and sizing of the 
low point within vegetation to the south/southeast of the property is necessary to ensure 
excessive pooling does not take place. However, due to the development size not exceeding an 
acre, a formal detention facility such as a pond or rain garden is not proposed. 

Since the previous drainage report was developed in 1983, County and state standards and 
criteria have changed. As part of this drainage letter, current criteria will be applied with 
updated basin and sub‐basin delineations for existing conditions. The criteria used to analyze 
the existing drainage conditions is the rational method for the 5‐year and 100‐year storm event. 
The City of Colorado Springs and El Paso County Drainage Criteria Manual, Volumes 1 and 2, 
were used for hydrologic and hydraulic calculations. FEMA Floodplain maps are provided in 
Appendix A. 

The existing drainage conditions of the lot are presented in the civil exhibit and calculations in 
the Appendix.  The lot’s existing paved area is assumed to flow off‐site or to the on site storm 
inlet; this designated sub‐basin has peak flows of Q5 = 0.29 cfs, Q10 = 0.37 cfs, and Q100 = 0.88 
cfs. Another sub‐basin designated as E‐2 flows off‐site through the utility easement and has 
peak flows of Q5 = 0.08 cfs, Q10 = 0.10 cfs, and Q100 = 0.36 cfs. The existing drainage sub‐basin 
that concentrates at the low point of the lot has peak flows of Q5 = 0.12 cfs, Q10 = 0.16 cfs, and 
Q100 = 1.15 cfs. 

2.0 Proposed	Conditions	

The site development plan includes a proposed RV parking structure of 4,800 square feet, 
approximately 0.35 ac. of asphalt pavement for parking and drive access, and landscaping 
around the paved areas with permanent stabilization and seeding for the regraded native 
grasses to the southeast of the parcel. 

The developed drainage concept will be to provide positive drainage away from proposed 
structures and generally conform to historic drainage patterns. The development will have 
minimal impact to downstream facilities as the majority of the storm drainage will percolate in 

Daniel Torres
Callout
Please provide the name/label of the sub-basin
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a low elevation landscaped area on the southeast portion of the parcel, sized to handle the 
volume of storm water for a 100 year storm. Developed peak flows at Design Point #1, the low 
point, are calculated as Q5 = 0.74 cfs, Q10 = 0.94 cfs, and Q100 = 2.84 cfs, including the off‐site 
sub‐basin. Developed peak flows at Design Point #2, the storm inlet on the property, are 
calculated as Q5 = 0.64 cfs, Q10 = 0.78 cfs, and Q100 = 1.58 cfs.  

The storm water volume increases to DP1 are 0.62 cfs for a 5 year storm, 0.78 cfs for a 10 year 
storm, and 1.69 cfs for a 100 year storm from the existing drainage conditions. The storm water 
increases to DP2 are 0.35 cfs for a 5 year storm, 0.41 cfs for a 10 year storm, and 0.43 cfs for a 
100 year storm from the existing drainage conditions. The increase to the low point of the lot is 
accounted for in bioretention calculations sized beyond a 100 year storm to adequately detain 
the storm water on site, allow drainage within 12 hours, and avoid excessive site ponding that 
would be detrimental to the development and neighboring properties. The development is less 
than one acre in disturbance and does not require detention or water quality capture, however, 
due to the site topography and general topography of the surrounding parcels, the grading and 
drainage design incorporates WQCV and bioretention sizing to ensure that storm water is 
properly conveyed and detained for percolation. The less than one‐half of a cubic foot per 
second increase to the runoff to the storm inlet is minimal for storm system conveyance and it 
is unlikely that surcharging of the system would occur due to this increase. 

As part of the construction process, proper erosion control measures will be required for 
development of the site including silt fencing along downstream limits of disturbance to 
minimize off‐site transport of construction sediment. Other control measures such as rock 
socks along channelized flow areas, vehicle tracking pads, a concrete washout area, and erosion 
blankets are to be installed in appropriate areas. An erosion control plan is provided in the 
development plan set as a guide to proper control measure placement. 

The Developed Drainage Plan includes the following notes for Builders and Property Owners: 

1. Proposed site conditions shall not significantly vary from the conditions 
presented in this report. The degree to which variance from the proposed 
conditions allowed is at the discretion of the County. The most critical variable is 
the percent impervious of the site. 

2. Individual builders shall provide positive drainage away from structures and 
account for potential cross‐lot drainage impacts within the lot. 

3. The builders and property owner shall implement and maintain erosion control 
best management practices/control measures for protection of downstream 
properties and facilities. 

4. Recognizing the location of this subdivision adjacent to the storm inlets and 
developed downstream properties, the builders and property owner shall take 
extra care in providing and maintaining erosion control BMP’s/control measures 
at downstream property boundaries. 

	
 

Daniel Torres
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3.0 Floodplain	Impacts	

According to the FEMA floodplain map for this area, El Paso County FIRM Panel No. 
08041C0763G, dated December 7, 2018 (see Appendix A), the entire parcel falls into Zone X, an 
area of minimal flood hazard.  

4.0 Public	Improvements	/	Drainage	Basin	Fee	

No public drainage improvements are required or proposed for this project. According to El 
Paso County policies, drainage basin fees are due based on the impervious area projected for 
the new development. 

This parcel is located entirely within the Little Johnson Drainage Basin (FOFO3100/FOFO3200) 
which has a 2018 basin fee of $10,490 per impervious acre (no bridge fee). Applicable drainage 
basin fees are calculated as follows: 

Total Parcel Area = 1.62 acres 

Development Impervious Area = 0.458 acres 

Percent Impervious of Development (does not include existing pavement off of Main Street) = 
28.27% 

Drainage Basin Fee = 0.458 ac. * $10.490/ac. = $4,804.42 

5.0 Summary	

The proposed drainage patterns for the lot will generally remain consistent with historic 
conditions with the exception of storm water capture on site which was accounted per the 
master drainage plan for the Elm Grove townhome complexes. The development results in a 
negligible increase of storm water volume to the existing storm inlet within the utility easement 
to the west and the low point on site is designed to detain 100 year storm volumes for a 12 
hour period. The development will have negligible impact to downstream facilities. Should the 
proposed site plan for this lot vary significantly from the assumptions made in this Drainage 
Letter Report, a revised report with updated calculations shall be required. Additionally, should 
the proposed development vary and cause an increase in storm runoff volumes and result in 
significant impacts to downstream facilities, the proposed development shall be subject to 
detention and water quality requirements. Installation and maintenance of proper erosion 
control practices during and after construction will ensure that this developed site will not 
adversely affect downstream or surrounding areas. 

Daniel Torres
Text Box
Provide an evaluation of the 4-step process per ECM appendix I.7.2

Daniel Torres
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Drainage fees are not applicable with site development plans; therefore, no drainage fees are due. Please revise this section.
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Appendix B – USGS Soils Map 
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Appendix C – Sub-Basin Delineation Exhibits 
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Appendix D – Drainage Calculations 
 



Designer:

Company: 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Date: 1-hour rainfall depth, P1 (in) = 1.00 1.28 1.54 1.96 2.32 2.71 3.77

Project: a b c

Location: Rainfall Intensity Equation Coefficients = 28.50 10.00 0.786

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr
Overland 

Flow Length
Li (ft)

U/S Elevation
(ft)

(Optional)

D/S Elevation
(ft)

(Optional)

Overland 
Flow Slope

Si (ft/ft)

Overland 
Flow Time

ti (min)

Channelized 
Flow Length

Lt (ft)

U/S Elevation
(ft)

(Optional)

D/S Elevation
(ft)

(Optional)

Channelized 
Flow Slope

St (ft/ft)

NRCS 
Conveyance 

Factor K

Channelized 
Flow 

Velocity
Vt (ft/sec)

Channelized 
Flow Time

tt (min)

Computed
tc (min)

Regional
tc (min)

Selected
tc (min)

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

0.840 0.861 0.873 0.884 0.879 0.889 0.899 1.48 0.01 0.00 0.00 1.48 5.00 3.39 4.34 5.22 6.65 7.87 9.19 12.79 0.30 0.40 0.48 0.62 0.73 0.87 1.22

0.302 0.316 0.331 0.365 0.414 0.465 0.548 13.52 0.01 0.00 0.00 13.53 13.53 2.38 3.05 3.67 4.67 5.52 6.45 8.98 0.13 0.18 0.23 0.32 0.42 0.56 0.91

0.491 0.509 0.525 0.556 0.590 0.626 0.681 5.37 0.01 0.00 0.00 5.37 5.37 3.32 4.26 5.12 6.52 7.72 9.02 12.54 0.04 0.06 0.07 0.10 0.12 0.15 0.23

0.094 0.101 0.110 0.134 0.184 0.255 0.374 7.60 250.00 5846.63 5842.00 9.64 10.00 2.70 3.46 4.17 5.30 6.28 7.33 10.20 0.08 0.11 0.14 0.21 0.35 0.56 1.15

0.15 0.16 0.17 0.20 0.25 0.31 0.42 20.51 0.01 0.00 0.00 20.51 20.51 1.94 2.48 2.99 3.80 4.50 5.26 7.32 0.25 0.34 0.44 0.65 0.98 1.44 2.69

0.37 0.39 0.41 0.44 0.48 0.53 0.60 21.19 0.01 0.00 0.00 21.20 16.88 2.14 2.75 3.30 4.20 4.98 5.81 8.09 0.22 0.29 0.36 0.50 0.65 0.84 1.32

0.13 0.14 0.15 0.18 0.23 0.30 0.41 3.37 0.01 0.00 0.00 3.37 5.00 3.39 4.34 5.22 6.65 7.87 9.19 12.79 0.02 0.03 0.04 0.06 0.10 0.14 0.28

5844.75

Rainfall Intensity, I (in/hr)

0.06 0.00 9.00200.000

Peak Flow, Q (cfs)

Calculation of Peak Runoff using Rational Method

Overland (Initial) Flow Time Channelized (Travel) Flow Time Time of ConcentrationRunoff Coefficient, C

Subcatchment 
Name

Area
(ac)

NRCS 
Hydrologic 
Soil Group

Percent 
Imperviousnes

s

D-1 0.11 A 100.00

Select UDFCD location for NOAA Atlas 14 Rainfall Depths from the pulldown list OR enter your own depths obtained from the NOAA website (click this link)

Cells of this color are for required user-input

Cells of this color are for optional override values

Cells of this color are for calculated results based on overrides

Richard Lyon

Rocky Mountain Group

2/15/2019

1875 Main Street

Colorado Springs, CO

Version 2.00 released May 2017

18.26

D-3 (OS) 0.03 A 66.2 40.00 5849.00 5848.20 0.020 0.000 20 0.06 0.00

0.000 20 0.06 0.00175.00 5848.30 5843.60 0.027D-2 0.19 A 45.5

21.53

25.46

D-5 0.87 A 26.3 240.00 5846.90 5841.75 0.021 0.000 20 0.06 0.00

14.75

D-4 0.30 A 18.7 40.00 5848.00 5846.63 0.034 0.019

0.04230.00 5846.00

15 2.04 2.04

16.88

D-7 (OS) 0.05 A 24.0 20.00 5843.50 5841.00 0.125 0.000 20 0.06 0.00

0.000 20 0.06 0.005848.00 5846.75 0.006D-6 (OS) 0.27 A 53.7 200.00

21.92

I 𝑖𝑛/ℎ𝑟 ൌ
a ∗ Pଵ

b ൅ tୡ
ୡ

t୧ ൌ
0.395 1.1 െ Cହ L୧

S୧
଴.ଷଷ

t୲ ൌ
L୲

60K S୲

ൌ  
L୲

60V୲

Computed tୡ ൌ t୧ ൅ t୲

Regional tୡ ൌ 26 െ 17i ൅  
L୲

60 14i ൅ 9 S୲
Selected tୡ ൌ max t୫୧୬୧୫୳୫ , min Computed tୡ , Regional tୡ

 t୫୧୬୧୫୳୫ൌ 5 (urban) 

 t୫୧୬୧୫୳୫ൌ 10 (non‐urban)

Q 𝑐𝑓𝑠 ൌ CIA



Designer:

Company: 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Date: 1-hour rainfall depth, P1 (in) = 1.00 1.28 1.54 1.96 2.32 2.71 3.77

Project: a b c

Location: Rainfall Intensity Equation Coefficients = 28.50 10.00 0.786

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr
Overland 

Flow Length
Li (ft)

U/S Elevation
(ft)

(Optional)

D/S Elevation
(ft)

(Optional)

Overland 
Flow Slope

Si (ft/ft)

Overland 
Flow Time

ti (min)

Channelized 
Flow Length

Lt (ft)

U/S Elevation
(ft)

(Optional)

D/S Elevation
(ft)

(Optional)

Channelized 
Flow Slope

St (ft/ft)

NRCS 
Conveyance 

Factor K

Channelized 
Flow 

Velocity
Vt (ft/sec)

Channelized 
Flow Time

tt (min)

Computed
tc (min)

Regional
tc (min)

Selected
tc (min)

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

0.321 0.336 0.352 0.386 0.433 0.482 0.562 14.06 0.01 0.00 0.00 14.06 14.06 2.34 2.99 3.60 4.59 5.43 6.34 8.82 0.22 0.29 0.37 0.51 0.68 0.88 1.43

0.127 0.135 0.146 0.173 0.225 0.292 0.405 14.78 0.01 0.00 0.00 14.79 14.79 2.28 2.93 3.52 4.48 5.30 6.19 8.62 0.06 0.08 0.10 0.16 0.24 0.36 0.70

0.037 0.040 0.046 0.060 0.103 0.181 0.313 27.85 0.01 0.00 0.00 27.85 24.46 1.76 2.26 2.72 3.46 4.09 4.78 6.65 0.09 0.12 0.16 0.27 0.56 1.15 2.76
24.46

0.027200.00 5849.00

22.03

E-3 1.33 A 9.1 300.00 5848.33 5843.25 0.017 0.000 20 0.06 0.00

0.000 20 0.06 0.00185.00 5848.73 5841.00 0.042E-2 0.20 A 23.4

5843.60

Rainfall Intensity, I (in/hr)

0.06 0.00 17.88200.000

Peak Flow, Q (cfs)

Calculation of Peak Runoff using Rational Method

Overland (Initial) Flow Time Channelized (Travel) Flow Time Time of ConcentrationRunoff Coefficient, C

Subcatchment 
Name

Area
(ac)

NRCS 
Hydrologic 
Soil Group

Percent 
Imperviousnes

s

E-1 0.29 A 47.81

Select UDFCD location for NOAA Atlas 14 Rainfall Depths from the pulldown list OR enter your own depths obtained from the NOAA website (click this link)

Cells of this color are for required user-input

Cells of this color are for optional override values

Cells of this color are for calculated results based on overrides

Richard Lyon

Rocky Mountain Group

2/15/2019

1875 Main Street

Colorado Springs, CO

Version 2.00 released May 2017

I 𝑖𝑛/ℎ𝑟 ൌ
a ∗ Pଵ

b ൅ tୡ
ୡ

t୧ ൌ
0.395 1.1 െ Cହ L୧

S୧
଴.ଷଷ

t୲ ൌ
L୲

60K S୲

ൌ  
L୲

60V୲

Computed tୡ ൌ t୧ ൅ t୲

Regional tୡ ൌ 26 െ 17i ൅  
L୲

60 14i ൅ 9 S୲
Selected tୡ ൌ max t୫୧୬୧୫୳୫ , min Computed tୡ , Regional tୡ

 t୫୧୬୧୫୳୫ൌ 5 (urban) 

 t୫୧୬୧୫୳୫ൌ 10 (non‐urban)

Q 𝑐𝑓𝑠 ൌ CIA
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NOAA Atlas 14, Volume 8, Version 2 
Location name: Colorado Springs, Colorado, USA*

Latitude: 38.7681°, Longitude: -104.738° 
Elevation: 5854.46 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.245
(0.202‑0.301)

0.295
(0.243‑0.362)

0.383
(0.314‑0.471)

0.461
(0.376‑0.571)

0.579
(0.458‑0.754)

0.676
(0.520‑0.892)

0.780
(0.577‑1.06)

0.891
(0.629‑1.25)

1.05
(0.708‑1.51)

1.18
(0.768‑1.71)

10-min 0.359
(0.296‑0.440)

0.432
(0.356‑0.530)

0.560
(0.460‑0.690)

0.675
(0.551‑0.836)

0.847
(0.671‑1.10)

0.990
(0.761‑1.31)

1.14
(0.845‑1.55)

1.31
(0.921‑1.82)

1.54
(1.04‑2.21)

1.72
(1.13‑2.50)

15-min 0.438
(0.361‑0.537)

0.527
(0.434‑0.646)

0.683
(0.561‑0.841)

0.824
(0.672‑1.02)

1.03
(0.818‑1.35)

1.21
(0.929‑1.59)

1.39
(1.03‑1.89)

1.59
(1.12‑2.22)

1.87
(1.26‑2.69)

2.10
(1.37‑3.05)

30-min 0.652
(0.538‑0.799)

0.783
(0.645‑0.961)

1.01
(0.833‑1.25)

1.22
(0.998‑1.51)

1.53
(1.22‑2.00)

1.79
(1.38‑2.37)

2.07
(1.53‑2.81)

2.37
(1.67‑3.31)

2.79
(1.88‑4.01)

3.12
(2.04‑4.54)

60-min 0.851
(0.702‑1.04)

0.999
(0.824‑1.23)

1.28
(1.05‑1.57)

1.54
(1.26‑1.91)

1.96
(1.56‑2.57)

2.32
(1.79‑3.08)

2.71
(2.01‑3.70)

3.14
(2.23‑4.41)

3.77
(2.56‑5.45)

4.29
(2.81‑6.24)

2-hr 1.05
(0.872‑1.28)

1.22
(1.01‑1.48)

1.54
(1.27‑1.89)

1.86
(1.53‑2.29)

2.38
(1.92‑3.13)

2.84
(2.21‑3.76)

3.35
(2.51‑4.56)

3.92
(2.80‑5.49)

4.76
(3.25‑6.85)

5.45
(3.60‑7.88)

3-hr 1.15
(0.959‑1.40)

1.31
(1.09‑1.59)

1.64
(1.36‑2.00)

1.99
(1.64‑2.44)

2.56
(2.09‑3.38)

3.09
(2.42‑4.10)

3.68
(2.78‑5.00)

4.35
(3.13‑6.08)

5.34
(3.68‑7.68)

6.18
(4.09‑8.89)

6-hr 1.31
(1.10‑1.58)

1.48
(1.24‑1.78)

1.84
(1.54‑2.23)

2.23
(1.85‑2.71)

2.89
(2.38‑3.81)

3.50
(2.78‑4.63)

4.20
(3.20‑5.69)

5.00
(3.63‑6.96)

6.19
(4.30‑8.86)

7.20
(4.81‑10.3)

12-hr 1.46
(1.23‑1.75)

1.67
(1.41‑2.00)

2.10
(1.76‑2.52)

2.54
(2.12‑3.07)

3.27
(2.70‑4.25)

3.93
(3.13‑5.15)

4.68
(3.58‑6.28)

5.52
(4.04‑7.63)

6.78
(4.74‑9.62)

7.83
(5.27‑11.1)

24-hr 1.63
(1.39‑1.95)

1.90
(1.61‑2.26)

2.41
(2.04‑2.88)

2.90
(2.44‑3.49)

3.69
(3.05‑4.73)

4.38
(3.51‑5.66)

5.15
(3.96‑6.83)

6.00
(4.41‑8.19)

7.24
(5.10‑10.2)

8.27
(5.62‑11.7)

2-day 1.86
(1.60‑2.20)

2.18
(1.87‑2.58)

2.77
(2.36‑3.29)

3.32
(2.82‑3.97)

4.17
(3.45‑5.27)

4.90
(3.94‑6.26)

5.69
(4.40‑7.47)

6.56
(4.85‑8.86)

7.80
(5.53‑10.9)

8.82
(6.04‑12.4)

3-day 2.03
(1.75‑2.40)

2.39
(2.05‑2.82)

3.03
(2.60‑3.59)

3.63
(3.08‑4.31)

4.53
(3.76‑5.68)

5.29
(4.26‑6.72)

6.11
(4.74‑7.97)

7.01
(5.20‑9.41)

8.28
(5.89‑11.5)

9.32
(6.42‑13.0)

4-day 2.18
(1.88‑2.56)

2.56
(2.20‑3.01)

3.24
(2.78‑3.82)

3.85
(3.29‑4.57)

4.79
(3.98‑5.99)

5.58
(4.51‑7.06)

6.43
(5.00‑8.35)

7.35
(5.47‑9.84)

8.65
(6.18‑11.9)

9.71
(6.71‑13.5)

7-day 2.56
(2.22‑2.99)

2.96
(2.57‑3.47)

3.69
(3.18‑4.32)

4.34
(3.73‑5.12)

5.33
(4.46‑6.61)

6.16
(5.01‑7.74)

7.06
(5.53‑9.11)

8.02
(6.01‑10.7)

9.39
(6.75‑12.9)

10.5
(7.31‑14.5)

10-day 2.89
(2.51‑3.36)

3.32
(2.88‑3.86)

4.08
(3.53‑4.76)

4.77
(4.11‑5.60)

5.80
(4.86‑7.15)

6.66
(5.43‑8.32)

7.58
(5.96‑9.74)

8.57
(6.45‑11.4)

9.98
(7.20‑13.6)

11.1
(7.76‑15.3)

20-day 3.77
(3.30‑4.36)

4.32
(3.78‑5.00)

5.26
(4.59‑6.11)

6.08
(5.27‑7.09)

7.26
(6.10‑8.82)

8.21
(6.73‑10.1)

9.20
(7.27‑11.7)

10.2
(7.74‑13.4)

11.7
(8.48‑15.8)

12.8
(9.03‑17.6)

30-day 4.50
(3.97‑5.19)

5.18
(4.55‑5.97)

6.29
(5.51‑7.27)

7.23
(6.29‑8.40)

8.54
(7.18‑10.3)

9.57
(7.85‑11.7)

10.6
(8.40‑13.4)

11.7
(8.86‑15.2)

13.1
(9.56‑17.6)

14.2
(10.1‑19.4)

45-day 5.45
(4.82‑6.25)

6.28
(5.54‑7.21)

7.61
(6.70‑8.77)

8.71
(7.62‑10.1)

10.2
(8.58‑12.2)

11.3
(9.31‑13.7)

12.4
(9.87‑15.5)

13.5
(10.3‑17.4)

15.0
(10.9‑19.9)

16.0
(11.4‑21.8)

60-day 6.27
(5.56‑7.17)

7.23
(6.41‑8.28)

8.76
(7.73‑10.1)

9.99
(8.76‑11.5)

11.6
(9.79‑13.8)

12.8
(10.6‑15.5)

14.0
(11.1‑17.4)

15.1
(11.5‑19.4)

16.6
(12.1‑21.9)

17.6
(12.6‑23.8)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical
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Appendix D – Hydraulic Computations 

Detention and Water Quality BMP – Bioretention Area 
 

The WQCV is calculated as a function of imperviousness and BMP drain time using Equation 3-1, and as 
shown in Figure 3-2 of the UDFCD Manuel, Volume 3: 

 

 

Sub-Basin ID Total Area (ac) Impervious Area (ac) Impervious (%) 
D-4 0.30 0.06 18.7% 
D-5 0.87 0.23 26.3% 
D-6 (OS) 0.27 0.14 53.7% 
DESIGN POINT (2+3) 1.44 0.43 29.85 
 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 = 0.80(0.91 ∗ (0.2985)3 − 1.19 ∗ (0.2985)2 + 0.78 ∗ 0.2985)  =   0.146 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑒𝑒𝑒𝑒 𝑖𝑖𝑖𝑖𝑖𝑖ℎ𝑒𝑒𝑒𝑒 

 

 

 

 

 

 

 



Appendix D – Hydraulic Computations 

 

𝑉𝑉 = �
0.146 𝑖𝑖𝑖𝑖

12 𝑖𝑖𝑖𝑖𝑓𝑓𝑓𝑓
� ∗ 1.44 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 =   0.0175 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝑓𝑓𝑓𝑓 

0.0175 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝑓𝑓𝑓𝑓 ∗ 43,560 𝑓𝑓𝑡𝑡2 =  763.2 𝑓𝑓𝑡𝑡3 

Rounded to 765 ft3 



Appendix D – Hydraulic Computations 

Bioretention  Area Calculation 

 

𝐴𝐴 ≥ �
2
3
� ∗ �

765
1.25

�  =   408 𝑓𝑓𝑡𝑡2 

The USCDM presents the following: 

 

𝐴𝐴F = 0.02 ∗ (1.44 ∗ 43,560) ∗ 0.2985 = 375 𝑓𝑓𝑓𝑓2 

The higher area is 408 ft2. The bioretention area to be regraded in the existing low point of the site is 
approximately 2,700 ft2 of 10 percent slope from elevation 5843 to 5842 and 1,700 ft2 of 10 percent 
slope from elevation 5842 to elevation 5841.75. The design result is bioretention area of 4,400 ft2 with a 
total volume of approximately 1,775 ft3. This is a 2.32 safety factor for the calculated bioretention area 
with a drain time of 12 hours. 



Appendix D – Hydraulic Computations 

Level Spreader Calculation 
 

 

𝑊𝑊 =
0.08 𝑐𝑐𝑐𝑐𝑐𝑐

0.05
 = 1.60 𝑓𝑓𝑓𝑓 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑤𝑤𝑤𝑤𝑑𝑑𝑡𝑡ℎ 

Design width of 2 ft. used. Safety factor of 1.25 

 

Design Length = 14’ 



Appendix E – Weiss Consulting Engineering, Inc. Drainage Report (1983) 
 



















Appendix F – Entech Engineering, Inc. SSI Report (2018) 
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3.0 Floodplain	Impacts	

According to the FEMA floodplain map for this
08041C0763G, dated December 7, 2018 (see A
area of minimal flood hazard.  
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