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PURPOSE

This document is the Final Drainage report for Tamlin Road Storage Yard. The purpose of this report
is to:

1. Identify on-site and off-site drainage patterns.

2. Recommend storm water facilities to collect and convey storm runoff from the proposed
development to appropriate discharge and/or detention locations.

3. Recommend water quality and detention facilities to control discharge release rates to below
historic.

4. Demonstrate compliance with surrounding major drainage basin planning studies, master
development drainage plans and flood insurance studies.

GENERAL SITE DESCRIPTION

LOCATION
Tamlin Road Storage Yard, known as ‘the site’ from herein, is currently vacant land located in a
portion of Section 20, Township 13 South, Range 65 West of the Sixth Principal Meridian in
unincorporated El Paso County, Colorado. The site is located northeast of the Tamlin Road and
Marksheffel Road intersection. The site is bound by Tamlin Road to the west and north, vacant land
owned by Norwood to the east and south. Stetson Hills Filing No. 3 and 4 is located adjacent to the
site on the west side of Marksheffel Road. A vicinity map has been presented in Appendix A.

Sand Creek East Fork tributary is located approximately ¼ mile east of the site. The ultimate outfall
of this drainageway is Fountain Creek. However, there are no existing stormwater facilities located
on site.

DESCRIPTION OF PROPERTY
The site is approximately 16.5 acres and is covered with sparse trees and native vegetation. There are
no existing structures on the site. An existing dirt road proceeds southeast from Tamlin Road through
the site to service an existing water tank, located south of the site. There is a ridge that divides the
drainage on the site. Roughly 6.5 acres drains southwest with slopes between 3-10% while the
remaining 10 acres drains east with slopes up to 8%. In the developed condition, the site will be
asphalt drive aisles, parking stalls and a single trash enclosure.

The  site  is  comprised  solely  of  Truckton  sandy  loam,  which  is  classified  as  a  Type  A  soil  by  the
NRCS. Group A soils exhibit a high infiltration rate when thoroughly wet and consist chiefly of
deep, well drained to excessively drained gravelly sands. These soils have a high rate of water
transmission. A NRCS soil survey map is presented in Appendix A.
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There are no known irrigation facilities located on the project site. An existing water line (size
unknown) runs north-south through the site in a 30’ utility easement. Additionally, three gas mains
(size unknown) cross the site. Two of the existing gas lines are parallel to the water main within two
separate 50’ easements. The third gas line runs parallel to Tamlin in a dedicated 50’ easement. All
existing utilities will remain and no grading will occur within the limits of the easements.

EXISTING DRAINAGE CONDITIONS

MAJOR BASIN DESCRIPTIONS
The site lies within the West Tributary Sand Creek regional sub basin within the Sand Creek Major
Drainage Basin. The “Sand Creek Drainage Basin Planning Study” prepared by Kiowa Engineering
revised in March 1996, evaluated the Sand Creek Major Drainage Basin, the existing facilities
therein and provided recommendations for future development. A map of the Sand Creek regional
sub basins is presented in Appendix B.

The Sand Creek Basin covers approximately 54 square miles in unincorporated El Paso County and
Colorado Springs, CO. The undeveloped portions of the basin are typified by rolling range land with
fair vegetative cover associated with semi-arid climates. The headwaters of the basin are in The
Black Forest and general topography trends south to southwest towards its ultimate outfall into
Fountain Creek. Per the Sand Creek DBPS, the Sand Creek East Fork Subtributary runs outside the
western boundary of the site. This drainageway begins at the confluence with the mainstem of East
Fork Sand Creek and runs north to Barnes Road.

Based on the FEMA FIRM Map number 08041C0543G and 08041C0545G, the site does not fall
within a FEMA defined floodplain and is classified as Zone X, which are areas determined to be
outside the 0.2% annual chance floodplain. FIRM maps of the site and surrounding areas have been
presented in Appendix A.

EXISTING SUB-BASIN DRAINAGE
Existing drainage patterns are split on the site by a ridge running north-south. The eastern portion of
the site drains across undeveloped land to Sand Creek East Fork Subtributary. The western portion of
the site drains across Tamlin Road and Marksheffel road into Eastview Estates Filing No. 3 storm
sewer. An existing drainage analysis and map are presented in Appendix C and F, respectively.
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PROPOSED DRAINAGE CONDITIONS

PROPOSED SUB-BASIN DRAINAGE
In general, runoff generated from the site will be collected and conveyed to a full spectrum water
quality and detention pond, Pond A. All proposed parking and drive aisles will be constructed of
crushed asphalt. However, there is a possibility of the owner paving the drive aisles and parking
stalls with asphalt in the future. Therefore, all calculations (hydrologic and hydraulic) have been
performed per the future asphalt condition. The west side of the parcel was not delineated as a basin
since the land will not be developed and will continue to follow historic drainage patterns.

The proposed basin descriptions are as follows:

Basins Tributary to Proposed Full Spectrum Detention and Water Quality Pond A
Basin A1 consists of approximately 0.09 acres of existing Tamlin Road pavement and undeveloped
areas paralleling Tamlin Road. Runoff from these areas will sheet flow southeast to Design Point
(DP) #1. From here, Basin A1 flows (Q5 = 0.2 cfs and Q100 = 0.4 cfs) to DP#2 prior to being captured
and detained in Full Spectrum Detention and Water Quality Pond A. This is the only offsite flow that
will be captured in the proposed pond.

Basin A2 consists of approximately 4.05 acres of crushed asphalt drives, crushed asphalt parking
stalls and landscaped areas. Runoff from this basin (Q5 = 13.5 cfs and Q100 = 26.0 cfs) sheet flows
southeast to DP #2 before being captured and detained in Full Spectrum Detention and Water Quality
Pond A.

Basin A3 consists of approximately 4.72 acres of crushed asphalt drives, crushed asphalt parking
stalls and landscaped areas. Runoff from this basin (Q5 = 16.0 cfs and Q100 = 30.0 cfs) sheet flows
northeast to DP #2 before being captured in Full Spectrum Detention and Water Quality Pond A.

Basin A4 consists of approximately 0.70 acres and consists of Full Spectrum Detention and Water
Quality Pond A. Runoff from this basin (Q5 = 0.3 cfs and Q100 = 1.9 cfs) will be captured within the
pond. Full Spectrum Detention and Water Quality Pond A will release at equal to or less than historic
rates and is detailed later in this report.

Basins Not Tributary to Proposed Full Spectrum Detention and Water Quality Pond A
(Undetained Release Offsite)
Basin E is an existing offsite basin tributary to the site and is described by Park Engineering in the
“Drainage Technical Memo – Trojan Storage 246-67” dated 7/5/16. Refer to the memo and
corresponding plan in Appendix B. Basin E consists of approximately 5.55 acres of existing storage
buildings and asphalt driveways. Runoff from this basin is routed to an existing water quality /
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detention pond located on the northwest side of Tamlin Road. Refer to the drainage maps in
Appendix F for the pond location in relation to the site. The discharge from this pond (Q100 = 5.6 cfs
(the memo does not give the 5-year flow)) enters the existing ditch on the northwest side of Tamlin
Road at DP E1. The existing ditch is in a sump condition. Stormwater that overtops Tamlin Road will
enter Basin A5 and will be bypassed around the site via proposed swales and a culvert to a proposed
low-tailwater basin at DP#4 (Q100 = 11.0 cfs).  The low-tailwater basin will act as an energy
dissipater and release these existing flows across gradually sloping undeveloped land as sheet flow
towards the Sand Creek East Fork Subtributary approximately 1,000 feet east.

Basin A5 consists of approximately 1.84 acres of existing Tamlin Road asphalt and undeveloped
land. Runoff from this basin (Q5 = 1.2 cfs and Q100 = 5.5 cfs) will follow historic patterns and sheet
flow southeast offsite along the property line or enter the proposed swale and discharge offsite at the
proposed low-tailwater basin at DP#4. Per Section I.7.1.B.7 of the ECM – Stormwater Quality Policy
and Procedures, the County may exclude sites with land disturbance to undeveloped land that will
remain undeveloped from the WQCV standard. Therefore, Basin A5 will not be detained in Full
Spectrum Detention and Water Quality Pond A.

Basin A6 consists of approximately 0.22 acres of landscape area and undeveloped land. Runoff from
this basin (Q5 = 0.1 cfs and Q100 = 0.7 cfs) will follow historic patterns and sheet flow east offsite at
DP#5. Per Section I.7.1.B.7 of the ECM – Stormwater Quality Policy and Procedures, the County
may exclude sites with land disturbance to undeveloped land that will remain undeveloped from the
WQCV standard. Therefore, Basin A6 will not be detained in Full Spectrum Detention and Water
Quality Pond A.

Basin A7 consists of approximately 0.39 acres of landscape area and undeveloped land. Runoff from
this basin (Q5 = 0.2 cfs and Q100 = 1.2 cfs) will follow historic patterns and sheet flow east offsite at
DP#6. Per Section I.7.1.B.7 of the ECM – Stormwater Quality Policy and Procedures, the County
may exclude sites with land disturbance to undeveloped land that will remain undeveloped from the
WQCV standard. Therefore, Basin A7 will not be detained in Full Spectrum Detention and Water
Quality Pond A.

Basin A8 consists of approximately 0.40 acres of landscape area and undeveloped land. Runoff from
this basin (Q5 = 0.2 cfs and Q100 = 1.2 cfs) will follow historic patterns and sheet flow east offsite at
DP#7. Per Section I.7.1.B.7 of the ECM – Stormwater Quality Policy and Procedures, the County
may exclude sites with land disturbance to undeveloped land that will remain undeveloped from the
WQCV standard. Therefore, Basin A8 will not be detained in Full Spectrum Detention and Water
Quality Pond A.

Total runoff released offsite along the eastern property line from Basins A5-A8, Basin E, and the Full
Spectrum Detention and Water Quality Pond A at design points 4-7 (Q100 = 20.7 cfs) is less than the
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historic flow at the property line from Basin EX2 at existing design point 2 (Q100 = 21.2 cfs). The
existing wide grassed gently-sloped swale that receives the flow along the eastern property line is
currently stable. Therefore, the proposed development will not negatively impact the receiving swale.

DEVELOPMENT CRITERIA REFERENCE
Storm Drainage Analysis and Design Criteria for this project were implemented from the El Paso
County “Drainage Criteria Manual” (DCM) and the “Urban Storm Drainage Criteria Manual” by
Urban Drainage and Flood Control District (USDCM).

HYDROLOGIC CRITERIA
All hydrologic data was obtained from the “El Paso County Drainage Criteria Manual" Volumes 1
and 2, and the “Urban Drainage and Flood Control District Urban Storm Drainage Criteria Manual”
Volumes 1, 2, and 3. Onsite drainage improvements were designed based on the 5 year (minor) storm
event and the 100-year (major) storm event. Runoff was calculated using the Rational Method, and
rainfall intensities for the 5-year and the 100-year storm return frequencies were obtained from Table
6-2 of the Colorado Springs Criteria. One hour point rainfall data for the storm events is identified in
the chart below.  Runoff coefficients were determined based on proposed land use and from data in
Table 6-6 from the DCM. Time of concentrations were developed using equations from DCM. Water
quality and detention pond will be sized per the full spectrum method presented in Chapter 13 of the
DCM. All runoff calculations and applicable charts and graphs are included in Appendix A.

Table 1 - 1-hr Point Rainfall Data
Storm Rainfall (in.)
5-year 1.50

100-year 2.52

Rock mulch islands are dispersed throughout the parking areas. Table 6-6 from the El Paso County
DCM does not provide a composite percent impervious for rock mulch. The impervious value for
gravel, of 80%, does not apply for rock mulch since the gravel impervious value is based upon
compacted gravel used for roads. The rock mulch utilized on site will not be compacted and will
have undisturbed soil underneath allowing percolation. Table 6-3 from Volume 1 of Urban Drainage
and Flood Control District Urban Storm Drainage Criteria Manual proposes an impervious value of
40% for packed gravel. JR Engineering is proposing to use a value of 20% for rock mulch areas due
to the void space and undisturbed area that increase perviousness.

HYDRAULIC CRITERIA
The Rational Method and USDCM’s SF-2 and SF-3 forms were used to determine the runoff from
the minor and major storms on the site, and the UDFCD UD-Detention v3.07 spreadsheet was
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utilized for sizing the water quality and detention pond as well as outlet structure. Manning’s
equation was used to size the proposed drainage swales in this report.

DRAINAGE FACILITY DESIGN

FOUR STEP PROCESS TO MINIMIZE ADVERSE IMPACTS OF URBANIZATION
In accordance with the Colorado Springs Drainage Criteria Manual, Volume 2 this site has
implemented the four step process to minimize adverse impacts of urbanization. The four step
process includes reducing runoff volumes, treating the water quality capture volume (WQCV),
stabilizing drainage ways, and implementing long-term source controls.

Step 1 – Reducing Runoff:  The Tamlin Road Storage Yard consists of crushed asphalt drive aisles
and parking spaces with lawn areas interspersed within the development which helps disconnect
impervious areas and reduce runoff volumes. The IRF worksheet can be found in Appendix C.

Step 2 – Treating the Water Quality Capture Volume: Water Quality treatment for this site is
provided in one onsite full spectrum water quality and detention pond. Runoff from the site will sheet
flow over the proposed crushed asphalt parking area to the detention pond.

Step 3 – Stabilizing Drainageways:  There are no major drainageways on the site that need to be
stabilized. No drainage fees are due with this site development plan and final drainage report. If the
site were to be platted in the future, drainage fees will be paid at that time in order to help fund major
drainage improvements per the “Sand Creek Drainage Basin Planning Study”. These improvements
help stabilize major offsite drainage ways.

Step 4 – Implementing Long Term Source Controls:  BMP’s will be utilized to minimize off-site
contaminants and to protect the downstream receiving waters.  Site specific temporary source control
BMPs that will be implemented include, but are not limited to, silt fencing placed around
downstream areas of disturbance, construction vehicle tracking pads at the entrances, designated
vehicle fueling areas, covered storage areas, spill containment and control, etc. The permanent
erosion control BMP’s include crushed asphalt drives and parking.

WATER QUALITY
Runoff from Basins A1-A4 will be conveyed to Full Spectrum Water Quality and Detention Pond A,
located along the site’s eastern boundary. All proposed parking and drive aisles will be constructed
of crushed asphalt. However, there is a possibility of the owner paving the drive aisles and parking
stalls with asphalt in the future. Therefore, all water quality and detention calculations are per the
asphalt condition.
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Pond A has a total of 9.56 tributary acres for total detention basin volume of 1.262 ac-ft. The pond
was designed to accommodate only the flows from Basins A1-A4, not the flow from the existing
offsite Basin E, which will bypass the pond. Pond A utilizes a full spectrum outlet structure to detain
the WQCV for a 42-hr period, the EURV for a 79-hour period and the 100-yr volume for 86-hr
period. Per the UD-Detention spreadsheet found in Appendix E, the outlet structure releases at
adequately functions for both Water Quality and EURV and releases at historic rates for the 25, 50
and 100-year storm.  The 5-year and 10-year storm release at 0.2 cfs and 0.1 cfs above the historic
rates, respectively.  The author attempted to further restrict the 5 and 10-year release rate to historic
through a variety of techniques but was unable to accomplish the reduction without increasing a
second issue of excessive drain time.  Please note the EURV release (0.3 cfs) is equal to the historic
10 year release rate (0.3 cfs).

Pond A will discharge into a proposed energy dissipater (low tailwater basin) located along the
eastern property line. An existing riprap pad on the adjacent property was placed by others in the
past.  The pad shows no adverse effects from past storms and further helps disperse the flow.  From
here, stormwater will maintain historic drainage patterns and release these existing flows into a
broad, well vegetated, gently sloping natural swale towards the Sand Creek East Fork Subtributary
approximately 1,000 feet east. The downstream swale was analyzed in the 100-year condition
assuming that all design points that release offsite (4, 5, 6 and 7), as well as Pond A, have found their
way to the swale. The swale was found to have non-erosive velocities of under 2 feet per second.
Therefore, the natural swale is adequate and does not require any protection or improvements. Refer
to a channel report in Appendix D.

EROSION CONTROL PLAN
The El Paso County Drainage Criteria Manual specifies an Erosion Control Plan and associated cost
estimate to be submitted with the Final Drainage Report.  We respectfully request that the Erosion
Control Plan and Cost Estimate be submitted in conjunction with the grading and erosion control
plan and construction assurances posted prior to obtaining a grading permit.

OPERATION & MAINTENANCE
In order to ensure the function and effectiveness of the stormwater infrastructure, maintenance
activities such as inspection, routine maintenance, restorative maintenance, rehabilitation and repair,
are required. The property owner shall be responsible for the inspection, maintenance, rehabilitation
and repair of stormwater and erosion control facilities located on the property unless another party
accepts such responsibility in writing and responsibility is properly assigned through legal
documentation. Access is provided from onsite facilities. An Inspection and Maintenance Manual
will accompany the Final Drainage Report submittal package.
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FLOODPLAIN STATEMENT
Based on the FEMA FIRM Map number 08041C0543G and 08041C0545G, the site does not fall
within a FEMA defined floodplain and is classified as Zone X, which are areas determined to be
outside the 0.2% annual chance floodplain. FIRM maps of the site and surrounding areas have been
presented in Appendix A.

DRAINAGE AND BRIDGE FEES
The site lies within the Sand Creek Drainage Basin. See Table 2 below for required drainage basin
fees.  Per El Paso County processes, drainage fees are due at the time of platting. This development is
not proposed to be platted and the fees shown in Table 2 below are for informational purposes only.
The fees are based on a paved site and have not taken into consideration pond construction credits for
the proposed detention pond.

Table 2 – Basin Fees
Tamlin Road Storage Yard Drainage Basin Fees

Total
Area

Site%
Imperviousnes

s
Impervious

Acres
Drainage

Fee/Impervious Acre

Bridge
Fee/Impervious

Acre Total Fee
12.41 71.70% 8.9 $18,940 $5,559 $218,041.10

CONSTRUCTION COST OPINION
See Table 3 below for cost opinion of private storm sewer infrastructure.

Table 3 – Construction Cost Opinion
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SUMMARY

The proposed Tamlin Road RV Storage drainage improvements include storm sewer, a Full
Spectrum Detention and Water Quality Pond, and an engineered outfall. The proposed development
will not adversely affect the offsite major drainageways or surrounding developments. This report is
in conformance with the latest El Paso County Storm Drainage Criteria requirements for this site.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

97 Truckton sandy loam, 3 
to 9 percent slopes

A 17.9 100.0%

Totals for Area of Interest 17.9 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/11/2019
Page 3 of 4



Tie-break Rule: Higher

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/11/2019
Page 4 of 4



CS
Callout
SITE

CS
Polygon



CS
Polygon

CS
Callout
SITE



USGS The National Map: Orthoimagery. Data refreshed April, 2019.

National Flood Hazard Layer FIRMette

0 500 1,000 1,500 2,000250
Feet

Ü

10
4°

41
'6.

69
"W

 38°54'30.77"N 

104°40'29.24"W
 

38°54'2.78"N 

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

SPECIAL FLOOD
HAZARD AREAS

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or Depth Zone AE, AO, AH, VE, AR
Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
depth less than one foot or with drainage
areas of less than one square mile  Zone X
Future Conditions 1% Annual
Chance Flood Hazard Zone X
Area with Reduced Flood Risk due to
Levee. See Notes. Zone X
Area with Flood Risk due to Levee Zone D

NO SCREEN Area of Minimal Flood Hazard Zone X

Area of Undetermined Flood Hazard Zone D

Channel, Culvert, or Storm Sewer
Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
17.5 Water Surface Elevation

Coastal Transect

Coastal Transect Baseline
Profile Baseline
Hydrographic Feature

Base Flood Elevation Line (BFE)

Effective LOMRs

Limit of Study
Jurisdiction Boundary

Digital Data Available
No Digital Data Available
Unmapped

This map complies with FEMA's standards for the use of 
digital flood maps if it is not void as described below. 
The basemap shown complies with FEMA's basemap 
accuracy standards
The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 6/14/2019 at 10:33:46 AM  and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.
This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes. 

Legend

OTHER AREAS OF
FLOOD HAZARD

OTHER AREAS

GENERAL
STRUCTURES

OTHER
FEATURES

MAP PANELS

8

1:6,000

B 20.2

The pin displayed on the map is an approximate 
point selected by the user and does not represent 
an authoritative property location.

CS
Callout
SITE

CS
Polygon



FINAL DRAINAGE REPORT FOR
TAMLIN ROAD RV & BOAT STORAGE

Appendix B
Reference Material
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Appendix C
Hydrologic Calculations



Tributary Area Percent tc Q5 Q100 Tributary Q5 Q100

Sub-basin (acres) Impervious C5 C100 (min) (cfs) (cfs) Sub-basin (cfs) (cfs)

EX1 6.43 2% 0.05 0.36 13.4 1.2 14.3 1 1.2 14.3
EX2 10.08 2% 0.05 0.36 15.4 1.8 21.2 2 1.8 21.2

DESIGN POINT
SUMMARY TABLE

BASIN SUMMARY TABLE

EX. DRAINAGE CALCS
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Subdivision: TAMLIN ROAD STORAGE YARD Project Name: TAMLIN ROAD STORAGE YARD
Location: Colorado Springs Project No.:

Calculated By: NQJ
Checked By: 0

Date: 11/1/19

EX1 6.43 2% 6.43 2.0% 90% 0.00 0.0% 100% 0.00 0.0% 2.0%
EX2 10.08 2% 10.08 2.0% 90% 0.00 0.0% 100% 0.00 0.0% 2.0%

TOTAL 16.51 2.0%

Area (ac)

25134.00

EX. COMPOSITE % IMPERVIOUS CALCULATIONS

Weighted
% Imp.

Basins Total
Weighted %

Imp.
Basin ID Total Area (ac) % Imp. Area (ac)

Paved Roads

% Imp. Area (ac)
Weighted

% Imp.

Historic Flow Analysis Roofs
Weighted

% Imp.
% Imp.
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Subdivision: TAMLIN ROAD STORAGE YARD Project Name: TAMLIN ROAD STORAGE YARD
Location: Colorado Springs Project No.:

Calculated By: NQJ
Checked By: 0

Date: 11/1/19

EX1 6.43 2.0% 6.43 0.00 0.00 6.43 0.00 0.00 0.05 0.73 0.90 0.36 0.81 0.96 0.05 0.36

EX2 10.08 2.0% 10.08 0.00 0.00 10.08 0.00 0.00 0.05 0.73 0.90 0.36 0.81 0.96 0.05 0.36

TOTAL 16.51 2.0% 16.51 0.00 0.00 16.51 0.00 0.00 --- --- --- --- --- --- 0.05 0.36

Minor Coefficients Major Coefficients

C5,A,ROOFS C5,A, ROADS C100,A, HISTORIC C100,A,ROOFS C100,A, ROADS

EX. COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Basins Total
Weighted C5

Basins Total
Weighted C100Basin ID

Area A
(ac)

Area B
(ac)

Area C/D
(ac)

Area
Historic

(ac)

Area
Roofs (ac)

Area Paved
Roads (ac)

C5,A,HISTORIC

25134.00

Total Area
(ac)

Basins Total
Weighted %

Imp.

Hydrologic Soil Group Land Use
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Subdivision: TAMLIN ROAD STORAGE YARD Project Name: TAMLIN ROAD STORAGE YARD
Location: Colorado Springs Project No.:

Calculated By: NQJ
Checked By: 0

Date: 11/1/19

FINAL

BASIN D.A. Hydrologic Impervious C5 C100 L S o t i L t S t K VEL. t t COMP. t c TOTAL Urbanized t c t c

ID (ac) Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

EX1 6.43 A 2% 0.05 0.36 54 3.5% 9.2 550 4.7% 10.0 2.2 4.2 13.4 604.0 30.2 13.4

EX2 10.08 A 2% 0.05 0.36 76 3.9% 10.5 537 3.4% 10.0 1.8 4.9 15.4 613.0 30.9 15.4

NOTES:

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

EX. STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25134.00
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Project Name: TAMLIN ROAD STORAGE YARD
Subdivision: TAMLIN ROAD STORAGE YARD Project No.:

Location: Colorado Springs Calculated By: NQJ
Design Storm: Checked By: 0

Date:
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1 EX1 6.43 0.05 13.4 0.32 3.69 1.2

2 EX2 10.08 0.05 15.4 0.50 3.48 1.7

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

TOTAL FLOW DISCHARGING OFFSITE TO
UNDEVELOPED LAND

TOTAL FLOW DISCHARGING TO TAMLIN ROAD

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

EX. STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25134.00

11/1/19
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Project Name: TAMLIN ROAD STORAGE YARD
Subdivision: TAMLIN ROAD STORAGE YARD Project No.:

Location: Colorado Springs Calculated By: NQJ
Design Storm: Checked By: 0

Date:
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1 EX1 6.43 0.36 13.4 2.31 6.19 14.3

2 EX2 10.08 0.36 15.4 3.63 5.84 21.2

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

TOTAL FLOW DISCHARGING TO TAMLIN ROAD

TOTAL FLOW DISCHARGING OFFSITE ALONG WESTERN
PROPERTY LINE TO UNDEVELOPED PARCEL

STORM DRAINAGE SYSTEM DESIGN
EX. STANDARD FORM SF-3

(RATIONAL METHOD PROCEDURE)

25134.00

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

11/1/19

STREET
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Tributary Area Percent tc Q5 Q100 Q5 Q100

Sub-basin (acres) Impervious (min) (cfs) (cfs) (cfs) (cfs)

A1 0.09 33% 0.35 0.55 5.0 0.2 0.4 1 0.2 0.4

A2 4.05 74% 0.71 0.81 6.8 13.5 26.0 2 28.7 54.6

A3 4.72 81% 0.78 0.86 8.5 16.0 30.0 3 28.8 56.3

A4 0.70 0% 0.08 0.35 7.0 0.3 1.9 4 1.2 11.0

A5 1.84 9% 0.15 0.40 8.5 1.2 5.5 5 0.1 0.7

A6 0.22 0% 0.08 0.35 5.0 0.1 0.7 6 0.2 1.2

A7 0.39 0% 0.08 0.35 5.0 0.2 1.2 7 0.2 1.2
A8 0.40 0% 0.08 0.35 5.0 0.2 1.2 E1 n/a 5.6

E 5.55 86% 0.79 0.84 n/a n/a 5.6

DESIGN POINT
SUMMARY TABLE

BASIN SUMMARY TABLE

TAMLIN ROAD RV & BOAT
STORAGE - PROPOSED

DRAINAGE CALCS

C5 C100 DP#
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Subdivision: TAMLIN ROAD RV STORAGE Project Name: TAMLIN ROAD RV STORAGE
Location: Colorado Springs Project No.:

Calculated By: RPD
Checked By: 0

Date: 5/27/20

A1 0.09 100% 0.03 33.3% 20% 0.00 0.0% 0% 0.06 0.0% 33.3%
A2 4.05 100% 2.92 72.1% 20% 0.29 1.4% 0% 0.84 0.0% 73.5%
A3 4.72 100% 3.74 79.2% 20% 0.38 1.6% 0% 0.60 0.0% 80.8%
A4 0.70 100% 0.00 0.0% 20% 0.00 0.0% 0% 0.70 0.0% 0.0%
A5 1.84 100% 0.16 8.7% 20% 0.00 0.0% 0% 1.68 0.0% 8.7%
A6 0.22 100% 0.00 0.0% 20% 0.00 0.0% 0% 0.22 0.0% 0.0%
A7 0.39 100% 0.00 0.0% 20% 0.00 0.0% 0% 0.39 0.0% 0.0%
A8 0.40 100% 0.00 0.0% 20% 0.00 0.0% 0% 0.40 0.0% 0.0%

TOTAL 12.41 56%

POND A TOTAL 9.56 POND A 71%

Rock Mulch
Weighted

% Imp.
% Imp. Area (ac)

25134.00

COMPOSITE % IMPERVIOUS CALCULATIONS

Weighted
% Imp.

Basins Total
Weighted %

Imp.
Basin ID Total Area (ac) % Imp. Area (ac)

Lawns

% Imp. Area (ac)
Weighted

% Imp.

Paved Roads (Asphalt)
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Subdivision: TAMLIN ROAD RV STORAGE Project Name: TAMLIN ROAD RV STORAGE
Location: Colorado Springs Project No.:

Calculated By: RPD
Checked By: 0

Date: 5/27/20

A1 0.09 33.3% 0.09 0.00 0.00 0.03 0.00 0.06 0.90 0.21 0.08 0.96 0.37 0.35 0.35 0.55

A2 4.05 73.5% 4.05 0.00 0.00 2.92 0.29 0.84 0.90 0.58 0.08 0.96 0.68 0.35 0.71 0.81

A3 4.72 80.8% 4.72 0.00 0.00 3.74 0.38 0.60 0.90 0.66 0.08 0.96 0.74 0.35 0.78 0.86

A4 0.70 0.0% 0.70 0.00 0.00 0.00 0.00 0.70 0.90 0.00 0.08 0.96 0.11 0.35 0.08 0.35

A5 1.84 8.7% 1.84 0.00 0.00 0.16 0.00 1.68 0.90 0.04 0.08 0.96 0.18 0.35 0.15 0.40

A6 0.22 0.0% 0.22 0.00 0.00 0.00 0.00 0.22 0.90 0.00 0.08 0.96 0.11 0.35 0.08 0.35

A7 0.39 0.0% 0.39 0.00 0.00 0.00 0.00 0.39 0.90 0.00 0.08 0.96 0.11 0.35 0.08 0.35

A8 0.40 0.0% 0.40 0.00 0.00 0.00 0.00 0.40 0.90 0.00 0.08 0.96 0.11 0.35 0.08 0.35

TOTAL 12.41 56.3% 12.41 0.00 0.00 6.85 0.24 4.89 --- --- --- --- --- --- 0.56 0.71

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Basins Total
Weighted C5

Basins Total
Weighted C100Basin ID

Area A
(ac)

Area B
(ac)

Area C/D
(ac)

Area
Roads (ac)

Area Rock
Mulch (ac)

Area
Lawns (ac)

C5,A,ROADS

25134.00

Total Area
(ac)

Basins Total
Weighted %

Imp.

Hydrologic Soil Group Land Use

TABLE 6-4 UTILIZED TO CALCULATE 'C-
VALUE' FOR ROCK MULCH

Minor Coefficients Major Coefficients

C5,A,ROCK MULCH C5,A, LAWNS C100,A. ROADS C100,A,ROCK MULCH C100,A, LAWNS
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Subdivision: TAMLIN ROAD RV STORAGE Project Name: TAMLIN ROAD RV STORAGE
Location: Colorado Springs Project No.:

Calculated By: RPD
Checked By: 0

Date: 5/27/20

FINAL

BASIN D.A. Hydrologic Impervious C5 C100 L S o t i L t S t K VEL. t t COMP. t c TOTAL Urbanized t c t c

ID (ac) Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

A1 0.09 A 33% 0.35 0.55 11 2.0% 3.6 250 2.9% 20.0 3.4 1.2 4.8 261.0 22.1 5.0

A2 4.05 A 74% 0.71 0.81 125 5.6% 4.5 455 2.7% 20.0 3.3 2.3 6.8 580.0 15.9 6.8

A3 4.72 A 81% 0.78 0.86 105 1.0% 5.9 517 2.8% 20.0 3.3 2.6 8.5 622.0 14.8 8.5

A4 0.70 A 0% 0.08 0.35 25 25.0% 3.2 160 1.0% 7.0 0.7 3.8 7.0 185.0 29.0 7.0

A5 1.84 A 9% 0.15 0.40 37 5.2% 6.0 275 7.4% 7.0 1.9 2.4 8.5 312.0 26.2 8.5

A6 0.22 A 0% 0.08 0.35 20 22.0% 3.0 25 22.0% 7.0 3.3 0.1 3.1 45.0 26.1 5.0

A7 0.39 A 0% 0.08 0.35 20 25.0% 2.8 25 25.0% 7.0 3.5 0.1 3.0 45.0 26.1 5.0

A8 0.40 A 0% 0.08 0.35 20 18.0% 3.2 25 18.0% 7.0 3.0 0.1 3.3 45.0 26.1 5.0

NOTES:

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25134.00

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)
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Project Name: TAMLIN ROAD RV STORAGE
Subdivision: TAMLIN ROAD RV STORAGE Project No.:

Location: Colorado Springs Calculated By: RPD
Design Storm: Checked By: 0

Date:
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E1 E 5.55 0.81 n/a n/a n/a n/a
0.2 0.03 2.0 406 2.8 2.4

1 A1 0.09 0.35 5.0 0.03 5.17 0.2

A2 4.05 0.71 6.8 2.86 4.71 13.5

A3 4.72 0.78 8.5 3.66 4.37 16.0
28.7 6.55 25.0 35 10.0 0.1

2 8.5 6.55 4.37 28.7

A4 0.70 0.08 7.0 0.06 4.67 0.3

3 8.5 6.61 4.36 28.8

4 A5 1.84 0.15 8.5 0.28 4.38 1.2

5 A6 0.22 0.08 5.0 0.02 5.17 0.1

6 A7 0.39 0.08 5.0 0.03 5.17 0.2

7 A8 0.40 0.08 5.0 0.03 5.17 0.2

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25134.00

5/27/20

BASIN A1 FLOW @ DP1, SHEET FLOW TO DP2

BASIN A3 FLOW @ DP2 (ROUTED IN SF2)

DP1, BASIN A2-A3 FLOW @ DP2, SHEET FLOW TO
DP3 (F.S.D. WQ POND)

BASIN A4 FLOW @ DP3 (ROUTED IN SF2)

BASIN A2 FLOW @ DP2 (ROUTED IN SF2)

BASIN E POND OVERFLOW @ DPE1, SWALE
ROUTES FLOW TO DP4

TOTAL BASIN A1-A4 FLOW ENTERING F.S.D. WQ
POND

TOTAL BASIN A8 FLOW (UNDEVELOPED), SHEET FLOW
EAST FOLLOWING EX. DRAINAGE PATTERNS

TOTAL BASIN A5 (UNDEVELOPED) FLOW AND BASIN E
POND OVERFLOW, SWALE DISCHARGES OFFSITE

THRU LOW-TAILWATER BASIN
TOTAL BASIN A6 FLOW (UNDEVELOPED), SHEET FLOW

EAST FOLLOWING EX. DRAINAGE PATTERNS
TOTAL BASIN A7 FLOW (UNDEVELOPED), SHEET FLOW

EAST FOLLOWING EX. DRAINAGE PATTERNS
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Project Name: TAMLIN ROAD RV STORAGE
Subdivision: TAMLIN ROAD RV STORAGE Project No.:

Location: Colorado Springs Calculated By: RPD
Design Storm: Checked By: 0

Date:
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E1 E 5.55 0.84 n/a n/a n/a 5.6
0.4 0.05 2.0 406 2.8 2.4

1 A1 0.09 0.55 5.0 0.05 8.68 0.4

A2 4.05 0.81 6.8 3.30 7.90 26.1

A3 4.72 0.86 8.5 4.08 7.34 30.0
54.6 7.43 25.0 35 10.0 0.1

2 8.5 7.43 7.34 54.6

A4 0.70 0.35 7.0 0.25 7.83 2.0

3 8.5 7.68 7.33 56.3

4 A5 1.84 0.40 8.5 0.74 7.36 5.4 n/a n/a n/a 11.0

5 A6 0.22 0.35 5.0 0.08 8.68 0.7

6 A7 0.39 0.35 5.0 0.14 8.68 1.2

7 A8 0.40 0.35 5.0 0.14 8.68 1.2

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

BASIN E POND OVERFLOW @ DPE1, SWALE
ROUTES FLOW TO DP4

STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3

(RATIONAL METHOD PROCEDURE)

25134.00

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

5/27/20

STREET

TOTAL BASIN A8 FLOW (UNDEVELOPED), SHEET FLOW
EAST FOLLOWING EX. DRAINAGE PATTERNS

TOTAL BASIN A5 (UNDEVELOPED) FLOW AND BASIN E
POND OVERFLOW, SWALE DISCHARGES OFFSITE THRU

LOW-TAILWATER BASIN
TOTAL BASIN A6 FLOW (UNDEVELOPED), SHEET FLOW

EAST FOLLOWING EX. DRAINAGE PATTERNS
TOTAL BASIN A7 FLOW (UNDEVELOPED), SHEET FLOW

EAST FOLLOWING EX. DRAINAGE PATTERNS

BASIN A1 FLOW @ DP1, SHEET FLOW TO DP2

BASIN A2 FLOW @ DP2 (ROUTED IN SF2)

BASIN A3 FLOW @ DP2 (ROUTED IN SF2)

DP1, BASIN A2-A3 FLOW @ DP2, SHEET FLOW TO
DP3 (F.S.D. WQ POND)

BASIN A4 FLOW @ DP3 (ROUTED IN SF2)

TOTAL BASIN A1-A4 FLOW ENTERING F.S.D. WQ
POND
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Worksheet Protected

User Input

Calculated cells Designer:
Company:

***Design Storm: 1-Hour Rain Depth WQCV Event 1.19 inches Date:
***Minor Storm: 1-Hour Rain Depth 5-Year Event 1.50 inches Project:
***Major Storm: 1-Hour Rain Depth 100-Year Event 2.52 inches Location:

Optional User Defined Storm CUHP

(CUHP) NOAA 1 Hour Rainfall Depth and Frequency
for User Defined Storm

100-Year Event

Max Intensity for Optional User Defined Storm 0

SITE INFORMATION (USER-INPUT)

Sub-basin Identifier A1 A2 A3 A4

Receiving Pervious Area Soil Type Sandy Loam Sandy Loam Sandy Loam Sandy Loam

Total Area (ac., Sum of DCIA, UIA, RPA, & SPA) 0.085 4.050 4.622 0.699

Directly Connected Impervious Area (DCIA, acres) 0.000 2.406 3.230 0.000

Unconnected Impervious Area (UIA, acres) 0.024 0.571 0.551 0.000

Receiving Pervious Area (RPA, acres) 0.061 0.625 0.251 0.000

Separate Pervious Area (SPA, acres) 0.000 0.448 0.590 0.699

C C C V

CALCULATED RESULTS (OUTPUT)

Total Calculated Area (ac, check against input) 0.085 4.050 4.622 0.699

Directly Connected Impervious Area (DCIA, %) 0.0% 59.4% 69.9% 0.0%

Unconnected Impervious Area (UIA, %) 28.2% 14.1% 11.9% 0.0%

Receiving Pervious Area (RPA, %) 71.8% 15.4% 5.4% 0.0%

Separate Pervious Area (SPA, %) 0.0% 11.1% 12.8% 100.0%
AR (RPA / UIA) 2.542 1.095 0.456 0.000

Ia Check 0.280 0.480 0.690 1.000

f / I for WQCV Event: 0.9 0.9 0.9 0.9

f / I for 5-Year Event: 0.5 0.5 0.5 0.5

f / I for 100-Year Event: 0.3 0.3 0.3 0.3

f / I for Optional User Defined Storm CUHP:

IRF for WQCV Event: 0.76 0.81 0.86 0.00

IRF for 5-Year Event: 0.86 0.89 0.93 1.00

IRF for 100-Year Event: 0.90 0.93 0.96 1.00

IRF for Optional User Defined Storm CUHP:

Total Site Imperviousness:  Itotal 28.2% 73.5% 81.8% 0.0%

Effective Imperviousness for WQCV Event: 21.5% 70.8% 80.1% 0.0%

Effective Imperviousness for 5-Year Event: 24.3% 72.0% 80.9% 0.0%

Effective Imperviousness for 100-Year Event: 25.4% 72.5% 81.3% 0.0%

LID / EFFECTIVE IMPERVIOUSNESS CREDITS

WQCV Event CREDIT:  Reduce Detention By: 16.6% 4.5% 3.2% N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
This line only for 10-Year Event N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

100-Year Event CREDIT**:  Reduce Detention By: 10.4% 1.3% 0.6% N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
User Defined CUHP CREDIT:  Reduce Detention By:

Total Site Imperviousness: 71.7% Notes:

Total Site Effective Imperviousness for WQCV Event: 69.7% * Use Green-Ampt average infiltration rate values from Table 3-3.
Total Site Effective Imperviousness for 5-Year Event: 70.6% ** Flood control detention volume credits based on empirical equations from Storage Chapter of USDCM.

Total Site Effective Imperviousness for 100-Year Event: 71.0% *** Method assumes that 1-hour rainfall depth is equivalent to 1-hour intensity for calculation purposed

Site-Level Low Impact Development (LID) Design Effective Impervious Calculator
LID Credit by Impervious Reduction Factor (IRF) Method

JR ENGINEERING
May 27, 2020
TAMLIN ROAD RV & BOAT STORAGE
COLORADO SPRINGS

RPD

RPA Treatment Type: Conveyance (C),
Volume (V), or Permeable Pavement (PP)

UD-BMP (Version 3.06, November 2016)

Total Site Effective Imperviousness for Optional User Defined Storm CUHP:

Effective Imperviousness for Optional User Defined Storm CUHP:

UD-BMP_v3.06.xlsm, IRF 7/10/2020, 12:41 PM



FINAL DRAINAGE REPORT FOR
TAMLIN ROAD RV & BOAT STORAGE

Appendix D
Hydraulic Calculations



Weir Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, May 27 2020

Pond A Spillway (Q_100 = 34.4 cfs (Per UD-Detention Peak Inflow))

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  60.00
Total Depth (ft) =  1.21
Side Slope (z:1) =  4.00

Calculations
Weir Coeff. Cw =  3.10
Compute by: Known Q
Known Q (cfs) =  34.40

Highlighted
Depth (ft) =  0.33
Q (cfs) =  34.40
Area (sqft) =  20.24
Velocity (ft/s) =  1.70
Top Width (ft) =  62.64
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Aug 18 2020

Pond A Spillway Channel Q100 = 34.4cfs (Per UD-Detention Peak Inflow)

Trapezoidal
Bottom Width (ft) =  60.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  1.21
Invert Elev (ft) =  5000.00
Slope (%) =  25.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  34.40

Highlighted
Depth (ft) =  0.12
Q (cfs) =  34.40
Area (sqft) =  7.26
Velocity (ft/s) =  4.74
Wetted Perim (ft) =  60.99
Crit Depth, Yc (ft) =  0.22
Top Width (ft) =  60.96
EGL (ft) =  0.47
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Spillway Velocity with 100yr flow (34.4cfs)  = 4.74fps

ClarkD
Rectangle

ClarkD
Text Box
4.74 < 5 fps



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, May 27 2020

Existing Swale Downstream of Pond A (Q_100 = 20.7 cfs)

Triangular
Side Slopes (z:1) =  50.00, 50.00
Total Depth (ft) =  1.00

Invert Elev (ft) =  1.00
Slope (%) =  1.00
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  20.70

Highlighted
Depth (ft) =  0.47
Q (cfs) =  20.70
Area (sqft) =  11.04
Velocity (ft/s) =  1.87
Wetted Perim (ft) =  47.01
Crit Depth, Yc (ft) =  0.41
Top Width (ft) =  47.00
EGL (ft) =  0.52
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CS
Typewritten Text
20.7 cfs = 6.6 (Pond A) + 11.0 (DP#4) + 0.7 (DP#5) + 1.2 (DP#6) + 1.2 (DP#7)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Jul 13 2020

Riprap Rundown to Pond A at DP 2 (Q_100 = 33.0 cfs per UD_Detention Peak Inflow)

Trapezoidal
Bottom Width (ft) =  4.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.00
Invert Elev (ft) =  1.00
Slope (%) =  25.00
N-Value =  0.040

Calculations
Compute by: Known Q
Known Q (cfs) =  33.00

Highlighted
Depth (ft) =  0.56
Q (cfs) =  33.00
Area (sqft) =  3.18
Velocity (ft/s) =  10.37
Wetted Perim (ft) =  7.54
Crit Depth, Yc (ft) =  1.00
Top Width (ft) =  7.36
EGL (ft) =  2.23
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33 CFS
4 FT

0.2 FT/FT

qt 10.31 FT
D50 11.59 IN

Type VL (D50) 6 IN
Type L (D50) 9 IN
Type M (D50) 12 IN
Type H (D50) 18 IN
Type VH (D50) 24 IN

Based on USDA's "Design procedures for rock-lined chute"
https://data.nal.usda.gov/dataset/rock-chute-design

Use Type M Riprap for channel (D50=12")

Channel Riprap Sizing Calcs

Existing Channel Discharge
Existing Channel Bottom Width

Channel Slope

https://data.nal.usda.gov/dataset/rock-chute-design


Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, May 27 2020

Basin A5 Swale (Q_100 = 11.0 cfs at DP#4)

Triangular
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  1.00

Invert Elev (ft) =  1.00
Slope (%) =  2.00
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  11.00

Highlighted
Depth (ft) =  0.85
Q (cfs) =  11.00
Area (sqft) =  2.89
Velocity (ft/s) =  3.81
Wetted Perim (ft) =  7.01
Crit Depth, Yc (ft) =  0.86
Top Width (ft) =  6.80
EGL (ft) =  1.08
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34.4 CFS
4 FT

1.5 FT
0.85 FT

Q/(WH^1.5) 2.24 <8.0

Q/(WH^0.5) 1.49
Yt/H 0.56

Low Tailwater Basin Riprap Sizing Calcs

Q
W
H
Yt

Use Type L Riprap for Low Tailwater Basin



FINAL DRAINAGE REPORT FOR
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Appendix E
Water Quality and Detention



Project:

Basin ID:

Depth Increment = ft

Watershed Information 6716.7 Top of Micropool -- 0.00 -- -- -- 0 0.000

Selected BMP Type = EDB 6717 -- 0.30 -- -- -- 750 0.017 112 0.003

Watershed Area = 9.56 acres 6718 -- 1.30 -- -- -- 5,149 0.118 3,062 0.070

Watershed Length = 713 ft 6719 -- 2.30 -- -- -- 9,172 0.211 10,222 0.235

Watershed Length to Centroid = 261 ft 6720 -- 3.30 -- -- -- 12,103 0.278 20,860 0.479

Watershed Slope = 0.023 ft/ft 6721 -- 4.30 -- -- -- 15,085 0.346 34,454 0.791

Watershed Imperviousness = 71.70% percent 6722 -- 5.30 -- -- -- 18,119 0.416 51,056 1.172

Percentage Hydrologic Soil Group A = 100.0% percent 6722.3 -- 5.60 -- -- -- 19,309 0.443 56,670 1.301

Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.225 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.874 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.595 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.777 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.922 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 1.102 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 1.278 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 1.488 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3 in.) = 1.843 acre-feet 3.00 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.571 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.745 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.894 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 1.069 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 1.173 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.275 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.225 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.649 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 0.401 acre-feet -- -- -- --

Total Detention Basin Volume = 1.275 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

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

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user 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 (WISV) = 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)

MHFD-Detention, Version 4.03 (May 2020)

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4 03.xlsm, Basin 7/10/2020, 12:44 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP
1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.26 Zone 1 (WQCV) 2.26 Zone 1 (WQCV)

4.54 Zone 2 (EURV) 4.54 Zone 2 (EURV)

5.55 Zone 3 (100-year) 5.55 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)
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MHFD-Detention_v4 03.xlsm, Basin 7/10/2020, 12:44 PM



  Project:
  Basin ID:

Estimated Estimated

Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 2.26 0.225 Orifice Plate

Zone 2 (EURV) 4.54 0.649 Rectangular Orifice

Zone 3 (100-year) 5.55 0.401 Weir&Pipe (Restrict)

Total (all zones) 1.275

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft2

Depth at top of Zone using Orifice Plate = 2.26 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.00

Orifice Area (sq. inches) 1.23 1.23

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected

Invert of Vertical Orifice = 2.26 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.02 N/A ft2

Depth at top of Zone using Vertical Orifice = 4.54 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.05 N/A feet

Vertical Orifice Height = 1.25 N/A inches

Vertical Orifice Width = 2.50 inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 4.54 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.54 N/A feet

Overflow Weir Front Edge Length = 3.00 N/A feet Overflow Weir Slope Length = 3.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 2.55 N/A

Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 4.50 N/A ft2

Overflow Grate Open Area % = 50% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 1.35 N/A ft2

Debris Clogging % = 70% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.95 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.77 N/A ft2

Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.75 N/A feet

Restrictor Plate Height Above Pipe Invert = 18.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 5.65 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.31 feet

Spillway Crest Length = 60.00 feet Stage at Top of Freeboard = 6.96 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.44 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 1.30 acre-ft

Max Ponding Depth of Target Storage Volume = 5.20 feet Discharge at Top of Freeboard = 8.35 cfs

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.00
CUHP Runoff Volume (acre-ft) = 0.225 0.874 0.595 0.777 0.922 1.102 1.278 1.488 1.843

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.595 0.777 0.922 1.102 1.278 1.488 1.843
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.2 0.3 2.6 4.9 8.0 12.7

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.03 0.27 0.52 0.84 1.33

Peak Inflow Q (cfs) = N/A N/A 12.7 16.8 20.1 24.7 29.2 33.0 41.3
Peak Outflow Q (cfs) = 0.1 0.3 0.3 0.3 0.3 1.7 3.2 5.8 8.3

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.4 1.1 0.7 0.6 0.7 0.7
Structure Controlling Flow = Plate Overflow Weir 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 N/A

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A 0.3 0.6 1.2 1.8
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 65 57 63 67 67 65 64 61
Time to Drain 99% of Inflow Volume (hours) = 40 71 62 68 73 74 74 73 72

Maximum Ponding Depth (ft) = 2.26 4.54 3.58 4.13 4.54 4.79 4.94 5.20 5.60
Area at Maximum Ponding Depth (acres) = 0.21 0.36 0.30 0.33 0.36 0.38 0.39 0.41 0.44

Maximum Volume Stored (acre-ft) = 0.226 0.876 0.559 0.733 0.872 0.969 1.027 1.127 1.301

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Example Zone Configuration (Retention Pond)

Basin A MHFD-Detention_v4 03.xlsm, Outlet Structure 8/17/2020, 9:00 AM



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 3 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 1 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 227 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 359 Slope 0.023

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 455 Shape 1.22

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 414

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 455 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 480 0.31

WQ Plate Flow at 100yr depth = 0.18 0.97(diameter = 1-1/8 inches) 50 Year 495

CLOG #1= 15% 1.08(diameter = 1-3/16 inches) 100 Year 521 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 561 1 Z2_Boolean

Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 2 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.18 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 2 1 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 1 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset

Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 8.00 60,000 10

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.00 (December 2019)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.02 0.60

0:15:00 0.00 0.00 2.11 3.44 4.25 2.86 3.48 3.47 4.45

0:20:00 0.00 0.00 6.82 8.72 10.17 6.35 7.31 7.94 9.66

0:25:00 0.00 0.00 12.70 16.76 20.09 12.56 14.32 15.38 19.06

0:30:00 0.00 0.00 12.43 15.87 18.29 24.68 29.18 33.03 41.26

0:35:00 0.00 0.00 9.47 11.86 13.63 22.75 26.66 32.61 40.33

0:40:00 0.00 0.00 7.26 8.82 10.08 18.51 21.70 26.10 32.32

0:45:00 0.00 0.00 5.18 6.59 7.68 13.59 15.85 20.15 25.05

0:50:00 0.00 0.00 3.80 5.09 5.70 10.84 12.59 15.52 19.37

0:55:00 0.00 0.00 2.91 3.82 4.42 7.67 8.82 11.52 14.27

1:00:00 0.00 0.00 2.56 3.32 3.97 5.71 6.51 8.93 11.06

1:05:00 0.00 0.00 2.44 3.15 3.84 4.85 5.53 7.86 9.79

1:10:00 0.00 0.00 2.05 3.08 3.79 4.04 4.58 5.75 7.07

1:15:00 0.00 0.00 1.85 2.82 3.77 3.63 4.10 4.64 5.64

1:20:00 0.00 0.00 1.73 2.55 3.41 3.05 3.43 3.41 4.11

1:25:00 0.00 0.00 1.67 2.40 2.89 2.76 3.11 2.75 3.31

1:30:00 0.00 0.00 1.62 2.31 2.59 2.34 2.63 2.34 2.80

1:35:00 0.00 0.00 1.60 2.26 2.42 2.12 2.38 2.14 2.55

1:40:00 0.00 0.00 1.60 1.92 2.31 1.99 2.24 2.07 2.46

1:45:00 0.00 0.00 1.60 1.74 2.26 1.93 2.17 2.04 2.42

1:50:00 0.00 0.00 1.60 1.63 2.24 1.90 2.13 2.04 2.42

1:55:00 0.00 0.00 1.25 1.57 2.13 1.88 2.12 2.04 2.42

2:00:00 0.00 0.00 1.05 1.44 1.87 1.88 2.12 2.04 2.42

2:05:00 0.00 0.00 0.58 0.80 1.04 1.05 1.18 1.13 1.35

2:10:00 0.00 0.00 0.31 0.44 0.57 0.59 0.66 0.63 0.75

2:15:00 0.00 0.00 0.15 0.23 0.29 0.30 0.34 0.32 0.39

2:20:00 0.00 0.00 0.06 0.11 0.13 0.15 0.16 0.16 0.18

2:25:00 0.00 0.00 0.02 0.03 0.04 0.04 0.05 0.05 0.06

2:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN
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Stormwater Facility Name:

Facility Location & Jurisdiction:

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

Watershed Slope = 0.023 ft/ft Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Length = 713 ft 0.00 0 0.00 0.00
Watershed Area = 9.56 acres 0.30 750 0.30 0.02

Watershed Imperviousness = 71.7% percent 1.30 5,149 1.30 0.07
Percentage Hydrologic Soil Group A = 100.0% percent 2.30 9,172 2.30 0.11
Percentage Hydrologic Soil Group B = 0.0% percent 3.30 12,103 3.30 0.23

Percentage Hydrologic Soil Groups C/D = 0.0% percent 4.30 15,085 4.30 0.30
5.30 18,119 5.30 6.75

User Input 17 5.60 19,309 5.60 6.91

WQCV Treatment Method = 40.00 hours

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 = 1.19 1.50 1.75 2.00 2.25 2.52 in
Calculated Runoff Volume = 0.225 0.760 0.916 1.088 1.339 1.571 acre-ft

OPTIONAL Override Runoff Volume = 0.19 0.47 0.62 0.74 0.97 1.06 acre-ft
Inflow Hydrograph Volume = 0.185 0.473 0.615 0.739 0.970 1.055 acre-ft

Time to Drain 97% of Inflow Volume = 32.7 52.8 58.4 62.8 65.4 64.9 hours
Time to Drain 99% of Inflow Volume = 34.7 56.5 62.8 67.7 71.2 71.0 hours

Maximum Ponding Depth = 1.99 3.19 3.67 4.05 4.52 4.64 ft
Maximum Ponded Area = 0.18 0.27 0.30 0.33 0.36 0.37 acres

Maximum Volume Stored = 0.173 0.447 0.584 0.703 0.866 0.913 acre-ft

Stormwater Detention and Infiltration Design Data Sheet

TAMLIN ROAD RV STORAGE - POND A

EL PASO COUNTY

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

Workbook Protected Worksheet Protected

Pond A_SDI_v1.08.xlsm, Design Data 7/10/2020, 1:15 PM
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WQCV_Trigger = 1
RunOnce= 1

CountA= 1
Draintime Coeff= 1.0

0 1 2 3
#N/A
#N/A

0 1 2 3
#N/A
#N/A

Check Data Set 1 Check Data Set 1

Stormwater Detention and Infiltration Design Data Sheet
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 Sheet 1 of 4
Designer:

Company:

Date:

Project:

Location:

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 71.0 %

B) Tributary Area's Imperviousness Ratio (i = Ia / 100 ) i = 0.710

C)  Contributing Watershed Area Area = 9.560  ac

D)  For Watersheds Outside of the Denver Region, Depth of Average d6 = 0.42  in
      Runoff Producing Storm

E)  Design Concept
     (Select EURV when also designing for flood control)

F)  Design Volume (WQCV) Based on 40-hour Drain Time VDESIGN= 0.223  ac-ft
      (VDESIGN = (1.0 * (0.91 * i3 - 1.19 * i2 + 0.78 * i) / 12 * Area )

G)  For Watersheds Outside of the Denver Region, VDESIGN OTHER= 0.218  ac-ft
      Water Quality Capture Volume (WQCV) Design Volume
      (VWQCV OTHER = (d6*(VDESIGN/0.43))

H)  User Input of Water Quality Capture Volume (WQCV) Design Volume VDESIGN USER=  ac-ft
      (Only if a different WQCV Design Volume is desired)

I)  Predominant Watershed NRCS Soil Group

J)  Excess Urban Runoff Volume (EURV) Design Volume
       For HSG A: EURVA = 1.68 * i1.28 EURV = 0.863  ac-f t
       For HSG B: EURVB = 1.36 * i1.08

       For HSG C/D: EURVC/D = 1.20 * i1.08

2. Basin Shape: Length to Width Ratio L : W = 0.8 : 1 INCREASE FLOW PATH FOR 2:1 RATIO
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

3. Basin Side Slopes

A)  Basin Maximum Side Slopes Z = 4.00  ft / ft
      (Horizontal distance per unit vertical, 4:1 or flatter preferred)

4. Inlet Riprap rundowns down the side slopes of the podn at outfall locations
and riprap pads extend into pond bottom.

A)  Describe means of providing energy dissipation at concentrated
      inflow locations:

Design Procedure Form:  Extended Detention Basin (EDB)

TAMLIN ROAD RV STORAGE

JR ENGINEERING

July 10, 2020

UNINC. EL PASO COUNTY

RYAN DEGROOT

UD-BMP (Version 3.06, November 2016)

Choose One

Excess Urban Runoff Volume (EURV)

Choose One

A

B

C / D

Water Quality Capture Volume (WQCV)

UD-BMP_v3.06.xlsm, EDB 7/10/2020, 1:22 PM



 Sheet 2 of 4
Designer:
Company:
Date:
Project:
Location:

5. Forebay

A)  Minimum Forebay Volume VFMIN = 0.007  ac-ft
 (VFMIN = 3% of the WQCV)

B)  Actual Forebay Volume VF = 0.007  ac-ft

C) Forebay Depth
 (DF = 18 inch maximum) DF = 15.0  in

D) Forebay Discharge

i) Undetained 100-year Peak Discharge Q100 = 34.40  cfs

ii) Forebay Discharge Design Flow QF = 0.69  cfs
    (QF = 0.02 * Q100)

E) Forebay Discharge Design

F) Discharge Pipe Size (minimum 8-inches) Calculated DP = in

G) Rectangular Notch Width Calculated WN = 4.8  in

6. Trickle Channel

A)  Type of Trickle Channel

F)  Slope of Trickle Channel S = 0.0100 ft / ft

7. Micropool and Outlet Structure

A)  Depth of Micropool (2.5-feet minimum) DM = 2.5  ft

B)  Surface Area of Micropool (10 ft2 minimum) AM = 21  sq ft

C)  Outlet Type

D)  Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention) Dorifice = 1.23 inches

E) Total Outlet Area Aot = 5.59 square inches

(flow too small for berm w/ pipe)

TAMLIN ROAD RV STORAGE
July 10, 2020
JR ENGINEERING

Design Procedure Form:  Extended Detention Basin (EDB)

UNINC. EL PASO COUNTY

RYAN DEGROOT

Choose One

Wall with Rect. Notch

Berm With Pipe

Choose One

Orifice Plate

Other (Describe):

Choose One

Concrete

Soft Bottom

Wall with V-Notch Weir

UD-BMP_v3.06.xlsm, EDB 7/10/2020, 1:22 PM



 Sheet 3 of 4
Designer:
Company:
Date:
Project:
Location:

8. Initial Surcharge Volume

A)  Depth of Initial Surcharge Volume DIS = 4  in
     (Minimum recommended depth is 4 inches)

B) Minimum Initial Surcharge Volume VIS = 28.4  cu ft
    (Minimum volume of 0.3% of the WQCV)

C) Initial Surcharge Provided Above Micropool Vs= 7.0 cu ft

9. Trash Rack

A)  Water Quality Screen Open Area: At = Aot * 38.5*(e-0.095D) At = 191 square inches

Other (Y/N): N

C) Ratio of Total Open Area to Total Area (only for type 'Other') User Ratio =

D) Total Water Quality Screen Area (based on screen type) Atotal = 319 sq. in.

E) Depth of Design Volume (EURV or WQCV) H= 4.54 feet
(Based on design concept chosen under 1E)

F) Height of Water Quality Screen (HTR) HTR= 82.48  inches

G) Width of Water Quality Screen Opening (Wopening) Wopening = 12.0  inches
(Minimum of 12 inches is recommended)

Design Procedure Form:  Extended Detention Basin (EDB)

RYAN DEGROOT
JR ENGINEERING
July 10, 2020
TAMLIN ROAD RV STORAGE
UNINC. EL PASO COUNTY

S.S. Well Screen with 60% Open AreaB) Type of Screen (If specifying an alternative to the materials recommended
in the USDCM, indicate "other" and enter the ratio of the total open are to the
total screen are for the material specified.)

UD-BMP_v3.06.xlsm, EDB 7/10/2020, 1:22 PM



 Sheet 4 of 4
Designer:

Company:

Date:

Project:

Location:

10. Overflow Embankment

A)  Describe embankment protection for 100-year and greater overtopping:

B)  Slope of Overflow Embankment 4.00
      (Horizontal distance per unit vertical, 4:1 or flatter preferred)

11. Vegetation

12. Access

A)  Describe Sediment Removal Procedures Pond will be maintaned utilizing skid steer type equipment, trucks (when needed), and
hand tools as needed.

Notes:

60' crest width. 4:1 side slopes

UNINC. EL PASO COUNTY

JR ENGINEERING

RYAN DEGROOT

TAMLIN ROAD RV STORAGE

24" Deep Type M Soil Riprap overflow weir w/ 1.36' total depth (design flow depth < 0.36')

Design Procedure Form:  Extended Detention Basin (EDB)

July 10, 2020

Choose One

Irrigated

Not Irrigated

UD-BMP_v3.06.xlsm, EDB 7/10/2020, 1:22 PM



FINAL DRAINAGE REPORT FOR
TAMLIN ROAD RV & BOAT STORAGE

Appendix F
Drainage Maps





A Westrian Company

TAMLIN ROAD RV & BOAT STORAGE 

 

 

 

EXISTING DRAINAGE MAP
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