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ENGINEER’S STATEMENT

This report for the final design of Maverik Store CO-0258 was prepared by me or under my
direct supervision in accordance with the provisions of the Urban Storm Drainage Criteria
Manual and Environmental Criteria Manual. | understand that Alamosa City does not and will
not assume liability for drainage facilities designed by others.

Scott Duffin
P.E. # 48018
State of Colorado

Date

Include EPC Engineer's Statement, Developer's Statement &
El Paso County Approval Statement/Signature Block.

see link below:
https://planningdevelopment.elpasoco.com/
planning-community-development/engineer
ing/#1519834362627-c268a2b9-61ec
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final drainage report
required at this stage

GENERAL LOCATION AND DESCRYRTION

This report presents the Maverik Convenience prelﬁnary drainage study and drainage system
design. The design and analysis of this site has been performed in accordance with the
Drainage Criteria Manual County of El Paso, Colorado, Volume 1, OctQgber 2018. Drawings,
tables, and design calculations are included in the appendix of this report. K‘

City of Colorado Springs/El Paso County

Drainage Criteria Manual, as revised

The site is on located at the southwest corner of 1-25 a Ngyember 1991 & October 1994 with County

Paso County, CO (APN: 71022-00-001). adopted Chapter 6 & Section 3.2.1 of Chapter

There are no adjacent developments at the time of this re 13 of the City of Colorado Springs Drainage
Criteria Manual as revised in May 2014 &

Site Description Chapter 3 of the El Paso County Engineering

The site is approximately 4.98 acres in size. The topogr: Criteria Manual revised November 2019.
slopes ranging from 2% to 15%. The soils within the site are mostly clayey sand In nature
(GeosStrata, No. 1092-06). There is a moderate amount of brush, trees, and grasses on the site.

Site Location

Proposed Project Description  Include hydrologic soil group.

The project consists of a 5,951 sf convenience store, parking, patio, and (2) fuel canopies. The
area will also include miscellaneous fuel systems, underground tanks, pumps and facilities
typical to the operation of an automotive fuel center.

DRAINAGE BASINS AND SUB-BASINS Wha_t existing center? Negd
existing drainage calculations &
Major Basin Description map. Reference any previous
The site is | 4 within El P c . reports if used. Discuss offsite
e site is located within aso, Count acent to |- drainage.

established previously by the existing centerwill be maintainC="™

basins, which drain into two separate designed undegground detention systems.

The site is located outside the 100-year floodplain as indicated on the Flood Insurance Rate

Map Community-Panel Number 08041C0065G, dated Ap«l 2018 for ElI Paso County,
Colorado (Appendix A). the effective date is
Include statement December 7, 2018.

Site Sub-Basin Description

_ _ _ o about what major ~ please revise
There are two major basins on site and it will be 'drainage basin site is S in order to size the
storm sewer systems. The north major basin will \|gcated in. and the south major

basin will be sub-basin F (Appendix B).
(Bald Mountain PLPL0200)

DRAINAGE DESIGN CRITERIA

Hydrology Criteria

Drainage Criteria Manual Volume 1 of El Paso County, Colorado was used for the storm
drainage system design.

The following criteria were utilized in developing the proposed drainage system.
e The proposed drainage system is designed to retain stormwater on site.

Maverik Inc. - Site Code CO-0258 detain
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CDurham
Callout
City of Colorado Springs/El Paso County Drainage Criteria Manual, as revised November 1991 & October 1994 with County adopted Chapter 6 & Section 3.2.1 of Chapter 13  of the City of Colorado Springs Drainage Criteria Manual as revised in May 2014 & Chapter 3 of the El Paso County Engineering Criteria Manual revised November 2019.

CDurham
Highlight
Drainage Criteria Manual County of El Paso, Colorado, Volume 1, October 2018

CDurham
Highlight

CDurham
Callout
What existing center? Need existing drainage calculations & map. Reference any previous reports if used. Discuss offsite drainage.

CDurham
Callout
detain

CDurham
Text Box
Include hydrologic soil group.

CDurham
Callout
Include statement about what major drainage basin site is located in.

Daniel Torres
Callout
final drainage report required at this stage

Daniel Torres
Text Box
(Bald Mountain PLPL0200)

Daniel Torres
Callout
the effective date is December 7, 2018. please revise


detention

e The proposed drainage system attempts to limit the diversion of storm/runoff from one
basin to another (basin transfer).

e Runoff generated from drainage sub-basins is conveyed either girectly or via storm
sewer systems or channels to outfall locations into the proposed retention facility.
Design Rainfall: El Paso County rai S€€ link for runoff coefficients table 6-6
year frequency storm is used as the (https://library.municode.com/co/el_paso_county/codes/drainag

Runoff Calculation:  Peak storm ru e_criteria_manual?nodeld=VO1UP_CH6HY_3.0RAME)

Q=CIA: Update references to
Q = storm runoff in CFS; Tables from EPC
refer to table 6-2 for C = runoff coefficient based on surface impefmeabili DCM.
rainfall depths | = rainfall intensity in inches per hour,-and

A = drainage basin area in acres

El Paso County Imperviousness Values (Table RO-3) and Runoff Coefficients (Table RO-5) are
used to develop basin runoff coefficients. The runoff coefficients are weighted for each
applicable sub-basin to more accurately reflect the runoff characteristics of the site.

Also, underground storm water quality ined using the criteria in Sections g.2.3 of the Drainage Criteria
is not allowed per criteria (ECM App. \

1.7.3) without a deviation request. Be  ned using NOAA Poini
aware that submittal of a deviation
request does not imply that it will be
approved.

Refer to CSDCM Vol 1 chapter 6 for time
_ of concentration calculation criteria

or this StUdy were based uii a cunicivian ianu usc. 1iic niajui

a 1004year recurrence interval

Per Table 6-1 for local street, max depth
at gutter line is 12 inches.

Hydraulic Criteria
The following criteria were utilized in determiningAllowable street flow.
Major Storm (100-yr)

Minor storm criteria Local Street — Maximum 1
(5-year)?

-Inch flow depth at the gutter line.

, acities were determined usi
Allowable Gutter Capacity for Initial Stor

Section 6.2 of the design manual for Maximum
unoff.

Show location of UG detention facilities on Drainage Map and on
DRAINAGE FACILITY DESIGN |GEC Plans. A deviation request will also need to be submitted for

EPC review, since UG detention is not an approved alternative to
General Concept above ground full-spectrum detention pond(s).

All runoff from the site will be conveyed to designed underground detention facilities on the
north and south side of the site. Runoff will then be released into a drainage ditch to the east at
a rate that will not exceed historical flow=

address water quality. Include Variance write up
Specific Details refer to ECM appendix | for underground
The proposed devglopment has beei: divicca wilc cik saciis. casin A, B. detention.

D, Basin E, and Basin F. Drainage maps, presenting the drainage basin delineations as well as
existing and proposed\drainage facilities, can be found in Appendix B.

The following text geNerally describes basin conveyance to design points. Hydrologic
calculations for each sub-Rasin are presented in the rational method SF-3 forms in Appendix B
of this report. please provide
existing drainage map
and description of the
existing sub-basins

Maverik Inc. - Site Code CO-02
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EPC Stormwater - Glenn Reese
Architect
All runoff from the site will be conveyed to designed underground detention facilities on the 
north and south side of the site.

EPC Stormwater - Glenn Reese
Contractor
Show location of UG detention facilities on Drainage Map and on GEC Plans. A deviation request will also need to be submitted for EPC review, since UG detention is not an approved alternative to above ground full-spectrum detention pond(s). 

CDurham
Callout
detention

CDurham
Callout
Update references to Tables from EPC DCM.

CDurham
Callout
Per Table 6-1 for local street, max depth at gutter line is 12 inches.

CDurham
Text Box
Minor storm criteria (5-year)?

CDurham
Callout
Refer to CSDCM Vol 1 chapter 6 for time of concentration calculation criteria

CDurham
Text Box
Include Variance write up for underground detention.

Daniel Torres
Text Box
see link for runoff coefficients table 6-6
(https://library.municode.com/co/el_paso_county/codes/drainage_criteria_manual?nodeId=VO1UP_CH6HY_3.0RAME)

Daniel Torres
Text Box
refer to table 6-2 for rainfall depths

Daniel Torres
Callout
please provide existing drainage map and description of the existing sub-basins

Daniel Torres
Callout
Also, underground storm water quality is not allowed per criteria (ECM App. I.7.3) without a deviation request. Be aware that submittal of a deviation request does not imply that it will be approved.

Daniel Torres
Text Box
address water quality. refer to ECM appendix I


State project site is approximately 4.9 You discuss open space flow within

acres, but basins only add to 3.5 acres. each basin, but majority of basins are

Where is the additional 1.4 acres? not open space. Please expand and
clarify basin descriptions.

Basin A, 0.37 acres, is located at the northwest portion of the site. The open space flow is
directed to a catch basin west of the parking stalls, noted as Design Point 4 and then flows north
to the north underground detention facility.

Basin B, 0.60 acres, is located at the northeast portion of the site and east of the forecourt fuel
island. The open space flow travels to a catch basin on the northeast side of the site, noted as
Design Point 5 and then flows west to the north underground detention facility.

Basin C, is 0.28 acres, is a small area located directly south of the buildinlease discuss and

flow is directed to an area drain that is southeast of the trash enclosure, note:@nalyze the proposed
which then flows north through a series of pipes and structures to the disturbance; fonthe
detention facility. label on the drainage plan access from Beacon Lite

Basin D, is 0.51 afffes, is located south of Basin C and covers the southwcRd-10 this Iot. Identify how
The open spacg/flow is directed towards a waterway on the west side of the this area is being

The waterway4hén takes the runoff north towards an area drain on the sout/aptured by your water
forecourt fuel islAnd, noted as Design Point 2 and then flows north through a quality facility orif an
structures to th¢ north underground detention facility. exclusion applies (refer to

Basin E is 0.46 acres, is located directly east of the building. The open spac ECM appendix 1.7).
to the waterway on the west side of the forecourt fuel island and will then continue north to an
area drain, noted as Design Point 3. Flows will continue north and west towards the

undegground detentionfacility— | ist which detention facility.

Basin F is 1.27 acres, is located on the most southern and southeastern portion of the site.
Open space flow will travel east and northeast to a catch basin, noted as Design Point 6, and
will then be directed to the southern underground detention facility.

show this release point and subsequent conveyance
Detention to CDOT ditch on Drainage Map below.

Runoff from the proposed site will be collected by an underground ADS stormtech chamber and
then released  into the drainage ditch in the CDOT right-of-way below historical flow rates.

Discuss where existing
ditch goes and releases at.

south chamber will require a storage of 2,656 cu,, ft. Once stormwater entered the
chambers, it will then be release into the drainage ditth on the east side it has historically
done. Specifications, calculations, and installation igformation for the stormtech chambers has
been provided to show that is has been property sized for the site (see Appendix B). Please include

Need to include calculations for stormtech infori
Storm Sewer and Culverts sizing detention facilities. in the appendix

Storm sewer piping will be generally designed to accommodate the 10-year storm event. In all
cases, pipe velocities at the outlet are kept below 12 fps to minimize the need for energy
dissipation or reinforcement at bends. Pipe velocities greater than 3 fps during a 2-year event
are desirable to keep the pipe free of debris. To determine required pipe sizes, pipe networks
will be modeled using Manning’s Equation based upon worst case flow.

Pipe Slope n Diam Q calc V (Full Flow)
(%) (in) (cfs) (fps)
8" HDPE 0.74 0.01 8 1.35 3.87
12" HDPE 0.85 0.01 12 4.27 5.44
18” HDPE 0.75 0.01 18 6.69 11.83

There are no culverts proposed for the site.

Maverik Inc. - Site Code CO-0258
El Paso County, CO Page 8 of 12


EPC Stormwater - Glenn Reese
Contractor
show this release point and subsequent conveyance to CDOT ditch on Drainage Map below.  

CDurham
Callout
List which detention facility.

CDurham
Text Box
You discuss open space flow within each basin, but majority of basins are not open space. Please expand and clarify basin descriptions.

CDurham
Callout
Need to include calculations for sizing detention facilities.

CDurham
Callout
Please include stormtech information in the appendix.

CDurham
Text Box
State project site is approximately 4.9 acres, but basins only add to 3.5 acres. Where is the additional 1.4 acres?

CDurham
Callout
Discuss where existing ditch goes and releases at.

Daniel Torres
Callout
label on the drainage plan

Daniel Torres
Text Box
Please discuss and analyze the proposed disturbance for the access from Beacon Lite Rd to this lot. Identify how this area is being captured by your water quality facility or if an exclusion applies (refer to ECM appendix I.7).


ENVIRONMENTAL PROTECTION CRITERIA

Please clarify sentence.
General i

There are no wetland areas on the site or are there any threatened or endangered species.

Sedimentation and Erosion Control Measures

During construction, silt fence, inlet and outlet protection and vehicle tracking pads will be
utilized to prevent sediment entering the storm sewer system or sediment leaving the site. All
other open space areas will be landscaped. The erosion control plan is part of the Final
Construction Plans for Maverik. All erosion and sediment control methods shall be maintained
and repaired by the owner during construction and shall be inspected after each heavy
precipitation event.

PLease indicate whether or not the

drainage due to this development will
CONCLUSION«——  adversely affect the surrounding or

downstream properties

Compliance with Standards

The drainage system for Maverik Site Code CO-0258 was designed to meet the Drainage
Criteria Manual Volume 1 of El Paso County. The site does not include any F.E.M.A. mapped
floodplains. The existing Flood Insurance Rate Map (F.I.R.M) is presented in Appendix A and
shows no portion of the site to be in a flood hazard area. No map revisions are required as part
of this development.

detained
Drainage Concept

The drainage system for Maverik Site Code CO-0258 was designed to allow stormwater to be
safely conveyed away from the building and ret&ihed onsite. The drainage concepts proposed
for this site are in accordance with those presented in this report.

Sediment and Erosion Control Concept Please be sure to address the following in

The construction BMP’s proposed for this site follow theyour deviation request for the‘underground
Attention to proper installation and maintenance are cdetention/water quality facility-
control practices to function properly. «Outlet structure design

*How does it meet the County’s full spectrum

Include section for Drainage Fees.
Can simply state that no fees will be
due unless the site is platted.

Include section on maintenance of
detention facilities.

Please refer to Drainage criteria manual Volume 1
Ch4 for final drainage report guidelines.

https://library.municode.com/co/el_paso_county/cod
es/drainage_criteria_manual?nodeld=DRCRMAVO1
ELPACO_SIDRPOCRFI_CH4REGU_4.4FIDRREFD

detention criteria?

*How does it meet the County’s stormwater
quality criteria? What base design standard
from ECM appendix 1.7 is the facility
providing?

*O&M manual that answers the following:
-How is water quality component
cleaned/maintained?

-How is detention component
cleaned/maintained

-How are inspections performed. Is a
confined space entry required? Are special
tools required?

-Frequency of inspections/maintenance
«Compliance with the State (water rights,
release rates, any other state requirements)


CDurham
Callout
Please clarify sentence.

CDurham
Callout
detained

CDurham
Text Box
Include section for Drainage Fees. Can simply state that no fees will be due unless the site is platted.

CDurham
Text Box
Include section on maintenance of detention facilities.

Daniel Torres
Callout
PLease indicate whether or not the drainage due to this development will adversely affect the surrounding or downstream properties

Daniel Torres
Text Box
Please refer to Drainage criteria manual Volume 1 Ch4 for final drainage report guidelines.

https://library.municode.com/co/el_paso_county/codes/drainage_criteria_manual?nodeId=DRCRMAVO1ELPACO_SIDRPOCRFI_CH4REGU_4.4FIDRREFD

Daniel Torres
Text Box
Please be sure to address the following in your deviation request for the underground detention/water quality facility. 
•Outlet structure design
•How does it meet the County’s full spectrum detention criteria?
•How does it meet the County’s stormwater quality criteria? What base design standard from ECM appendix I.7 is the facility providing?
•O&M manual that answers the following:
-How is water quality component cleaned/maintained?
-How is detention component cleaned/maintained
-How are inspections performed. Is a confined space entry required? Are special tools required?
-Frequency of inspections/maintenance
•Compliance with the State (water rights, release rates, any other state requirements)



REFERENCES

1. Drainage Criteria Manual of EI Paso County, Colorado, Drainage Criteria Manual,
Volumes 1 & 2, October 2018.

Include all references used &
update this reference based on
previous comment.
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CDurham
Text Box
Include all references used & update this reference based on previous comment.


APPENDIX A

e VICINITY MAP

e FLOOD INSURANCE RATE MAP

e NOAA RAINFALL DEPTH-DURATION-
FREQUENCY—2 AND 100-YEAR, 1-HOUR
RAINFALL

Include a NRCS soils map


CDurham
Text Box
Include a NRCS soils map


SITE LOCATION

i

i {l

ROAD ¢

VICINITY MAP
NOT TO SCALE




National Flood Hazard Layer FIRMette & FEMA Legend

104°52'18"W 39°7'54"N SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

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

SPECIAL FLOOD With BFE or Depth Zone AE, A0, AH, VE, AR

HAZARD AREAS Regulatory Floodway

¥ 0.2% Annual Chance Flood Hazard, Areas
- - ~ 4 - of 1% annual chance flood with average
DOUGIFAS COTUNTY 1103 RETW S35 38 depth less than one foot or with drainage
W | ¥ a areas of less than one square mile Zone x
08035C0463F b W\ Future Conditions 1% Annual
I Chance Flood Hazard Zone x
- -q."r 301(2":":'5 { Area with Reduced Flood Risk due to

Not Printed . OTHER AREAS OF Levee. See Notes. Zone X
e 2 E F = = FLOOD HAZARD Area with Flood Risk due to Levee zone b

No SCREEN Area of Minimal Flood Hazard Zone x

[/ Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard zone D

GENERAL | = = == Channel, Culvert, or Storm Sewer
STRUCTURES 1111111 Levee, Dike, or Floodwall

202 Cyoss Sections with 1% Annual Chance
—17.5 Water Surface Elevation
s — — — Coastal Transect
~w 53w Base Flood Elevation Line (BFE)
Limit of Study
Jurisdiction Boundary

----- — Coastal Transect Baseline
OTHER |- ——— Profile Baseline
FEATURES Hydrographic Feature

Digital Data Available
No Digital Data Available
MAP PANELS Unmapped

? The pin displayed on the map is an approximate

I
point selected by the user and does not represent

an authoritative property location.

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 6/10/2021 at 3:05 PM 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,
DDA T = = FIRM panel number, and FIRM effective date. Map images for
Feet 1 6 OOO 104°51'41"W 39°7°27°N unmapped and unmodernized areas cannot be used for
2,000 T regulatory purposes.

Basemap: USGS National Map: Orthoimagery: Data refreshed October, 2020




6/2/2021 Precipitation Frequency Data Server
NOAA Atlas 14, Volume 8, Version 2 ven
Location name: Colorado, USA* #* "“‘%
Latitude: 39.1288°, Longitude: -104.8659° H )’
Elevation: 7344.01 ft** f j
* source: ESRI Maps R s
** source: USGS e
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 |
. | Average recurrence interval (years) |
Duration
[ 1+ | 2 || 5 || 10 || 25 || s || 100 | 200 | 500 | 1000 |
5-min 0.247 0.315 0.430 0.527 0.665 0.773 0.885 1.00 1.16 1.28
(0.202-0.299)/(0.258-0.383)/(0.351-0.523)|((0.428-0.643) |((0.521-0.835)|((0.591-0.981) ||(0.653-1.14)||(0.707-1.32)||(0.785-1.56) ((0.844-1.74)
10-min 0.361 0.461 0.629 0.772 0.973 1.13 1.30 1.47 1.69 1.87
(0.296-0.438)|(0.378-0.560)|(0.513-0.765)||(0.626-0.942) || (0.763-1.22) || (0.866-1.44) ||(0.956-1.67)|| (1.03-1.93) || (1.15-2.28) || (1.24-2.54)
15-min 0.440 0.563 0.767 0.941 1.19 1.38 1.58 1.79 2.07 2.28
(0.361-0.535)/(0.461-0.683)(/(0.626-0.934)|| (0.764-1.15) || (0.930-1.49) || (1.06-1.75) || (1.17-2.04) || (1.26-2.35) || (1.40-2.78) || (1.51-3.10)
30-min 0.576 0.737 1.01 1.24 1.56 1.81 2.07 2.34 2.70 2.98
(0.472-0.699)/(0.604-0.895)|| (0.821-1.23) || (1.00-1.51) || (1.22-1.96) || (1.38-2.30) || (1.53-2.67) || (1.65-3.08) || (1.83-3.63) || (1.97-4.05)
60-min 0.725 0.895 1.19 1.46 1.85 217 2.51 2.87 3.38 3.78
(0.594-0.880)|( (0.733-1.09) || (0.973-1.45) || (1.18-1.78) || (1.46-2.34) || (1.66-2.77) || (1.86-3.26) || (2.04-3.80) || (2.30-4.56) || (2.50-5.14)
2.hr 0.873 1.05 1.38 1.68 213 2.52 2.94 3.40 4.05 4.58
(0.721-1.05) || (0.868-1.27) || (1.13-1.66) || (1.37-2.03) || (1.70-2.70) || (1.96-3.21) || (2.20-3.81) || (2.43-4.49) || (2.78-5.45) || (3.05-6.18)
3-hr 0.981 1.15 1.48 1.79 2.29 2.73 3.21 3.74 4.51 5.15
(0.813-1.18) || (0.953-1.38) || (1.22-1.77) || (1.47-2.16) || (1.84-2.90) || (2.13-3.47) || (2.41-4.15) || (2.69-4.93) || (3.12-6.07) || (3.44-6.92)
6-hr 1.19 1.38 1.76 212 2.7 3.23 3.81 4.46 5.41 6.20
(0.995-1.42) || (1.15-1.64) || (1.46-2.09) || (1.75-2.53) || (2.20-3.42) || (2.54-4.09) || (2.89-4.90) || (3.24-5.85) || (3.76-7.23) || (4.16-8.27)
12-hr 1.45 1.72 2.21 2.67 3.38 3.98 4.65 5.37 6.41 7.27
(1.22-1.71) || (1.44-2.02) || (1.84-2.60) || (2.21-3.16) || (2.74-4.19) || (3.14-4.97) |[(3.53-5.90) || (3.91-6.96) || (4.48-8.49) || (4.92-9.64)
24-hr 1.76 2.09 2.68 3.22 4.03 4.70 5.42 6.20 7.30 8.19
(1.48-2.05) || (1.76-2.44) || (2.26-3.14) || (2.69-3.78) || (3.28-4.93) || (3.73-5.79) || (4.14-6.81) || (4.54-7.95) || (5.13-9.57) || (5.58-10.8)
2.da 2.09 2.45 3.08 3.65 4.51 5.22 5.99 6.81 7.97 8.91
y (1.78-2.42) || (2.08-2.83) || (2.61-3.57) || (3.07-4.25) || (3.69-5.46) || (4.16-6.38) || (4.60-7.45) || (5.01-8.66) || (5.64-10.4) || (6.11-11.7)
3.da 2.26 2.66 3.35 3.97 4.88 5.63 6.43 7.27 8.46 9.40
y (1.93-2.60) || (2.27-3.06) || (2.85-3.87) || (3.35-4.60) || (4.01-5.87) || (4.50-6.83) ||(4.96-7.95) || (5.37-9.20) || (6.00-10.9) || (6.47-12.3)
4-da 2.40 2.83 3.57 4.22 5.17 5.95 6.77 7.64 8.85 9.81
y (2.05-2.75) || (2.41-3.24) || (3.04-4.10) || (3.57-4.86) || (4.25-6.18) || (4.77-7.18) || (5.23-8.34) || (5.65-9.62) || (6.29-11.4) || (6.77-12.8)
7-da 2.80 3.25 4.03 4.73 5.75 6.58 7.47 8.40 9.72 10.8
y (2.41-3.18) || (2.79-3.70) || (3.45-4.60) || (4.02-5.41) || (4.75-6.82) || (5.30-7.89) |[(5.80-9.14) || (6.26-10.5) || (6.95-12.5) || (7.47-13.9)
10-da 3.17 3.64 4.46 5.20 6.27 7.16 8.09 9.09 10.5 11.6
y (2.73-3.58) || (3.14-4.12) || (3.83-5.07) || (4.44-5.92) || (5.21-7.41) || (5.79-8.54) ||(6.31-9.86) || (6.79-11.3) || (7.52-13.4) || (8.07-14.9)
20-da 4.19 4.80 5.83 6.73 8.01 9.03 10.1 1.2 12.7 13.9
y (3.64-4.70) || (4.17-5.39) || (5.04-6.56) || (5.78-7.59) || (6.67-9.33) || (7.34-10.7) |[(7.92-12.2) || (8.42-13.8) || (9.19-16.1) || (9.78-17.8)
30-da 5.03 5.77 6.99 8.02 9.46 10.6 1.7 12.9 14.5 15.7
y (4.38-5.60) || (5.02-6.43) || (6.06-7.81) || (6.92-9.00) || (7.88-10.9) || (8.62-12.4) |[(9.21-14.0) |[(9.71-15.8) || (10.5-18.2) || (11.0-20.0)
45-da 6.07 6.96 8.41 9.60 1.2 12.4 13.6 14.9 16.4 17.6
y (5.31-6.72) || (6.09-7.72) || (7.33-9.35) || (8.31-10.7) || (9.36-12.8) || (10.1-14.4) |[(10.7-16.2) || (11.2-18.1) || (11.9-20.5) || (12.5-22.4)
60-da 6.94 7.96 9.59 10.9 12.6 13.9 15.2 16.4 17.9 19.1
y (6.09-7.67) || (6.98-8.80) || (8.38-10.6) || (9.46-12.1) || (10.5-14.4) || (11.4-16.0) |[(12.0-17.9) || (12.4-19.8) || (13.0-22.3) || (13.5-24.1)
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.
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PF graphical

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=39.1288&lon=-104.8659&data=depth&units=english&series=pds
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 39.1288", Longitude: -104.8659°
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Maps & aerials

Small scale terrain

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=39.1288&lon=-104.8659&data=depth&units=english&series=pds
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Large scale terrain
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer
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APPENDIX B

STANDARD SF-3 FORM

WEIGHTED C COEFFICIENT

RATIONAL METHOD CALCULATIONS
ADS SC-740 STORMTECH CHAMBER

Missing SF-3 form, rational Method spreadsheets and
StormTech information sheets. Please include.

Include detention pond spreadsheets for sizing of
facilities.

include hydraulic calculations


CDurham
Text Box
Missing SF-3 form, rational Method spreadsheets and StormTech information sheets. Please include.

Include detention pond spreadsheets for sizing of facilities.

Daniel Torres
Text Box
include hydraulic calculations 
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EPC Stormwater - Glenn Reese
Contractor
Show ditch that UG detention facility will discharge into, as discussed on Page 7 above. 

EPC Stormwater - Glenn Reese
Contractor
Show suitable outfall and discuss in text above. 

CDurham
Text Box
-Add existing and proposed grading.

CDurham
Text Box
-Include flow arrows.

CDurham
Text Box
-Label all high and low points.

CDurham
Text Box
-Label detention facilities

CDurham
Text Box
-Show design point summary table

CDurham
Callout
Include minor flows in basin table

CDurham
Text Box
-Label all storm drain 

CDurham
Text Box
-Include all linetypes & symbols used in legent

CDurham
Text Box
-Label all existing and proposed easements

CDurham
Text Box
-Expand map to west to include access connect at Beacon Light

CDurham
Text Box
-Include an existing drainage conditions map.

CDurham
Text Box
Include riprap type/size and calculations for outlet .

CDurham
Text Box
Include riprap type/size and calculations for outlet .

CDurham
Callout
Where does this area drain?

CDurham
Callout
Label property boundary

Daniel Torres
Text Box
please place the drainage maps at the end of the report so that they are the last pages.

Daniel Torres
Cloud+

Daniel Torres
Cloud+
Please include analysis of the proposed access from Beacon Lite Rd to the site

Daniel Torres
Text Box
All land disturbance proposed shall be shown and addressed in the drainage report


Area-Weighting for Runoff Coefficient Calculation

Project Title: MAVERIK - MONUMENT

Catchment 1D:

lllustration

Instructions: For each catchment subarea, enter values for A and C.

Subarea| Area Runoff | Product

ID acres Coeff.

A C* CA

input input input output

A 0.37 0.94 0.34

B 0.60 0.94 0.56

C 0.28 0.95 0.26

D 0.51 0.95 0.49

E 0.46 0.92 0.42

F 1.27 0.95 1.21

Sum: 3.49 Sum: 3.29

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.94

*See sheet "Design Info" for inperviousness-based runoff coefficient values.
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Weighted Runoff Coefficients )

Project m o

Job Number: CO-2658-2008 =

Proposed/ IMP%
Existing Roof] 90

Concrete Drive/Walk
Landscaping
Paved Street

% impervious

100%

Soil Types:

Nunn-Urban, 0-2 %
Nunn-Urban, 2-5 %

Hydrologic Grouping: Type D

Calculated By: TMD

Checked By: RP
Date: 6/11/2021

Multi-family (attached) 75 Runoff Coefficients: C = Kc + (.858i"3-.7861"2+.774i+.04)
Commercial 95 Kc(2year) = 0
Undeveloped Historical 45 Kc(5year) = -.10i+.11
Kc(10year) = -.18i+.21
Kc(100year) = -.39i+.46
Historic Basins (existing conditions.) Land Use (Acres) Weighted Runoff Coefficient
Total Concrete |Undevelopeq Paved
Basin Area Roof Drive/Walk] Historical Street Multi-family JCommercial C2 C5 C10 C100 % mp
EX 3.50 0.00 0.00 2.82 0.00 0.00 0.00 0.26 0.33 0.40 0.58 36.3
Proposed Basins (proposed conditions.) Land Use (Acres) Weighted Runoff Coefficient
Total Concrete Paved
Basin Area Roof Drive/Walk] Landscape Street Multi-family |JCommercial C2 C5 C10 C100 %l mp
A 0.37 0.00 0.00 0.01 0.36 0.00 0.00 0.87 0.88 0.90 0.94 98.9
B 0.60 0.00 0.00 0.01 0.59 0.00 0.00 0.87 0.88 0.90 0.94 99.2
C 0.28 0.00 0.00 0.00 0.28 0.00 0.00 0.89 0.90 0.92 0.96 100.0
D 0.51 0.00 0.00 0.00 0.51 0.00 0.00 0.89 0.90 0.92 0.96 100.0
E 0.46 0.14 0.00 0.00 0.32 0.00 0.00 0.83 0.85 0.87 0.92 96.9
F 1.27 0.00 0.00 0.00 1.27 0.00 0.00 0.89 0.90 0.92 0.96 100.0
)
83, %
OR=RONg)
TOTAL AREA: 3.49 m E O _.Plu
TOTAL IMPERVIOUS: 86.56 -z g ©
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CDurham
Text Box
Inclue 'C' value corresponding to each % impervious 

CDurham
Callout
Report states project area is approximately 4.9 acres. where is additional 1.5 acres?

CDurham
Callout
100%


