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FINAL DRAINAGE REPORT FOR 
ELDORADO SPRINGS 

 
 
Engineer’s Statement: 
The attached drainage plan and report were prepared under my direction and supervision and are 
correct to the best of my knowledge and belief. Said drainage report has been prepared according 
the criteria established by the City/County for drainage reports and said report is in conformity 
with the master plan of the drainage basin. I accept responsibility for any liability caused by any 
negligent acts, errors, or omissions on my part in preparing this report. 
 
 
            
Chad D. Kuzbek, Colorado PE #35751    Date 
For and on behalf of WestWorks Engineering 
 
 
Developer’s Statement: 
I, the developer have read and will comply with all of the requirements specified in this drainage 
report and plan. 
 
 
        
Business Name    
 
By:          
 
Title:          
 
Address:          
 
             
 
 
El Paso County, Colorado: 
Filed in accordance with requirements of the Drainage Criteria Manual Volumes 1 and 2, El Paso 
County Engineering Criteria Manual, and Land Development Code, as amended. 
 
 
            
Jennifer Irvine, P.E. 
County Engineer/ECM Administrator     Date 
 
Conditions: 
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FINAL DRAINAGE REPORT FOR 
ELDORADO SPRINGS 

 
Engineer’s Statement: 
The attached drainage plan and report were prepared under my direction and supervision and are correct 
to the best of my knowledge and belief. Said drainage report has been prepared according to the 
established criteria for drainage reports and said report is in conformity with the master plan of the 
drainage basin. I accept responsibility for any liability caused by any negligent acts, errors or omissions 
on my part in preparing this report. 
 
Certification Statement 
“This report and plan for the final drainage design of Eldorado Springs was prepared by me (or under my 
direct supervision) in accordance with the provisions of the City of Colorado Springs Drainage Criteria 
Manual Volumes 1 & 2 Drainage Design and Technical Criteria for the owners thereof. I understand that 
the City Colorado Springs does not and will not assume liability for drainage facilities designed by 
others.” 
 
 
SIGNATURE: _____________________________________ (affix seal)  
Registered Professional Engineer State of Colorado No. 35751 
 
 
Developer's Statement 
I, the developer have read and will comply with all of the requirements specified in this drainage report 
and plan. 
 
“ESH Development, LLC hereby certifies that the drainage facilities for Eldorado Springs shall be 
constructed according to the design presented in this report. I understand that the City Colorado Springs 
does not and will not assume liability for the drainage facilities designed and/or certified by my engineer 
and that the City of Colorado Springs reviews drainage plans pursuant to Colorado Revised Statutes, Title 
30, Article 28; but cannot, on behalf of Eldorado Springs, guarantee that final drainage design review will 
absolve ESH Development, LLC and/or their successors and/or assigns of future liability for improper 
design. I further understand that approval of the final plat does not imply approval of my engineer’s 
drainage design.” 
 
        
Name of Developer 
 
 
       
Authorized Signature 
 
City of Colorado Springs Only: 
Filed in accordance with Section 7.7.906 of the Code of the City of Colorado Springs, 2001, as amended. 
 
 
            
For the City Engineer       Date 
 
Conditions: 
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FINAL DRAINAGE REPORT FOR 
ELDORADO SPRINGS 

 
PURPOSE 
 
The purpose of this final drainage report (FDR) is to identify specific solutions to drainage 
problems on site and off-site resulting from the development and platting of this subdivision. 
 
 
GENERAL LOCATION AND DESCRIPTION 
 
Eldorado Springs includes 15.5 acres located in a portion of the southwest corner of Section 33, 
Township 14 South and in the northwest corner of Section 4, Township 15 South, Range 66 
West of the 6th P.M. in El Paso County, Colorado.  More specifically, the site is located near the 
southeast corner of Venetucci Boulevard and Bob Johnson Drive, south of the World Arena 
facility.  The site is bounded by unplatted land to the east and west, single family residential 
Stratmoor Subdivision to the south, and Venetucci Boulevard to the north. 
 
The site is currently undeveloped and drains from south to north over moderate slopes.  Proposed 
development includes a multi-family apartment complex.  Existing soils in the study area consist 
mostly of Schamber-Razor complex (SCS Map Unit Symbol 82 - Hydrologic Soil Group A) with 
a small portion being Nunn Clay loam (SCS Map Unit Symbol 59 - Hydrologic Soil Group C).  
The site is located in the Stratton Drainage Basin. 
 
 
DRAINAGE BASINS AND SUB-BASINS 
 
The site has been part of multiple drainage studies.  Most recently, the site was previously 
studied in the, "Final Drainage Report for Independence Place at Cheyenne Mountain Filing No. 
1," prepared by Classic Consulting Engineers & Surveyors, dated 1/27/2011.  The existing 
conditions drainage map and description is taken directly from this previous study and quoted 
below: 
 
"Existing Drainage Characteristics: 
The site is located within the Stratton Drainage Basin.  This site was originally studied as a 
part of the "Master Drainage Plan Harrison Street - 1-25 Vicinity Cheyenne Mountain 
Ranch," by Hartzell - Pfeiffenberger and Associates, Inc. dated November 15, 1973. Since 
then the site was included in additional basin analysis reports; "Stratton and Fischer's Canyon 
Drainage Basin Planning Study, Draft Hydraulic Analysis," by Muller Engineering Co. dated 
May 31, 1990; the "Master Drainage Report for Cheyenne Mountain Center and Final 
Drainage Report for Cheyenne Mountain Center Filing No. 1 and Cheyenne Meadows Road," 
by Drexel Barrell, dated October 1985; the "Hydrology Report Stratton Drainage Basin 
Outfall Study," by Drexel Barrell, dated June 1994; and the ''Preliminary and Final 
Drainage Report and Plan for World Arena Subdivision No. 1," by Obering, Wurth & 
Associates, August 1994 revised March 1995. 
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The most recent master study drainage report for this area that included the proposed site was the 
"Hydrology Report Stratton Drainage Basin Outfall Study El Paso County, Colorado," by 
Drexel Barrell, dated June 9, 1994. This Hydrology Report by Drexel Barrell conforms to 
current El Paso County criteria and was performed based on minor modifications and 
revisions to TR-20 data prepared in the 1990 study by Muller Engineering Co. This 
Hydrology Report also updated the hydrologic modeling completed in the 1985 study by 
Drexel Barrell with the correct 2 hour and 24 hour storms that are utilized in the current 
criteria.  This report provides the basis for the proposed site's allowable release rate since it 
sized and described the 90"/102" RCP storm outfall system (Sinton Outfall).  This system 
runs parallel with the eastern site boundary, along the opposite site of Venetucci Blvd. A 
Drainage Map from the Drexel Barrell Hydrology Study is included in the appendix of this 
report for reference. 
 
The proposed 15.46 acre site is included within Basin 009 of this previous study. At the time 
of the Drexel Barrell Hydrology Study, existing box culverts conveyed the runoff from Basin 
009 under Venetucci Blvd./Old Hwy 85-87 to the existing 14' x 11.7' box culvert crossing 
under Interstate 25 and to the east into Fountain Creek.  The development of Cheyenne 
Mountain Center constructed the 'Sinton Outfall' RCP storm sewer system that accepts the 
allowable release rates of the upstream parcels and conveys them along the historic drainage 
pattern of under I-25 and into the Sinton Channel, which connects to Fountain Creek. This 
large storm system consists of 102" RCP and 90" RCP storm main, with appropriate sized 
storm laterals to account for the flows quantified within the Drexel Barrell Hydrology 
Report.  Basin 009 of this previous report consists of 0.147 square miles (94.08 acres) and 
was modeled using a CN value of 81 (SCS Method since entire study area was over 100 
acres). Per the Drainage Criteria Manual Vol. 1 Table 5-5 a CN of 81 is equivalent to 1/3 
acre home lots with all Group C soils, or about 1/6 acre home lots with all Group B soils. 
The existing Stratmoor Hills subdivision is also located within this Basin 009, with homes 
slightly over 2 lots per acre; and since these homes are within Group B ꞏsoils, a more 
accurate CN value for the existing development would be around 71. Therefore, the 
remaining area of Basin 009 (the proposed Independence Place at Cheyenne Mountain Filing 
No. 1 site) is allowed to be substantially higher density than the calculated CN of 81. Also, 
runoff from Basin 008 of the previous report overflows the existing curb storm inlets and a 
portion drains onto the Venetucci Blvd. right-of-way within the Basin 009 area. Thus the 
actual total release from the developed site can be higher than the assumed Basin 009 flows 
(Q100 = 270 cfs, 24 hour duration storm event). 
 
When the World Arena was constructed to the immediate north of the proposed site, street 
improvements were made to Venetucci Blvd. that expanded the existing storm sewer facilities 
constructed with the Sinton Outfall main (Drexel Barrell Report).  Many curb inlets were 
placed along the improved roadways at the Cheyenne Meadows Road intersection and Bob 
Johnson Drive intersection.  Using the "Preliminary and Final Drainage Report and Plan 
for World Arena Subdivision No. 1," by Obering, Wurth & Associates, August 1994 revised 
March 1995 and the "Roadway Improvement Package and Storm Sewer Package for US 
Highway 85187 (Venetucci Boulevard)," by Drexel Barrell including the as-built revisions; 
these storm modifications have been incorporated into this report and construction drawings 
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for the proposed development. The following will describe the existing runoff quantities and 
existing facilities in more detail at each of the existing design points. 
 
Design Point 1 (Q5 = 25.0 cfs, Q100 = 61.1 cfs) consists of flows from Basins EX-1, EX-2, 
and EX-3 all of which are within the existing Stratmoor Hills subdivision to the south-west of 
the proposed site. Basin EX-1 is 6.13 acres of existing home lots that drains to the east, 
overtops Stratmoor Drive and into Basin EX-2. The combined flows from EX-1 & EX-2 
continue on the surface to the east and overtop Westcott Ave. drain into Basin EX-3.  
Roadside ditches along Chamberlin Ave. route all of the runoff from the three basins to DP-1, 
where an existing concrete storm pipe collects the water and routes it under Chamberlin 
Ave. and into the ravine to the east, within Basin EX-4.  Although the density of the existing 
Stratmoor Hills subdivision is closer to 2 DU/Ac., C values corresponding with 3 DU/Ac. are 
used to conservatively estimate the runoff from the upstream basins (C5 = 0.40, C100 = 0.55, 
Group B soils). 
 
Design Point 2 (Q5 = 38.2 cfs, Q100 = 92.1 cfs) consists of flows from DP-1 and Basins 
EX-4, EX-5, and EX-6. Basin EX-4 is 4.57 acres (B soils) of existing home lots that drains to 
the south into the outfall ravine from DP-1.  Basin EX-5 is 4.93 acres (C soils) of existing 
roadway and home lots that drains into one of two ravines that meet at DP-2.  Basin EX-6 
is 3.96 acres (C soils) of existing home lots that drains to the north-east to DP-2.  C soils 
were used throughout EX-5 & EX-6 to calculate the storm runoff higher and therefore more 
conservatively. See soils map in Appendix for separation of B and C soil groups. All of the 
runoff from these basins combine at this confluence point and continue north-east onto the 
proposed site and toward DP-3. 
 
Design Point 3 (Q5 = 45.2 cfs, Q100 = 107.9 cfs) consists of flows &om DP-2 and Basins EX-7 
and EX-8. Slightly upstream and west of DP-3, manmade berms were constructed at some 
point in the past that prevents the runoff &om DP-2 &om continuing north to the existing 
culverts under Venetucci Blvd (as the Stratton Basin Hydrology Study anticipated). This man 
made berm instead routes the entire flow from DP-2 onto Westmark Ave. (DP-3) where the 
flow combines with the runoff &om Basins EX-7 & EX-8.  This runoff continues north-east 
as surface flow on Westmark Ave. to DP-4.  Documentation of why and when this berm, 
along with others located on the actual proposed site, does not exist as a drainage report for 
this existing Stratmoor Hills subdivision is not on file with E1 Paso County and there is no 
mention of diverting the flows with the Hydrology Report or any of the World Arena 
Subdivision drainage reports. 
 
Design Point 4 (Q5 = 49.6 cfs, Q100 = 118.3 cfs) consists of flows &om DP-3 and Basins EX-
9 and EX-10. Basin EX-9 is 3.54 acres (C soils) of existing home lots and Westmark Ave. 
that drains down Westmark via curb and gutter and surface flow to the intersection of 
Venetucci Blvd. and Westmark Ave. (DP-4).  Basin EX-10 is 1.11 acres (C soils) of on-site, 
undeveloped land that drains to this intersection and onto the roadway prior to the small 
culvert at DP-5.  This combined runoff &om DP-4 flows onto Venetucci Blvd. and the 
adjacent roadside swale to Design Point 8. 
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Design Point 5 (Q5 = 7.1 cfs, Q100 = 16.7 cfs) consists of runoff &om Basin EX-11, 3.83 acres 
(C soils) of mostly on-site, undeveloped land with a small portion of existing Stratmoor Hills 
homes and a portion of the western half of existing Venetucci Blvd. This runoff sheet flows to 
an existing 12" CMP storm pipe culvert that routes the runoff under Venetucci Blvd. and 
continues in the existing drainage pattern towards Interstate 25.  This runoff combines with 
that f r om DP-8 and continues around the future World Arena Subd. Lot 2, Fil. 5 site to the 
existing 48" RCP I-25 crossing. The final drainage report for this World Arena parcel does 
not acknowledge or quantify the off-site tributary flows. 
 
Design Point 6 (Q5 = 10.4 cfs, Q100 = 25.3 cfs) consists of runoff &om Basin EX-12, 7.01 
acres (C soils) of mostly on-site, undeveloped land with a small portion of existing Stratmoor 
Hills homes and a portion of the western half of existing Venetucci Blvd. This runoff sheet 
flows to this existing low point at DP-6. Previous reports drainage documents show an 
existing box culvert at this location that routes any runoff at this point under Venetucci Blvd. 
and directly toward the I-25 box culvert (Sinton Outfall).  However, this box culvert has 
since been covered, or filled, with soil and is no longer functioning. Documentation on why 
this was done cannot be found on file with El Paso County.  The Sinton Outfall storm 
system shown on the Drainage Map does provide a 48" RCP stub off the junction box that 
points directly to the DP-6 and this filled in box culvert.  It is our understanding that this 
48" stub was meant to connect to this low-point at DP-6, which would then leave the 
existing box culvert not needed.  A field inspection of the manhole does indeed show only a 
capped 48" lateral toward DP-6, and it appears this runoff simply infiltrates into the ground 
at this location. 
 
Design Point 7 (Q5 = 30.5 cfs, Q100 = 83.9 cfs) consists of runoff from Basins EX-13 & 
EX-14 and the flow by from DP-11.  Basin EX-13 is 8.63 acres (C soils) of mostly on-site, 
undeveloped land, a portion of the western half of Venetucci Blvd. and a small portion of 
existing Stratmoor Hills homes. Basin EX-14 is 13.75 acres that consists of mostly 
undeveloped land and a small portion of the existing homes as well as a portion of the 
adjacent Stratmoor Hills United Methodist Church and the western half of Venetucci Blvd. A 
substantial amount of runoff at this point (Q5 = 3.1 cfs, Q100 = 21.2 cfs) comes from the water 
not intercepted by the inlets at Design Points 9 - 11. The existing curb along the west side 
of Venetucci Blvd. from the Cheyenne Meadows Rd. intersection ends just after the inlet at 
DP-11, thus the flow by drains into the roadside ditch to DP-7.  The combined runoff is 
intercepted by an existing CDOT Type D storm inlet (3.5' x 8.5' inlet dimensions).  This inlet 
was installed with the construction of the Sinton Outfall Storm System and an existing 48" 
RCP storm pipe conveys the intercepted runoff across Venetucci Blvd. and connects to the 90" 
main. 
 
Design Point 8 (Q5 = 52.1 cfs, Q100 = 124.2 cfs) consists of flows from DP-4 and Basin 
EX-15. Basin EX-15 is 2.64 acres (C soils) of off-site, undeveloped land, including a portion 
of existing Venetucci Blvd. An existing elliptical CMP culvert conveys this runoff under 
Venetucci Blvd. to the north and into the existing drainage pattern.  This culvert is very 
under-sized for 120+ cfs and it can be assumed that significant ponding takes place at this 
location prior to flowing to the downstream facilities. The parcel to the north of DP-8 
(across Venetucci Blvd.) is planned to be a hotel with surrounding parking. The development 
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of the site will maintain the historic drainage pattern around the future development, but 
does change the overall outfall of the existing runoff. This World Arena Lot 2, Filing No. 5 
(hotel site) construction was stopped after overlot grading and utility infrastructure was 
completed.  Per the "Final Drainage Report for World Arena Subdivision Filing No. 5, Lot 
#2," by Matrix Design Group, Inc. (April 2008) the construction of Detention Pond #1 was 
to be outside of the existing drainage path to the existing 48" RCP under I-25. However, a 
site visit confirmed that the outlet pipe for this Pond 1 has been connected to the existing 
48" interstate crossing and the existing low point (entry into the 48'') has been filled in.  Now, 
the existing drainage ponds approximately 2.0' and overtops into Pond #1, where a D-9 grate 
inlet within the pond intercepts the flows and passes them into the existing culvert. 
 
Design Point 9a (Q5 = 22.3 cfs, Q100 = 47.6 cfs) consists of runoff from Basin EX-20, 14.70 
acres of existing single family subdivision and Cheyenne Meadows Road. An existing 8' D-
10R at-grade curb inlet (4.5% street slope) intercepts a portion of this runoff (Q, = 5.7 cfs, 
Q,00= 5.9 cfs), while the rest continues down Cheyenne Meadows Rd. to the intersection 
with Venetucci Blvd. 
 
Design Point 9b (Q5 = 47.8 cfs, Q100 = 102.0 cfs) consists of runoff from Basin EX-16, 31.48 
acres of existing single family subdivision and Cheyenne Meadows Road. An existing 8' D-
1OR at-grade curb inlet (4.5% street slope) intercepts a portion of this runoff (Q, = 5.9 cfs, 
Q, 00= 12.7 cfs), while the rest continues down Cheyenne Meadows Rd. to the intersection 
with Venetucci Blvd. The combined intercepted runoff from DP-9a & DP-9b is routed in an 
existing 36" RCP storm pipe to the north to an existing channel, away from the Venetucci 
Blvd. and Cheyenne Meadows Rd. intersection.  The large amount of flow-by (Q5 = 41.9 cfs, 
Q100 = 89.3 cfs) continues to the submerged inlets at DP-9c. 
 
Design Point 9c (Q5 = 85.3 cfs, Q100 = 186.7 cfs) consists of runoff from Basins EX-21 and 
EX-22, as well as the flow by from DP-9a & DP-9b. Basin EX-21 is 14.83 acres of the 
existing single family Huckleberry Knoll Subdivision and Cheyenne Meadows Rd.  Basin EX-
22 is 4.46 acres of existing Stratmoor Hills Subdivision, existing Stratmoor Hills United 
Methodist Church, and existing Cheyenne Meadows Rd. Two existing D10-R curb inlets (20' 
& 30') exist on Cheyenne Meadows, west of Venetucci Blvd.  The storm water at this point 
overtops the crown of the Cheyenne Meadows and completely submerges the inlets, thus 
changing the calculation used in quantifying the intercepted flow (See Calculations in 
Appendix). The total area of opening of the two combined inlets is 33.5 square feet (50.0' x 
0'67), and based upon field as-builts of the curb return, the inlets only have 0.35' of depth 
before overtopping south down Venetucci Blvd. This results in both inlets only intercepting 
57 cfs of both 5 and 100 year flows. The flow by from these inlets next hits the inlet at DP-
10. 
 
Design Point 10 (Q5 = 28.3 cfs, Q100 = 129.7 cfs) has a 20' at-grade D10-R curb inlet that 
intercepts a large portion of the flow-by from DP-9c.  Venetucci Blvd. has a slope of 1.3% at 
this inlet based upon field as- builts of the constructed curb. This 20' inlet intercepts Q5 = 

16.3 cfs and Q100= 75.6, while the remainder continues to the next existing inlet at DP-11. 
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Design Point 11 (Q5 = 12.0 cfs, Q100 = 54.1 cfs) has a 20' at-grade CDOT Type R curb 
inlet that intercepts a portion of the remaining flow-by from DP-9c & DP-10.  Venetucci 
Blvd. has a slope of 2.8% at this inlet based upon field as-builts of the constructed curb.  
This 20' inlet intercepts Q5 = 8.9 cfs and Q100 = 32.9 cfs while the remainder continues south 
down Venetucci Blvd. The existing curb and gutter along Venetucci ends just downstream of 
DP-11, therefore the flow-by (Q, = 3.1 cfs, Q100= 21.2 cfs) runs off the edge of asphalt and 
enters the roadside ditch, which drains to the grated inlet at DP-7. 
 
Design Point 12 (Q5 = 3.1 cfs, Q100 = 6.0 cfs) consists of runoff from Basin EX-17, 0.80 
acres of existing Venetucci Blvd. and adjacent landscape area that drains to an existing 5' 
at-grade CDOT Type R curb inlet Based upon field as-builts Venetucci Blvd. has a slope 
of3.0% at this inlet, resulting in intercepting Q5 = 1.9 cfs and Q100 = 2.3, while the remainder 
continues within the curb to DP-13. 
 
Design Point 13 (Q5 = 3.4 cfs, Q100 = 8.2 cfs) consists of runoff from the flow-by of DP-12 
and Basin EX-18, 0.68 acres of existing Venetucci Blvd. and adjacent landscape area that 
drains to an existing 5' at-grade CDOT Type R curb inlet.  Based upon field as-builts 
Venetucci Blvd. has a slope of 0.7% at this inlet, resulting in intercepting Q, = 2.2 cfs and 
Q100= 3.5 cfs. The non-intercepted runoff (Q5 = 1.2 cfs, Q100= 4.7 cfs) continues within the 
curb and gutter onto Bob Johnson Drive and west toward the overall basin outfall corridor. 
 
Design Point 14 (Q5 = 1.4 cfs, Q100 = 3.2 cfs) consists of runoff from Basin EX-19, 0.58 acres of 
existing Venetucci Blvd. and adjacent undeveloped right of way area.  An existing modified 
Type D grated inlet drains this area and conveys the runoff into the 90" RCP Sinton Outfall 
system via a 48" RCP storm lateral. As mentioned previously, the existing alignments and 
storm facilities have been established through the "Roadway Improvement Package and Storm 
Sewer Package for US Highway 85/87 (Venetucci Boulevard)," by Drexel Barrell including 
the as-built revisions and field survey data. 
 
Summary of Existing Conditions 
The existing Sinton Outfall Storm system was planned to intercept all of the Stratton Basin 
runoff at rates specified within the "Hydrology Report Stratton Drainage Basin Outfall Study 
El Paso County, Colorado," by Drexel Barrell, dated June 9, 1994.  The construction of the 
large storm main system appears to have been completed in two separate phases, per the 
"M.D.D.P. for Cheyenne Mountain Center."  The second phase included extending storm 
sewer laterals off of the main alignment to our proposed site location in order to convey the 
existing runoff as well as a future allowable runoff rate per the Hydrology Study. This 
extension of a 48" storm lateral was completed at the northernmost existing roadway 
crossing (Design Point 7). However, at Design Point 6, no such storm sewer extension off the 
main line was completed and it appears that the existing roadway culvert was filled in and 
does not pass historic runoff under Venetucci Blvd./Old Hwy 85/87. The construction plans 
for the 102"-90" RCP storm main show a 48" RCP stub pointed toward the filled in box 
culvert, but capped 8.0' outside of the manhole.  It is our assumption that this 48" stub is 
meant to convey the runoff at this DP-6 location. Therefore, our proposed conditions will 
discuss extending this lateral under Venetucci Blvd. and into our proposed site. Drainage 
reports completed for the immediate downstream World Arena Subdivisions do not discuss any 
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off-site flows from the tributary area, including our site and the upstream Stratmoor Hills 
Subdivision, or mention extending this 48" stub to the edge of the Venetucci Blvd. right-of-
way.  The Hydrology Report specifies a developable 100-year flow rate from the proposed site 
and upstream Stratmoor Hills Subdivision as 270 cfs.  The calculated combined 100-year 
existing flow rate at design points 6, 7, and 8 is 198 cfs. Therefore, substantial more 
development can be constructed with this Basin 009 before storm water detention is required. 
 
Also, the construction of the diversion berms on the proposed site that re-route the upstream 
tributary area (Stratmoor Hills) runoff directly to the Westmark Ave. and Venetucci Blvd. 
intersection are un-documented and seem to have been completed to eliminate the historic 
runoff to the 'filled in' culvert at DP-6.  The existing CMP culverts at DP-5 and DP-8 are 
not adequately sized to convey all of the existing storm runoff that they currently receive.  
However, since it appears this drainage path is not natural and not per the previous drainage 
studies, we are proposing. intercepting the upstream, existing runoff and conveying it through 
the proposed site's public storm system and directly to the 90"/102" RCP Sinton Outfall 
system." 
 
 
Developed Drainage Characteristics: 
Development of the site is a multi-family residential apartment complex with clubhouse, park 
space, pool and amenity areas, garages, paved parking and drive aisles, and landscaping.  
Development of this site also includes adjacent public roadway improvements along Venetucci 
Boulevard and a portion of Westmark Avenue. 
 
Developed drainage overview: 
On site runoff along with some off-site tributary runoff will be collected on site and routed into 2 
private full-spectrum detention and stormwater quality facilities (Pond A and Pond B).  A limited 
portion of the existing downstream drainage infrastructure has been adequately designed for 
developed runoff from this site (102" RCP).  However, the existing 102" RCP combines with an 
existing 78"RCP and connects to an undersized existing 72" RCP.  This scenario is believed 
through witness accounts to have caused flooding in the one-way road underpass under I-25.  For 
this reason, Pond A and B will be full-spectrum detention facilities so as not to contribute excess 
runoff to this condition. 
 
Details of Ponds A and B shall be included with the Site Construction Drawings.  Details include 
dissipation basins, trickle channels, outfall structures, emergency overflows, and maintenance 
access. 
 
Basins with designations of EX are taken directly from the existing conditions analysis.  Basins 
with designations of OS are off-site basins.  Basins with designations of A drain to Pond A.  
Basins with designations of B drain to Pond B.  Basins with designations C do not drain to pond 
facility. 
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Developed Drainage Design Point Descriptions: 
DP-25 [Q5 = 5 CFS/Q100 = 15 CFS] 
DP-25 is a proposed CDOT Type C grated inlet in sump.  DP-25 collects mostly off-site runoff 
from Basin OS-13C.  Collected flows will by-pass Pond A and are routed via SD28 to SD25. 
 
Design Point 1 (DP-1) [Q5 = 2 CFS/Q100 = 4 CFS] 
DP-1 is a proposed 5' wide Type R curb inlet in sump.  DP-1 collects runoff from Basins OS-
13B and A1.  Collected flows are routed via storm drain design point SD1 to SD2. 
 
DP-2 [Q5 = 2 CFS/Q100 = 3 CFS] 
DP-2 is a proposed 5' wide Type R curb inlet in sump.  DP-1 collects runoff from Basin A2.  
Collected flows are routed via SD2 to SD3. 
 
DP-3 [Q5 = 2 CFS/Q100 = 3 CFS] 
DP-3 is a proposed CDOT Type C grate inlet in sump.  DP-3 collects runoff from Basin A3.  
Collected flows are routed via SD3 to SD4. 
 
DP-4 [Q5 = 1 CFS/Q100 = 2 CFS] 
DP-4 is a proposed 5' wide Type R curb inlet in sump.  DP-4 collects runoff from Basin A4.  
Collected flows are routed via SD4 to SD5. 
 
DP-5 [Q5 = 1 CFS/Q100 = 2 CFS] 
DP-5 is a proposed 5' wide Type R curb inlet in sump.  DP-5 collects runoff from Basin A5.  
Collected flows are routed via SD6 (Q5 = 7 CFS/Q100 = 14 CFS) into Pond A.  The discharge 
point into Pond A shall have a concrete energy dissipater. 
 
DP-6 [Q5 = 4 CFS/Q100 = 11 CFS] 
DP-6 is a proposed 15' wide Type R curb inlet at grade.  DP-6 collects runoff from Basins OS-
13A and A6.  Collected flows are routed via SD7 to SD8.  Flow-by of Q5 = 0 CFS/Q100 = 1.5 
CFS will continue to DP-22. 
 
DP-7 [Q5 = 1 CFS/Q100 = 3 CFS] 
DP-7 is a proposed system of landscape drains, pool deck grates, and roof drain collection for the 
clubhouse.  DP-7 collects runoff from Basin A7.  Collected flows are routed to the inlet at DP6. 
 
DP-8 [Q5 = 0.5 CFS/Q100 = 1 CFS] 
DP-8 is a proposed 5' wide Type R curb inlet at grade.  DP-8 collects runoff from Basin A8.  
Collected flows are routed via SD8 (Q5 = 6 CFS/Q100 = 12 CFS) into Pond A.  The discharge 
point into Pond A shall have a concrete energy dissipater. 
 
DP-9 [Q5 = 0.3 CFS/Q100 = 2 CFS] 
DP-9 represents the sheet flow into Pond A. 
 
DP-10 [Q5 = 2 CFS/Q100 = 3 CFS] 
DP-10 is a proposed CDOT Type C grate inlet in sump.  DP-10 collects runoff from Basin B1.  
Collected flows are routed via SD10 to SD12. 
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DP-11 [Q5 = 1 CFS/Q100 = 3 CFS] 
DP-11 is a proposed 5' wide Type R curb inlet in sump.  DP-11 collects runoff from Basin B2.  
Collected flows are routed via SD11 to SD12. 
 
DP-12 [Q5 = 2 CFS/Q100 = 3 CFS] 
DP-12 is a proposed CDOT Type C grate inlet in sump.  DP-12 collects runoff from Basin B3.  
Collected flows are routed via SD13 to SD16. 
 
DP-13 [Q5 = 10 CFS/Q100 = 20 CFS] 
DP-13 is a proposed 20' wide Type R curb inlet in sump.  DP-13 collects runoff from Basins OS-
11 and B4.  Collected flows are routed via SD14 to SD15. 
 
DP-14 [Q5 = 2 CFS/Q100 = 3 CFS] 
DP-14 is a proposed 5' wide Type R curb inlet in sump.  DP-14 collects runoff from Basin B5.  
Collected flows are routed via SD16 to SD18. 
 
DP-15 [Q5 = 2 CFS/Q100 = 4 CFS] 
DP-15 is a proposed CDOT Type C grate inlet in sump.  DP-15 collects runoff from Basin B6.  
Collected flows are routed via SD18 (Q5 = 23 CFS/Q100 = 44 CFS) into Pond B.  The discharge 
point into Pond B shall have a concrete energy dissipater. 
 
DP-16 [Q5 = 6 CFS/Q100 = 11 CFS] 
DP-16 is a proposed 10' wide Type R curb inlet in sump.  DP-16 collects runoff from Basins OS-
12 and B7.  Collected flows are routed via SD17 to SD18. 
 
DP-24 [Q5 = 2 CFS/Q100 = 4 CFS] 
DP-24 represents a series of landscape drains running behind the buildings along Venetucci 
Blvd.  These landscape drains are intended to collect runoff and roofdrains in Basin B11.  
Collected flows are routed via SD27 to Pond B. 
 
DP-17 [Q5 = 2 CFS/Q100 = 4 CFS] 
DP-17 is a proposed 10' wide Type R curb inlet at grade.  DP-17 collects runoff from Basin B8.  
Collected flows are routed via SD19 to SD20.  Flow-by of Q5 = 0 CFS/Q100 = 0.1 CFS will 
continue into Westmark Avenue. 
 
DP-18 [Q5 = 0.7 CFS/Q100 = 1 CFS] 
DP-18 is a proposed 5' wide Type R curb inlet at grade.  DP-18 collects runoff from Basin B9.  
Collected flows are routed via SD20 (Q5 = 2 CFS/Q100 = 4 CFS) into Pond B.  The discharge 
point into Pond B shall have a concrete energy dissipater. Flow-by of Q5 = 0 CFS/Q100 = 0.1 CFS 
will continue into Westmark Avenue. 
 
DP-19 [Q5 = 1 CFS/Q100 = 2 CFS] 
DP-19 represents the sheet flow into Pond B. 
 
DP-20 [Q5 = 40 CFS/Q100 = 100 CFS] 
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DP-20 is a proposed 48" RCP culvert to pick up off-site flows tributary to the existing 
drainageway south of the site.  The collected runoff is not routed through a Pond facility.  Instead 
it bypasses the site via SD21.  Flows in SD21 are combined with the discharge from Pond B in 
SD22 (Q5 = 40 CFS/Q100 = 105 CFS) will be routed under Venetucci Boulevard in a proposed 
48" RCP storm tying to and existing 48" RCP stub that connects to an existing 102" RCP storm 
drain. 
 
DP-21 [Q5 = 29 CFS/Q100 = 59 CFS] 
DP-21 is a proposed pair of 20' wide Type R curb inlets at grade.  DP-21 collects runoff from 
Basin OS-14 and existing flow-by from DP-OS11.  DP-OS11 is the last in a series of at-grade 
inlets in or near Cheyenne Meadows Road.  Venetucci Boulevard does not have capacity to carry 
all of the existing runoff.  Runoff to the inlets at DP-21 is modeled at maximum street capacity.  
Collected flows are routed via SD24 to SD25.  Flow-by of Q5 = 0.2 CFS/Q100 = 12 CFS will 
continue to DP-22. 
 
DP-22 [Q5 = 1 CFS/Q100 = 14 CFS] 
DP-22 is a proposed 15' wide Type R curb inlet in sump.  DP-22 collects runoff from Basin C1 
and flow-by from DP-6 and DP-21.  Collected flows are routed via SD23 to SD25.  Flows in 
SD25 (Q5 = 33 CFS/Q100 = 73 CFS) are a combination of flows from SD9, SD23, and SD24.  
These combined storm pipes will tie to the existing CDOT Type D grate inlet in the roadside 
ditch near the site entrance.  SD25 is an existing 48" RCP under Venetucci Boulevard connecting 
to the existing 90" RCP running along the north side of Venetucci Boulevard. 
 
DP-23 [Q5 = 1 CFS/Q100 = 6 CFS] 
DP-23 is street flow in Venetucci Boulevard near the intersection with Westmark Avenue.  This 
flow is less than the historic flow at existing conditions DP-5 (Q5 = 7 CFS/Q100 = 17 CFS). 
 
DP-009 [Q5 = 67 CFS/Q100 = 172 CFS] 
DP-009 represents the total flow from Basin 009 as referenced in the Drexel Barrell Report.  The 
storm drain outfall infrastructure installed based on the Drexel Barrell Report anticipated flows 
of Q100 = 270 CFS.  This means that the downstream infrastructure will not be additionally 
burdened by runoff from this site and even additional development in the Basin. 
 
4-Step Process Discussion: 
Step 1. Employ Runoff Reduction Practices. 
The site layout was done to minimize paving and includes park and amenity areas.  Site 
impervious area calculations are shown in the IRF spreadsheet in the Appendix. 
 
Step 2. Implement BMPs That Provide WQCV with Slow Release. 
Development of this site includes a full-spectrum detention facility providing WQCV and an 
outfall structure with a 40-hour drain time. 
 
Step 3. Stabilize Drainageways. 
There are no natural drainageways associated with this site.  Drainage fees were be paid with the 
platting of this subdivision.  These fees contribute to any necessary channel improvements within 
the major drainage basin. 
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Step 4. Implement Site Specific and Other Source Control BMPs. 
There is no permanent outside storage associated with this site. 
 
Summary: 
The development of the Eldorado Springs apartment site accounts for up-stream off-site flows, 
on-site flows, and adjacent flows for a solution that can handle these flows and safely discharge 
them to adequately sized downstream stormwater infrastructure.  The grading and drainage of 
this site is such that less than 1-acre of developed property drains off the site without going 
through a full-spectrum detention and stormwater quality facility. 
 
 
DRAINAGE DESIGN CRITERIA 
 
This drainage report was prepared in accordance to the criteria established in the County 
Drainage Criteria Manual, updated in May 2014.   
 
WestWorks Engineering uses the rational method for drainage basin study areas of less than 90 
acres.  This methodology is implemented in accordance with the County Drainage Criteria 
Manual Guidelines.   
 
For the Rational Method, flows are calculated for the 5-year and 100-year recurrence intervals.  
The average runoff coefficients, ‘C’ values, are taken from Table 6-6 and the Intensity-Duration-
Frequency curves are taken from Figure 6-5 of the County Drainage Criteria Manual.  Time of 
concentration for overland flow and storm drain or gutter flow are calculated per Section 3.2 of 
the County Drainage Criteria Manual.  Calculations for the Rational Method are shown in the 
Appendix of this report.  Detention volume is calculated in accordance with the County Drainage 
Criteria Manual Guidelines. 
 
 
DRAINAGE FACILITY DESIGN 
 
All inlets, storm drains, culverts, and open channels are sized using the procedures outlined in 
the City Drainage Criteria Manual.  All of the drainage systems, including the streets, are 
designed to safely route the 5-year and 100-year storm flows.  Hydraulic grade line calculations 
for the proposed storm drain design will be included with the storm drain constructions 
drawings. 
 
 
FLOODPLAIN STATEMENT 
 
No portion of this site is within a F.E.M.A. designated floodplain per Flood Insurance Rate Map 
Community Panel No. 08041C0741 G, effective December 7, 2018. 
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EROSION CONTROL PLAN 
 
The El Paso County Drainage Criteria Manual specifies that an Erosion Control Plan and 
associated cost estimate be submitted in conjunction with the Final Drainage Report. WestWorks 
Engineering respectfully requests the Erosion Control Plan be submitted in conjunction with the 
Overlot Grading Plan and construction assurances posted prior to obtaining a grading permit. 
 
 
OPINION OF PROBABLE COST 
 
Private Drainage Facilities (non-reimbursable): 
Item    Quantity  Unit Cost  Total Cost 
18" RCP Storm Drain  1,549 LF  $65/LF   $100,425 
24" RCP Storm Drain  1,041 LF  $78/LF   $  81,198 
30" RCP Storm Drain     376 LF  $97/LF   $  36,472 
5' Type R Inlet          8 EA  $4,000/EA  $  32,000 
10' Type R Inlet         2 EA  $5,500/EA  $  11,000 
15' Type R Inlet         1 EA  $8,000/EA  $    8,000 
20' Type R Inlet         1 EA  $8,000/EA  $    8,000 
CDOT Type C Inlet         5 EA  $3,300/EA  $  16,500 
Storm Manhole         8 EA  $4,600/EA  $  36,800 
Pond Outfall Structure        2 EA  $7,500/EA  $  15,000 
Riprap         33 CY  $75/CY  $    2,475 
       Sub-Total  $347,870 
       20% Contingency $  69,574 
       TOTAL  $417,444 
 
 
Public Drainage Facilities (non-reimbursable): 
Item    Quantity  Unit Cost  Total Cost 
24" RCP Storm Drain       20 LF  $84/LF   $    1,680 
30" RCP Storm Drain       11 LF  $94/LF   $    1,034 
36" RCP Storm Drain     146 LF  $124/LF  $  18,104 
48" RCP Storm Drain  1,225 LF  $178/LF  $218,050  
15' Type R Inlet         1 EA  $8,000/EA  $    8,000 
20' Type R Inlet         2 EA  $8,000/EA  $  16,000 
Storm Manhole (Type 1)        4 EA  $8,600/EA  $  34,400 
       Sub-Total  $297,268 
       20% Contingency $  59,454 
       TOTAL  $356,722 
 
 
This opinion of probable cost is made on the basis of experience and qualifications and 
represents WestWorks Engineering’s best judgment as an experienced and qualified professional 
firm, familiar with the construction industry.  WestWorks Engineering cannot and will not 
guarantee that actual construction costs will not vary from this opinion of probable cost. 
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DRAINAGE FEES 
 
The study area is in the Stratton Drainage Basin.  The site has already been platted and drainage 
fees paid at that time. 
 
 
REFERENCE LIST 
 
“Soil Survey of El Paso County Area, Colorado,” prepared by United States Department of 
Agriculture Soil Conservation Service, issued June 1981 
 
“FIRM Flood Insurance Rate Map,” prepared by Federal Emergency Management Agency, 
effective date March 17, 1997 
 
El Paso County Drainage Criteria Manual, updated May 2014 
 
''Master Drainage Plan Harrison Street- I-25 Vicinity Cheyenne Mountain Ranch", by 
Hartzell-Pfeiffenberger and Associates, Inc. dated November 15, 1973 
 
"Stratton and F i sche r ’ s  Canyon  Drainage Basin Planning Study, Draft Hydraulic 
Analysis," by Muller Engineering Co. dated May 31, 1990 
 
''Master Drainage Report for Cheyenne Mountain Center and Final Drainage Report for 
Cheyenne Mountain Center Filing No.  1 and Cheyenne Meadows Road," by Drexel Barrell, 
dated October 1985 
 
"Hydrology Report Stratton Drainage Basin Outfall Study," by Drexel Barrell, dated June 
1994 
 
''Preliminary and Final Drainage Report and Plan for World Arena Subdivision No. 1," by 
Obering, Wurth & Associates, August 1994 revised March 1995 
 
"Final Drainage Report for World Arena Subdivision Filing No.  5, Lot #2," by Matrix 
Design Group, Inc., April 2008 
 
"Drainage Report for Huckleberry Knoll Subdivision," by Drexel Barrell & Company, dated 
June 15, 1983 
 
"Roadway I mprovement Package and Storm Sewer Package for US Highway 85/87   
(Venetucci Boulevard)," by Drexel Barrell including the as-built revisions 
 
"Final Drainage Report for Independence Place at Cheyenne Mountain Filing No. 1," prepared 
by Classic Consulting Engineers & Surveyors, dated 1/27/2011 
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