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SECTION I 

PURPOSE AND BACKGROUND 

 

 

A. PURPOSE AND SCOPE 

 

This drainage letter and report has been prepared in support of the Security Water District 

Enterprise (“District”) water treatment plant (WTP) building addition improvements.  The 

purpose of this report is to present the findings of a hydrologic evaluation and development 

of stormwater management infrastructure at the WTP site.   

 

The stormwater management plan is to conform with criteria established by El Paso County 

as the local land use authority having jurisdiction.  The construction of the existing WTP was 

accomplished by the United States Air Force by agreement with the U.S. Army Corps of 

Engineers as project manager.  At the beginning of that design and construction effort, the 

federal agencies agreed to comply with and provide submittals consistent with the El Paso 

County stormwater management criteria applicable at that time.  Those submittals were not 

subject to the “approval” of El Paso County.  The file materials submitted are identified as 

File Number AASI192 in the El Paso County Planning and Community Development system 

(EDARP).   

 

B. BACKGROUND 

 

The Security Water District Enterprise currently owns, operates and maintains a water 

treatment plant (WTP) in the unincorporated Security community in central El Paso County, 

Colorado.  The WTP was constructed as a joint project between the District and the United 

States Air Force to address per- and polyfluoroalkyl (PFAS) compounds in the District’s local 

source water supply.  Due to funding constraints, the water treatment plant was built without 

personnel accommodations such as toilet rooms, workspaces, and designated storage areas 

for expendable supplies utilized in the water treatment management, record keeping and 

daily operations.  

 

This project will add to the existing WTP building, providing toilet facilities, maintenance and 

janitorial space, areas for record keeping and technical reference material storage, and 
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improved access for periodic delivery of large quantities of ion exchange media.  The addition 

will include a building with a similar profile, height and geometric configuration as the existing 

WTP building.  The building will be a slab-on grade, pre-engineered metal building with an 

exterior foundation footprint of 51-feet by 40-feet and a projected floor area of 2,040 square 

feet.  

 

As part of the project, hot mix bituminous pavement will replace the existing gravel vehicular 

travel ways within the treatment plant facility.  This site is not accessible to the public and is 

enclosed with a 6-foot-high chain link fence with top treatment to deter intrusion.   
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SECTION II 

GENERAL LOCATION AND DESCRIPTION 

 

 

A. SITE LOCATION 

 

The Security Water District is located in the northwest area of the Security-Widefield region, 

south and west of the municipal limits of Colorado Springs in El Paso County, Colorado.  The 

WTP is located within the Northeast one quarter Southeast one quarter of Section 2, 

Township 15 South, Range 66 West of the Sixth Meridian.  

 

The District’s WTP is located on a parcel of land encompassing 70.041 acres north of the 

Bradley Road and Lincoln Plaza Drive intersection.  This larger parcel of land, owned by the 

District is confined by Bradley Road to the south, Hancock Expressway to the east, Milton 

Proby Parkway to the north, and Academy Boulevard to the west.  The eastern edge of the 

District’s property is constrained by the Fountain Mutual Irrigation Canal and Clearview Loop 

as platted in Clearview Industrial Park Filing No. 1.   

 

Figure II-1 provides an area map showing the generalized project limits, surrounding street 

configurations, topography, drainage features, and irrigation canal and ditches.  The map is 

adapted from a U.S. Geological Survey 7.5 minutes quadrangle.   

 

B. DESCRIPTION OF PROPERTY 

 

The District-owned parcel of land is identified as El Paso County Assessor’s schedule number 

65020-00-138.  The 1.7-acre fenced WTP site contains the treatment plant building, a raw 

water storage tank, and an on-site power generator.  The proposed improvements will not 

change the property’s current land use as the property is already being used for water 

treatment. 
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C. PHYSIOGRAPHY, TOPOGRAPHY AND VEGETATION 

 

The District’s WTP is located at approximately 5,859 feet AMSL in elevation.  The general 

topography in the area falls from the northeast to the southwest.  No prominent topographic 

features exist within the District’s WTP property.  Figure II-1 shows the general topography 

in and around the District’s WTP.   

 

The area immediately north of the WTP within the District’s ownership is currently leased by 

the District for solar power generation.  The land to the southeast outside the District’s 

ownership is occupied by a self-storage commercial business.  There are no delineated 

wetlands around the WTP site.  The only wetlands associated around the District’s property 

are delineated as riverine and a freshwater pond.  The riverine is the Fountain Mutual 

Irrigation Canal, which flows southeasterly through the majority of the District and just east of 

the District’s property.  The 37-acre delineated freshwater pond mapped in published 

wetlands inventory documents was formerly a portion of a facility commonly referred to as 

the Little Johnson Reservoir.  This reservoir use no longer exists and is replaced by land 

leased for solar power generation.  A smaller 0.5-acre pond exists at the topographic low 

point subject to local runoff conditions. 

 

The Little Johnson Reservoir ceased to be used for irrigation impoundment/storage purposes 

by the Fountain Mutual Irrigation Company approximately 65 to 70 years ago.  The 

topographic geometry remains as it was last used and serves as a permanent detention area 

for local runoff.  The Security Water District has no intention of modifying that historical 

topographic condition and will maintain the runoff from its property on the historic site and 

within the District’s ownership.  Current runoff entering the former Little Johnson Reservoir 

will ultimately collect in the smaller 0.5-acre pond located at the low point within the former 

reservoir.  From there, stormwater will either infiltrate into the ground or evaporate into the 

atmosphere.  Since use of this reservoir as an irrigation storage facility ceased about 65 years 

ago, it has never been known to overflow from natural precipitation in the local watershed.The 

District’s WTP is located in the plains/grassland region of Colorado.  Native vegetation 

includes blue grama and buffalo grass, with scattered species such as rabbitbrush, 

sagebrush, yucca, and various wildflowers. 

 

D. SOILS 

 

The US Department of Agriculture through the Natural Resources Conservation Service 

(NRCS) has compiled detailed soil information for El Paso County.  This data is available on 

EPC Stormwater- Zachary
SW - Highlight
smaller 0.5-acre pond located at the low point within the former 
reservoir.

EPC Stormwater- Zachary
SW - Highlight
or evaporate into the 
atmosphere.

EPC Stormwater- Zachary
SW - Textbox with Arrow
If the pond continuously retains water it cannot be assumed that it will infiltrate. Please demonstrate how the WQCV will be infiltrated. If it cannot be demonstrated that the WQCV will be infiltrated then an alternative treatment method will be necessary (runoff reduction?). If the design will be changed I recommend forming alternatives and discussing options with EPC review staff. 
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the NRCS’ web soil survey website.  Soil type information within and surrounding the District’s 

WTP is relevant as it relates to constructability within the area and the soil’s ability to convey 

surface water. 

 

The following soils have been identified in the NRCS mapping of the Security WTP area as 

shown on the following Figures II-2A, II-2B and II-2C.  General information is presented in 

terms of the characteristics of these different soil classifications.  None of the identified soils 

are classified as prime farmland.   

 

8 - Blakeland Loamy Sand - 1 to 9% Slopes: 

 

This is the primary soil group within the District’s WTP property, found in the southeastern 

part of the property and extending northwest of the property.  This soil group consists of 

loamy sand; these soils are somewhat excessively drained with a low runoff class.  These 

soils are classified as hydrologic soil group “A”.  Depth to water table is more than 80 inches. 

 

111 – Water: 

 

This group is prevalent in the northwest corner of the District’s 70-acre property.  This group 

is entirely composed of open water with high runoff potential.  The soil survey still depicts the 

former Little Johnson Reservoir, which is no longer in use and remains unfilled except for 

ponding of local runoff in the property’s topographic low point.   

 

E. MAJOR DRAINAGEWAYS 

 

The District’s WTP resides in the Little Johnson Drainage Basin which drains to the Windmill 

Gulch Basin upstream of its confluence with Fountain Creek.  The Security-Widefield area 

generally drains southwest towards Fountain Creek, which is ultimately tributary to the 

Arkansas River.  A minor drainageway near the District’s WTP is the Fountain Mutual 

Irrigation Canal, owned by Fountain Mutual Irrigation Company who supports agricultural 

irrigation uses and water resource management in the surrounding region.  This 20-foot-wide 

canal flows four miles southeast, passing 400 feet east of the District’s WTP, and into Big 

Johnson Reservoir.  The company typically fills the reservoir in the fall and winter, then 

releases water in the spring for downstream irrigation and release to Fountain Creek as 

replacement water for out-of-priority diversions, usually by pumping of alluvial ground water 

tributary to Fountain Creek.  This canal intercepts storm water runoff from areas to the north 

and east of the District’s property.  That stormwater is released from the irrigation ditch at it’s  
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crossing of Windmill Gulch in accordance with the requirements of local water rights 

administration.   

 

F. UTILITIES 

 

There is no additional utility service required to accommodate the building addition.  Gas and 

electric are provided to this site by Colorado Springs Utilities.  Additional energy delivery 

capacity is not required, either as a result of prior planning for the demand of the building 

addition or through analysis of the energy demand over the last five years in accordance with 

the policy of Colorado Springs Utilities.   

 

Wastewater services are provided to this site by Security Sanitation District.  The existing 

waste piping from floor drains in the treatment plant facility will convey wastewater generated 

by the new toilet room, employee accommodations and additional floor drains in the building 

addition.  Potable water is provided to this site by the Security Water District.  The building 

addition provides potable water for handwashing, drinking and sanitary accommodations.  

Potable water delivery to this facility is not required to be enlarged to accommodate the 

building addition.  Communications to facilitate operations are owned, operated, maintained, 

renewed and replaced in accordance with District policy and federal regulation.   
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SECTION III 

BASIN DESCRIPTION AND FLOODPLAIN IMPACTS 

 

A. MAJOR BASIN DESCRIPTION 

 

The Little Johnson / Security Creek Drainage Basin Planning Study was prepared in  

April 1988 for the El Paso County Planning Commission.  This basin study consisted of three 

drainage zones:  (1) area to the north of Canal No. 4 (aka Fountain Mutual Irrigation Canal), 

(2) area between Canal No. 4 and U.S. Highway 85, and (3) area between U.S. Highway 85 

and Fountain Creek.  The report evaluated existing drainage conditions within the basin and 

identified flooding risks due to insufficient stormwater infrastructure and channel capacity.  

The study recommended improvements including channel widening and stabilization, 

construction of detention basins, upgrades to culverts and storm sewer systems, and erosion 

control measures to mitigate flooding and enhance stormwater management with future 

developments.   

 

The considerations for development and associated stormwater infrastructure at the project 

site has not been implemented.  The residential development contemplated in the DBPS has 

not occurred, and, due to the Security Water District’s ownership, the probability of it ever 

occurring is low.  That future development will be responsible for supporting stormwater 

management infrastructures.  In the meantime, the use of the Little Johnson reservoir land 

will serve the purpose of a detention basin as proposed in the DBPS.  .The District’s Water 

Treatment Plant (WTP) is located on a 1.7-acre fenced area situated in the southeast portion 

of the District’s larger 70-acre property.  The following figure provides contour mapping in 2- 

and 10-foot increments of the District’s entire property, generated using LiDAR data from 2018 

through the Colorado Hazard Mapping and Risk Map Portal maintained by the Colorado Water 

Conservation Board. 

 

Much of the District’s property was formerly a reservoir, as evidenced by the contour mapping 

around its perimeter.  This sub-basin, comprising the majority of the District’s property, is 

bounded by the Fountain Mutual Irrigation Canal to the north and east, and by the remnants 

of the Little Johnson Reservoir dam embankment to the west and south.  Existing structures 

on the property include solar panels, a water storage tank, the WTP building, and an on-site 

power generator. 

EPC Stormwater- Zachary
SW - Highlight
will serve the purpose of a detention basin as proposed in the DBPS

EPC Stormwater- Zachary
SW - Textbox with Arrow
To use Little Johnson as a true detention basin an outlet structure would be required, as stated in the DBPS. Currently the low pond area only holds water and does not release outside of evaporation.
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A description of the major sub-basins that the WTP site is tributary to is identified in the 

following table, Table III-1.  The Security Water District ownership extends over the majority 

of Sub-Basin 2 and includes about 35 to 40 percent of Sub-Basin 1.  In addition to the 

designated 1.7 acre water treatment plant site, an area of approximately one acre is used for 

temporary storage of waste soil and street surfacing material by the District.  When the District 

must repair underground distribution system infrastructure due to failure of pipelines, 

saturated soil is removed from excavation and temporarily stored on the District's property 

near the water treatment plant site.  In addition street surfacing consisting of hot mix asphalt 

(HMA) pavement is required to be removed and is likewise temporarily stored at this site.  

When sufficient quantities are accumulated, it has been the District’s practice in the past to 

pulverize or otherwise recover the HMA for use as aggregate and temporary surfacing of 

excavations and drive surfaces. 

 

The area surrounding this temporary storage area is protected from runoff and erosion with 

low earthen berms and wattles which are periodically maintained.  The District's operations 

require 24/7 access to this site, often at times other than daylight hours.  With these conditions 

for haul truck access, a complete perimeter enclosure of silt fence or other runoff retention 

means is not practical.  However, the District's use of this site over the last 30 years for this 

purpose has proven to be successful in preventing unacceptable erosion or sediment 

transport.  This area is accessed through the secure water treatment site. 
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TABLE III-1 

MAJOR DRAINAGE BASIN CHARACTERISTICS 

SECURITY WATER DISTRICT 

Basin ID Area (ac) Slopes Description 

SUB 1 9.56 5 to 20% 

SUB 1 is located southwest of the District’s fenced WTP 
site, south of the District’s larger 70-acre property.  Flow is 
conveyed to the south and southwest, extending to the low 
point on the north side of Bradley Road.  This sub-basin is 
mostly comprised in adjacent property lots to the southwest 
of the WTP.  The primary ground cover consists of bare 
soil, sparse native grass and asphalt roadways. 

SUB 2 69.62 4 to 9% 

SUB 2 primarily covers the District’s 70-acre property and 
consists mostly of native grasses and shrubs.  Runoff is 
directed by existing topographic conditions to the existing 
retention area within the impoundment area of the Little 
Johnson Reservoir.  

SUB 3 15.57 4 to 12% 

SUB 3 is located to the southeast of the 1.7-acre fenced 
WTP property.  At the present time, there is a graded swale 
adjacent to the south edge of the access road through the 
District’s WTP property.  That graded swale generally 
intercepts runoff from the District’s property naturally flowing 
southerly and directs it to culverts under the District’s access 
road (extension of Lincoln Plaza Drive).  At the present time, 
it is not recognized that any runoff from the District’s property 
enters the adjacent mini storage development (Bradley 
Storage Subdivision).  The Bradley Storage Subdivision is 
completely drained to an on-site detention facility with a 
piped outlet to the roadside ditch along the north side of 
Badley Road.   

 

B. FLOODPLAIN IMPACTS 

There is no FEMA designated floodplain associated with Fountain Mutual Irrigation Canal.  The 

2018 Flood Insurance Rate Maps (FIRM) for the District’s property, produced by Federal 

Emergency Management Agency (FEMA), are shown in the following figure.  These FIRM maps 

indicate that the District’s entire property lies outside of the 100-year floodplains of Fountain 

Creek located approximately 1.5 miles west of the WTP and the Peterson Field Drainageway 

located approximately 1.0 miles north of the WTP. 
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SECTION IV 

HYDROLOGY 

 

A. HYDROLOGIC CRITERIA 

 

This drainage analysis has been prepared in accordance with the current El Paso County 

Drainage Criteria Manual (DCM) and the City of Colorado Springs DCM Volume 1 dated  

May 2014 and revised in January 2021 and Volume 2 revised in December 2020.  The Urban 

Storm Drainage Criteria Manual is referenced when applicable.  Hydrologic calculations were 

performed to determine runoff quantities for the 5-year and 100-year frequency storms for 

existing and developed conditions using the Rational Method as required for basins having 

areas less than 130 acres according to Chapter 6 of the El Paso County DCM Volume 1 

Update.   

 

A variance from the Full Spectrum Detention (FSD) is requested.  Full spectrum detention 

facilities are required in accordance with Section 3.2.1. of Chapter 13 of the City/County DCM 

Volume 1, dated May 2014, effective January 31, 2015.  However, an existing downstream 

regional detention facility on the District’s larger 70-acre property provides detention, or 

retention in this case, for minor and major storm events.  The 2014 City of Colorado Springs 

DCM Volume 1 - “On-Site Detention Requirements When Regional Detention is Provided” 

Policy Verification dated August 2017 and revised September 2017 states if the downstream 

regional detention provides detention for the minor (5-year) and major (100-year) storm 

events, then only the water quality capture volume (WQCV) is required on-site.  The pond on 

the District’s property is sized for minor and major storm events; thus, only the WQCV is 

designed for the proposed improvements.   

 

B. PRECIPITATION DATA 

 

Precipitation data for the Security-Widefield area was taken from the National Oceanic and 

Atmospheric Administration (NOAA) Atlas 14 Precipitation Frequency Server to calculate 

rainfall intensity.  The table below contains the 1-hour point precipitation values in inches for 

the average recurrence intervals in years.  See Appendix A for NOAA Atlas 14 data.   
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TABLE IV-1 

PRECIPITATION DATA 

SECURITY WATER DISTRICT 

Point Precipitation Frequency (in inches) 

Duration 
Average Recurrence Interval (years) 

2 5 10 25 50 100 500 

60-min 1 1.28 1.55 1.96 2.32 2.72 3.78 

 

C. RATIONAL METHOD 

 

A runoff coefficient was established for each of the sub-basins that make up the 1.7-acre 

WTP site and drain to their respective basins.  This component of the hydrologic calculation 

has been developed utilizing the existing land uses and the land surface conditions.   

 

Since all the basins are less than 130 acres, the rational method is used to calculate runoff 

from all the on-site basins.  The rational formula is as follows: 

 

𝑄 = 𝐶 ∙ 𝑖 ∙ 𝐴 
 

Where,  

Q = Peak runoff rate, in cubic feet per second (cfs) 

C = Runoff coefficient representing a ratio of peak runoff rate to average rainfall intensity for 

a duration equal to the runoff time of concentration 

i = average rainfall intensity, in inches per hour (in/hr) 

A = Area of basin, in acres (ac) 

 

D. FOUR STEP PROCESS 

 

The proposed improvements consist of a 51-foot by 40-foot building addition with new asphalt 

travel ways replacing the existing gravel drives.  These improvements will follow the Urban 

Drainage Flood Control District “Four Step Process” to reduce runoff volumes, stabilize 

drainage ways, treat the WQCV, and implement long-term source controls.   

 

  



J:\SWD\ARPA EPC Funding-Projects\EPC Site Dev Plan\Drainage Report\Report.docx IV-3 

1. Proposed Runoff Management 

 

The improvements include new asphalt around the perimeter of the existing building and 

the building addition, which will increase the peak stormwater flows for downstream 

users.  These flows will be retained on District property with the addition of grass lined 

swales along the perimeter of the WTP property to redirect the increased flow back to 

the District’s larger 70-acre property.  Newly developed swales along the west and south 

sides will direct flow to a culvert, that traverses under the paved road, and discharges to 

the southwest of the property.  A swale to the north and along the east will flow into a 

temporary detention pond, where an overflow concrete crosspan will cross the asphalt 

drive to the south swale.  At the discharge of the swales and culverts, a newly 

constructed berm will be placed to the southwest of the site to convey the increased flow 

to the center of the District’s property to be captured by the basins low point, which is 

currently a pond.  This receiving area outside the WTP property consists primarily of 

pervious surfaces such as grass, trees, and shrubs and will retain the District’s increased 

onsite drainage from downstream developments. 

 

2. Stabilization of Drainageways 

 

New grass lined swales will redirect runoff from entering any adjacent properties to the 

south.  A newly constructed berm at the WTP’s main discharge point will prevent 

stormwater runoff from flowing downstream onto adjacent properties.  The berm will also 

be utilized as a WQCV to dissipate flows exiting the culvert and slowly release onto the 

District’s larger property.   

 

3. Proposed Water Quality Capture Volume (WQCV) 

 

WQCVs have been incorporated into the improvements with one basin on the east side 

of the property, and the second basin to the southwest of the property, at the discharge 

of the 18-inch culvert.  These WQCVs have been added to provide adequate water 

quality benefits.  No full-size spectrum detention basin or WQCVs are required on-site 

since a regional facility is located on the District’s larger property and the increased flows 

will be retained on site.    

 



J:\SWD\ARPA EPC Funding-Projects\EPC Site Dev Plan\Drainage Report\Report.docx IV-4 

4. Industrial and Commercial Best Management Practices (BMPs) 

 
This report provides a final grading and erosion control plans with BMPs in place.  The 

proposed project will use silt fences, swales, mulching and reseeding to mitigate the 

potential for erosion across the site. 

 

E. EXISTING MINOR SUB-BASIN DRAINAGE CONDITIONS 

 

The focus of this Drainage Report is on the District’s 1.7-acre fenced in property.  The District’s 

WTP is located approximately 400 feet west of the Fountain Mutual Irrigation Canal.  The, 

“Security PFOS / PFOAS Drinking Water Mitigation System Drainage Letter,” was prepared 

for El Paso County in May 2019 by URS Group, Inc. for the original construction of the 

District’s existing water treatment plant.  The report stated that existing drainage patterns 

would be maintained as part of the improvements.  Existing facilities were not analyzed as 

part of the project, and no new drainage infrastructure was constructed as part of the treatment 

plant project.   

 

For the purposes of this analysis, the minor drainage basins were further delineated using on-

site survey using modern methods with 1- and 5- contours.  The WTP site resides on a 

topographical high point; thus, off-site runoff is not a consideration for this report.  The WTP 

site drains to three primary sub-basins as previously denoted.  The sub-basin delineations in 

the WTP site were subdivided to Sub-Basins 1A, 2A, and 3A with Sub-Basin 1A contributing 

to Sub-Basin 1, -2A contributing -2, and -3A contributing to -3.  A description and the peak 

runoff for the 5-year and 100-year storm events are included in the following table.  

Imperviousness was determined using surveyed data.  The peak runoff calculations for the 

existing site are attached in Appendix B along with the tributary area, weighted C coefficients, 

impervious areas, and rain intensity.  Rainfall intensities differ between Sub-Basins 1A and 

3A compared to Sub-Basin 2A, primarily due to the variations in time of concentration. Per the 

Mile High Flood District “Calculation of Peak Runoff using Rational Method” worksheet in 

Appendix B and C, rainfall intensity is a factor of 1-hour precipitation depths and time of 

concentrations.   A smaller time of concentration equals a larger rainfall intensity and vice 

versa.  Sub-Basin 2A is significantly smaller than the other sub-basins, resulting in a much 

shorter flow path and a greater rainfall intensity.  The following figure delineates the existing 

sub-basins through the District’s WTP site along with the relevant hydraulic data.   
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TABLE IV-2 

EXISTING MINOR DRAINAGE BASIN CHARACTERISTICS 

SECURITY WATER DISTRICT 

Basin ID 
Area 
(AC) 

Slopes 
(%) 

5-Year Flow 
(Minor Storm) 

(cfs) 

100-Year Flow 
(Major Storm) 

(cfs) 
Description 

SUB 1A 0.51 1 to 5% 0.04 0.43 

SUB 1A is the area to the west of the 
WTP building.  Flow is conveyed to the 
southwest, through two existing culverts 
and off the secured WTP site.  The 
primary ground cover consists of the 
metal roofing from the storage tank, 
native grasses, concrete walkways, bare 
soil and gravel drives. 

SUB 2A 0.02 1 to 6% 0.0 0.02 

SUB 2 is a small portion of land on the 
northwest corner of the WTP site.  Runoff 
is conveyed to the north and northeast 
towards the District's larger property.  The 
primary ground cover is native grass.   

SUB 3A 1.18 5 to 9% 0.27 1.47 

SUB 3 is the land to the north, east, and 
south of the WTP area.  Runoff flows to 
the south and east.  The primary ground 
cover is native grasses and gravel drives.  
Runoff was historically conveyed to 
adjacent properties.   

 

F. PROPOSED MINOR SUB-BASIN DRAINAGE CONDITIONS 

 

The proposed improvements to the District’s WTP site include a new 51-feet by 40-feet 

building addition, with hot mix bituminous pavement to replace the existing gravel travel ways 

around the treatment complex.  New swales will be included around the perimeter of the 

District’s site to better control and convey stormwater runoff.  A map of the proposed 

improvements is included in the back of this report, denoted Figure IV-2.   

 

The proposed swales will increase the number of sub-basins to seven (7).  Of these seven 

sub-basins, two of the sub-basins will continue to flow onto adjacent properties the same as 

has historically occurred with “undeveloped” hydrologic conditions..  The peak runoff 

calculations for the proposed site are attached in Appendix C along with the tributary area, 

weighted C coefficients, impervious areas, and rain intensity.  The following Figure IV-3 

delineates the proposed sub-basins through the District’s WTP site along with the relevant 



J:\SWD\ARPA EPC Funding-Projects\EPC Site Dev Plan\Drainage Report\Report.docx IV-7 

hydraulic data.  The sub-basins are identified as Design Points (DP), which is the location of 

flow before a hydraulic structure conveys the runoff to other sub-basins.   

 

These improvements aim to redirect flow from draining to adjacent properties and to retain 

the runoff generated within the secured site on District owned property.  Because both 

parcels are under District ownership, directing runoff between them does not constitute an 

offsite discharge concern.  Refer to Figure IV-4 for the flow path of the generated runoff from 

the 1.7-acre water treatment plant to the low point of the District’s larger 70-acre property.  

The terminal destination of runoff is a 0.5-acre pond located at the low point on the District’s 

downstream property.  This pond is designed to retain runoff from the entire contributing 

area, with water dissipating through infiltration and evaporation.  Runoff will not be pumped 

or discharged offsite under the analyzed storm events. 

 

The proposed improvements retain and manage stormwater runoff generated solely from 

precipitation on the site and do not intercept, divert, or diminish flows from any natural 

watercourse or decreed water right.  As such, no injury to existing water rights is anticipated.   

 

A water quality capture volume is not required by El Paso County, as all runoff generated by 

the proposed improvements is contained and managed within the District’s property 

boundaries.  These WQCVs are included to enhance water quality flowing to the District’s 

larger property.  

 

  

EPC Stormwater- Zachary
SW - Highlight
do not intercept, divert, or diminish flows from any natural 
watercourse or decreed water right

EPC Stormwater- Zachary
SW - Textbox with Arrow
The current proposal intends to divert flows from sub-basins 1 & 3 to sub-basin 2. 

Flows that used to run off site would now be infiltrated/evaporated, which the state tends to oppose based on past projects.

Please provide confirmation/correspondence with the state that indicates that they approve this approach. 
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TABLE IV-3 

PROPOSED MINOR DRAINAGE BASIN CHARACTERISTICS 

SECURITY WATER DISTRICT 

Proposed 
Design 
Point 
(DP) 

Tributary 
Area 
(AC) 

Slopes 
(%) 

5-Year Flow 
(Minor Storm) 

(cfs) 

100-Year Flow 
(Major Storm) 

(cfs) 
Description 

DP 1A 0.01 2 to 8% 0.00 0.01 

SUB 1A is the area of improvement just to 
the south of the District's property, outside 
of the fenced property line.  These 
improvements include the new asphalt 
drive.  Runoff sheet flows to the 
southwest and off the District's property.  
The primary ground cover consists of 
native grasses, bare soil and an asphalt 
drive. 

DP 2A 0.20 2 to 4% 0.12 0.47 

SUB 2A is the northwest corner of the 
WTP site.  Runoff is conveyed to an 
existing swale that discharges into riprap, 
and onto the District's larger property.  
The primary ground cover is native grass 
and the existing storage tank.   

DP 2B 0.26 1 to 3% 0.58 1.42 

SUB 2B primarily consists of the asphalt 
drive to the east of the WTP building.  
Runoff flows to the south and west  The 
primary ground cover is asphalt.  Runoff 
sheet flows to an enhanced swale along 
the western boundary of the secured site, 
and discharges into the District's new 
WQCV.  

DP 2C 0.35 1 to 4% 0.47 1.32 

SUB 2C consists of the center of the 
District's site.  Runoff sheet flows to the 
south, where a newly developed swale 
conveys the flow to the District's existing 
12-inch culvert.  The primary ground 
cover is native grass, asphalt pavement, 
and the existing metal building.  

DP 2D 0.39 2 to 7% 0.68 1.79 

SUB 2D consists of the southern areas of 
the WTP site.  Runoff sheet flows to the 
south, and channelizes along the 
proposed southern swale and discharges 
at the District's existing 18-inch culvert.  
The primary ground cover is the proposed 
asphalt drives, proposed building 
addition, and vegetated swale. 
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TABLE IV-3, Cont’d 

Proposed 
Design 
Point 
(DP) 

Tributary 
Area 
(AC) 

Slopes 
(%) 

5-Year Flow 
(Minor Storm) 

(cfs) 

100-Year Flow 
(Major Storm) 

(cfs) 
Description 

DP 2E 0.49 1 to 3% 0.78 2.09 

SUB 2E consists of the northern and 
eastern areas of the WTP building.  
Runoff sheet flows off the asphalt drives 
into the newly developed swale.  The 
swale ends at the District's WQCV along 
the east of the WTP building.  Overflow 
discharges across the asphalt drive and 
into the southern swale.   

DP 3A 0.01 8% 0.01 0.03 

SUB 3A is the area of improvement just to 
the south of the District's property, outside 
of the fenced property line.  These 
improvements include the new asphalt 
paved drive.  Runoff sheet flows to the 
southeast and off the District's property.  
The primary ground cover consists of 
native grasses and asphalt drives. 

 

G. EXISTING AND PROPOSED WTP SUB-BASIN COMPARISONS 

 

The existing and proposed improvements have been compared side by side to compare the 

existing versus the proposed discharges to their respective major basins.  The following 

graph displays the minor sub-basin runoffs for both the 5- and 100-year storm events.   
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FIGURE IV-5 

5- AND 100-YEAR RUNOFF COMPARISONS 

SECURITY WATER DISTRICT 

 

 

The figure above shows that the proposed improvements reduce on-site runoff from Sub-

Basins 1 and 3 for both the 5-year and 100-year storm events.  These improvements redirect 

flow toward the District’s larger 70-acre property (Sub-Basin 2).  As a result, the proposed 

improvements do not affect downstream properties, and any increase in runoff due to the 

improvements will be retained on District property.
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SECTION V 

STORMWATER MANAGEMENT FACILITY DESIGN 

 

 

A. CULVERTS 

 

The proposed improvements will leverage existing facilities to optimize construction and 

maintenance costs.  The existing facilities include a 12-inch and 18-inch culverts that traverse 

underneath the gravel drives at the southwest corner of the WTP secured site.  These 

culverts are constructed of corrugated steel pipe (CSP).   

 

The 12-inch CSP culvert is approximately 30 feet in length with a longitudinal slope of 2.0%.  

This culvert traverses underneath the east/west gravel drive that passes through the WTP 

site and onto the larger 70-acre property.  With the newly paved drives, an added 10-feet of 

the 12-inch culvert will be added to the north of the existing culvert to maintain adequate 

slopes and discharges with the new pavement grading.  The 18-inch CSP is approximately 

50 feet in length with a longitudinal slope of 1.1%.  This culvert underlies the north/south 

gravel drive providing primary access to the entrance of the WTP building.  No modifications 

will be made to this culvert.   

 

According to Chapter 9 of the El Paso County DCM Volume 1, culverts will be chosen which 

will not cause damage to adjacent properties for the 100-year storm.  The Urban Drainage 

Criteria Manual (UDCM) Volume 2 Chapter 11 was used to verify the capacity of the existing 

culvert.  The UDCM also recommends that the headwater depth to culvert diameter ratio 

(HW/D) should not exceed 1.5 for the 100-year event peak flow, a minimum pipe diameter of 

15 inches for culverts, and that the culvert must be sloped to provide a minimum outlet pipe 

velocity of 3 feet per second (fps).  The Federal Highway Administration HY-8 Culvert 

Analysis Program was used to analyze the performance of the existing 12-inch and 18-inch 

CSP culverts with the increase in flow rates from the proposed improvements.  Design 

calculations for each culvert can be found in Appendix D.   

 

The results indicate that the existing culverts are adequate to handle the increased flows from 

the impervious areas.  The 12-inch CSP culvert had a HW/D ratio of 0.8 and the 18-inch CSP 

culvert has a HW/D ratio of 1.0.  Outlet velocities were 3.5 fps and 4.8 fps, respectively.  
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Based on the modeling, the flows will not cause overtopping of the roadways.  Thus, these 

culverts are adequate for the increase flows from the improvements.   

 

It is noted that the existing 12-inch culvert is below the recommended size; however, the 

culvert is adequate to convey the required flows from the minor basin.  If the culvert needs to 

be replaced in the future, it can be upsized to the recommended minimum size.   

 

B. SWALES 

 

Swales provide a cost-effective solution to convey stormwater while preventing flooding and 

erosion, and providing some level of water quality control or maintenance.  The UDCM 

Volume 1 Chapter 8 provides some design criteria for determining channel lining, geometry, 

and depth based on flow rate and channel slope.  Where possible, it is recommended that 

channels be designed to provide a minimum of one-foot of freeboard, referring to the distance 

from the top of the water surface to the top of the ditch, for the minor storm event.  However, 

the City/County Swale Freeboard Policy Clarification, dated March 9, 2023 states that no 

freeboard is required for swales less than 18-inches deep.   

 

The proposed minor drainage channels have been sized utilizing Manning’s equation for 

open channel flow, assuming a friction factor (“n”) of 0.030 for grass vegetated channels.  

The proposed channel improvements have generally been designed as grass-lined channels 

designed to convey 100-year flows, with a trapezoidal cross-section, 4:1 maximum side 

slope, freeboard of 1-foot and a minimum slope of 0.5%.  Maximum allowable velocities have 

been evaluated based on the City/County drainage criteria, typically allowing for a maximum 

100-year velocity of 5 feet per second for native grass channels.  The proposed channel 

segments will generally be seeded with native grasses for erosion control.  All the swale flows 

will be conveyed to the WQCV near the southwest extent of the District’s secured WTP site.   

 

For this analysis, the swales were divided and named for the basin it conveys flow from.  The 

proposed improvements have four proposed channels and one existing channel.  The 

analysis also includes the concrete cross pan overflow for the WQCV on the east side of the  

secured site.  Hydraulic calculations were conducted with Federal Highway Administration 

Hydraulic Toolbox.  The hydraulic calculations can be seen in Appendix E, along with the 
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modeling inputs and results.  These calculations show the longitudinal and side slopes, 

velocity, water depth, and freeboard depth for the 5- and 100-year storm events.   

 

All channels meet the 4:1 side slope requirement, except for the swale serving sub-basin 2D 

that has a side slope of 2.5:1 on the pavement side of the swale.  A variance is requested to 

increase the channel’s side slopes serving this basin.  The required side slopes cannot be 

attained due to property ownership constraints.  An erosion control blanket will be provided 

on the portions of the swale that are steeper than 3:1.  Swales serving Sub-Basins 2A, 2B, 

2C and the concrete crosspan overflow are less than 18 inches deep, thus a 1-foot freeboard 

is not required.  Sub-Basins 2D and 2E have freeboard depths of at least two feet.  All other 

criteria satisfy the drainage regulations.   

 

The proposed swales provide more than enough capacity to handle runoff from a 100-year 

storm event.  The WQCV basin at the southwest corner of the District’s WTP property will aid 

in dissipating the higher velocity flows and limit or mitigate downstream erosion on the 

District’s owned property.   

 

C. STORMWATER STORAGE FACILITIES 

 

The 2014 City/County DCM Volume 1 - “On-Site Detention Requirements When Regional 

Detention is Provided” Policy Verification, dated August 2017 and revised September 2017, 

states if the downstream regional detention provides detention for the minor (5-year) and 

major (100-year) storm events, then only the WQCV is required on-site.  The pond on the 

District’s 70-acre property has a surface area of 0.5-acres, providing adequate storage for 

minor and major storm events.  The WQCV is not required by El Paso County since all the 

runoff is retained on the District’s larger 70-acre property. Therefore, the WQCV is solely 

designed for the proposed improvements to enhance water quality benefits. 

 

D. WATER QUALITY ENHANCEMENT BEST MANAGEMENT PRACTICES 

 

Two WQCV detention basins are proposed to be included in the improvements for water 

quality benefits.  The WQCV’s were sized using simplified methods according Chapter 6 of 

the Volume 1 Update in the City/County DCM.  According to the UDCM Volume 2 Chapter 
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12, the simplified equations can be used when the watershed is less than 10-acres.  In UDCM 

Volume 3 Chapter 3, the WQCV can be calculated as follows:  

 

𝑊𝑄𝐶𝑉 = 𝑎(0.91𝐼3 − 1.19𝐼2 + 0.78𝐼) 

 

Where,  

WQCV = Water quality capture volume, watershed-inches 

a = coefficient corresponding to BMP type and WQCV design drain time 

I = imperviousness, as a decimal 

 

The first WQCV captures runoff from Sub-Basin 2E and resides on the east side of the 

property.  An overflow is provided via a 6-foot cross pan across the proposed asphalt paved 

drive.  The overflow channel is approximately 10-inches below the top of the berm.  This 

overflow discharges into the southern swale, and subsequently onto the District’s larger 

property.  Based off the watershed area for this sub-basin, the WQCV needs to be minimum 

of 0.010 acre-feet.  The WQCV has been graded and designed to hold a maximum of 0.03 

acre-feet.  Thus, this WQCV is adequate for providing water quality benefits.   

 

The second WQCV captures the entirety of the WTP’s runoff to the southwest of the secured 

WTP site.  Excess runoff then overflows westerly upstream from the pre-existing reservoir 

embankment down to the District’s low point which is currently a pond.  Based off the 

watershed area for the entirety of the District’s sub-basins, the WQCV needs to be a minimum 

of 0.033 acre-feet.  The WQCV is proposed to hold a maximum of 0.21 acre-feet, before 

overtopping into the District’s larger property.  Thus, this WQCV is also adequate for 

providing water quality benefits.   

 

The WQCV detailed calculations are included in Appendix E.  Cut and fill approximations for 

the proposed WQCVs have been included and calculated from AutoCAD Civil 3D Volumes 

Dashboard.  Both WQCVs will provide water quality enhancement by capturing sediment and 

subsequently to the District’s pond.  Routine inspections of the WQCVs shall be conducted 

monthly during dry weather in order to identify sediment that accumulates and needs to be 

removed as part of regular maintenance activities and after significant storm events.   

 



J:\SWD\ARPA EPC Funding-Projects\EPC Site Dev Plan\Drainage Report\Report.docx VI-5 

The Contractor will be required to implement Best Management Practices (BMPs) for erosion 

control throughout the construction project.  Silt fences will provide sediment control at the 

toe of disturbed slopes and downgradient from areas disturbed by construction.  Cut slopes 

will be stabilized during excavation and vegetation will be established on disturbed soils as 

soon as possible.   

 

E. COST ESTIMATE AND DRAINAGE FEES 

 

The portion of total project construction costs pertinent to temporary and permanent 

stormwater management infrastructure are presented on the El Paso County 2026 Financial 

Assurance Form (FAE).  That estimated cost per the El Paso County process and procedure 

is $85,425.  This includes all grading (earthwork) and vehicle travel surfacing and 

shouldering.   The two WQCV ponds are included in the earthwork calculation as indicated 

in Section 1 – Grading and Erosion Control of the FAE.  The 2026 Financial Assurance Form 

is provided in Appendix G.   

 

No drainage basin or bridge fees are applicable with this site development plan.  
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SECTION VI 

CONCLUSIONS AND RECOMMENDATIONS FOR IMPLEMENTATION 

 

 

The proposed improvements to the Security Water District’s WTP will increase the impervious 

areas on the property, thus increasing the on-site runoff volume.  Modifications to the on-site 

drainage patterns will reduce the runoff impact on downstream land.  New drainage facilities, 

designed and constructed in accordance with El Paso County standards, will safely convey 

increased flows to outfalls located on the District’s property.  The proposed stormwater swales 

and water quality facilities have been designed to mitigate the effects of added impervious 

surfaces on flow rates and to meet the County’s stormwater quality requirements.  These flows 

will be directed to the District’s 70-acre site, where a 0.5-acre surface area pond has sufficient 

capacity to retain both the 5-year and 100-year storm events.  Proper maintenance of these 

facilities by the District will ensure their long-term functionality and prevent impacts to downstream 

or adjacent properties.   
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APPENDIX A – PRECIPITATION FREQUENCY DATA SERVER 



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

Latitude: 38.772°, Longitude: -104.743°
Elevation: 5858 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

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

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

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

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.244
(0.202‑0.298)

0.294
(0.243‑0.360)

0.381
(0.314‑0.468)

0.460
(0.376‑0.567)

0.577
(0.458‑0.749)

0.674
(0.519‑0.886)

0.777
(0.576‑1.05)

0.888
(0.628‑1.24)

1.04
(0.707‑1.50)

1.17
(0.767‑1.69)

10-min 0.357
(0.295‑0.437)

0.430
(0.355‑0.526)

0.558
(0.459‑0.686)

0.673
(0.551‑0.831)

0.845
(0.670‑1.10)

0.987
(0.761‑1.30)

1.14
(0.844‑1.54)

1.30
(0.920‑1.81)

1.53
(1.04‑2.19)

1.71
(1.12‑2.48)

15-min 0.436
(0.360‑0.533)

0.524
(0.433‑0.642)

0.681
(0.560‑0.836)

0.821
(0.672‑1.01)

1.03
(0.817‑1.34)

1.20
(0.928‑1.58)

1.39
(1.03‑1.87)

1.58
(1.12‑2.20)

1.86
(1.26‑2.67)

2.09
(1.37‑3.02)

30-min 0.651
(0.539‑0.797)

0.783
(0.647‑0.958)

1.02
(0.836‑1.25)

1.22
(1.00‑1.51)

1.54
(1.22‑1.99)

1.80
(1.38‑2.36)

2.07
(1.54‑2.80)

2.37
(1.68‑3.29)

2.78
(1.89‑3.99)

3.12
(2.05‑4.52)

60-min 0.853
(0.706‑1.04)

1.00
(0.828‑1.23)

1.28
(1.06‑1.57)

1.55
(1.26‑1.91)

1.96
(1.57‑2.57)

2.32
(1.80‑3.07)

2.72
(2.02‑3.69)

3.15
(2.24‑4.41)

3.78
(2.57‑5.44)

4.30
(2.82‑6.22)

2-hr 1.06
(0.879‑1.28)

1.22
(1.02‑1.49)

1.55
(1.28‑1.89)

1.87
(1.54‑2.29)

2.39
(1.93‑3.13)

2.85
(2.23‑3.76)

3.36
(2.53‑4.56)

3.93
(2.82‑5.49)

4.77
(3.27‑6.84)

5.47
(3.62‑7.87)

3-hr 1.16
(0.967‑1.40)

1.32
(1.10‑1.60)

1.65
(1.38‑2.01)

2.00
(1.65‑2.44)

2.58
(2.10‑3.39)

3.10
(2.44‑4.10)

3.69
(2.80‑5.01)

4.36
(3.15‑6.09)

5.36
(3.70‑7.68)

6.20
(4.12‑8.89)

6-hr 1.32
(1.11‑1.58)

1.48
(1.25‑1.79)

1.85
(1.55‑2.24)

2.24
(1.86‑2.72)

2.90
(2.40‑3.81)

3.52
(2.80‑4.64)

4.22
(3.22‑5.70)

5.02
(3.66‑6.97)

6.22
(4.33‑8.86)

7.23
(4.84‑10.3)

12-hr 1.47
(1.24‑1.75)

1.68
(1.42‑2.00)

2.11
(1.78‑2.53)

2.55
(2.14‑3.07)

3.28
(2.72‑4.26)

3.95
(3.15‑5.15)

4.70
(3.61‑6.29)

5.55
(4.06‑7.63)

6.80
(4.77‑9.62)

7.86
(5.30‑11.1)

24-hr 1.64
(1.40‑1.94)

1.90
(1.62‑2.26)

2.42
(2.05‑2.88)

2.91
(2.46‑3.49)

3.70
(3.07‑4.73)

4.40
(3.52‑5.66)

5.16
(3.98‑6.83)

6.02
(4.43‑8.19)

7.26
(5.12‑10.2)

8.29
(5.64‑11.7)

2-day 1.87
(1.61‑2.20)

2.19
(1.88‑2.58)

2.78
(2.37‑3.29)

3.33
(2.83‑3.96)

4.18
(3.47‑5.26)

4.90
(3.95‑6.24)

5.70
(4.42‑7.45)

6.56
(4.86‑8.84)

7.81
(5.55‑10.8)

8.83
(6.06‑12.3)

3-day 2.04
(1.76‑2.40)

2.40
(2.06‑2.82)

3.04
(2.61‑3.58)

3.63
(3.10‑4.30)

4.53
(3.77‑5.66)

5.29
(4.27‑6.69)

6.11
(4.75‑7.94)

7.00
(5.21‑9.37)

8.27
(5.90‑11.4)

9.30
(6.42‑12.9)

4-day 2.19
(1.89‑2.56)

2.56
(2.22‑3.01)

3.24
(2.79‑3.81)

3.86
(3.30‑4.56)

4.79
(4.00‑5.97)

5.58
(4.52‑7.03)

6.42
(5.01‑8.31)

7.33
(5.47‑9.78)

8.63
(6.17‑11.9)

9.68
(6.70‑13.4)

7-day 2.56
(2.23‑2.99)

2.97
(2.58‑3.46)

3.70
(3.20‑4.32)

4.35
(3.75‑5.12)

5.34
(4.48‑6.60)

6.17
(5.03‑7.72)

7.06
(5.54‑9.07)

8.01
(6.01‑10.6)

9.37
(6.74‑12.8)

10.5
(7.29‑14.4)

10-day 2.89
(2.52‑3.35)

3.32
(2.90‑3.86)

4.09
(3.56‑4.76)

4.78
(4.13‑5.60)

5.81
(4.88‑7.14)

6.67
(5.45‑8.30)

7.58
(5.97‑9.70)

8.56
(6.45‑11.3)

9.95
(7.19‑13.5)

11.1
(7.75‑15.2)

20-day 3.77
(3.32‑4.35)

4.32
(3.80‑4.99)

5.26
(4.61‑6.09)

6.08
(5.29‑7.07)

7.26
(6.12‑8.79)

8.20
(6.74‑10.1)

9.18
(7.27‑11.6)

10.2
(7.74‑13.3)

11.6
(8.46‑15.7)

12.8
(9.01‑17.4)

30-day 4.50
(3.98‑5.17)

5.18
(4.57‑5.95)

6.29
(5.53‑7.25)

7.22
(6.31‑8.37)

8.52
(7.20‑10.2)

9.55
(7.86‑11.7)

10.6
(8.40‑13.3)

11.6
(8.85‑15.1)

13.1
(9.54‑17.5)

14.2
(10.1‑19.3)

45-day 5.45
(4.84‑6.24)

6.28
(5.57‑7.19)

7.61
(6.72‑8.74)

8.70
(7.64‑10.0)

10.2
(8.60‑12.1)

11.3
(9.32‑13.7)

12.4
(9.87‑15.4)

13.5
(10.3‑17.3)

14.9
(10.9‑19.8)

16.0
(11.4‑21.7)

60-day 6.28
(5.59‑7.16)

7.24
(6.44‑8.26)

8.76
(7.76‑10.0)

9.98
(8.80‑11.5)

11.6
(9.82‑13.7)

12.8
(10.6‑15.4)

14.0
(11.1‑17.3)

15.1
(11.5‑19.3)

16.5
(12.1‑21.8)

17.6
(12.6‑23.7)

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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APPENDIX B – EXISTING SITE HYDRAULIC CALCULATIONS  



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

Date: 1-hour rainfall depth, P1 (in) = 1.00 1.28 1.55 1.96 2.32 2.72 3.78
Project: a b c

Location: Rainfall Intensity Equation Coefficients = 28.50 10.00 0.786

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

Flow Length
Li (ft)

U/S 
Elevation

(ft)
(Optional)

D/S 
Elevation

(ft)
(Optional)

Overland 
Flow Slope

Si (ft/ft)

Overland 
Flow Time

ti (min)

Channelized 
Flow Length

Lt (ft)

U/S 
Elevation

(ft)
(Optional)

D/S 
Elevation

(ft)
(Optional)

Channelized 
Flow Slope

St (ft/ft)

NRCS 
Conveyance 

Factor K

Channelized 
Flow 

Velocity
Vt (ft/sec)

Channelized 
Flow Time

tt (min)

Computed
tc (min)

Regional
tc (min)

Selected
tc (min) 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

0.03 0.04 0.04 0.06 0.10 0.18 0.31 25.83 26.81 25.48 1.72 2.21 2.67 3.38 4.00 4.69 6.52 0.03 0.04 0.06 0.10 0.20 0.43 1.03

0.00 0.00 0.00 0.00 0.03 0.11 0.25 4.76 4.76 10.00 2.71 3.46 4.19 5.30 6.28 7.36 10.23 0.00 0.00 0.00 0.00 0.00 0.02 0.05

0.09 0.10 0.11 0.13 0.18 0.25 0.37 28.99 30.52 23.76 1.79 2.29 2.78 3.51 4.16 4.88 6.78 0.20 0.27 0.36 0.55 0.90 1.47 2.99

21.03 5859.50 5858.00 0.071 1.002A 0.02

23.76

0.36

Cells of this color are for calculated results based on overrides

JMS
GMS Consulting Engineers
8/28/2025
Security Water District
Security-Widefield, CO

Version 2.00 released May 2017

26.00

3A 1.18 A 18.6 134.39 5858.50 5858.00 0.004 94.07 5858.00 5856.00 0.021 7 1.02

5858.00

1.54

5857.00 1.000 7 7.00 0.00A 0.0

0.012206.16 5858.50 5856.00

Rainfall Intensity, I (in/hr)

1.72 0.98 25.48100.0305853.005856.00101.46

Peak Flow, Q (cfs)

Calculation of Peak Runoff using Rational Method

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

Subcatchment 
Name

Area
(ac)

NRCS 
Hydrologic 
Soil Group

Percent 
Imperviousnes

s

1A 0.51 A 8.7

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

Cells of this color are for required user-input
Cells of this color are for optional override values

I 𝑖𝑛/ℎ𝑟 =
a ∗ Pଵ

b + tୡ
ୡ

t୧ =
0.395 1.1 − Cହ L୧

S୧
଴.ଷଷ

t୲ =
L୲

60K S୲

=  
L୲

60V୲

Computed tୡ = t୧ + t୲

Regional tୡ = 26 − 17i + 
L୲

60 14i + 9 S୲

Selected tୡ = max t୫୧୬୧୫୳୫ , min Computed tୡ , Regional tୡ

 t୫୧୬୧୫୳୫= 5 (urban) 
 t୫୧୬୧୫୳୫= 10 (non-urban)

Q 𝑐𝑓𝑠 = CIA



APPENDIX C – PROPOSED SITE HYDRAULIC CALCULATIONS 



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

Date: 1-hour rainfall depth, P1 (in) = 1.00 1.28 1.55 1.96 2.32 2.72 3.78
Project: a b c

Location: Rainfall Intensity Equation Coefficients = 28.50 10.00 0.786

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

Flow Length
Li (ft)

U/S 
Elevation

(ft)
(Optional)

D/S 
Elevation

(ft)
(Optional)

Overland 
Flow Slope

Si (ft/ft)

Overland 
Flow Time

ti (min)

Channelized 
Flow Length

Lt (ft)

U/S 
Elevation

(ft)
(Optional)

D/S 
Elevation

(ft)
(Optional)

Channelized 
Flow Slope

St (ft/ft)

NRCS 
Conveyance 

Factor K

Channelized 
Flow 

Velocity
Vt (ft/sec)

Channelized 
Flow Time

tt (min)

Computed
tc (min)

Regional
tc (min)

Selected
tc (min) 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

0.01 0.01 0.01 0.01 0.04 0.13 0.27 6.14 6.14 10.00 2.71 3.46 4.19 5.30 6.28 7.36 10.23 0.00 0.00 0.00 0.00 0.00 0.01 0.03

0.17 0.18 0.19 0.22 0.27 0.34 0.44 9.56 11.16 11.16 2.59 3.31 4.01 5.07 6.00 7.04 9.78 0.09 0.12 0.15 0.22 0.33 0.47 0.86

0.61 0.63 0.64 0.67 0.69 0.72 0.76 7.78 9.18 9.18 2.80 3.58 4.33 5.48 6.49 7.61 10.57 0.44 0.58 0.72 0.95 1.17 1.42 2.08

0.40 0.42 0.44 0.47 0.51 0.55 0.62 11.47 12.13 12.13 2.50 3.20 3.87 4.90 5.80 6.79 9.44 0.35 0.47 0.59 0.81 1.04 1.32 2.05

0.48 0.50 0.51 0.54 0.58 0.62 0.67 6.95 9.69 9.69 2.74 3.51 4.25 5.37 6.36 7.45 10.35 0.51 0.68 0.85 1.14 1.44 1.79 2.72

0.45 0.47 0.48 0.52 0.55 0.59 0.65 8.70 10.54 10.54 2.65 3.39 4.11 5.19 6.15 7.21 10.01 0.59 0.78 0.97 1.31 1.67 2.09 3.21

0.15 0.16 0.17 0.20 0.26 0.32 0.43 3.86 3.86 5.00 3.39 4.34 5.26 6.65 7.87 9.23 12.82 0.01 0.01 0.01 0.01 0.02 0.03 0.05

5856.80Sub-Basin 2E 0.49 A 62.0 89.01

21.42

5858.46 5855.90 0.019 79.91 5855.90 5855.10 0.010

17.55

Sub-Basin 3A 0.01 A 27.0 18.14 5855.26 5854.05 0.067 1.00 5854.05 5854.00 0.050 20 4.47 0.00

5853.00 0.014 20 2.39 1.855858.50 5856.80 0.019 265.12

40.39 5858.46 5857.91 0.014 138.75Sub-Basin 2A 0.20

17.97

17.09

Sub-Basin 2D 0.39 A 65.0 103.84 5858.50 5854.22 0.041 224.38 5854.22 5853.17 0.005 20 1.37 2.73

14.14

Sub-Basin 2C 0.35 A 57.0 133.93

Cells of this color are for calculated results based on overrides

JMS
GMS Consulting Engineers
8/28/2025
Security Water District
Security-Widefield, CO

Version 2.00 released May 2017

20 2.00 0.67

23.53

Sub-Basin 2B 0.26 A 78.0 138.27 5858.36 5855.37 0.022 134.33 5855.37 5854.50 0.006 20 1.61

5857.91

1.39

5857.19 0.005 20 1.44 1.61A 29.0

0.04626.38 5855.26 5854.05

Rainfall Intensity, I (in/hr)

4.47 0.00 25.67200.0505854.005854.051.00

Peak Flow, Q (cfs)

Calculation of Peak Runoff using Rational Method

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

Subcatchment 
Name

Area
(ac)

NRCS 
Hydrologic 
Soil Group

Percent 
Imperviousnes

s

Sub-Basin 1A 0.01 A 2.0

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

Cells of this color are for required user-input
Cells of this color are for optional override values

I 𝑖𝑛/ℎ𝑟 =
a ∗ Pଵ

b + tୡ
ୡ

t୧ =
0.395 1.1 − Cହ L୧

S୧
଴.ଷଷ

t୲ =
L୲

60K S୲

=  
L୲

60V୲

Computed tୡ = t୧ + t୲

Regional tୡ = 26 − 17i + 
L୲

60 14i + 9 S୲

Selected tୡ = max t୫୧୬୧୫୳୫ , min Computed tୡ , Regional tୡ

 t୫୧୬୧୫୳୫= 5 (urban) 
 t୫୧୬୧୫୳୫= 10 (non-urban)

Q 𝑐𝑓𝑠 = CIA



APPENDIX D – CULVERT HYDRAULIC ANALYSIS 



Overtopping 
Flow Rate 

(cfs)

Outlet Velocty, 
V100 (fps)

Headwater to 
Diameter Ratio 

for Q100

12" CSP 0.019 12 CSP 0.024 2B 1.3 1.6 3.5 0.8

18" CSP 0.011 18 CSP 0.024
2B, 2C 
and 2D

5.2 6.7 4.8 1.0

SECURITY WATER DISTRICT
HYDRAULIC ANALYSIS - HY-8 CULVERTS RESULTS

Culvert ID
Slope 
(ft/ft)

Pipe Size

100-Year 
Storm 
Runoff 
(cfs)

Analyzed with the Federal Highway 
Administration's HY-8 Culvert Hydraulic Analysis 

ProgramPipe 
Material

Manning's 
Roughness 

Coefficient (n)

Flow 
Received 

From Sub-
Basin



HY-8 Culvert Analysis Report 

Table 1 - Project Headwater Table 
Crossing 
Name 

Culvert 
Name 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW / D 
(ft) 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

12" CSP 12" CSP 100 year 1.32 1.32 5855.94 0.75 0.837 0.84 0.50 0.49 0.49 3.49 
18" CSP 18" CSP 100 year 5.20 5.20 5854.68 1.43 1.509 1.01 1.07 0.88 0.88 4.84 



Crossing Notes 
 

Crossing Input: 12" CSP 
Parameter Value Units 
DISCHARGE DATA   
Discharge Method Recurrence  
Discharge List Define...  
TAILWATER DATA   
Channel Type Triangular Channel  
Side Slope (H:V) 2.000 _:1 
Channel Slope 0.1180 ft/ft 
Manning's n (channel) 0.030  
Channel Invert Elevation 5854.330 ft 
Rating Curve View...  
ROADWAY DATA   
Roadway Profile Shape Irregular  
Irregular Shape Define...  
Roadway Surface Paved  
Top Width 30.000 ft 

Culvert Input: 12" CSP 
Parameter Value Units 
CULVERT DATA   
Name 12" CSP  
Shape Circular  
Material Corrugated Steel  
Diameter 1.000 ft 
Embedment Depth 0.000 in 
Manning's n 0.024  
Culvert Type Straight  
Inlet Configuration Thin Edge Projecting 

(Ke=0.9) 
 

Inlet Depression? No  
SITE DATA   
Site Data Input Option Culvert Invert Data  
Inlet Station 0.000 ft 
Inlet Elevation 5855.100 ft 
Outlet Station 40.120 ft 
Outlet Elevation 5854.330 ft 
Number of Barrels 1  
Computed Culvert Slope 0.019192 ft/ft 

Crossing Discharge Data 
Discharge Selection Method: Recurrence 



Table 2 - Summary of Culvert Flows at crossing: 12" CSP 
Headwater 
Elevation (ft) 

Discharge Names Total Discharge 
(cfs) 

12" CSP 
Discharge (cfs) 

Roadway 
Discharge (cfs) 

Iterations 

5855.51 5 year 0.47 0.47 0.00 1 
5855.94 100 year 1.32 1.32 0.00 1 
5856.02 Overtopping 1.57 1.57 0.00 Overtopping 



Table 3 - Culvert Summary Table: 12" CSP 
Discharge 
Names 

Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW 
/ D 
(ft) 

Flow 
Type 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Tailwater 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

5 year 0.47 0.47 5855.51 0.41 0.0* 0.41 1-
S2n 

0.28 0.28 0.28 0.25 2.57 3.90 

100 year 1.32 1.32 5855.94 0.75 0.837 0.84 2-
M2c 

0.50 0.49 0.49 0.36 3.49 5.05 

Overtopping 2.64 2.06 5856.17 1.01 1.075 1.07 7-
M2c 

0.66 0.61 0.61 0.47 4.08 6.01 

* Full Flow Headwater elevation is below inlet invert. 



Culvert Barrel Data 
Culvert Barrel Type: Straight Culvert 
Inlet Elevation(invert): 5855.10 ft 
Outlet Elevation (invert): 5854.33 ft 
Culvert Length: 40.13 ft 
Culvert Slope: 0.02 ft/ft 

Water Surface Profile Plot for Culvert: 12" CSP 

 

Site Data - 12" CSP 
Site Data Option: Culvert Invert Data 
Inlet Station: 0.00 ft 
Inlet Elevation: 5855.10 ft 
Outlet Station: 40.12 ft 
Outlet Elevation: 5854.33 ft 
Number of Barrels: 1 

Culvert Data Summary - 12" CSP 
Barrel Shape: Circular 
Barrel Diameter: 1.00 ft 
Barrel Material: Corrugated Steel 
Embedment: 0.00 in 
Barrel Manning's n: 0.0240 
Culvert Type: Straight 
Inlet Configuration: Thin Edge Projecting (Ke=0.9) 



Inlet Depression: None 

Tailwater Channel Data for Crossing: 12" CSP 
Tailwater Channel Option: Triangular Channel 
a_side Slope (H:V): 2.00 (_:1) 
Channel Slope: 0.12 ft/ft 
Channel Manning's n: 0.0300 
Channel Invert Elevation: 5854.33 ft 

Table 4 - Downstream Channel Rating Curve (crossing: 12" CSP) 
Roadway Data for crossing: 12" CSP 
Roadway Profile Shape: Irregular Roadway Shape (coordinates) 

Irregular Roadway Cross-Section 
Coord No. Station (ft) Elevation (ft) 
0 0.00 5856.43 
1 15.00 5856.27 
2 30.00 5856.02 
 
Roadway Surface: Paved 
Roadway Top Width: 30.00 ft 

Crossing Notes 
 

Crossing Input: 18" CSP 
Parameter Value Units 
DISCHARGE DATA   
Discharge Method Recurrence  
Discharge List Define...  
TAILWATER DATA   
Channel Type Triangular Channel  
Side Slope (H:V) 2.500 _:1 
Channel Slope 0.0286 ft/ft 
Manning's n (channel) 0.030  
Channel Invert Elevation 5852.600 ft 
Rating Curve View...  
ROADWAY DATA   
Roadway Profile Shape Irregular  
Irregular Shape Define...  
Roadway Surface Paved  
Top Width 25.000 ft 

Culvert Input: 18" CSP 
Parameter Value Units 
CULVERT DATA   
Name 18" CSP  
Shape Circular  



Material Corrugated Steel  
Diameter 1.500 ft 
Embedment Depth 0.000 in 
Manning's n 0.024  
Culvert Type Straight  
Inlet Configuration Thin Edge Projecting 

(Ke=0.9) 
 

Inlet Depression? No  
SITE DATA   
Site Data Input Option Culvert Invert Data  
Inlet Station 0.000 ft 
Inlet Elevation 5853.170 ft 
Outlet Station 50.430 ft 
Outlet Elevation 5852.600 ft 
Number of Barrels 1  
Computed Culvert Slope 0.011303 ft/ft 

Crossing Discharge Data 
Discharge Selection Method: Recurrence 



Table 5 - Summary of Culvert Flows at crossing: 18" CSP 
Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

18" CSP 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

5853.91 5 year 1.46 1.46 0.00 1 
5854.68 100 year 5.20 5.20 0.00 1 
5854.98 Overtopping 6.71 6.71 0.00 Overtopping 
 



Table 6 - Culvert Summary Table: 18" CSP 
Discharge 
Names 

Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW 
/ D 
(ft) 

Flow 
Type 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Tailwater 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

5 year 1.46 1.46 5853.91 0.67 0.736 0.49 2-
M2c 

0.50 0.45 0.45 0.45 3.24 2.93 

100 year 5.20 5.20 5854.68 1.43 1.509 1.01 7-
M2c 

1.07 0.88 0.88 0.72 4.84 4.03 

Overtopping 10.40 7.90 5855.41 2.04 2.243 1.50 7-
M2c 

1.50 1.09 1.09 0.93 5.75 4.79 



Culvert Barrel Data 
Culvert Barrel Type: Straight Culvert 
Inlet Elevation(invert): 5853.17 ft 
Outlet Elevation (invert): 5852.60 ft 
Culvert Length: 50.43 ft 
Culvert Slope: 0.01 ft/ft 
 

Water Surface Profile Plot for Culvert: 18" CSP 

 

Site Data - 18" CSP 
Site Data Option: Culvert Invert Data 
Inlet Station: 0.00 ft 
Inlet Elevation: 5853.17 ft 
Outlet Station: 50.43 ft 
Outlet Elevation: 5852.60 ft 
Number of Barrels: 1 

Culvert Data Summary - 18" CSP 
Barrel Shape: Circular 
Barrel Diameter: 1.50 ft 
Barrel Material: Corrugated Steel 
Embedment: 0.00 in 
Barrel Manning's n: 0.0240 
Culvert Type: Straight 



Inlet Configuration: Thin Edge Projecting (Ke=0.9) 
Inlet Depression: None 

Tailwater Channel Data for Crossing: 18" CSP 
Tailwater Channel Option: Triangular Channel 
a_side Slope (H:V): 2.50 (_:1) 
Channel Slope: 0.03 ft/ft 
Channel Manning's n: 0.0300 
Channel Invert Elevation: 5852.60 ft 

Table 7 - Downstream Channel Rating Curve (crossing: 18" CSP) 
Flow (cfs) Water 

Surface 
Elev (ft) 

Depth (ft) Velocity 
(ft/s) 

Shear (psf) Froude 
Number 

1.46 5853.05 0.45 2.93 0.80 1.09 
5.20 5853.32 0.72 4.03 1.28 1.18 
 

Roadway Data for crossing: 18" CSP 
Roadway Profile Shape: Irregular Roadway Shape (coordinates) 

Irregular Roadway Cross-Section 
Coord No. Station (ft) Elevation (ft) 
0 0.00 5855.61 
1 15.00 5855.50 
2 25.00 5854.98 
 
Roadway Surface: Paved 
Roadway Top Width: 25.00 ft 



APPENDIX E – CULVERT HYDRAULIC ANALYSIS 



Flow, Q 
(cfs)

Velocity, V 
(fps)

Water Depth, D 
(ft)

Flow, Q 
(cfs)

Velocity, V 
(fps)

Water Depth, 
D (ft)

2A 0.005 5 4 0.12 0.60 0.08 0.47 0.92 0.18 8.0 No 0.49 Yes Grass
2B 0.001 4 4 0.58 0.53 0.29 1.42 0.68 0.45 13.6 No 0.68 Yes Grass
2C 0.010 5 7 0.47 1.15 0.15 1.32 1.55 0.25 9.8 No 0.57 Yes Grass
2D 0.005 2.5 20 1.46 1.06 0.39 3.88 1.46 0.45 32.6 Yes 2.27 Yes Grass
2E 0.006 5 20 0.78 1.06 0.21 2.09 1.39 0.34 38.4 Yes 2.86 Yes Grass
2E 0.006 12 15 0.78 2.25 0.16 2.09 2.89 0.23 9.7 No 0.58 Yes Concrete

SECURITY WATER DISTRICT
HYDRAULIC ANALYSIS - HYDRAULIC TOOLBOX SWALES RESULTS

Swale 
Design 
Point

Proposed 
Slope, S 

(ft/ft)

Left Side 
Slope 
(H:1V)

Right Side 
Slope 
(H:1V)

Freeboard 
Depth 

(ft)

Depth of 
Swale
 (in)

Freeboard 
Required?

Minor Event (5-YR) Major Event Capacity (100-YR) Does Ditch 
have 100-YR 

Capacity?
Remarks



Hydraulic Analysis Report 

Project Data 
Project Title: Security Water District – Water Treatment Plant Addition 

Designer: JMS 

Project Date: Thursday, August 21, 2025 

Project Units:  U.S. Customary Units 

Notes: 

Channel Analysis: DP 2A Swale - 100 Year 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 5858.00 0.0300 
3.30 5857.33 0.0300 
5.30 5857.33 0.0300 
10.90 5858.42 ----- 
Longitudinal Slope: 0.0050 ft/ft 

Flow 0.4700 cfs 

Result Parameters 
Depth 0.1771 ft 

Area of Flow 0.5121 ft^2 

Wetted Perimeter 3.8172 ft 

Hydraulic Radius 0.1341 ft 

Average Velocity 0.9178 ft/s 

Top Width 3.7823 ft 

Froude Number:  0.4396  

Critical Depth 0.1087 ft 



Critical Velocity 1.6976 ft/s 

Critical Slope: 0.0296 ft/ft 

Critical Top Width 3.09 ft 

Calculated Max Shear Stress 0.0553 lb/ft^2 

Calculated Avg Shear Stress 0.0419 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0300  

  





Channel Analysis: DP 2B Swale - 100 Year 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 5854.97 0.0300 
3.88 5854.27 0.0300 
5.88 5854.27 0.0300 
12.80 5855.40 ----- 
Longitudinal Slope: 0.0010 ft/ft 

Flow 1.4200 cfs 

Result Parameters 
Depth 0.4517 ft 

Area of Flow 2.0935 ft^2 

Wetted Perimeter 7.3468 ft 

Hydraulic Radius 0.2850 ft 

Average Velocity 0.6783 ft/s 

Top Width 7.2697 ft 

Froude Number:  0.2227  

Critical Depth 0.2037 ft 

Critical Velocity 2.1861 ft/s 

Critical Slope: 0.0251 ft/ft 

Critical Top Width 4.38 ft 

Calculated Max Shear Stress 0.0282 lb/ft^2 

Calculated Avg Shear Stress 0.0178 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0300  





Channel Analysis: DP 2C Swale - 100 Year 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 5856.01 0.0300 
4.03 5855.26 0.0300 
6.03 5855.26 0.0300 
13.19 5856.47 ----- 
Longitudinal Slope: 0.0100 ft/ft 

Flow 1.3200 cfs 

Result Parameters 
Depth 0.2497 ft 

Area of Flow 0.8515 ft^2 

Wetted Perimeter 4.8636 ft 

Hydraulic Radius 0.1751 ft 

Average Velocity 1.5502 ft/s 

Top Width 4.8196 ft 

Froude Number:  0.6499  

Critical Depth 0.1965 ft 

Critical Velocity 2.1598 ft/s 

Critical Slope: 0.0253 ft/ft 

Critical Top Width 4.22 ft 

Calculated Max Shear Stress 0.1558 lb/ft^2 

Calculated Avg Shear Stress 0.1092 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0300  





Channel Analysis: DP 2D Swale - 100 Year 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 5856.00 0.0300 
7.17 5853.28 0.0300 
9.17 5853.28 0.0300 
29.36 5854.65 ----- 
Longitudinal Slope: 0.0050 ft/ft 

Flow 3.8800 cfs 

Result Parameters 
Depth 0.4504 ft 

Area of Flow 2.6626 ft^2 

Wetted Perimeter 9.9221 ft 

Hydraulic Radius 0.2684 ft 

Average Velocity 1.4572 ft/s 

Top Width 9.8243 ft 

Froude Number:  0.4933  

Critical Depth 0.3190 ft 

Critical Velocity 2.5492 ft/s 

Critical Slope: 0.0226 ft/ft 

Critical Top Width 7.54 ft 

Calculated Max Shear Stress 0.1405 lb/ft^2 

Calculated Avg Shear Stress 0.0837 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0300  





Channel Analysis: DP 2E Swale - 100 Year 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 5857.85 0.0300 
11.00 5854.65 0.0300 
13.00 5854.65 0.0300 
25.82 5855.84 ----- 
Longitudinal Slope: 0.0060 ft/ft 

Flow 2.0900 cfs 

Result Parameters 
Depth 0.3404 ft 

Area of Flow 1.5041 ft^2 

Wetted Perimeter 6.9016 ft 

Hydraulic Radius 0.2179 ft 

Average Velocity 1.3895 ft/s 

Top Width 6.8373 ft 

Froude Number:  0.5221  

Critical Depth 0.2427 ft 

Critical Velocity 2.3115 ft/s 

Critical Slope: 0.0242 ft/ft 

Critical Top Width 5.45 ft 

Calculated Max Shear Stress 0.1274 lb/ft^2 

Calculated Avg Shear Stress 0.0816 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0300  





Channel Analysis: DP 2E Concrete Cross Pan - 100 Year 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 5855.79 0.0120 
10.00 5854.98 0.0120 
20.00 5855.60 ----- 
Longitudinal Slope: 0.0100 ft/ft 

Flow 2.0900 cfs 

Result Parameters 
Depth 0.2255 ft 

Area of Flow 0.7243 ft^2 

Wetted Perimeter 6.4384 ft 

Hydraulic Radius 0.1125 ft 

Average Velocity 2.8857 ft/s 

Top Width 6.4223 ft 

Froude Number:  1.5143  

Critical Depth 0.2663 ft 

Critical Velocity 2.0705 ft/s 

Critical Slope: 0.0041 ft/ft 

Critical Top Width 7.58 ft 

Calculated Max Shear Stress 0.1407 lb/ft^2 

Calculated Avg Shear Stress 0.0702 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0120  

  





Channel Analysis: DP 2A Swale - 5 Year 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 5858.00 0.0300 
3.30 5857.33 0.0300 
5.30 5857.33 0.0300 
10.90 5858.42 ----- 
Longitudinal Slope: 0.0050 ft/ft 

Flow 0.1200 cfs 

Result Parameters 
Depth 0.0831 ft 

Area of Flow 0.2009 ft^2 

Wetted Perimeter 2.8524 ft 

Hydraulic Radius 0.0704 ft 

Average Velocity 0.5973 ft/s 

Top Width 2.8360 ft 

Froude Number:  0.3955  

Critical Depth 0.0463 ft 

Critical Velocity 1.1616 ft/s 

Critical Slope: 0.0380 ft/ft 

Critical Top Width 2.47 ft 

Calculated Max Shear Stress 0.0259 lb/ft^2 

Calculated Avg Shear Stress 0.0220 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0300  





Channel Analysis: DP 2B Swale - 5 Year 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 5854.97 0.0300 
3.88 5854.27 0.0300 
5.88 5854.27 0.0300 
12.80 5855.40 ----- 
Longitudinal Slope: 0.0010 ft/ft 

Flow 0.5800 cfs 

Result Parameters 
Depth 0.2931 ft 

Area of Flow 1.0871 ft^2 

Wetted Perimeter 5.4691 ft 

Hydraulic Radius 0.1988 ft 

Average Velocity 0.5335 ft/s 

Top Width 5.4191 ft 

Froude Number:  0.2099  

Critical Depth 0.1216 ft 

Critical Velocity 1.7613 ft/s 

Critical Slope: 0.0289 ft/ft 

Critical Top Width 3.42 ft 

Calculated Max Shear Stress 0.0183 lb/ft^2 

Calculated Avg Shear Stress 0.0124 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0300  





Channel Analysis: DP 2C Swale - 5 Year 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 5856.01 0.0300 
4.03 5855.26 0.0300 
6.03 5855.26 0.0300 
13.19 5856.47 ----- 
Longitudinal Slope: 0.0100 ft/ft 

Flow 0.4700 cfs 

Result Parameters 
Depth 0.1451 ft 

Area of Flow 0.4092 ft^2 

Wetted Perimeter 3.6642 ft 

Hydraulic Radius 0.1117 ft 

Average Velocity 1.1486 ft/s 

Top Width 3.6387 ft 

Froude Number:  0.6036  

Critical Depth 0.1076 ft 

Critical Velocity 1.6761 ft/s 

Critical Slope: 0.0298 ft/ft 

Critical Top Width 3.21 ft 

Calculated Max Shear Stress 0.0906 lb/ft^2 

Calculated Avg Shear Stress 0.0697 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0300  





Channel Analysis: DP 2D Swale - 5 Year 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 5856.00 0.0300 
7.17 5853.28 0.0300 
9.17 5853.28 0.0300 
29.36 5854.65 ----- 
Longitudinal Slope: 0.0050 ft/ft 

Flow 1.4600 cfs 

Result Parameters 
Depth 0.2874 ft 

Area of Flow 1.2924 ft^2 

Wetted Perimeter 7.0558 ft 

Hydraulic Radius 0.1832 ft 

Average Velocity 1.1297 ft/s 

Top Width 6.9933 ft 

Froude Number:  0.4631  

Critical Depth 0.1926 ft 

Critical Velocity 2.0642 ft/s 

Critical Slope: 0.0260 ft/ft 

Critical Top Width 5.35 ft 

Calculated Max Shear Stress 0.0897 lb/ft^2 

Calculated Avg Shear Stress 0.0571 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0300  





Channel Analysis: DP 2E Swale - 5 Year 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 5857.85 0.0300 
11.00 5854.65 0.0300 
13.00 5854.65 0.0300 
25.82 5855.84 ----- 
Longitudinal Slope: 0.0060 ft/ft 

Flow 0.7800 cfs 

Result Parameters 
Depth 0.2100 ft 

Area of Flow 0.7333 ft^2 

Wetted Perimeter 5.0238 ft 

Hydraulic Radius 0.1460 ft 

Average Velocity 1.0637 ft/s 

Top Width 4.9841 ft 

Froude Number:  0.4887  

Critical Depth 0.1409 ft 

Critical Velocity 1.8446 ft/s 

Critical Slope: 0.0280 ft/ft 

Critical Top Width 4.00 ft 

Calculated Max Shear Stress 0.0786 lb/ft^2 

Calculated Avg Shear Stress 0.0547 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0300  





Channel Analysis: DP 2E Concrete Cross Pan - 5 Year 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 5855.79 0.0120 
10.00 5854.98 0.0120 
20.00 5855.60 ----- 
Longitudinal Slope: 0.0100 ft/ft 

Flow 0.7800 cfs 

Result Parameters 
Depth 0.1559 ft 

Area of Flow 0.3458 ft^2 

Wetted Perimeter 4.4490 ft 

Hydraulic Radius 0.0777 ft 

Average Velocity 2.2555 ft/s 

Top Width 4.4379 ft 

Froude Number:  1.4239  

Critical Depth 0.1795 ft 

Critical Velocity 1.7001 ft/s 

Critical Slope: 0.0047 ft/ft 

Critical Top Width 5.11 ft 

Calculated Max Shear Stress 0.0973 lb/ft^2 

Calculated Avg Shear Stress 0.0485 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0120  





Selected Profile: FHWA Profile (read-only) 

Culvert Assessment Profiles 

Culvert Assessment Profile Name: Standard (read-only) 
Maximum Excavation Depth: 20.00 ft 

Maximum Shallow Cover: 4.00 ft 

Maximum Small Pipe Size: 36.00 ft 

Minimum Manned Entry Size: 48.00 in 

Riprap Classes 

Riprap Class Name:CLASS I 

Riprap Class Order:1 
The following values are an 'average' of the size fraction range for the selected riprap class. 

D100: 304.80 mm 

D85: 228.60 mm 

D50: 165.10 mm 

D15: 114.30 mm 

Riprap Class Name:CLASS II 

Riprap Class Order:2 
The following values are an 'average' of the size fraction range for the selected riprap class. 

D100: 457.20 mm 

D85: 330.20 mm 

D50: 241.30 mm 

D15: 177.80 mm 

Riprap Class Name:CLASS III 

Riprap Class Order:3 
The following values are an 'average' of the size fraction range for the selected riprap class. 

D100: 609.60 mm 

D85: 431.80 mm 



D50: 317.50 mm 

D15: 228.60 mm 

Riprap Class Name:CLASS IV 

Riprap Class Order:4 
The following values are an 'average' of the size fraction range for the selected riprap class. 

D100: 762.00 mm 

D85: 533.40 mm 

D50: 393.70 mm 

D15: 266.70 mm 

Riprap Class Name:CLASS V 

Riprap Class Order:5 
The following values are an 'average' of the size fraction range for the selected riprap class. 

D100: 914.40 mm 

D85: 647.70 mm 

D50: 469.90 mm 

D15: 330.20 mm 

Riprap Class Name:CLASS VI 

Riprap Class Order:6 
The following values are an 'average' of the size fraction range for the selected riprap class. 

D100: 1066.80 mm 

D85: 762.00 mm 

D50: 546.10 mm 

D15: 381.00 mm 

Riprap Class Name:CLASS VII 

Riprap Class Order:7 
The following values are an 'average' of the size fraction range for the selected riprap class. 

D100: 1257.30 mm 



D85: 889.00 mm 

D50: 647.70 mm 

D15: 444.50 mm 

Riprap Class Name:CLASS VIII 

Riprap Class Order:8 
The following values are an 'average' of the size fraction range for the selected riprap class. 

D100: 1524.00 mm 

D85: 1079.50 mm 

D50: 800.10 mm 

D15: 558.80 mm 

Riprap Class Name:CLASS IX 

Riprap Class Order:9 
The following values are an 'average' of the size fraction range for the selected riprap class. 

D100: 1828.80 mm 

D85: 1295.40 mm 

D50: 965.20 mm 

D15: 660.40 mm 

Riprap Class Name:CLASS X 

Riprap Class Order:10 
The following values are an 'average' of the size fraction range for the selected riprap class. 

D100: 2133.60 mm 

D85: 1511.30 mm 

D50: 1130.30 mm 

D15: 787.40 mm 



APPENDIX F – WQCV ANALYSIS 



Security Water District 
Water Quality Control Volume Sizing
Simplified Equations

Zone 1: Water Quality Capture Volume

East WQCV

α 1.0 (40 hours drain time)
I 62%
WQCV 0.24 watershed-inches
Area 0.49 acres

Required WQCV 0.010 acre-feet 
Proposed WQCV 0.031 acre-feet 

Southwest WQCV

α 1.0 (40 hours drain time)
I 60%
WQCV 0.24 watershed-inches
Area 1.69 acres

Required WQCV 0.033 acre-feet 
Proposed WQCV 0.211 acre-feet 

Designed in accordance with Chapter 12, Section 4.1 of Volume 2 of the Mile High Flood 
District Criteria 

𝑊𝑄𝐶𝑉 = 𝑎 ( 0.91𝐼ଷ  − 1.19𝐼ଶ + 0.78I )



Cut/Fill Report
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 Volume Summary

Name Type Cut
Factor

Fill
Factor

2d Area
(Sq. Ft.)

Cut
(Cu. Yd.)

Fill
(Cu. Yd.)

Net
(Cu. Yd.)

 East
WQCV  full  1.000  1.000  1305.08  56.18  5.47  50.71<Cut>

 Southwest
WQCV  full  1.000  1.000  7749.82  342.51  1.94  340.57<Cut>

 Totals

2d Area
(Sq. Ft.)

Cut
(Cu. Yd.)

Fill
(Cu. Yd.)

Net
(Cu. Yd.)

 Total  9054.90  398.69  7.41  391.28<Cut>

* Value adjusted by cut or fill factor other than 1.0



APPENDIX G – 2026 FINANCIAL ASSURANCE ESTIMATE 
FORM 



2026 Financial Assurance Estimate Form   

(with pre-plat construction) Updated: 2/2026

 Unit 
Description Quantity Units  Cost  Total % Complete  Remaining 

Earthwork *
less than 5,000; $8,000 min 398. CY 7.50$            = 8,000.00$                      8,000.00$                      *
5,001-20,000; $30,000 min CY 6.50$            = -$                             -$                             *
20,001-50,000; $100,000 min CY 4.50$            = -$                             -$                             *
50,001-200,000; $175,000 min CY 3.00$            = -$                             -$                             *
greater than 200,000; $500,000 min CY 2.50$            = -$                             -$                             *

Erosion Control Blanket SY 6.00$            = -$                             -$                             *
Seeding (inc. noxious weed mgmnt.) & Mulching AC 2,037.00$     = -$                             -$                             *
Permanent Pond/PCM (provide engineer's estimate) EA = -$                             -$                             *

-$                             -$                             *
-$                             -$                             *

[insert items not listed but part of construction plans] -$                             -$                             *
Safety Fence LF 5.00$            = -$                             -$                             
Inlet Protection 2. EA 322.00$        = 644.00$                        644.00$                        
Rock Check Dam EA 908.00$        = -$                             -$                             
Concrete Washout Basin 1. EA 1,790.00$     = 1,790.00$                      1,790.00$                      
Sediment Basin 1. EA 3,483.00$     = 3,483.00$                      3,483.00$                      
Sediment Trap EA 877.00$        = -$                             -$                             
Silt Fence 702. LF 3.00$            = 2,106.00$                      2,106.00$                      
Slope Drain LF 30.00$          = -$                             -$                             
Straw Bale EA 56.00$          = -$                             -$                             
Straw Wattle/Rock Sock 756. LF 11.00$          = 8,316.00$                      8,316.00$                      
Surface Roughening AC 507.00$        = -$                             -$                             
Vehicle Tracking Control 1. EA 3,840.00$     = 3,840.00$                      3,840.00$                      

= -$                             -$                             
= -$                             -$                             
= -$                             -$                             

[insert items not listed but part of construction plans] = -$                             -$                             
MAINTENANCE (35% of Construction BMPs) = 7,062.65$                      7,062.65$                      

=  $           35,241.65  $           35,241.65 

ROADWAY IMPROVEMENTS *
Construction Traffic Control LS = -$                             -$                             *
Aggregate Base Course         (135 lbs/cf) Tons 42.00$          = -$                             -$                             *
Aggregate Base Course         (135 lbs/cf) CY 81.00$          = -$                             -$                             *
Asphalt Pavement (3" thick) SY 22.00$          = -$                             -$                             *
Asphalt Pavement (4" thick) SY 31.00$          = -$                             -$                             *
Asphalt Pavement (6" thick) SY 47.00$          = -$                             -$                             *
Asphalt Pavement                   (147 lbs/cf)    " thick Tons 140.00$        = -$                             -$                             *
Raised Median, Paved SF 15.00$          = -$                             -$                             *
Signs (regulatory/advisory/guide/street) EA 293.00$        = -$                             -$                             *
Epoxy Pavement Marking SF 19.00$          = -$                             -$                             *
Thermoplastic Pavement Marking SF 29.00$          = -$                             -$                             *
Barricade - Type 3 EA 380.00$        = -$                             -$                             *
Delineator - Type I EA 38.00$          = -$                             -$                             *
Curb and Gutter, Type A      (6" Vertical) LF 49.00$          = -$                             -$                             *
Curb and Gutter, Type B      (Median) LF 50.00$          = -$                             -$                             *
Curb and Gutter, Type C      (Ramp) LF 51.00$          = -$                             -$                             *
4" Sidewalk (common areas only) SY 69.00$          = -$                             -$                             *
5" Sidewalk SY 85.00$          = -$                             -$                             *
6" Sidewalk SY 113.00$        = -$                             -$                             *
8" Sidewalk SY 141.00$        = -$                             -$                             *
Pedestrian Ramp EA 1,961.00$     = -$                             -$                             *
Cross Pan, local (8" thick, 6' wide to include return) LF 87.00$          = -$                             -$                             *
Cross Pan, collector (9" thick, 8' wide to include return) LF 131.00$        = -$                             -$                             *
Curb Opening with Drainage Chase EA 2,341.00$     = -$                             -$                             *
Guardrail Type 3 (W-Beam) LF 87.00$          = -$                             -$                             *
Guardrail Type 7 (Concrete) LF 104.00$        = -$                             -$                             *
Guardrail End Anchorage EA 2,485.00$     = -$                             -$                             *
Guardrail Impact Attenuator EA 22,568.00$   = -$                             -$                             *
Sound Barrier Fence (CMU block, 6' high) LF 113.00$        = -$                             -$                             *
Sound Barrier Fence (panels, 6' high) LF 115.00$        = -$                             -$                             *
Electrical Conduit,                         Size = LF 33.00$          = -$                             -$                             *
Traffic Signal, (provide engineer's estimate) EA = -$                             -$                             *
Survey Monumentation EA 638.00$        = -$                             -$                             *

= -$                             -$                             *

SECTION 1 - GRADING AND EROSION CONTROL (Construction and Permanent BMPs)

PROJECT INFORMATION

(with Pre-Plat Construction)

Section 1 Subtotal
* - Subject to defect warranty financial assurance.  A minimum of 20% shall be 
retained until final acceptance (MAXIMUM OF 80% COMPLETE ALLOWED)

SECTION 2 - PUBLIC IMPROVEMENTS *

Project Name: Security Water District IXWTP Date: 3/30/2026 PCD File No. PPR262
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 Unit 
Description Quantity Units  Cost  Total % Complete  Remaining 
SECTION 1 - GRADING AND EROSION CONTROL (Construction and Permanent BMPs)

PROJECT INFORMATION

(with Pre-Plat Construction)

Project Name: Security Water District IXWTP Date: 3/30/2026 PCD File No. PPR262

= -$                             -$                             *
= -$                             -$                             *

[insert items not listed but part of construction plans] = -$                             -$                             *
STORM DRAIN IMPROVEMENTS *

Concrete Box Culvert (M Standard), Size (  W  x   H   ) LF = -$                             -$                             *
18" Reinforced Concrete Pipe LF 111.00$        = -$                             -$                             *
24" Reinforced Concrete Pipe LF 161.00$        = -$                             -$                             *
30" Reinforced Concrete Pipe LF 167.00$        = -$                             -$                             *
36" Reinforced Concrete Pipe LF 191.00$        = -$                             -$                             *
42" Reinforced Concrete Pipe LF 275.00$        = -$                             -$                             *
48" Reinforced Concrete Pipe LF 349.00$        = -$                             -$                             *
54" Reinforced Concrete Pipe LF 465.00$        = -$                             -$                             *
60" Reinforced Concrete Pipe LF 476.00$        = -$                             -$                             *
66" Reinforced Concrete Pipe LF 550.00$        = -$                             -$                             *
72" Reinforced Concrete Pipe LF 616.00$        = -$                             -$                             *
18" Corrugated Steel Pipe LF 136.00$        = -$                             -$                             *
24" Corrugated Steel Pipe LF 229.00$        = -$                             -$                             *
30" Corrugated Steel Pipe LF 244.00$        = -$                             -$                             *
36" Corrugated Steel Pipe LF 244.00$        = -$                             -$                             *
42" Corrugated Steel Pipe LF 226.00$        = -$                             -$                             *
48" Corrugated Steel Pipe LF 465.00$        = -$                             -$                             *
54" Corrugated Steel Pipe LF 459.00$        = -$                             -$                             *
60" Corrugated Steel Pipe LF 501.00$        = -$                             -$                             *
66" Corrugated Steel Pipe LF 580.00$        = -$                             -$                             *
72" Corrugated Steel Pipe LF 654.00$        = -$                             -$                             *
78" Corrugated Steel Pipe LF 728.00$        = -$                             -$                             *
84" Corrugated Steel Pipe LF 901.00$        = -$                             -$                             *
Flared End Section (FES) RCP    Size =
(unit cost = 6x pipe unit cost) EA = -$                             -$                             *

Flared End Section (FES) CSP    Size =
(unit cost = 6x pipe unit cost) EA = -$                             -$                             *

= -$                             -$                             *
[insert items not listed but part of construction plans] = -$                             -$                             *
End Treatment- Headwall EA = -$                             -$                             *
End Treatment- Wingwall EA = -$                             -$                             *
End Treatment - Cutoff Wall EA = -$                             -$                             *
Curb Inlet (Type R) L=5',                Depth < 5' EA 8,814.00$     = -$                             -$                             *
Curb Inlet (Type R) L=5',          5' ≤ Depth < 10' EA 10,835.00$   = -$                             -$                             *
Curb Inlet (Type R) L =5',       10' ≤ Depth < 15' EA 12,206.00$   = -$                             -$                             *
Curb Inlet (Type R) L =10',             Depth < 5' EA 11,438.00$   = -$                             -$                             *
Curb Inlet (Type R) L =10',       5' ≤ Depth < 10' EA 12,689.00$   = -$                             -$                             *
Curb Inlet (Type R) L =10',     10' ≤ Depth < 15' EA 16,174.00$   = -$                             -$                             *
Curb Inlet (Type R) L =15',             Depth < 5' EA 14,452.00$   = -$                             -$                             *
Curb Inlet (Type R) L =15',       5' ≤ Depth < 10' EA 17,237.00$   = -$                             -$                             *
Curb Inlet (Type R) L =15',     10' ≤ Depth < 15' EA 21,610.00$   = -$                             -$                             *
Curb Inlet (Type R) L =20',             Depth < 5' EA 16,499.00$   = -$                             -$                             *
Curb Inlet (Type R) L =20',       5' ≤ Depth < 10' EA 20,012.00$   = -$                             -$                             *
Grated Inlet (Type C),                    Depth < 5' EA 8,156.00$     = -$                             -$                             *
Grated Inlet (Type D),                    Depth < 5' EA 11,435.00$   = -$                             -$                             *
Storm Sewer Manhole, Box Base EA 18,950.00$   = -$                             -$                             *
Storm Sewer Manhole, Slab Base EA 9,314.00$     = -$                             -$                             *
Geotextile (Erosion Control) SY 6.00$            = -$                             -$                             *
Rip Rap, d50 size from 6" to 24" Tons 102.00$        = -$                             -$                             *
Rip Rap, Grouted Tons 136.00$        = -$                             -$                             *
Drainage Channel Construction, Size (  W  x   H   ) LF = -$                             -$                             *
Drainage Channel Lining, Concrete CY 815.00$        = -$                             -$                             *
Drainage Channel Lining, Rip Rap CY 234.00$        = -$                             -$                             *
Drainage Channel Lining, Grass AC 2,100.00$     = -$                             -$                             *
Permanent Drainage Channel Lining or Roadside Ditch TRM SY 13.00$          = -$                             -$                             *

= -$                             -$                             *
= -$                             -$                             *
= -$                             -$                             *

[insert items not listed but part of construction plans] = -$                             -$                             *

= -$                       -$                       *Section 2 Subtotal
* - Subject to defect warranty financial assurance.  A minimum of 20% shall be 
retained until final acceptance (MAXIMUM OF 80% COMPLETE ALLOWED)
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 Unit 
Description Quantity Units  Cost  Total % Complete  Remaining 
SECTION 1 - GRADING AND EROSION CONTROL (Construction and Permanent BMPs)

PROJECT INFORMATION

(with Pre-Plat Construction)

Project Name: Security Water District IXWTP Date: 3/30/2026 PCD File No. PPR262

ROADWAY IMPROVEMENTS 

Asphalt Pavement (6" thick) 916. SY 41.00$         = 37,556.00$                    37,556.00$                    
Class 6 Aggregate Compacted Shoulder (3' wide) 1314. LF 5.00$           = 6,570.00$                      6,570.00$                      

= -$                             -$                             
= -$                             -$                             
= -$                             -$                             
= -$                             -$                             

STORM DRAIN IMPROVEMENTS (Exception: Permanent Pond/BMP shall be itemized under Section 1)

Cross Pan, Local (8" thick, 6' wide to include return) 15. LF 85.00$         = 1,275.00$                      1,275.00$                      
12" Corrugated Steel Pipe 10. LF 75.00$         = 750.00$                        750.00$                        
Rip Rap, d50 size from 6" to 24" 36. Tons 112.00$       = 4,032.00$                      4,032.00$                      

= -$                             -$                             
= -$                             -$                             
= -$                             -$                             

WATER SYSTEM IMPROVEMENTS

Water Main Pipe (PVC), Size 8" LF 90.00$          = -$                             -$                             
Water Main Pipe (Ductile Iron), Size 8" LF 105.00$        = -$                             -$                             
Gate Valves, 8" EA 2,599.00$     = -$                             -$                             
Fire Hydrant Assembly, w/ all valves EA 9,228.00$     = -$                             -$                             
Water Service Line Installation, inc. tap and valves EA 1,852.00$     = -$                             -$                             
Fire Cistern Installation, complete EA = -$                             -$                             

= -$                             -$                             
[insert items not listed but part of construction plans] = -$                             -$                             

SANITARY SEWER IMPROVEMENTS

Sewer Main Pipe (PVC), Size 8" LF 90.00$          = -$                             -$                             
Sanitary Sewer Manhole, Depth < 15 feet EA 6,136.00$     = -$                             -$                             
Sanitary Service Line Installation, complete EA 1,962.00$     = -$                             -$                             
Sanitary Sewer Lift Station, complete EA = -$                             -$                             

= -$                             -$                             
[insert items not listed but part of construction plans] = -$                             -$                             

LANDSCAPING IMPROVEMENTS   (For subdivision specific condition of approval, or PUD)

EA = -$                             -$                             
EA = -$                             -$                             
EA = -$                             -$                             
EA = -$                             -$                             
EA = -$                             -$                             

= 50,183.00$           50,183.00$           
AS-BUILT PLANS (Public Improvements inc. Permanent WQCV BMPs) LS = -$                             -$                                 

POND/BMP CERTIFICATION (inc. elevations and volume calculations) LS = -$                             -$                                 

Total Construction Financial Assurance 85,424.65$           
(Sum of all section subtotals plus as-builts and pond/BMP certification)

Total Remaining Construction Financial Assurance (with Pre-Plat Construction) 85,424.65$           
(Sum of all section totals less credit for items complete plus as-builts and pond/BMP certification)

Total Defect Warranty Financial Assurance 1,600.00$             
(20% of all items identified as (*). To be collateralized at time of preliminary acceptance)

Engineer     (P.E. Seal Required)

Approved by Owner / Applicant Date

Approved by El Paso County Engineer / ECM Administrator Date

I hereby certify that this is an accurate and complete estimate of costs for the work as shown on the Grading and Erosion Control Plan and Construction Drawings associated with the Project.

** - Section 3 is not subject to defect warranty requirements Section 3 Subtotal

Approvals

SECTION 3 - COMMON DEVELOPMENT IMPROVEMENTS (Private or District and NOT Maintained by EPC)**     
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