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rt roughly 1.0-ft below the spillway crest. These pipes drain to a side “diversion” channel and it 
ears these flows are meant to provide moisture for the vegetation in this side channel. The DBPS 
cates the future/proposed Tamlin Road crossing of the West Tributary will replace the existing 
nch storm sewer with a 12’(W) x 6’(H) box culvert and removal of the existing embankment. 
d WU does not currently include a concrete trickle channel to convey flows. Based on the Falcon 
lands Filing No. 3 PDR, a concrete trickle channel will be constructed as part of that development. 
 development will not include any improvements to Pond WU. 

DRAINAGE DESIGN CRITERIA 

rologic and hydraulic calculations for the site were performed using the methods outlined in the 

aso County Drainage Criteria Manual.  Topography for the site is presented on the Drainage 
.  The hydrologic calculations were made for the existing and proposed site conditions.  The 
nage Plan presents the drainage patterns for the site, including the drainage basins.  The peak 
 rates for the drainage basins were estimated using the Rational Method.  The 5-year (Minor 
m) and 100-year (Major Storm) recurrence intervals were determined.  The one-hour rainfall 

Falcon Highlands Filing 3 has not recently been submitted for
review and approval to staff's knowledge. This development
shall mitigate its developed flows which include the
construction of a trickle channel from this developments
proposed forebay to the outlet structure

 

to capture the flows and convey to Storm A. In the future, the area within the basin will be 
developed. Drainage Basin L-Dev assumes a developed percent impervious. The runoff from 
the developed basin will also connect to Storm A. 

Storm Sewer System A (Storm A): The storm sewer system is located along the east side of 
the development. Storm A will connect to the existing 42-inch storm sewer which conveys off 
site flows onto the site from under Rolling Thunder Way at the northeast corner of the 
property. The on-site storm sewer will connect to Storm A which is designed to convey the 
100-year storm through the site to Pond WU. Refer to previous discussion regarding Waters 
of the State and the West Tributary. A forebay will be located at the end of the storm sewer 
pipe to dissipate the flows, minimize erosion and provide pre-sedimentation for water 
quality. 

B. STORMWATER QUALITY DESIGN 

Storm water quality improvements for the site will be provided in the existing Detention 
Pond WU. The WQCV is provided in Pond WU and it accounted for the proposed development 
of the subject site. The original design of Pond WU was completed as part of the Falcon 
Highlands Filing No. 2 MDDP/PDR/FDR. Water quality improvements were made to Pond 
WU as part of Bent Grass Development MDDP & DBPS Amendment, FDR and Construction 
Plans. 

C. COST OF PROPOSED DRAINAGE FACILITIES 

Table 2 presents a cost estimate for the construction of drainage improvements (public and 
private) for development.  The subject development requires the construction of a 42-inch 
storm sewer through the property to convey off site public and private flows to the West 
Tributary and Pond WU. The cost associated with this storm sewer extension is not included 
in the DBPS as a reimbursable cost, however as part of this report, it is requested the cost for 
these improvements be reimbursed. The costs for this storm sewer extension has been 
broken out separately in Table 2.1. 

D. DRAINAGE AND BRIDGE FEES 

The site lies within the Falcon Drainage Basin. The DBPS was completed in 2015. No drainage 
improvements were identified for the West Tributary adjacent to the site or for the storm 
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ate) for development.  The subject development requires the construction of a 42-inch 
m sewer through the property to convey off site public and private flows to the West 
utary and Pond WU. The cost associated with this storm sewer extension is not included 
e DBPS as a reimbursable cost, however as part of this report, it is requested the cost for 
e improvements be reimbursed. The costs for this storm sewer extension has been 

ken out separately in Table 2.1. 

DRAINAGE AND BRIDGE FEES 

site lies within the Falcon Drainage Basin. The DBPS was completed in 2015. No drainage 
rovements were identified for the West Tributary adjacent to the site or for the storm 
er extension through the property. The 2022 drainage basin fee is $34,117 per 
ervious acre and the bridge fee is $4,687 per impervious acre.  The Falcon U-Haul 
perty encompasses 11.50 acres.  Table 1 details the fees due as part of this development.  
e 2 includes an opinion of cost for the storm sewer extension noted in the previous 
ion. This amount has been added to Table 1 for the calculation of Drainage Fees. The 
eloper will follow the procedures for drainage improvement credits and reimbursements 
utlined in EPC DCM Chapter 3, Section 3.3 to determine the final reimbursement. 

NCLUSIONS 

 at Falcon development will be a commercial development with two buildings and 
paved and landscaped areas on approximately 11.50 acres. The buildings and site will 
f storage, U-Box warehouse, showroom, vehicle sharing and retail area. This phase 
 development of the north side of the property. A future phase is planned to develop the 
of the property with self mini storage and RV storage. The on site drainage will be 
nd captured by a combination of sheet flow, gutter flow, swale flow, inlets and storm 
ning directly to Pond WU through Storm Sewer System A which includes on-site and off-
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located. A pipe will extend out of the inlet south and be routed to Storm A which drains to the 
West Tributary. 

Drainage Basin C:  The basin is located in the northeast portion of the site. It includes 
pavement and landscape areas. The runoff from the basin will sheet flow to the proposed 
drain pan or curb line which will convey the flows to a low point and curb opening at the 
northeast corner of the paved area. A storm sewer flared end section will be located behind 
the curb opening to capture the 100-year flows and convey to Storm A. 

Drainage Basin D:  The basin is located to the west of Building B. It includes landscape area. 
The runoff from the basin will sheet flow to a swale which will drain the flows to a proposed 
Type C Inlet in sump condition with 100-year capacity. A pipe will convey the flows from the 
inlet to the West Tributary. A low tailwater riprap basin will be located at the end of the pipe 
to dissipate the flows and minimize erosion in the channel. 

Drainage Basin E:  The basin is located on the west side of the site and includes the roof of 
Building B. The runoff from the roof will drain to the west side where a gutter and 
downspouts will convey the flows down to the ground surface and into Basin D. 

Drainage Basin F.1:  The basin is located on the east side of the site and includes the north 
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located. A pipe will extend out of the inlet south and be routed to Storm A which drains to the 
West Tributary. 

Drainage Basin C:  The basin is located in the northeast portion of the site. It includes 
pavement and landscape areas. The runoff from the basin will sheet flow to the proposed 
drain pan or curb line which will convey the flows to a low point and curb opening at the 
northeast corner of the paved area. A storm sewer flared end section will be located behind 
the curb opening to capture the 100-year flows and convey to Storm A. 

Drainage Basin D:  The basin is located to the west of Building B. It includes landscape area. 
The runoff from the basin will sheet flow to a swale which will drain the flows to a proposed 
Type C Inlet in sump condition with 100-year capacity. A pipe will convey the flows from the 
inlet to the West Tributary. A low tailwater riprap basin will be located at the end of the pipe 
to dissipate the flows and minimize erosion in the channel. 

Drainage Basin E:  The basin is located on the west side of the site and includes the roof of 
Building B. The runoff from the roof will drain to the west side where a gutter and 
downspouts will convey the flows down to the ground surface and into Basin D. 

Drainage Basin F.1:  The basin is located on the east side of the site and includes the north 
portion of the Building A roof. The runoff from the roof will drain to the east side where a 
gutter and downspouts will convey the flows down to the paved ground surface and into 
Basin C. 

Drainage Basin F.2:  The basin is located on the east side of the site and includes the north 
portion of the Building A roof. The runoff from the roof will drain to the east side where a 
gutter and downspouts will convey the flows down to the paved ground surface and into 
Basin G. 

Drainage Basin G:  The basin is located to the east of Building A. It includes paved and 
landscaped areas. The runoff from the basin will sheet flow to the gutter line which will 
convey the flows to a low point where a curb inlet will be located in sump condition with 100-

onvey to Storm A. 
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Drainage Basin F.2:  The basin is located on the east side of the site and includes the north 
portion of the Building A roof. The runoff from the roof will drain to the east side where a 
gutter and downspouts will convey the flows down to the paved ground surface and into 
Basin G. 

Drainage Basin G:  The basin is located to the east of Building A. It includes paved and 
landscaped areas. The runoff from the basin will sheet flow to the gutter line which will 
convey the flows to a low point where a curb inlet will be located in sump condition with 100-
year capacity. A pipe will convey the flows from the inlet to Storm A. 

Drainage Basin H:  The basin is located on the west side of the site and includes the Building 
A loading dock ramp. The runoff from the ramp will drain to a trench drain in sump condition 
and 100 year capacity. A storm sewer pipe will extend from the trench drain to the storm 
sewer from Basin B 

Drainage Basin J:  The basin is located to the south of Building A. It includes paved and 
landscaped areas. The runoff from the basin will sheet flow to the gutter line which will 
convey the flows to a low point where a curb inlet will be located in sump condition with 100-
year capacity. A pipe will convey the flows from the inlet to Storm A. In the future the area to 
the south will be developed. 

Drainage Basin K:  The basin is located in the southwest portion of the site. It currently 
includes grassed areas and a paved access drive. The runoff from the basin will sheet flow to 
the south end of the site where a low point is located with a “temporary” storm sewer pipe to 
capture the flows and convey to Storm A. In the future, the area within the basin will be 
developed. Drainage Basin K-Dev assumes a developed percent impervious. The runoff from 
the developed basin will also connect to Storm A. 

Drainage Basin L:  The basin is located in the southeast portion of the site. It currently 
includes grassed areas. The runoff from the basin will sheet flow to the east of the access drive 
and south end of the site where a low point is located with a “temporary” storm sewer pipe 

oint where a curb 
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d. 
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invert roughly 1.0-ft below the spillway crest. These pipes drain to a side “divers
appears these flows are meant to provide moisture for the vegetation in this side
indicates the future/proposed Tamlin Road crossing of the West Tributary will 
18-inch storm sewer with a 12’(W) x 6’(H) box culvert and removal of the exi
Pond WU does not currently include a concrete trickle channel to convey flows. B
Highlands Filing No. 3 PDR, a concrete trickle channel will be constructed as part o
This development will not include any improvements to Pond WU. 

IV. DRAINAGE DESIGN CRITERIA 

Hydrologic and hydraulic calculations for the site were performed using the meth

El Paso County Drainage Criteria Manual.  Topography for the site is present
Plan.  The hydrologic calculations were made for the existing and proposed si
Drainage Plan presents the drainage patterns for the site, including the drainag
flow rates for the drainage basins were estimated using the Rational Method. 
Storm) and 100-year (Major Storm) recurrence intervals were determined.  Th
depth was determined from Table 6-2 of the Drainage Criteria Manual.  The peak 
using the rational method was used to size inlets and storm sewers within the
basin area, time of concentration, and rainfall intensity were determined for e
basins within the property.  The onsite soils were assumed to be Hydrologic Soil 

 3 Kiowa Eng ineer ing Corp

were initially sized based on their full-flow capacity using the Manning’s equation.  The U
program was then used to verify storm sewer pipe sizes and perform hydraulic grade line (H
energy grade line (EGL) calculations for the 5-year and 100-year storm events.  H
calculations are provided in the Appendix for the proposed inlet and pipe capacities. 

The subject site is tributary to Regional Detention Pond WU which is located directly downs
the site along Unnamed West Tributary to Black Squirrel Creek No. 2. Stormwater qua
detention for the property is provided in Detention Pond WU, so no on site water quality or d
improvements will be required. 

V. DRAINAGE FACILITY DESIGN 

The drainage of the site will be accomplished through a combination of sheet flow, gutter 
storm sewer flow.  The site has been graded to convey runoff to low points on the site where 
inlets, curb openings or pipes are located to capture the 100 year flow and direct it into a stor
which will discharge to the West Tributary upstream of Detention Pond WU. The proposed 
patterns for the site are shown on the Drainage Plan – Proposed Conditions (Exhibit B) pro
the map pocket at the end of this report.  The hydrologic and hydraulic calculations are pro
the Appendix. 

The on-site drainage system will include a couple storm sewer systems. The main system
Storm Sewer System A (Storm A) which is located along the east side of the site conveying flo
discharged into the northeast corner of the site by an existing 42-inch RCP storm sewer. Stor
also be used to convey on site runoff through the site and into Pond WU. A forebay wit
dissipator will constructed on the end of Storm A for energy dissipation, water quality and
protection. Tributary A is considered Waters of the State, for that reason Storm A has been e
past Tributary A to outfall directly to Pond WU. If Storm A connected to Tributary A, then th
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Subject: Highlight
Page Label: 18
Author: eschoenheit
Date: 11/16/2022 8:50:58 AM
Status: 
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Layer: 
Space: 

$15,720 / ac

Subject: Highlight
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Author: eschoenheit
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(Reimbursable)
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11.50 acres
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Page Label: 18
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Subject: Text Box
Page Label: 18
Author: eschoenheit
Date: 11/16/2022 8:37:30 AM
Status: 
Color: 
Layer: 
Space: 

Drainage and bridge fees require correction

Text Box (4)

Subject: Text Box
Page Label: 9
Author: Daniel Torres
Date: 11/22/2022 11:13:46 AM
Status: 
Color: 
Layer: 
Space: 

The narrative indicates that this sites developed
flows were accounted for in the design of Pond
WU; Please compare the impervious %/developed
flows previously accounted for this site and what is
proposed to show that the proposed development
is at or below what was originally designed.

Subject: Text Box
Page Label: 18
Author: eschoenheit
Date: 11/22/2022 7:16:38 AM
Status: 
Color: 
Layer: 
Space: 

Drainage Fee Example
11.82ac-3.91ac = ~7.91ac (planned developed
area per site plan)

It appears that ~275,357sqft ~6.3acres is
~90-100% impervious per site plan 
such that 6.3ac x 95% x $34117 = $204,190 before
the southern undeveloped areas is also included 

3.91ac x 95% x $34117 = $126,727 (future
undeveloped area still assessed drainage and
bridge fees at 95% as this is not a designated
tract.
Pervious areas can be deducted. Calculations
must be shown. Since no site plan exists for
southern future development area it is assessed at
95% commercial rate  

Bridge Fees $4687x ~95% x (6.3ac + 3.91ac) =
$47,854 All impervious area must be included
even for undeveloped areas that will be developed
in the future

3.91ac is the sum of the undeveloped future area

Subject: Text Box
Page Label: 29
Author: eschoenheit
Date: 11/22/2022 9:07:24 AM
Status: 
Color: 
Layer: 
Space: 

Add Four-bay Calculations

T
E

Drainage
and bridge
fees require
correction

 6 Kiowa Eng in

VI. CONCLUSIONS 

The U-Haul at Falcon development will be a commercial development with
associated paved and landscaped areas on approximately 11.50 acres. The bu
provide self storage, U-Box warehouse, showroom, vehicle sharing and reta
includes the development of the north side of the property. A future phase is pla
south side of the property with self mini storage and RV storage. The on s
conveyed and captured by a combination of sheet flow, gutter flow, swale flo
sewers draining directly to Pond WU through Storm Sewer System A which inclThe narrative indicates that this sites developed

flows were accounted for in the design of Pond WU;
Please compare the impervious %/developed flows
previously accounted for this site and what is
proposed to show that the proposed development is
at or below what was originally designed.

bursable	expense	in	the	Falcon	DBPS,	however	the	storm	sewer	is	required	to	convey	public	and	
te	off	site	flows	through	this	property	and	should	be	a	reimbursable	expense.	The	developer	will	
w	the	procedures	for	drainage	improvement	credits	and	reimbursements	as	outlined	in	EPC	DCM	
ter	3,	Section	3.3	to	determine	the	final	reimbursement.

1 Drainage Calcs.xlsx    Table 1 Drainage & Bridge
  9/10/2022

Kiowa Engineering Corporation

Drainage Fee Example
11.82ac-3.91ac = ~7.91ac (planned
developed area per site plan)

It appears that ~275,357sqft ~6.3acres is
~90-100% impervious per site plan 
such that 6.3ac x 95% x $34117 =
$204,190 before the southern
undeveloped areas is also included 

3.91ac x 95% x $34117 = $126,727
(future undeveloped area still assessed
drainage and bridge fees at 95% as this
is not a designated tract.
Pervious areas can be deducted.
Calculations must be shown. Since no
site plan exists for southern future
development area it is assessed at 95%
commercial rate  

Bridge Fees $4687x ~95% x (6.3ac +
3.91ac) = $47,854 All impervious area
must be included even for undeveloped
areas that will be developed in the future

3.91ac is the sum of the undeveloped
future area

Hydraulic Calculations 
ary and Capacity Calculations – UD-Inlet 

Pipe Sizing Calculations 

Add Four-bay Calculations


