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SCOPE 

The purpose of this Drainage Conformance Letter is to present the drainage plan for the Walden 
Sanitation District Wastewater Treatment Plant (WWTP) project. The following includes analysis 
information for the proposed project in conformance with the El Paso County Drainage Criteria Manual.  

I. GENERAL PROPERTY DESCRIPTION 

The proposed Walden Sanitation District WWTP project is located at 3155 Walker Road in 
unincorporated El Paso County, Colorado. The site resides within Walden Preserve 2 – Filing No. 
5 and is bordered to the north by Walker Road, to the east by existing residential lots, to the south 
by future residential lots, and to the west by a future school.  

The overall property area is 25.00 acres and consists of both parcels 6115000005 and 
6115000001, however the project area and area of disturbance associated with the proposed 
improvements for the WWTP is significantly smaller, limited to less than one acre. This project 
area spans the limits of both parcels.  

Southwest of the WWTP project limits, an approximately 3-acre area remains disturbed from a 
previous material stockpile operation. This area lies within the overall property boundary but 
outside the limits of the proposed improvements and was completed under a separate scope of 
work.  
 
Excluding the disturbed stockpile area described above, the overall 25-acre property is largely 
undisturbed native grassland with limited paved and gravel access roads, and a small existing 
wastewater treatment facility. Based on visual observation of recent Google Earth aerial imagery, 
the grassland areas of the site are estimated to support greater than 80% native vegetative cover. 
Access roads, the existing wastewater treatment facility, the disturbed stockpile area, and the 
wet-bottom pond were excluded from this determination, as these areas are not capable of 
supporting continuous vegetative growth. Stabilization of the disturbed stockpile area is discussed 
later in this narrative. 
 
Soil types in the project area as identified by the Natural Resources Conservation Service 
(NRCS) are as follows:  
 

Hydrologic Soil Group 

Map unit symbol Map unit name Rating Percent of AOI 

71 Pring coarse sandy loam, 3 to 8 percent 
slopes 

B 100% 

The site is located near a floodplain for the East Tributary of West Cherry Creek as shown on the 
FEMA FIRM Map No. 08041C0285G effective December 7, 2018. The majority of the project site 
lies within Zone X – Area of Minimal Flood Hazard, however there will be a minor amount of cut 
and impact to the Zone A floodplain at the downstream outfall of the effluent line from the WWTP.  
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II. GENERAL EXISTING DRAINAGE CHARACTERISTICS 

The existing WWTP site is currently developed with several small wastewater treatment 
structures, a paved asphalt access road, and gravel service paths. The proposed WWTP project 
area slopes generally to the east, with all runoff sheet flowing toward an on-site wet-bottom pond 
that serves as the local outfall. There are no defined channels or stormwater infrastructure within 
the immediate project area, however, apart from the areas directly tributary to the existing wet-
bottom ponds, the overall parcels ultimately drain to the East Tributary of West Cherry Creek 
along the eastern edge of the property, and then to an existing 41” x 26” HECMP culvert flowing 
north underneath Walker Road. Offsite drainage patterns remain unaffected. Walker Road 
borders the site to the north, with residential development located to the south and east. 

This site lies within Sub-Basin C13 of the “Final Drainage Report for Walden Preserve 2 – Filing 
No. 5,” prepared by JPS Engineering and last revised July 7, 2022. Although technically part of 
the C13 sub-basin, the area impacted by this project is minor and continues to drain in the same 
manner as under existing conditions, via sheet flow to the wet-bottom pond. As such, the prior 
report offers limited detail specific to this location, and no modifications to the approved basin-
wide drainage strategy are warranted. See enclosures for the drainage map excerpt from this 
report.  

III. GENERAL PROPOSED DRAINAGE CHARACTERISTICS 

The proposed scope of work includes installation of new underground sanitary sewer utilities, 
expansion of the WWTP infrastructure on new concrete pads, and limited gravel access and 
parking areas. The proposed grading generally maintains existing drainage patterns but 
introduces a new concrete pan along the west side of the improvements. This pan will capture 
minor nuisance flows and route them north around the proposed infrastructure, before 
discharging eastward into the existing wet-bottom pond. This flow path is consistent with historic 
conditions and ensures no runoff is conveyed across the WWTP infrastructure. No drainage will 
be directed offsite or to adjacent properties.  

The proposed sanitary sewer effluent outfall will discharge to the existing roadside ditch along 
Walker Road at Design Point EF shown on the proposed Drainage Plan, south of the right-of-way, 
and is independent of the site storm drainage system. The outfall will consist of an 8-inch PVC 
pipe conveying an intermittent discharge of approximately 174 gpm (0.39 cfs). Energy dissipation 
and erosion protection will be provided by a riprap apron at the outlet. Alternative discharge 
locations were evaluated; however, the proposed configuration was determined to be the most 
feasible and constructible option. 

Alternatives Considered: 

1. Selected Alternative A - Gravity Discharge to On-Site Roadway Drainage (West Cherry 
Creek Basin)  

 Utilizes existing drainage infrastructure immediately adjacent to the WWTP site 
 Allows gravity flow from the treatment plant, eliminating pumping requirements 

and associated O&M costs 
 Shortest conveyance distance, minimizing infrastructure and right-of-way needs 
 Discharges to West Cherry Creek Basin via existing drainage pathway 
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2. Alternative B - Pumped Discharge to Western Drainage Point (West Cherry Creek Basin) 
 Requires approximately 3,950 linear feet of force main to reach alternative 

drainage point 
 Necessitates lift station with redundant pumps 
 Discharges to same receiving basin (West Cherry Creek Basin) as selected 

alternative 
 Significantly higher capital cost 
 Does not provide measurable water quality or regulatory benefit vs. selected 

alternative since both discharge to the same basin 
 Rejected due to cost differential without corresponding environmental or 

regulatory benefit 

As previously mentioned, southwest of the WWTP project limits, an approximately 3-acre area 
remains disturbed from a previous material stockpile operation. This area lies within the overall 
property boundary but outside the limits of the proposed improvements and was completed under 
a separate scope of work. While not part of the current design, as a condition of approval for this 
project it will be restored prior to construction of the WWTP. Restoration will include regrading to 
pre-stockpile conditions and permanent stabilization to achieve at least 70% vegetative cover. A 
letter from the owner has been included in the enclosures to document this.  
 

IV. WATER QUALITY 

The El Paso County Drainage Criteria Manual requires that water quality capture volume (WQCV) 
treatment be provided for applicable development areas of one (1) acre or larger. The direct 
disturbance associated with the proposed WWTP improvements is approximately 0.39 acres, 
which is below this threshold and does not, by itself, trigger a requirement for on-site WQCV 
treatment. 

As previously mentioned, an approximately 3-acre area southwest of the WWTP limits was 
previously disturbed for stockpiling activities, which, when combined with the WWTP disturbance, 
would exceed the 1-acre disturbance threshold if considered as a single development area. 
However, this stockpile area is being regraded and permanently stabilized to restore its pre-
development condition as vegetated open space, prior to the WWTP project construction, and no 
permanent impervious surfaces are proposed within this area. Once restored, the stockpile area 
will function as pervious landscape rather than developed impervious area, and therefore should 
not be treated as a WQCV-controlled development area under the El Paso County criteria. 

Given the limited extent of permanent impervious area increase associated with the WWTP 
improvements (approximately 5,734 square feet) and the planned restoration of the former 
stockpile area to stabilized native vegetation, no permanent water quality BMPs or WQCV 
facilities are proposed as part of this project.  

V. HYDROLOGIC CALCULATION RESULTS 

The project introduces approximately 5,734 square feet of new impervious surface, including 
paved and gravel areas. Although the total disturbed area remains under one acre and does not 
trigger a full stormwater quality evaluation, hydrologic calculations have been performed to 
document changes in runoff characteristics resulting from the proposed development. 

The overall 25.00-acre property was analyzed and divided into four sub-basins based on 
localized drainage divides. A portion of the site along the western boundary was not analyzed, as 
this area drains to the existing Extended Detention Basin associated with the adjacent Mountain 

EPC Stormwater- Zachary
SW - Highlight
WWTP improvements is approximately 0.39 acres, 

EPC Stormwater- Zachary
SW - Textbox
Revise section as necessary after addressing comments in GEC plan
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View Academy Development (PCD Project No. PPR-19-009), which is separate from this project. 
The four on-site sub-basins are described as follows: 

EX1 & D1 – Sub-basins EX1 and D1 represent the same drainage area, with EX1 reflecting 
existing conditions and D1 representing proposed conditions. Under existing conditions, the basin 
includes portions of asphalt and gravel roadways, the existing wastewater treatment facility, 
undeveloped open space, and the larger southern wet-bottom pond. Runoff from this basin 
generally sheet flows east into the existing pond at Design Point EX1. 

In the proposed condition, new pavement, gravel, and structures associated with the Wastewater 
Treatment Plant (WWTP) addition are introduced. The proposed grading generally maintains 
existing drainage patterns but adds a new concrete pan along the west side of the improvements. 
This pan will capture minor nuisance flows, routing them north around the proposed infrastructure 
before discharging eastward into the existing wet-bottom pond at Design Point D1. This flow path 
remains consistent with historic conditions and ensures that no runoff is conveyed across the 
WWTP infrastructure. 

The calculated peak flow results indicate that the 5-year peak storm runoff increases by 0.42 cfs 
and the 100-year peak flow increases by 0.63 cfs. These nominal increases are directed into the 
existing wet-bottom pond, which will continue to serve as the site’s outfall. The new concrete pan 
helps maintain drainage segregation and prevents surface flows from crossing critical 
infrastructure. No additional stormwater conveyance systems are required or proposed. 

EX2 – This sub-basin consists primarily of undeveloped open space and a segment of the 
existing gravel access road. Runoff from this basin generally flows northeast offsite into the East 
Tributary of West Cherry Creek at Design Point EX2. The proposed WWTP project does not alter 
this basin; ground cover and drainage patterns remain unchanged. 

EX3 – This sub-basin includes disturbed open space currently being restored from a former 
stockpile area to its vegetated historic condition, as well as a portion of an existing paved access 
road and the northern, smaller wet-bottom pond. Runoff from this basin flows northeast into the 
existing pond at Design Point EX3. The proposed WWTP improvements do not affect this basin, 
and its ground cover and drainage patterns will be restored to historic conditions. 

EX4 – This sub-basin primarily consists of undeveloped open space, a segment of the East 
Tributary of West Cherry Creek, and a portion of the paved gravel access road. Runoff flows 
north to an existing 41" x 26" HECMP culvert that conveys the tributary beneath Walker Road at 
Design Point EX4. This location corresponds to Design Point 4 in the Walden Preserve 2 – Filing 
No. 5 Final Drainage Report. An excerpt from that report is included in the enclosures, showing 
historic and detained flow rates at this point. 

Per the Walden Preserve 2 – Filing No. 5 Final Drainage Report, the 100-year peak flows at 
Design Point 4 are 620.0 cfs in the historic condition and 601.4 cfs in the proposed detained 
condition. Given ongoing upstream development, it is reasonable to assume that the current 
actual peak flow falls between these two values. The proposed WWTP project adds a new 
effluent discharge line within this basin that contributes 0.39 cfs of peak flow to this design point—
a 0.06% increase relative to the historic 100-year rate. When combined with the detained 100-
year peak flow, the total remains below the historic condition. This minor flow increase is not 
expected to produce any adverse effects on downstream drainage conditions at Design Point 
EX4 (Design Point 4). 

EPC Stormwater- Zachary
SW - Highlight
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The peak flow analysis, including tabulations of tributary areas, runoff coefficients, times of 
concentration, rainfall intensities, and peak discharge rates (Q) for both existing and proposed 
conditions, is provided in the enclosures. 

Peak Flow Rate and Pipe Sizing for the WWTP Effluent Line: 

The effluent discharge system operates as a batch discharge from the Phosphorus Polishing 
Break Tank (1,810-gallon working volume). The discharge pump operates at 174 gpm (0.388 cfs), 
resulting in a velocity of 1.1 ft/s in the 8-inch discharge pipe. 

Pipe Sizing Verification: 

 Flow Rate: Q = 0.388 cfs 

 Pipe Diameter: 8 inches (0.667 ft) 

 Pipe Area: A = π(D/2)² = 0.349 ft² 

 Velocity: V = Q/A = 0.388 cfs / 0.349 ft² = 1.1 ft/s 

The 8-inch pipe was sized to provide adequate capacity while maintaining velocity below 2.0 ft/s 
to minimize turbulence and potential for erosion at the outfall point. 

Each batch discharge cycle lasts approximately 10 minutes (1,810 gallons ÷ 174 gpm). 

Under design conditions: 

 Design Flow (150,000 gpd): Approximately 83 batches per day (average 17-minute 
intervals) 

 Peak Daily Flow (225,000 gpd): Approximately 124 batches per day (average 12-minute 
intervals) 

The discharge is intermittent, not continuous. Each discharge event is brief (10 minutes), with 
significant recovery time between events.  

The ROW ditch was selected as the discharge point based on the following considerations: 

1. Proximity and Feasibility: The ROW ditch is the nearest suitable outfall point, 
minimizing pipeline length and construction disturbance. 

2. Gravity Discharge: The routing allows for gravity discharge to an established drainage 
conveyance, eliminating the need for additional pumping infrastructure. 

3. Existing Infrastructure: The ROW ditch is an established drainage feature designed to 
convey stormwater. The treated effluent discharge represents a minor addition to the 
ditch's design capacity and is significantly cleaner than typical stormwater runoff. 

 

Outfall Protection for the WWTP Effluent Line: 

Outlet protection for the effluent discharge was evaluated using the Mile High Flood District 
(MHFD) Culvert v4.01 spreadsheet by modeling the terminal 8-inch effluent pipe as a culvert 
barrel to determine outlet velocity and required energy dissipation. For the design discharge of 
0.388 cfs, the calculated minimum protection consists of a Type VL riprap apron with a required 
length of approximately 2 feet and width of 1 foot. 
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Due to the frequent and repetitive nature of the intermittent effluent discharges, the riprap apron 
has been conservatively enlarged to approximately 5.5 feet wide by 12.5 feet long to provide 
additional scour protection and improve long-term stability at the outfall. 

In accordance with the El Paso County Drainage Criteria Manual, Volume 2, Table 10-4, the 
lowest permissible mean channel velocity for vegetated earth channels is 2.5 ft/s. Hydraulic 
calculations included in the appendix indicate the receiving ditch velocity is approximately 1.4 ft/s 
with a maximum shear stress of 0.23 lb/sf. Both the ditch velocity and the pipe outlet velocity (1.1 
ft/s) are well below the permissible limits; therefore, channel lining is not required. Type VL riprap 
outlet protection is provided solely to prevent localized scour at the pipe discharge point. 

VI. CONCLUSION 

The proposed improvements to the Walden Sanitation District Wastewater Treatment Plant 
represent a minor expansion within an already developed and previously approved drainage 
basin. The immediate project site will maintain its existing drainage patterns, with all runoff 
continuing to flow eastward into the existing on-site wet-bottom pond. The net increase in 
impervious area is minimal and will not result in any measurable offsite impacts or require new 
conveyance or detention facilities. 

In addition, the proposed sanitary effluent outfall will discharge intermittently to the existing 
roadside ditch along Walker Road via an 8-inch PVC gravity line. The discharge is independent of 
the site storm drainage system and will be protected with a riprap apron to prevent erosion. The 
intermittent, treated effluent flow represents a minor addition to the capacity of the existing ditch 
and will not adversely affect downstream drainage patterns or infrastructure. 

This drainage letter confirms compliance with the El Paso County Drainage Criteria Manual. 
Because the project disturbs less than one acre, CDPS stormwater permitting and MS4 
requirements are not triggered, and a State Construction Stormwater Discharge Permit is not 
required. The existing wastewater treatment plant maintains a valid wastewater discharge permit. 
No additional drainage improvements or mitigation measures are warranted. No adverse 
drainage impacts are anticipated, and no variances from County drainage standards are 
requested. 

ENCLOSURES 

 Referenced Information 
 Hydrologic & Hydraulic Calculations 
 Drainage Plans 
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Historic Flows: 

 

Design 

Point 

Peak Flow  

Area 

(ac) 

Q2 

(cfs) 

Q5 

(cfs) 

Q10 

(cfs) 

Q25 

(cfs) 

Q50 

(cfs) 

Q100 

(cfs) 

         

1 337.1 11.2 39.4 78.5 118.0 188.1 240.8  

2 490.5 39.3 73.4 121.5 169.9 256.2 321.3  

4 902.7 145.8 234.8 322.2 400.0 527.9 620.0  
 a Note that Design Point #3 is an intermediate developed DP not included in the historic model 

 

Developed Flows: 

 

Design 

Point 

Peak Flow Comparison of 

Developed to Historic 

Flow (Q100%) 
Area 

(ac) 

Q2 

(cfs) 

Q5 

(cfs) 

Q10 

(cfs) 

Q25 

(cfs) 

Q50 

(cfs) 

Q100 

(cfs) 

         

1 342.0 59.8 99.6 139.8 176.3 238.7 285.5 119% (increase) 

2 504.7 117.0 189.1 262.6 327.1 432.5 508.9 158% (increase) 

3 737.8 187.7 295.8 404.7 501.4 656.3 764.9  

4 902.7 204.0 324.4 445.1 552.4 724.7 845.4 136% (increase) 

 

As detailed in the “Final Drainage Report for Walden Preserve 2 Filing No. 4,” Appendix B includes 

the HEC-HMS model for detained flows incorporating the calculated outflows from the upgrade of 

Pond B to full-spectrum detention.  The resulting ultimate discharges at downstream Design Point #4 

remain at or below historic levels for the full spectrum of design storms: 

 

Detained Flows: 

 

 

 

Design 

Point 

Peak Flow Comparison 

Area 

(ac) 

Q2 

(cfs) 

Q5 

(cfs) 

Q10 

(cfs) 

Q25 

(cfs) 

Q50 

(cfs) 

Q100 

(cfs) 

        

4 (Historic) 902.7 145.8 234.8 322.2 400.0 527.9 620.0 

4 (Detained) 902.7 139.0 226.7 314.1 391.5 515.3 601.4 

Comparison a  95% 97% 97% 98% 98% 97% 

 a Comparison of Detained Flow / Historic Flow 

 

D. Detention Ponds 

 

The total developed storm runoff downstream of the proposed subdivision will be maintained at 

historic levels by routing flows through an existing detention pond (Pond B) located along the main 

tributary channel running through the property, along with ultimate construction of four additional 

ponds (Rain Gardens C2, C4, and C12, and Detention Pond C8) serving the northern parts of the 
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Text Box
EXCERPT FROM THE WALDEN PRESERVE 2 - FILING NO. 5 FINAL DRAINAGE REPORT
PCD FILE NO. SF2211
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Project: 1From Tables 6-2 and 6-3 in UDFCD Volume 1
Location: 2From Table 6-5 in UDFCD Volume 1
Designer:

Date:
Latest Revision:

Roofs & Pavement Water Surface Gravel
Undisturbed
Open Space

Disturbed Open
Space

Impervious %1 95% 100% 80% 5% 20%

C5 C100

D1 B 3.93 171,190 6,577 77,130 8,166 79,317 0 54.84% 0.45 0.68
EX1 B 3.93 171,190 3,152 77,130 5,857 85,051 0 52.03% 0.42 0.67
EX2 B 12.62 549,939 0 0 21,700 528,239 0 7.96% 0.05 0.46
EX3 B 2.06 89,800 0 0 5,009 0 84,791 23.35% 0.18 0.53
EX4 B 2.77 120,876 1,116 0 0 119,760 0 5.83% 0.04 0.45

Net Change from EX1 to D1 0.00 0 +3425 0 +2309 -5734 0 +2.81% +0.02 +0.01

Walden WWTP
El Paso County, CO
DDK
11/10/2025
2/17/2026

Percent
Impervious

NRCS Hydrologic Soil
Group

IMPERVIOUSNESS AND RUNOFF COEFFICIENT CALCULATIONS

Basin Designation
Total Area

(ac)
Total Area

(sf)
Roofs & Pavement

(sf)
Water Surface

(sf)
Gravel

(sf)
Undisturbed

Open Space (sf)
Disturbed Open

Space (sf)
Runoff Coefficients, C2

K:\_Projects\250041 - Walden WWTP Drainage Letter - El Paso County, CO\05 - Design\Drainage\03 - Calculations\Walden WWTP - Rational Method Calculations.xlsx



Project: 1Max 300 ft in Urban areas and 500 ft in rural areas
Location: K 2From Table 6-2 in UDFCD Volume 1
Designer: 2.5 Minimum Tc 5

Date: 5
Latest Revision: 7

10
15
20

Basin Designation
Imperviousness

(%)
C5 Length (ft)1 Slope (%) Ti (min) Land Surface Length (ft) Slope (%)

Velocity
(ft/sec)

Tt (min)
Computed Tc

(min)
First Design

Point Tc (min)
Selected Tc

(min)
D1 54.84% 0.45 156 4.80 8.79 Short Pasture/Lawns 0 1.20 0.77 0.00 8.79 16.68 8.79
EX1 52.03% 0.42 156 4.80 9.13 Short Pasture/Lawns 0 1.20 0.77 0.00 9.13 17.16 9.13
EX2 7.96% 0.05 300 6.80 17.37 Short Pasture/Lawns 842 5.30 1.61 8.71 26.07 N/A 26.07
EX3 23.35% 0.18 300 2.50 21.35 Short Pasture/Lawns 274 2.40 1.08 4.21 25.57 24.43 24.43
EX4 5.83% 0.04 162 6.70 13.02 Grassed Waterway 233 1.80 2.01 1.93 14.95 N/A 14.95

NRCS Conveyance Factors, K2Walden WWTP

Time of Concentration, Tc (Check)

TIME OF CONCENTRATION CALCULATIONS

Initial/Overland Flow Time, Ti Channelized Flow/Travel Time, Tt

Type of Land Surface
Heavy Meadow

Tillage/Field
Short Pasture/Lawns

El Paso County, CO
DDK
11/10/2025
2/17/2026

Nearly Bare Ground
Grassed Waterway

Paved Areas

K:\_Projects\250041 - Walden WWTP Drainage Letter - El Paso County, CO\05 - Design\Drainage\03 - Calculations\Walden WWTP - Rational Method Calculations.xlsx



Project: Design Storm: 5-Yr
Location: 1-hr Design Point Rainfall (in): 1.22
Designer:

Date:
Latest Revision:

Basin Designation Design Point Area (ac) C5 C X A Tc (min) Intensity
(in/hr)

Peak Flow, Q
(cfs)

D1 1 3.93 0.45 1.75 8.79 3.47 6.07
EX1 2 3.93 0.42 1.65 9.13 3.42 5.66
EX2 3 12.62 0.05 0.69 26.07 2.08 1.43
EX3 4 2.06 0.18 0.36 24.43 2.15 0.78
EX4 1 2.77 0.04 0.11 14.95 2.77 0.30

5-YEAR PEAK RUNOFF CALCULATIONS

Walden WWTP
El Paso County, CO
DDK
11/10/2025
2/17/2026

K:\_Projects\250041 - Walden WWTP Drainage Letter - El Paso County, CO\05 - Design\Drainage\03 - Calculations\Walden WWTP - Rational Method
Calculations.xlsx



Project: Design Storm: 100-Yr
Location: 1-hr Design Point Rainfall (in): 2.53
Designer:

Date:
Latest Revision:

Basin Designation Design Point Area (ac) C100 C X A Tc (min) Intensity
(in/hr)

Peak Flow, Q
(cfs)

D1 1 3.93 0.68 2.68 8.79 7.19 19.24
EX1 2 3.93 0.67 2.62 9.13 7.09 18.61
EX2 3 12.62 0.46 5.85 26.07 4.31 25.17
EX3 4 2.06 0.53 1.10 24.43 4.47 4.92
EX4 1 2.77 0.45 1.26 14.95 5.75 7.23

100-YEAR PEAK RUNOFF CALCULATIONS

Walden WWTP
El Paso County, CO
DDK
11/10/2025
2/17/2026

K:\_Projects\250041 - Walden WWTP Drainage Letter - El Paso County, CO\05 - Design\Drainage\03 - Calculations\Walden WWTP - Rational Method
Calculations.xlsx



Channel Report Project filename: Ditch Calcs.stx

Studio Express by Hydrology Studio v 1.0.0.20 02-06-2026

Effluent Outfall Ditch Channel 1

TRAPEZOIDAL
Bottom Width = 1.00 ft

Side Slope Left, z:1 = 3.00

Side Slope Right, z:1 = 3.00

Total Depth = 1.00 ft

Invert Elevation = 100.00 ft

Channel Slope = 2.030 %

Manning's n = 0.035

DISCHARGE
Method = Known Q

Known Q = 0.39 cfs

CALCULATION SAMPLE

Flow Depth Area Velocity WP n-value Crit Depth HGL EGL Max Shear Top Width

(cfs) (ft) (sqft) (ft/s) (ft) (ft) (ft) (ft) (lb/sqft) (ft)

0.39 0.18 0.28 1.40 2.14 0.035 0.15 100.18 100.21 0.23 2.08



Project:
ID:

Soil Type:

Supercritical Flow!  Using Adjusted Diameter to calculate protection type.
Design Information:

Design Discharge Q = 0.388 cfs

Circular Culvert:
Barrel Diameter in Inches D = 8 inches
Inlet Edge Type (Choose from pull-down list) Beveled Edge (1.5:1)

OR:
Box Culvert: OR

Barrel Height (Rise) in Feet H (Rise) = ft
Barrel Width (Span) in Feet W (Span) = ft
Inlet Edge Type (Choose from pull-down list)

Number of Barrels # Barrels = 1
Inlet Elevation 7351.94 Elev IN = 7352.85 ft
Outlet Elevation OR Slope 0.0087 Elev OUT = 7351.94 ft
Culvert Length L = 105 ft
Manning's Roughness n = 0.012
Bend Loss Coefficient kb = 0
Exit Loss Coefficient kx = 1
Tailwater Surface Elevation Yt, Elevation = ft
Max Allowable Channel Velocity V = 5 ft/s

Calculated Results: 1
Culvert Cross Sectional Area Available A = 0.35 ft2

Culvert Normal Depth Yn = 0.26 ft
Culvert Critical Depth Yc = 0.29 ft
Froude Number Fr = 1.25 Supercritical!
Entrance Loss Coefficient ke = 0.20
Friction Loss Coefficient kf = 4.78
Sum of All Loss Coefficients ks = 5.98 ft

Headwater:
Inlet Control Headwater HWI = 0.40 ft
Outlet Control Headwater HWO = N/A ft
Design Headwater Elevation HW = N/A ft
Headwater/Diameter OR Headwater/Rise Ratio HW/D = N/A

Outlet Control Headwater Approximation Method Inaccurate for Low Flow - Backwater Calculations Required
Outlet Protection:

Flow/(Diameter^2.5) Q/D^2.5 = 1.07 ft0.5/s
Tailwater Surface Height Yt = 0.27 ft
Tailwater/Diameter Yt/D = 0.40
Expansion Factor 1/(2*tan(Θ)) = 6.63
Flow Area at Max Channel Velocity At = 0.08 ft2

Width of Equivalent Conduit for Multiple Barrels Weq = - ft
Length of Riprap Protection Lp = 2 ft
Width of Riprap Protection at Downstream End T = 1 ft

Adjusted Diameter for Supercritical Flow Da = 0.46 ft
Minimum Theoretical Riprap Size d50 min= 1 in
Nominal Riprap Size d50 nominal= 6 in
MHFD Riprap Type Type = VL

DETERMINATION OF CULVERT HEADWATER AND OUTLET PROTECTION
Walden WWTP
Effluent Outfall

MHFD-Culvert, Version 4.01 (April 2025)

Choose One:
Sandy

Non-Sandy
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HECMP CULVERT
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PROPOSED WWTP EFFLUENT LINE
8" PVC SDR 35

FEMA ZONE A

AREA TRIBUTARY TO RAIN GARDEN C12
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PRESERVE 2 - FILING NO. 5 PROJECT,
SEPARATE FROM THIS PROJECT

PCD PROJECT NO. SF2211

AREA ANALYZED WITHIN BASIN OC2.2  FROM
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PCD PROJECT NO. SF2211
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0.04
0.45

THIS IS ALSO DESIGN POINT 4 FROM
WALDEN PRESERVE 2 - FILING NO. 5

EX4

EX3

EX1

EX2

73
70

7375

7380

7385

7390

7395

7400

7405

7410

7415

74
20

7425

7370

7370

7375

7380

7385

73
90

7395

7400

7405

74
10

7365

7370

7375

7355

7360

7360

7365

7345

73
50

7355

736073
60

7365

7370

73
75

73
80

7385

73
457350

7355

7360

7365

7370

7375

7380

7385

7390

73
70

73
7573

80

73
85

73
65

7365

7370

7375

7380

7385

7385

73
90

73
95

74
00

7405

7410

7415

7420

7425

7430

7370

7375

73
80

7365

SHEET

THIS DESIGN AND THESE DRAWINGS ARE THE PROPERTY OF
KATZ LDE, LLC. NO PART OF THIS WORK MAY BE
REPRODUCED WITHOUT PRIOR WRITTEN PERMISSION FROM
KATZ LDE, LLC.

PRELI0INARY
THIS DRAWING HAS NOT

BEEN APPROVED BY
GOVERNING AGENCIES

AND IS SUBJECT TO
CHANGE

OF

PROJ NO:

ENG:

DATE:

R
EV

. N
O

.
D

ES
C

R
IP

TI
O

N
D

AT
E

K
 A

 T
 Z

LD
E

W
A

LD
E

N
 S

A
N

IT
A

T
IO

N
 D

IS
T

R
IC

T
 W

W
T

P

E
L 

P
A

S
O

 C
O

U
N

T
Y

, C
O

LO
R

A
D

O

2

DDK

2/15/2026

250041

E
X

IS
T

IN
G

 D
R

A
IN

A
G

E
 P

LA
N

DR1
1

1" =        ' (HORIZONTAL)

''

PL
O

T 
D

AT
E:

 2
/1

5/
20

26
 7

:5
9 

PM
PL

O
T 

PA
TH

: K
:\_

PR
O

JE
C

TS
\2

50
04

1 
- W

AL
D

EN
 W

W
TP

 D
R

AI
N

AG
E 

LE
TT

ER
 - 

EL
 P

AS
O

 C
O

U
N

TY
, C

O
\0

5 
- D

ES
IG

N
\D

R
AI

N
AG

E\
04

 - 
D

R
AW

IN
G

S\
EX

IS
TI

N
G

 D
R

AI
N

AG
E 

PL
AN

.D
W

G

D1
1.00

0.62
0.78

LEGEND

BASIN
DESIGNATION

BASIN AREA
(ACRES)

C5

C100

DESIGN POINT

DRAINAGE BASIN BOUNDARY

EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

X

80

160800



T

E

EF

EXISTING POND

EXISTING
POND

W
A

LK
E

R
 R

O
A

D
(R

O
W

 V
A

R
IE

S)

WOODHAVEN DRIVE(ROW VARIES)

PARCEL: 6115000005
OWNER: WALDEN CORPORATION

PARCEL: 6115000005
OWNER: WALDEN CORPORATION

PARCEL: 6115000001
OWNER: WALDEN CORPORATION

AREA TRIBUTARY TO EXISTING
EXTENDED DETENTION BASIN

ASSOCIATED WITH ADJACENT MOUNTAIN
VIEW ACADEMNY DEVELOPMENT,
SEPARATE FROM THIS PROJECT

PCD PROJECT NO. PPR-19-009

OVERALL PROPERTY BOUNDARY

OVERALL PROPERTY BOUNDARY

PARCEL BOUNDARY

PARCEL BOUNDARY

EX 41" X 26"
HECMP CULVERT

EX CULVERT

DP EF - PROPOSED EFFLUENT DISCHARGE
INTERMITTENT 0.39 CFS

PROPOSED WWTP EFFLUENT LINE
8" PVC SDR 35

TYPE VL RIPRAP APRON
12.5' LONG, 5.5' WIDE

PREVIOUSLY DISTURBED ~3-ACRE STOCKPILE AREA
(SEPARATE FROM THIS PROJECT) TO BE REGRADED TO
PRE-STOCKPILE CONDITIONS AND PERMANENTLY STABILIZED
TO ACHIEVE MINIMUM 70% VEGETATIVE COVER; SEE
CONSTRUCTION DRAWINGS (GEC PLAN).

FEMA ZONE A

AREA TRIBUTARY TO RAIN GARDEN C12
WITHIN BASIN C12  FROM WALDEN

PRESERVE 2 - FILING NO. 5 PROJECT,
SEPARATE FROM THIS PROJECT

PCD PROJECT NO. SF2211

AREA ANALYZED WITHIN BASIN OC2.2  FROM
WALDEN PRESERVE 2 - FILING NO. 5

PROJECT, SEPARATE FROM THIS PROJECT
PCD PROJECT NO. SF2211
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WEST CHERRY CREEK
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THIS IS ALSO DESIGN POINT 4 FROM
WALDEN PRESERVE 2 - FILING NO. 5
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EPC Stormwater- Zachary
SW - Highlight

EPC Stormwater- Zachary
SW - Highlight

EPC Stormwater- Zachary
SW - Textbox with Arrow
Site development plan shows pipes that will carry the flows from the pond basins to the north.



V3_ FDR.pdf Markup Summary

Subject: SW - Highlight
Page Label: 5
Author: EPC Stormwater- Zachary
Date: 4/15/2026 11:43:43 AM
Status: 
Color: 
Layer: 
Space: 

WWTP improvements is approximately 0.39 acres,

EPC Stormwater- Zachary (9)

Subject: SW - Textbox
Page Label: 5
Author: EPC Stormwater- Zachary
Date: 4/15/2026 11:45:56 AM
Status: 
Color: 
Layer: 
Space: 

Revise section as necessary after addressing
comments in GEC plan

Subject: SW - Highlight
Page Label: 6
Author: EPC Stormwater- Zachary
Date: 4/15/2026 11:58:31 AM
Status: 
Color: 
Layer: 
Space: 

EX1 & D1

Subject: SW - Highlight
Page Label: 6
Author: EPC Stormwater- Zachary
Date: 4/15/2026 11:58:41 AM
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View Academy Development (PCD Project No. PPR-19-009), which is separate from this project. 
The four on-site sub-basins are described as follows: 

EX1 & D1 – Sub-basins EX1 and D1 represent the same drainage area, with EX1 reflecting 
existing conditions and D1 representing proposed conditions. Under existing conditions, the basin 
includes portions of asphalt and gravel roadways, the existing wastewater treatment facility, 
undeveloped open space, and the larger southern wet-bottom pond. Runoff from this basin 
generally sheet flows east into the existing pond at Design Point EX1. 

In the proposed condition, new pavement, gravel, and structures associated with the Wastewater 
Treatment Plant (WWTP) addition are introduced. The proposed grading generally maintains 
existing drainage patterns but adds a new concrete pan along the west side of the improvements. 
This pan will capture minor nuisance flows, routing them north around the proposed infrastructure 
before discharging eastward into the existing wet-bottom pond at Design Point D1. This flow path 
remains consistent with historic conditions and ensures that no runoff is conveyed across the 
WWTP infrastructure. 

The calculated peak flow results indicate that the 5-year peak storm runoff increases by 0.42 cfs 
and the 100-year peak flow increases by 0.63 cfs. These nominal increases are directed into the 
existing wet-bottom pond, which will continue to serve as the site’s outfall. The new concrete pan 
helps maintain drainage segregation and prevents surface flows from crossing critical 
infrastructure. No additional stormwater conveyance systems are required or proposed. 

EX2 – This sub-basin consists primarily of undeveloped open space and a segment of the 
existing gravel access road. Runoff from this basin generally flows northeast offsite into the East 
Tributary of West Cherry Creek at Design Point EX2. The proposed WWTP project does not alter 
this basin; ground cover and drainage patterns remain unchanged. 

EX3 – This sub-basin includes disturbed open space currently being restored from a former 
stockpile area to its vegetated historic condition, as well as a portion of an existing paved access 
road and the northern, smaller wet-bottom pond. Runoff from this basin flows northeast into the 
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shows drain pipes taking
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north. please revise.
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