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CORE

ENGINEERING GROUP

El Paso County Development Services
Engineering Division

2880 International Circle, Suite 110
Colorado Springs, CO. 80910

RE: Equipment Resources
7340 Utah Lane
El Paso County, Colorado

Dear Representative:

In accordance with the requirements of the El Paso County Development Code, a final drainage letter
has been prepared for Equipment Resources, an existing development located at 7340 Utah Lane. The
purpose of this letter is to support the approval of the use variance for this property

This report has been prepared under the current El Paso County Drainage Criteria.

Seven (7) complete copies of the drainage report and plan are hereby transmitted for your review and

approval. If there are any questions or comments concerning this report, please contact the
undersigned.

Sincerely,

Richard L. Schindler, P.E. #33997 Date

cc: file, client



The attached drainage plan and report were prepared under my direction and supervision and are
correct to the best of my knowledge and belief. Said drainage report has been prepared according to
the criteria established by El Paso County for drainage reports and said report is in conformity with
the master plan of the drainage basin. | accept responsibility for any liability caused by any negligent
acts, errors, or omissions on my part in preparing this report.

Richard L. Schindler, P.E. #33997 Date
For and on Behalf of Core Engineering Group, LLC

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

T-P Enterprises Inc.
Business Name Date

By

Title

5055 E. 39" Avenue
Address

Denver, CO 80207

FLOODPLAIN STATEMENT _

To the best of my knowledge and belief, this development is not located within a designated
floodplain as shown on Flood Insurance Rate Map Panel No. 08041C0529 G, effected December 7,
2018. (See Appendix A, FEMA FIRMette Exhibit)

Richard L. Schindler, #33997 Date

Filed in accordance with the requirements of the El Paso County Land Development Code, Drainage
Criteria Manual, Volume 1 and 2, and the Engineering Criteria Manual, as amended.

County Engineer/ECM Administrator Date




1.0 INTRODUCTION

Property Location

Equipment Resources is located at 7340 Utah Lane, El Paso County, Colorado, adjacent to and west
of Utah Lane and approximately 0.2 miles south of East Woodmen Road, between Powers Boulevard
and Marksheffel Road. The property is located in a portion of the north one-half of Section 8,
Township 13 South, Range 65 West of the 6" Principal Meridian in the County of El Paso, State of

Colorado. See Appendix A for vicinity map. Property assessor's shows

Property Description 5.01 acres. Please revise.
Equipment Resources, located at 7340 Utah Lane contains 4.92 ajres and is adjacent to Utah Lane.

Storm water is directed westerly and southerly with moderate slopes to 2-existing water quality and
sedimentation swales, runoff then continues in a southerly direction.

Currently the site contains an existing structure with gravel parking and a storage yard for the
contractor’s equipment. No additional construction is anticipated at this time.

Existing soils in the area consist mostly of the Blakeland Complex)\a deep and somewhat excessively
drained soil. Permeability of the soil is rapid, which gives it a Hydrologic Group ‘A’ rating. Other
characteristics of this soil, is slow surface runoff and the hazard of ergsion is moderate.

According to the current FEMA Flood Insurance Rate Map (FIRM) numper 08041C0529 G, effective
December 7, 2018 shows that this site is not located within 100 ygar FEMA floodplain. See

A ix A fi Fl . - . ; -
ppendix A for FEMA FIRMette Flood Map A gravel driving area is being placed in the

Purpose and Scope storage area. Mention this in the report.

The purpose of this report is to support the use variance request for this property. This report
confirms and verifies the findings and conclusions from the previously approved drainage reports. In
addition to the existing 2-Grass Swale Sedimentation Swales, 2-Porous Landscape Detention
facilities will be constructed. No other construction is planned for this site.

2.0 DRAINAGE DESIGN CRITERIA \

The supporting drainage design and calculations were performed in accordance with the City of
Colorado Springs and El Paso County “Drainage Criteria Manual (DCM)”, dated November, 1991, the
El Paso County “Engineering Criteria Manual”’, and the UDFCD “Urban Storm Drainage Criteria
Manual” Volumes 1, 2 and 3.

The Rational Method as outlined in Section 6.3.0 of the May 2014 “Drainage Critetia Manual” and in
Section 3.2.8.F of the El Paso County “Engineering Criteria Manual” was used foh basins less than
130 acres to determine the rainfall and runoff conditions for the proposed development of the site.
The runoff rates for the 5-year initial storm and 100-year major design storm were calculated.

3.0 EXISTING HYDROLOGICAL CONDITIONS \

The property is located within the “Cottonwood Creek DBPS” (FOMO 2200) a studied drainage basin.
The site is currently developed with an existing building, ground cover consists of native\grasses and
a gravel parking lot, this parking lot is located on the eastern portion of the site. Thekg is also an
existing stock pond on the site along the drainageway. No grading, construction or development is
proposed near the existing drainageway on the western side of the site.
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The previous approved drainage report and plan was prepared by using drainage criteria that was in
effect in 2008, this report updates that criteria and conforms to the current Drainage Criteria Manuals.

Basin OS-1
Basin OS-1 is the west half of Utah Lane (graveled private drive), runoff is directed southerly to an
existing 18" CMP that conveys runoff under the entrance to this property. The total flow from this
0.40 acre basin is 1.1cfs for the 5-year event and 2.2cfs for the 100-year storm event.

How is the flow from OS-1 handled? Does this runoff
Basin 0S-2  flow through the site or continue along Utah Lane?.
Basin OS-2 is located north of this site and flows from a portion of the existing animal hospital are
directed southerly overland onto this property as shown on the attached final drainage plan. The total
flow from this 0.81 acre basin is 2.2cfs for the 5-year event and 4.4cfs for the 100-year storm event.

Basin A1

Basin A1 is located on the easterly edge of and contains the existing building and gravel parking lot,
runoff is directed overland westerly and southerly to the 2 existing Grass Swale Sedimentation
Facilities as shown on the attached final drainage plan. The total flow from this 1.46 acre basin is
2.8cfs for the 5-year event and 6.4cfs for the 100-year storm event. This basin will require 2 proposed
Porous Landscape Detention facilities to provide water quality for the impervious area (roof and
concrete pads), the locations are shown on the attached final Drainage Plan. The PLD’s will be
discussed in greater detail in the water quality section of this report.

Basin A2 Based on the drainage map it appears that PLD is is in Basin A2
Basin A2 is used for a storage yard and is located on the westerly portion of this site, runoff is
directed westerly overland to the existing drainageway that flows in a southerly direction, as shown
on the attached final drainage plan. The total flow from this 3.46 acre basin is 4.2cfs for the 5-year
event and 11.7cfs for the 100-year storm event. |nclude the gravel drive area in this

Basin A drainage basin.

Basin A is the combined flow from basins A1 and A2 and is directed to the previously mentioned
drainageway that flows in a southerly direction, as shown on the attached final drainage plan. The
total flow from this 4.92 acre basin is 6.7cfs for the 5-year event and 17.6cfs for the 100-year storm
event.

Design Point 1
Design Point 1 (DP-1) is located on the south edge of the property at the existing drainageway as

shown on the attached final drainage plan, and is the combined runoff from basins A and OS-2. The
total flow generated at this 5.73 acre design point is 7.9¢fs for the 5-year event and 19.5cfs for the
100-year storm event.

4.0 DEVELOPED HYDROLOGICAL CONDITIONS

The proposed conditions for this development consist of constructing 2- Porous Landscape Detention
Facilities, grass swale, and underground PVC storm pipes that convey roof and concrete surface flow
to the PLD, the locations are shown on the attached final drainage plan. No other construction is

planned for this site. oy is the proposed gravel drive area treated through the PLDs? Please
clarify the increased runoff from the gravel area.

5.0 PROPOSED IMPROVEMENTS

No improvements are proposed for this site.

A NN ST o P geseyy £
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6.0 GRADING AND EROSION CONTROL

Identify how the
No grading or erosion control is proposed for this site. proposed gravel drive
area in the western

portion of lot will be
7.0 WATER QUALITY CONTROL treated.

Water quality for thmreas will be provided by 2 Porous Landscape Detention facilities;
locations of these facilities are shown on the attached final drainage plan and noted as PLD #1 and
PLD #2.

PLD #1 is located on the North side and collects flow from the North half of the roof. Roof flow is
directed to several downspouts and routed north-northwesterly to a grass swale that flows westerly to
PLD #1. The contributing area to this PLD is 3,960 square feet, and it requires a capture volume of
132 cubic feet, the minimum flat surface area is 79 square feet, the flat surface is 5’ wide and 16’
long, which gives an actual flat area of 80 square feet. Side slopes are 4:1 and a depth of 8.1" and
gives an actual volume of 132.3 cubic feet. The outlet weir for additional runoff was designed for a
100 year flow of 5.0cfs, this weir has bottom length of 6.0’, weir depth of 0.5', 4:1 side slope, flow
depth to convey 5.0cfs is 0.34".

PLD #2 is located on the South side and collects flow from the South half of the roof and the existing
concreje pads. Roof flow is directed southerly to several downspouts and routed across the existing
concrete pads to proposed 8” area inlets. These inlets will convey hard surface runoff southerly via 8”
PVC storm laterals to an 8" PVC storm pipe that will route runoff westerly to PLD #2. The contributing
area to this PLD is 4,665 square feet, and it requires a capture volume of 155.5 cubic feet, the
minimum flat surface area is 93 square feet, the flat surface is 5’ wide and 19’ long, which gives an
actual flat akea of 95 square feet. Side slopes are 4.1 and a depth of 9” which gives an actual volume
of 157.8 cubic feet. The outlet weir for additional runoff was designed for a 100 year flow of 5.6cfs,
this weir has bottom length of 8.0°, weir depth of 0.5, 4:1 side slope, flow depth to convey 5.6cfs is

0.35. Do the proposed PLDs infiltrate or discharge at an
outlet? It is unclear in the text. If the PLDs infiltrate,
then additional infiltration tests are required.

AalG!i wuaitLly wiatitclialivt NTLUITHIICHTUatIVILD.

Required Action Frequency

Lawn mowing and lawn care Routine, as needed
Debris and litter remova| Routine, as needed by inspection
Sediment removal Routine, as needed by inspection

Landscaping removal and Replacement 5-10 years, or as needed by, inspection
Inspections Routine, annual inspection is suggested

How is the existing

8.0 FACILITIES gravel lot being

treated? Please
There are no plannclarify. cilities for this area.
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9.0 DRAINAGE AND BRIDGE FEES

The site is located in the Cottonwood Creek Drainage Basin. There is no platting action proposed for
this site, therefore no Drainage Fees are due.

10.0 CONCLUSIONS

This drainage report has been prepared in compliance with the City of Colorado Springs/El Paso
County Drainage Criteria Manual and the drainage studies for surrounding developments. No
development improvements will be constructed for this site and will not generate an increase in
runoff, and should not adversely affect downstream properties. The purpose of this report is to
accompany the approval of the use variance for this property. This final drainage letter is in general
conformance with the previously approved final drainage reports prepared by Core Engineering and
WestWorks Engineering.

11.0 REFERENCES

1. City of Colorado Springs/El Paso County Drainage Criteria Manual, Vol. 1 & 2.

2. Soil Survey of El Paso County Area, Colorado by USDA, SCS.

3. The UDFCD “Urban Storm Drainage Criteria Manual” Volumes 1, 2 and 3.

4. Final Drainage Report for 7340 Utah Lane prepared by WestWorks Engineering, Dated
7/16/2004.

5. Final Drainage Report for Equipment Resources at 7340 Utah Lane, prepared by Core

Engineering, dated 1/27/2009.
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APPENDIX A - VICINTIY MAP, SOILS MAP, FEMA MAP
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Custom Soil Rescurce Report

El Paso County Area, Colorado

8—Blakeland loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369v
Elevation: 4,600 to 5,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blakeland

Setting
Landform: Hills, flats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Alluvium derived from sedimentary rock and/or eolian deposits
derived from sedimentary rock

Typical profile
A - 0to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities

Slope: 1 to 9 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat excessively drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile; 5 percent

Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated). 6e
Hydrologic Soil Group: A
Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit:
Hydric soil rating: No

10




Custom Soil Resource Report

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

9—Blakeland-Fluvaquentic Haplaquolls

Map Unit Setting
National map unit symbol: 36b6
Elevation: 3,500 to 5,800 feet
Mean annual precipitation: 13 to 17 inches
Mean annual air temperature: 46 to 55 degrees F
Frost-free pericd: 110 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 60 percent
Fluvaquentic haplaquolls and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blakeland

Setting
Landform: Hills, flats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose and/or eclian deposits
derived from arkose

Typical profile
A - 0to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities

Slope: 1 to 9 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat excessively drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 5 percent

Available water storage in profile. Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e

11



Custom Soil Resource Report

Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A

Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Description of Fluvaquentic Haplaquolls

Setting
Landform: Swales
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1-0to 12 inches: variable

Properties and qualities
Slope: 1 to 2 percent
Depth fo restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.20 to 6.00 in/hr)
Depth to water table: About 0 to 24 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)

Interpretive groups
Land capability classification (irrigated): 6w
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: D
Hydric soil rating: Yes

Minor Components

Other soils
Percent of map unit:
Hydric soil rating: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

12
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APPENDIX B — HYDROLOGY & HYDRAULIC CALCULATIONS
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dsdgrimm
Engineer
A conveyance coefficient of 15 corresponds to Grassed Waterway. This does not seem accurate for all of the basins. Revise with appropriate coefficients. 

dsdgrimm
Engineer
The basin lengths will be verified once the scale is revised on the drainage map. 

dsdgrimm
Engineer
Rational method calculations will be reviewed once the drainage basin design is revised. 


B CORE

15004 1st Avenue South
Burnsville, MN 55306

Prefiminary Drainage Plan
CURRENT CONDITIONS COEFFICIENT “C" CALCULATIONS

PROJECT NAME: Fquipment Resources, 7340 Utah Lane

PROJECT NUMBER: 315.003
ENGINEER: LAB
DATE: January 24, 2019

BASIN fl‘(’)i_' | Hydro Group Area Cover (%) cs Wid. C5 100 Wid. C100 |  Impervious Type of Cover
Al 9 ; A/B 0.21 14.38% 0.90 0.13 0.96 0.14 100.0% Hard Surface
9 A/B i 0.69 47.26% 0.59 0.28 0.70 0.33 80.0% Gravel
9 A/B i 0.56 38.36% 0.08 0.03 0.35 0.13 0.0% Grass Swale
1.46 100.00% 0.44 0.60
A 9 A/B 0.21 4.27% 0.90 0.04 0.96 0.04 100.0% Hard Surface
9 A/B 0.69 14.02% 0.59 0.08 0.70 0.10 80.0% Gravel
9 A/B 4.02 81.71% 0.30 0.25 0.50 0.41 40.0% Yard Area
i 4.92 100.00% 0.37 0.55
DP-1 9 A/B 0.21 3.66% 0.90 0.03 0.96 0.04 100.0% Hard Surface
\ 9 A/B 0.69 12.04% 0.59 0.07 0.70 0.08 80.0% Gravel
9 A/B 0.81 14.14% 0.59 0.08 0.70 0.10 95.0% Light Industrial
9 A/B 4.02 70.16% 0.30 0.21 0.50 0.35 40.0% Yard Area
B 5.73 100.00% 0.40 0.57
PLD #1 ]‘ A/B 0.09 10.23% 0.90 0.09 0.96 0.10 100.0% Hard Surface
9 | A/B 0.79 89.77% 0.59 0.53 | 0.70 0.63 80.0% Light Industrial
0.88 100.00% 062 | 0.73
PLD #2 9 AB 0.20 20.20% 0.90 0.18 0.96 0.19 100.0% Hard Surface
A/B 0.79 79.80% 0.59 0.47 0.70 0.56 80.0% Light Industrial
0.99 100.00% 0.65 0.75

storage area.

Include Basin A2 With the proposed gravel drive and

E:\315\315.003\Crainage\315.003 Flows

Page 1 of 1

1/28/2019



dsdgrimm
Engineer
Include Basin A2 with the proposed gravel drive and storage area. 
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Storm Sewer Summary Report

Page 1

Line Line ID Flow Line Line invert Invert Line HGL HGL Minor | HGL Dns

No. rate size length | ELDn | ELUp | slope down up loss Junct line
(cfs) (in) (ft) (ft) (ft) (%) ) {ft) {ft) (ft) No.

1 L-1," PVC 1.00 8 c 116.0 | 6846.80|6856.40 | 8.276 |6847.27 | 6856.87 | n/a 6856.87 | End

2 L-2, 8" PVC 1.00 8¢ 165.0 | 6856.40:6858.05 | 1.000 |6856.97 | 6858.52 | n/a 6858.52 | 1

3 L-3, 8" PVC 1.00 8 c 20.0 6858.05| 6859.05 | 5.000 |6858.62 | 6859.52 | n/a 6859.52j 2

Project File: 315.003, 100 yr Roof Flow.stm

Number of lines: 3

Run Date: 02-25-2019

NOTES: ¢ =cir, e =ellip; b=box; Return period =100 Yrs. ;|- Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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dsdgrimm
Engineer
Provide a legend for the line types


Weir Report

Hydraflow Express by Intelisolve Tuesday, Feb 5 2019, 4:22 PM

Weir Flow for Equipment Resources, North half PLD #1, 100yr Q=5.0cfs #315.003

Trapezoidal Weir Highlighted

Crest = Sharp Depth (ft) = 0.37

Bottom Length (ft) = 6.00 Q (cfs) = 5.000

Total Depth (ft) = 0.50 Area (sqft) = 277

Side Slope (zz1) = 4.00 Velocity (ft/s) = 1.81
Top Width (ft) = 8.96

Calculations

Weir Coeff. Cw = 3.10
Compute by: Known Q
Known Q (cfs) = 5.00

Depth (ft) Weir Flow for Equipment Resources, North half PLD #1, 100yr Q=5.0cfs #315.003 Depth (ft)

1.00 | T =T T = - 1.00
i 1 \ f \

050 \ — +— | - | /— 0.50

0.00 R Al T 0.00

-0.50 -0.50
0 1 2 3 & 5 6 7 8 9 10 11 12




Weir Report

Hydraflow Express by Intelisolve Monday, Feb 25 2019, 2:56 PM

Weir Flow for Equipment Resources, South half PLD #2, 100yr Q=6.4cfs #315.003

Trapezoidal Weir Highlighted

Crest = Sharp Depth (ft) = 0.37

Bottom Length (ft) = 8.00 Q (cfs) = 6.400

Total Depth (ft) = 0.50 Area (sqft) = 3.51

Side Slope (z.1) = 4.00 Velocity (ft/s) = 1.82
Top Width (ft) = 10.96

Calculations

Weir Coeff. Cw = 3.10
Compute by: Known Q
Known Q (cfs) = 6.40

Depth (ft)Weir Flow for Equipment Resources, South half PLD #2, 100yr Q=6.4cfs #315.003 Depth (ft)

100~ ——— - —— —_——T—— ————— 1.00
| | | |

0.50 \ , e A /-— 0.50

0.00 — i : 0.00

-0.50 — ‘ ~ -0.50
0 2 4 6 8 10 12 14 16

Weir WS, Length (ft)




APPENDIX C - WATER QUALITY CALCULATIONS




Design Procedure Form: Rain Garden (RG)

UD-BMP (Version 3.07, March 2018)

pLp ¥/

Designer: Leonard Beasley

Company: Core Engineering Group

Date: January 1, 2019

Project: Equipment Resources (N. Half) #315.003
Location: 7340 Utah Lane, El Paso County, CO

Sheet 1 of 2

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, |,
(100% if all paved and roofed areas upstream of rain garden)

B) Tributary Area's Imperviousness Ratio (i = I,/100)

C) Water Quality Capture Volume (WQCV) for a 12-hour Drain Time
(WQCV=0.8* (0.91**- 1.19 *#+ 0.78 * )

D) Contributing Watershed Area (including rain garden area)

E) Water Quality Capture Volume (WQCV) Design Volume
Vol = (WQCV / 12) * Area

F) For Watersheds Outside of the Denver Region, Depth of
Average Runoff Producing Storm

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume

l=[1000 J%

i=
wacv =040 |watershed inches

Area=[_ 3960 Jsatt
. This area is just for the
Viwaoy =[_1320_Jeutt
building. The PLD
d=EERE T must be designed to

handle the flow from

Y —

the entire area

drainage to it. Revise.
H) User Input of Water Quality Capture Volume (WQCV) Design Volume Vwaevuser = eutt
(Only if a different WQCV Design Volume is desired)
2. Basin Geometry
A) WQCV Depth (12-inch maximum) Dwacv=[__81__ |in
B) Rain Garden Side Slopes (Z = 4 min., horiz. dist per unit vertical) z=[_400 Jn/tt
(Use "0" if rain garden has vertical walls)
C) Mimimum Flat Surface Area Aw=[__79 _ |sqft
D) Actual Flat Surface Area Acna=[__80 _ |sqft
E) Area at Design Depth (Top Surface Area) Arp = sq ft
F) Rain Garden Total Volume V= 1323 cuft
(V1= ((Arop + Ancuar) / 2) * Depth)
3. Growing Media Choose One
® 18" Rain Garden Growing Media
O Other (Explain):
4. Underdrain System B
Choase e
! i OYes
A) Are underdrains provided? @no
B) Underdrain system orifice diameter for 12 hour drain time
i) Distance From Lowest Elevation of the Storage y= ft
Volume to the Center of the Orifice
i) Volume to Drain in 12 Hours Vol,, = cu ft
iii) Orifice Diameter, 3/8" Minimum Do = in
315.003 PLD, N. Half (UD-BMP, Mar. 2018), RG 1/1/2019, 4:27 PM


dsdgrimm
Engineer
This area is just for the building. The PLD must be designed to handle the flow from the entire area drainage to it. Revise. 


Design Procedure Form: Rain Garden (RG)

PLO

Designer: Leonard Beasley

Company: Core Engi ing Group

Date: January 1, 2019

Project: Equipment Resources (N. Half) #315.003

Location: 7340 Utah Lane, El Paso County, CO

Sheet 2 of 2

# &

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric Choose (61#“:5
A) Is an impermeable liner provided due to proximity @ No
of structures or groundwater contamination?
6. Inlet / Outlet Control [~ Choose One
(@ Sheet Flow- No Energy Dissipation Required
A) Inlet Control (O Concentrated Flow- Energy Dissipation Provided
[~ Chaasa One
7. Vegetation O Seed (Plan for frequent weed control)
O Plantings
@ Sand Grown or Other High Infiltration Sod
8. Irrigation [~ Choose One
O Yes
A) Will the rain garden be irrigated? Ono

Notes:

315.003 PLD, N. Half (UD-BMP, Mar. 2018), RG

1/1/2019, 4:27 PM




Design Procedure Form: Rain Garden (RG)

UD-BMP (Version 3.07, March 2018)

Designer: Leonard Beasley

Company: Core Engineering Group

Date: January 23, 2019

Ll D

Project: Equipment Resources (S. Half) #315.003

Location: 7340 Utah Lane, El Paso County, CO

Sheet 1 of 2

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, I,
(100% if all paved and roofed areas upstream of rain garden)

B) Tributary Area's Imperviousness Ratio (i = 1.,/100)

C) Water Quality Capture Volume (WQCV) for a 12-hour Drain Time
(WQCV=0.8 * (0.91**- 1.19 * i*+ 0.78 * i)

D) Contributing Watershed Area (including rain garden area)

E) Water Quality Capture Volume (WQCV) Design Volume
Vol = (WQCV / 12) * Area

F) For Watersheds Outside of the Denver Region, Depth of
Average Runoff Producing Storm

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCYV) Design Volume

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

L=[1000 %

i=[1o00 ]
wacv=[__040 watershed inches

Area=[_4865 Jsatt

Vwacy = 155.5 cu ft

S —
Viwacv other =l:,cu ft
Viwacv user =l:]CU ft

2. Basin Geometry

A) WQCV Depth (12-inch maximum) Dwaev=[__ 9.0 Jin
B) Rain Garden Side Slopes (Z = 4 min., horiz. dist per unit vertical) Z =ﬂ 11t
(Use "0" if rain garden has vertical walls)
C) Mimimum Flat Surface Area Agin =sq ft
D) Actual Flat Surface Area Ancrual =sq ft
E) Area at Design Depth (Top Surface Area) Arop =sq ft
F) Rain Garden Total Volume V= 157.8 cuft
(V1= ((Arop + Ancuar) / 2) * Depth)
3. Growing Media Choose One ] !
@ 18" Rain Garden Growing Media
O other (Explain):

4. Underdrain System
A) Are underdrains provided?
B) Underdrain system orifice diameter for 12 hour drain time

i) Distance From Lowest Elevation of the Storage
Volume to the Center of the Orifice

ii) Volume to Drain in 12 Hours

iii) Orifice Diameter, 3/8" Minimum

S

QOnNo

y=ER

VO —
R —

315.003 PLD, S. Half (UD-BMP, Mar. 2018), RG

1/23/2019, 5:55 PM




Design Procedure Form: Rain Garden (RG)

Designer: Leonard Beasley

Company: Core Engineering Group

Date: January 23, 2019

Project: Equipment Resources (S. Half) #315.003

Location: 7340 Utah Lane, El Paso County, CO

Sheet 2 of 2

rPLp %

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric Choose C(SPYES
A) Is an impermeable liner provided due to proximity @ No
of structures or groundwater contamination?
6. Inlet / Outlet Control [~ Choose One

A) Inlet Control

(@ Sheet Flow- No Energy Dissipation Required
O Concentrated Flow- Energy Dissipation Provided

[~ Cheose One
7. Vegetation O Seed (Plan for frequent weed control)
O Plantings
@ Sand Grown or Other High Infiltration Sod
8. Irrigation [~ Choose One —
O Yes
A) Will the rain garden be irrigated? Ono

Notes:

315.003 PLD, S. Half (UD-BMP, Mar. 2018), RG

1/23/2019, 5:55 PM




APPENDIX D — DRAINAGE MAP, STORM P&P, PLD #1 & #2
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The drainage basin design does not appear \
to match the site conditions. Revise the
drainage basin layout to more accurately w
atl reflect current and proposed site — S Z
7 conditions. . The bold text needs to be 8| gi®
- % more legible, typical all. SITE ‘
The site plan shows a Based on previous site
/gravel drive area in the visits, it does not
i i appear that this swale
western portion of this p'pt VICINITY MAP
lot with the storage exIsts. NO SCALE
] area. Show that on the
drainage map. Basin
A2 must be treated
with WQCV.
\ %
. NBOZ 5T L oa00 o ; Show the entire basin
NS SEDMENTATION SWALE. . = 0S-1
© APPROX. LGC. OF
R EX. LEECH F\ELD
S » F\ £a
ol N % Tk £5
N - 8.0'Lx0.5'D @ -
W Staeeto S | =LA
H % / - h
g ey IR o b“
= PP stiao'L soriom 6 krop.
W - S 1/2 POROUS LANUS PE
i - \M/ ’ ?ggé.rmgNDgaLs(L 2)
= &~
$89°23'29"W 1 o - -
O / 589705 20 *gB4.66 N e I
|I DP—1 5.73 AC A EXISTING WATER QUALITY <
||7~9 cfs 19.5 cfs » AND SEDIMENTATION SWALE S
EU 67 [17.6 D It does not appear that . 180"
the runoff from the < 100 50 100
parking lot is reaching %, g
PLD #2. How is this o
Q area treated? SCALE: 1"=30
_J/ This scale is
/{W/Tﬁww incorrect.
Revise.
For ease of viewing, please move the drainage map to the
back of this report.
15004 1st AVENUE SOUTH AT e
S
Co RE BURNSVILLE, MN 55306 FINAL DRAINAGE PLAN January, 2019 315.003
E:X 717?9553011?86 7340 UTAH LANE SCALE: W ’ W OO’ FIGURE NO:
ENGINEERING GROUP  coincr Aot e OEF: PE EL PASO COUNTY, COLORADO - 1 of 5 )



dsdgrimm
Engineer
For ease of viewing, please move the drainage map to the back  of this report. 

dsdgrimm
Engineer
The site plan shows a gravel drive area in the western portion of this lot with the storage area. Show that on the drainage map. Basin A2 must be treated with WQCV. 

dsdgrimm
Engineer
Based on previous site visits, it does not appear that this swale exists.

dsdgrimm
Polylength Measurement
98'-7"

dsdgrimm
Engineer
Show the entire basin OS-1

dsdgrimm
Length Measurement
18'-0"

dsdgrimm
Engineer
This scale is incorrect. Revise. 

dsdgrimm
Engineer
It does not appear that the runoff from the parking lot is reaching PLD #2. How is this area treated?

dsdgrimm
Engineer
The drainage basin design does not appear to match the site conditions. Revise the drainage basin layout to more accurately reflect current and proposed site conditions. 

dsdgrimm
Engineer
The bold text needs to be more legible, typical all. 
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> WATER QUALITY AND/
ITATION SWALE - |

X. LOC.\OF
“CH FIELD. "

/’ . \
l

—~" 12" Rip=Rap 18" 1 |\

Thick For Energy { \
Dissipation SEE STZEET 3
"R PUD 42 / ,,
8.0'Lx0.5'D /. GRADING DETAI DOV B e
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These depths do not match. Revise to the correct depth. Design sheet shows 8". 
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through infiltration? Please clarify by showing on these details.

These construction details should must be in the construction
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Does the stormwater exit the facility through an outlet structure or through infiltration? Please clarify by showing on these details. 

These construction details should must be in the construction drawings, not in the drainage report. 


Markup Summary

5/30/2019 4:26:34 PM (1)

Subject: Engineer

Page Label: 5

Author: dsdgrimm

Date: 5/30/2019 4:26:34 PM
Color:

Property assessor's shows 5.01 acres. Please
revise.

5/30/2019 4:29:46 PM (1)

Subject: Engineer

Page Label: 5

Author: dsdgrimm

Date: 5/30/2019 4:29:46 PM
Color:

A gravel driving area is being placed in the storage
area. Mention this in the report.

5/30/2019 4:35:05 PM (1)

Subject: Engineer
Page Label: 33

¢| Author: dsdgrimm

Date: 5/30/2019 4:35:05 PM
Color: W

Based on previous site visits, it does not appear
that this swale exists.

5/30/2019 5:16:45 PM (1)

Subject: Engineer

Page Label: 6

Author: dsdgrimm

Date: 5/30/2019 5:16:45 PM
Color: W

Based on the drainage map it appears that PLD is
is in Basin A2

5/30/2019 5:17:33 PM (1)

Subject: Engineer

Page Label: 6

Author: dsdgrimm

Date: 5/30/2019 5:17:33 PM
Color:

Include the gravel drive area in this drainage basin.

5/30/2019 5:17:49 PM (1)

Subject: Engineer

Page Label: 6

Author: dsdgrimm

Date: 5/30/2019 5:17:49 PM
Color: H

How is the proposed gravel drive area treated
through the PLDs? Please clarify the increased
runoff from the gravel area.

5/30/2019 5:21.01 PM (1)

Subject: Engineer

Page Label: 7

Author: dsdgrimm

Date: 5/30/2019 5:21:01 PM
Color:

Identify how the proposed gravel drive area in the
western portion of lot will be treated.



5/30/2019 6:24:03 PM (1)

33V UTAH LA
EL PASO COUNTY, C(
JANUARY, 2019

Slbedor e proposed LD

Subject: Engineer

Page Label: 1

Author: dsdgrimm

Date: 5/30/2019 6:24:03 PM
Color: H

An Operations and Maintenance Manual must be
submitted for the proposed PLDs.

5/30/2019 6:25:25 PM (1)

Subject: Engineer

Page Label: 21

Author: dsdgrimm

Date: 5/30/2019 6:25:25 PM
Color:

Include Basin A2 with the proposed gravel drive
and storage area.

5/30/2019 6:26:01 PM (1)

Subject: Engineer

Page Label: 33

Author: dsdgrimm

Date: 5/30/2019 6:26:01 PM
Color:

The site plan shows a gravel drive area in the
western portion of this lot with the storage area.
Show that on the drainage map. Basin A2 must be
treated with WQCV.

6/25/2019 4:37:48 PM (1)

Add PCD File #

Subject: PCD File #

Page Label: 1

Author: Lindsay Darden
Date: 6/25/2019 4:37:48 PM
Color:

Add PCD File #

6/3/2019 1:21:59 PM (1)

Subject: Engineer

Page Label: 6

Author: dsdgrimm

Date: 6/3/2019 1:21:59 PM
Color:

How is the flow from OS-1 handled? Does this
runoff flow through the site or continue along Utah
Lane?.

6/3/2019 1:26:14 PM (1)

Subject: Engineer

Page Label: 7

Author: dsdgrimm

Date: 6/3/2019 1:26:14 PM
Color:

How is the existing gravel lot being treated?
Please clarify.

6/3/2019 10:02:41 AM (1)

Sewer Profile

Subject: Engineer

Page Label: 24

Author: dsdgrimm

Date: 6/3/2019 10:02:41 AM
Color:

Provide a legend for the line types

6/3/2019 10:04:23 AM (1)

Subject: Engineer

Page Label: 33

Author: dsdgrimm

Date: 6/3/2019 10:04:23 AM
Color: H

The bold text needs to be more legible, typical all.



6/3/2019 10:05:45 AM (1)

Subject: Engineer

Page Label: 28

Author: dsdgrimm

Date: 6/3/2019 10:05:45 AM
Color:

This area is just for the building. The PLD must be
designed to handle the flow from the entire area
drainage to it. Revise.

6/3/2019 10:12:58 AM (1)

Subject: Engineer
Page Label: 35

Author: dsdgrimm

Date: 6/3/2019 10:12:58 AM
Color: W

These depths do not match. Revise to the correct
depth. Design sheet shows 8".

6/3/2019 10:16:09 AM (1)

Subject: Engineer
Page Label: 36

| Author: dsdgrimm

Date: 6/3/2019 10:16:09 AM
Color: W

These depths do not match. Revise to the correct
depth. Design sheet shows 8".

6/3/2019 11:23:48 AM (1)

x| ped

Subject: Engineer

Page Label: 37

Author: dsdgrimm

Date: 6/3/2019 11:23:48 AM
Color: W

Does the stormwater exit the facility through an
outlet structure or through infiltration? Please
clarify by showing on these details.

These construction details should must be in the
construction drawings, not in the drainage report.

6/3/2019 11:37:37 AM (1)

T o

T ——————

Subject: Engineer

Page Label: 33

Author: dsdgrimm

Date: 6/3/2019 11:37:37 AM
Color: H

For ease of viewing, please move the drainage
map to the back of this report.

6/3/2019 8:15:26 AM (1)

Subject: Engineer

Page Label: 7

Author: dsdgrimm

Date: 6/3/2019 8:15:26 AM
Color:

Do the proposed PLDs infiltrate or discharge at an
outlet? It is unclear in the text. If the PLDs infiltrate,
then additional infiltration tests are required.

6/3/2019 8:16:31 AM (1)

Provide the four step
process, Per Appendix | of
the ECM

Subject: Engineer

Page Label: 8

Author: dsdgrimm

Date: 6/3/2019 8:16:31 AM
Color: H

Provide the four step process, Per Appendix | of
the ECM

6/3/2019 8:27:40 AM (1)

Subject: Engineer

Page Label: 20

Author: dsdgrimm

Date: 6/3/2019 8:27:40 AM
Color:

A conveyance coefficient of 15 corresponds to
Grassed Waterway. This does not seem accurate
for all of the basins. Revise with appropriate
coefficients.



6/3/2019 9:02:55 AM (1)

Page Label: 33

Author: dsdgrimm

Date: 6/3/2019 9:02:55 AM
Color:

Subject: Polylength Measurement

98'-7"

6/3/2019 9:04:44 AM (1)

o5 Subject: Engineer
i Page Label: 33

memmm Author: dsdgrimm

. Date: 6/3/2019 9:04:44 AM
e Color: W

Show the entire basin OS-1

6/3/2019 9:06:38 AM (1)

Subject: Length Measurement
Page Label: 33

- 18"0"@' Author: dsdgrimm

E Date: 6/3/2019 9:06:38 AM
T — Color:

18'-0"

6/3/2019 9:06:57 AM (1)

CALE: 17=30° Subject: Engineer
This scale is Page Label: 33
incorrect. Author: dsdgrimm
Revise. Date: 6/3/2019 9:06:57 AM
Color: W

This scale is incorrect. Revise.

6/3/2019 9:07:46 AM (1)

Subject: Engineer

Page Label: 20

Author: dsdgrimm

Date: 6/3/2019 9:07:46 AM
Color:

The basin lengths will be verified once the scale is
revised on the drainage map.

6/3/2019 9:45:09 AM (1)

Subject: Engineer

Page Label: 33

# | Author: dsdgrimm

Date: 6/3/2019 9:45:09 AM
Color:

It does not appear that the runoff from the parking
lot is reaching PLD #2. How is this area treated?

6/3/2019 9:57:48 AM (1)

Subject: Engineer

Page Label: 33

Author: dsdgrimm

Date: 6/3/2019 9:57:48 AM
Color:

The drainage basin design does not appear to
match the site conditions. Revise the drainage
basin layout to more accurately reflect current and
proposed site conditions.

6/3/2019 9:58:41 AM (1)

Subject: Engineer

Page Label: 20

Author: dsdgrimm

Date: 6/3/2019 9:58:41 AM
Color: H

Rational method calculations will be reviewed once
the drainage basin design is revised.





