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CERTIFICATION       

DESIGN 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 criteria established by the 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 preparation of this report. 
 
 
 
 
 
 
 
SIGNATURE (Affix Seal):                   
       Colorado P.E. No.  49487       Date 

OWNER/DEVELOPER’S STATEMENT 

I, the developer, have read and will comply with all of the requirements specified in this 
Drainage Report and Plan. 
 
Vollmer Road Partners, LLLP 
Name of Developer 
 
               
Authorized Signature       Date 
 
               
Printed Name 
 
               
Title 
 
               
Address: 

EL PASO COUNTY  

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El 
Paso County Engineering Criteria Manual and Land Development Code as amended. 
 
 
                        
Josh Palmer, P.E.           Date 
County Engineer/ ECM Administrator           
 
 
Conditions: 

05/07/2024

05/07/2024
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INTRODUCTION 

GENERAL PROJECT DESCRIPTION 

 

The Property is approximately 3.93± acres total and 2.31± acres are anticipated to be disturbed. 
The Project includes a proposed recycling and refuse transfer station building and attendant 
structure. Water quality and 100-year detention is required for the site and is achieved with the 
existing full spectrum detention pond to the south of the property. The existing detention pond is 
adequately sized for the proposed improvements. Minor modifications to the outlet structure are 
proposed to ensure that water quality detention requirements are met. 

PURPOSE AND SCOPE OF STUDY 

 
The purpose of this Final Drainage Report (FDR) is to provide the hydrologic and hydraulic 
calculations and to document and finalize the drainage design methodology in support of the 
proposed Project. The Project is located within the jurisdictional limits of El Paso County (“the 
County”).  Thus, the guidelines for the hydrologic and hydraulic design components were based 
on the criteria for the County and City of Colorado Springs, described below.  

LOCATION 

 
The Project is located at Lot 4 (TSN: 5233002013) of the Barbarick Subdivision, just east of 
Vollmer Rd and northeast of the major intersection of Black Forest Rd and Woodmen Rd. Lot 4 
is 5.29 acres. The Project is within a 3.93 acre leased boundary within Lot 4 (Site). More 
specifically the project location exists within a portion of the southwest Quarter of Section 33, 
Township 12 South, Range 65 West of the 6th Principal Meridian, County of El Paso, State of 
Colorado. The Site is bounded by industrial lots zoned I-2 (BWH Properties LLC) & I-3 (HW 
Diesel Enterprises LLC) to the north and west, respectively. The Site is bounded by existing 
residential zoned lots to the east, and an undeveloped residential lot to the south. A vicinity map 
has been provided in the Appendix A of this report. 

DESCRIPTION OF PROPERTY 

 
The Site is mostly undeveloped and gravel in landcover. Lot 4 is an existing business, which is 
outside of the limits of the Project and will remain. The purpose of this Project is to construct a 
recycling and refuse transfer facility which includes a building enclosure, scale house with 
ground scales, detention pond outlet structure modification, and landscape buffering as required 
for County code compliance. Lot 4 of the Barbarick Subdivision is inclusive of an existing full 
spectrum extended detention basin (“EDB”). The Site currently provides water quality and 100-
year detention for the Project Area. The existing EDB serving the site is functioning as intended 
today, though, is in need of maintenance. 

The existing topography generally slopes from north to south at approximately 3.0%. 

NRCS soil data is available for this Site and it has been noted that soils onsite are generally 
USCS Type A/B. The NRCS soil data can be found in Appendix B. There are no major 
drainage ways or irrigation facilities within the Site.  
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DRAINAGE BASINS 

MAJOR BASIN DESCRIPTIONS 

 
The Site improvements are located in Zone X, as determined by the Flood Insurance Rate Map 
(FIRM) number 08041C0533G effective date, December 7, 2018 (see Appendix C). 
 
The Project is located within El Paso County’s Sand Creek Drainage Basin (FOFO4000). 

EXISTING SUB-BASIN DESCRIPTIONS 

Historic and existing drainage patterns are described in detail in the FDR for the Barbarick 
Subdivision, by Matrix Design Group, dated June 6, 2016. In the existing condition, runoff flows 
from north to south via sheet and concentrated flow over developed and undeveloped land to 
the existing EDB located to the south of the Site. Below is a description of the existing onsite 
and off-site sub-basins. For the existing condition, the total weighted basin imperviousness is 
86.3% and the cumulative direct runoff for the 5-year and 100-year storm events are 40.22 cfs 
and 75.42 cfs, respectively.  

Sub-Basin E1 

Sub-Basin E1 consists of the entrance to the Site, beginning at the dead end of Cliff Allen Pt. E1 
is 0.39 acres in size and yields an impervious value of 55.3%. This Sub-Basin accepts flows 
from the adjacent off-site basin, OE1, to the north. The central section of this Sub-Basin directs 
flows from the adjacent offsite Sub-Basins and runoff generated within, westwards via vegetated 
swale. Runoff during the 5-year and 100-year storm events are 0.70 and 1.62 cfs, respectively. 
Concentrated flows in this Sub-Basin outfall into an existing culvert at design point E1, which 
runs southwards to the existing EDB to the south of the Site. See Appendix H for the Existing 
Conditions Drainage Map. 

Sub-Basin E2 

Sub-Basin E2 consists of the rest of the Site, including the existing EDB to the south of the Site. 
E2 is approximately 2.59 acres in size and yields an impervious value of 62.1%. This Sub-Basin 
accepts flows from adjacent off-site basins OE2, OE3, and OE4, to the north and west. Flows 
accepted from off-site and generated on-site flow into the existing EDB at design point E2 via 
sheet flow with minimal concentrated flows. Runoff during the 5-year and 100-year storm events 
are 5.56 and 12.19 cfs, respectively. The required storage volume in the existing EDB is 1.76 
ac-ft to the spillway (Elev: 7023.20). The provided storage volume of the existing EDB is 2.89 
ac-ft. Flows are detained within the EDB and are released downstream at design point ED and 
outfall to the south, into Sand Creek. See Appendix H for the Existing Conditions Drainage 
Map. 

Sub-Basin OE1 

Sub-Basin OE1 is the offsite sub-basin just to the north of sub-basin E1. OE1 is approximately 
2.34 acres in size and yields an impervious value of 96.8%. Existing land cover for this basin 
can be described as compacted gravel with asphalt millings. The existing land-use for this sub-
basin is vehicular and modular storage. Runoff during the 5-year and 100-year storm events are 
10.55 and 19.07 cfs respectively. Flows generated within OE1 flow into sub-basin E1 at design 
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point OE1 and ultimately outfall into the EDB to the south of the Site. See Appendix H for the 
Existing Conditions Drainage Map. 

Sub-Basin OE2 

Sub-Basin OE2 is the offsite sub-basin just to the north of sub-basin E2. OE2 is approximately 
2.48 acres in size and yields an impervious value of 100%. Existing land cover for this basin can 
be described as compacted gravel. The existing land-use for this sub-basin is vehicular and 
modular storage. Runoff during the 5-year and 100-year storm events are 11.54 and 20.67 cfs 
respectively. Flows generated within the OE2 flow into sub-basin E2 and ultimately sheet flow 
into the EDB to the south of the Site. See Appendix H for the Existing Conditions Drainage 
Map. 

Sub-Basin OE3 

Sub-Basin OE2 is the offsite sub-basin just to the northwest of sub-basin E2. OE3 is 
approximately 1.14 acres in size and yields an impervious value of 100%. Existing land cover 
for this basin can be described as compacted gravel. Land-use for this sub-basin is vehicular 
and modular storage. Runoff during the 5-year and 100-year storm events are 5.32 and 9.54 cfs 
respectively. Flows generated within the OE3 flow into sub-basin E2 at design point OE3 and 
ultimately sheet flow into the EDB to the south of the Site. See Appendix H for the Existing 
Conditions Drainage Map. 

Sub-Basin OE4 

Sub-Basin OE4 is the offsite sub-basin just to the west of sub-basin E2. OE4 is approximately 
0.82 acres in size and yields an impervious value of 100%. Existing land cover for this basin can 
be described as compacted gravel. Land-use for this sub-basin is vehicular and modular 
storage. Runoff during the 5-year and 100-year storm events are 3.80 and 6.81 cfs respectively. 
Flows generated within the OE4 flow into sub-basin E2 at design point OE4 and enter the EDB 
as concentrated flow to the southwest of the Site. See Appendix H for the Existing Conditions 
Drainage Map. 

Sub-Basin OE5 

Sub-Basin OE5 is the offsite sub-basin just to the east of sub-basin E2 and south of E1. OE5 is 
approximately 0.97 acres in size and yields an impervious value of 75.3%. Existing land cover 
for this basin can be described as compacted gravel. Land-use for this sub-basin is an existing 
diesel mechanic shop. Runoff during the 5-year and 100-year storm events are 2.73 and 5.51 
cfs respectively. Flows generated within the OE5 flow into sub-basin E2 at design point OE5 
and enter the EDB as concentrated flow to the southeast of the Site. See Appendix H for the 
Existing Conditions Drainage Map. 

PROPOSED SUB-BASIN DESCRIPTIONS 

In the proposed condition, runoff flows from north to south via sheet and concentrated flows 
over developed land and within proposed storm sewer infrastructure to the existing EDB. Below 
are descriptions for the proposed on-site and off-site sub-basins. For the proposed condition, 
the total weighted basin imperviousness is 88.0% and the cumulative direct runoff for the 5-year 
and 100-year storm events are 41.26 and 76.63 cfs, respectively.  
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Sub-Basin P1 

Sub-Basin P1 consists of the entrance to the Site, beginning at the dead end of Cliff Allen Pt. P1 
is 0.31 acres in size and yields an impervious value of 81.7%. This Sub-Basin accepts flows 
from the adjacent off-site basin, O1, to the north. The central section of this Sub-Basin is subject 
to a portion of the Site improvements including truck scales and a 250 sf attendant shelter for 
facility operation. This sub-basin directs flows from the adjacent offsite sub-basins and runoff 
generated within, centrally, towards the proposed CDOT Type C grated area inlet at design 
point P1. Runoff during the 5-year and 100-year storm events are 0.98 and 1.92 cfs, 
respectively. These flows are then conveyed through a proposed 18” PVC pipe, tying into the 
existing 30” HDPE pipe to the east. These flows are discharged into the pond along with the 
bypass flows from Woodmen View Storage, as shown in the existing drainage report by Matrix 
Design Group dated June 6, 2016. See Appendix F for the existing drainage report and 
Appendix H for the Proposed Conditions Drainage Map. 

Sub-Basin P2 

Sub-Basin P2 consists of the area just west of sub-basin P1. P2 is 0.15 acres in size and yields 
an impervious value of 76.4%. P2 accepts flows from the adjacent off-site sub-basin, O2, to the 
north. This sub-basin is subject to a portion of the Site improvements including the truck scales, 
attendant shelter, and vegetated swale. Runoff during the 5-year and 100-year storm events are 
0.44 and 0.88 cfs, respectively. Flows in this sub-basin are routed towards and into the 
proposed vegetated swale which conveys flows into the existing storm inlet and 24” CPP at 
design point P2. These flows are discharged into the existing pond as they do in the existing 
condition, but at a lesser quantity due to the decrease in tributary area. See Appendix H for the 
Proposed Conditions Drainage Map. 

Sub-Basin P3 

Sub-Basin P3 consists of the area just west of sub-basin P2 and a portion of the proposed drive 
isle, to the north of the proposed transfer station. P3 is 0.11 acres in size and yields an 
impervious value of 82.2%. P3 accepts flows from the adjacent off-site sub-basin, O4, to the 
north. Site improvements proposed within sub-basin P3 are the 4’ concrete drainage pan and 
CDOT Double Type C grated area inlet. Runoff during the 5-year and 100-year storm events are 
0.36 and 0.70 cfs, respectively. Flows in this sub-basin are routed towards and into the 
proposed inlet at design point P3. These flows are then routed westerly and southwardly within 
the proposed 24” PVC storm sewer pipe, into the existing detention pond to the south. See 
Appendix E for Inlet Capacity Calculations and for StormCAD Modeling, and Appendix H for 
the Proposed Conditions Drainage Map.  

Sub-Basin P4 

Sub-Basin P4 consists of the area just west of sub-basin P3 and a portion of the proposed drive 
isle, to the north of the proposed transfer station. P4 is 0.11 acres in size and yields an 
impervious value of 82.3%. P3 accepts flows from the adjacent off-site sub-basin, O5, to the 
north. Site improvements proposed within sub-basin P4 are the 4’ concrete drainage pan and 
CDOT Double Type C grated area inlet. Runoff during the 5-year and 100-year storm events are 
0.35 and 0.70 cfs, respectively. Flows in this sub-basin are routed towards and into the 
proposed inlet at design point P4. These flows are then routed westerly and southwardly within 
the proposed 24” PVC storm sewer pipe, into the existing detention pond to the south. See 
Appendix E for Inlet Capacity Calculations and for StormCAD Modeling, and Appendix H for 
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the Proposed Conditions Drainage Map.  

Sub-Basin P5 

Sub-Basin P5 consists of the area just west of sub-basin P4 and includes proposed drive isle, to 
the west of the proposed transfer station. P6 is 0.13 acres in size and yields an impervious 
value of 82.0%. P5 accepts flows from the adjacent off-site sub-basin, O6, to the north and 
west. Site improvements proposed within sub-basin P5 are the 4’ concrete drainage pan and 
CDOT Type C grated area inlet. Runoff during the 5-year and 100-year storm events are 0.43 
and 0.84 cfs, respectively. Flows in this sub-basin are routed towards and into the proposed 
inlet at design point P5. These flows are then routed southwardly within the proposed 24” PVC 
storm sewer pipe, into the existing detention pond to the south. Any flows bypassing the 
proposed inlet will surface flow into the existing detention pond to the south. See Appendix E 
for Inlet Capacity Calculations and for StormCAD Modeling, and Appendix H for the Proposed 
Conditions Drainage Map. 

Sub-Basin P6 

Sub-Basin P6 consists of the majority of the Site. Improvements within this sub-basin include 
the proposed transfer station building and paved access, numerous concrete drainage pans, 
and outlets of the proposed storm infrastructure. P6 also consists of the existing detention pond 
and outlets of the existing storm infrastructure. Sub-basin P6 is 2.04 acres in size and yields an 
impervious value of 58.9%. P6 accepts surface flows from the adjacent off-site sub-basin, O3, to 
the north as well as flows from sub-basins P1-P5 via existing and proposed stormwater 
infrastructure. All existing and proposed storm pipes daylight into the existing detention facility. 
Runoff during the 5-year and 100-year storm events are 4.14 and 8.96 cfs, respectively. These 
flows are then routed via surface flows southwardly into the existing detention pond. A portion of 
these flows will channelize within the proposed concrete drainage pan and discharge into the 
existing pond as well. The existing detention pond is sized adequately to meet the required 
water quality and detention requirements. See Appendix E for the Pond Capacity and Outlet 
Structure Design spreadsheet calculations, Appendix E for StormCAD Modeling, and 
Appendix H for the Proposed Conditions Drainage Map. 

Sub-Basin R1 

Sub-Basin R1 consists of the westerly half of the proposed transfer station building and 
associated roof drain system. R1 is 0.14 acres in size and yields an impervious value of 90%. 
Runoff during the 5-year and 100-year storm events are 0.43 and 0.80 cfs, respectively. These 
flows are captured within the gutter and routed into three evenly spaced downspouts. The 
downspouts are then tied into the proposed 24” PVC storm sewer pipe to the west, and 
eventually discharging into the existing detention facility. See Appendix E for Inlet Capacity 
Calculations and for StormCAD Modeling, and Appendix H for the Proposed Conditions 
Drainage Map. 

Sub-Basin R2 

Sub-Basin R2 consists of the easterly half of the proposed transfer station building and 
associated roof drain system. R2 is 0.14 acres in size and yields an impervious value of 90%. 
Runoff during the 5-year and 100-year storm events are 0.43 and 0.80 cfs, respectively. These 
flows are captured within the gutter and routed into three evenly spaced downspouts. The 
downspouts are then tied into the proposed 24” PVC storm sewer pipe to the north, and 
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eventually discharging into the existing detention facility. See Appendix E for Inlet Capacity 
Calculations and for StormCAD Modeling, and Appendix H for the Proposed Conditions 
Drainage Map. 

Sub-Basin O1 

Sub-Basin O1 is the offsite sub-basin just to the north of sub-basin P1. O1 is approximately 1.51 
acres in size and yields an impervious value of 95.1%. Existing land cover for this basin can be 
described as compacted gravel. The existing land-use for this sub-basin is vehicular and 
modular storage. Runoff during the 5-year and 100-year storm events are 6.73 and 12.23 cfs 
respectively. Flows generated within O1 flow into sub-basin E1 at design point O1 and 
ultimately outfall into the EDB to the south of the Site, along with the flows generated within E1. 
See Appendix H for the Proposed Conditions Drainage Map. 

Sub-Basin O2 

Sub-Basin O2 is the offsite sub-basin just to the north of sub-basin P2. O2 is approximately 0.74 
acres in size and yields an impervious value of 100.0%. Existing land cover for this basin can be 
described as compacted gravel. The existing land-use for this sub-basin is vehicular and 
modular storage. Runoff during the 5-year and 100-year storm events are 3.46 and 6.20 cfs 
respectively. Flows generated within O2 flow into sub-basin E2 at design point O2 and 
ultimately outfall into the EDB to the south of the Site, along with the flows generated within E2. 
See Appendix H for the Proposed Conditions Drainage Map. 

Sub-Basin O3 

Sub-Basin O3 is the offsite sub-basin just to the north of sub-basin P6. O3 is approximately 0.44 
acres in size and yields an impervious value of 100.0%. Existing land cover for this basin can be 
described as compacted gravel. The existing land-use for this sub-basin is vehicular and 
modular storage. Runoff during the 5-year and 100-year storm events are 2.04 and 3.65 cfs 
respectively. Flows generated within O3 flow into sub-basin E3 at design point O3 and 
ultimately outfall into the EDB to the south of the Site, along with the flows generated within P6. 
See Appendix H for the Proposed Conditions Drainage Map. 

Sub-Basin O4 

Sub-Basin O4 is the offsite sub-basin just to the north of sub-basin P3. O4 is approximately 1.05 
acres in size and yields an impervious value of 100.0%. Existing land cover for this basin can be 
described as compacted gravel. The existing land-use for this sub-basin is vehicular and 
modular storage. Runoff during the 5-year and 100-year storm events are 4.86 and 8.71 cfs 
respectively. Flows generated within O4 flow into sub-basin P3 at design point O4 and 
ultimately outfall into the EDB to the south of the Site, along with the flows generated within P3. 
See Appendix H for the Proposed Conditions Drainage Map. 

Sub-Basin O5 

Sub-Basin O5 is the offsite sub-basin just to the north of sub-basin P4. O5 is approximately 1.08 
acres in size and yields an impervious value of 100.0%. Existing land cover for this basin can be 
described as compacted gravel. The existing land-use for this sub-basin is vehicular and 
modular storage. Runoff during the 5-year and 100-year storm events are 5.00 and 8.96 cfs 
respectively. Flows generated within O5 flow into sub-basin P4 at design point O5 and 
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ultimately outfall into the EDB to the south of the Site, along with the flows generated within P4. 
See Appendix H for the Proposed Conditions Drainage Map. 

Sub-Basin O6 

Sub-Basin O6 is the offsite sub-basin just to the north and west of sub-basins P4 and P5. O6 is 
approximately 1.14 acres in size and yields an impervious value of 100.0%. Existing land cover 
for this basin can be described as compacted gravel. The existing land-use for this sub-basin is 
vehicular and modular storage. Runoff during the 5-year and 100-year storm events are 5.32 
and 8.96 cfs respectively. Flows generated within O6 flow into sub-basin P5 at design point O6 
and ultimately outfall into the EDB to the south of the Site, along with the flows generated within 
P5. See Appendix H for the Proposed Conditions Drainage Map. 

Sub-Basin O7 

Sub-Basin O7 is the offsite sub-basin just to the west of sub-basins P5 and P6. O7 is 
approximately 0.82 acres in size and yields an impervious value of 100.00%. Existing land cover 
for this basin can be described as compacted gravel. Land-use for this sub-basin is vehicular 
and modular storage. Runoff during the 5-year and 100-year storm events are 3.80 and 6.81 cfs 
respectively. Flows generated within the O7 flow into sub-basin P6 at design point O7 and enter 
the EDB as concentrated flow to the southwest of the Site. See Appendix H for the Proposed 
Conditions Drainage Map. 

Sub-Basin O8 

Sub-Basin O8 is the offsite sub-basin just to the south of sub-basins P1 and P2 and east of P6. 
O8 is approximately 0.82 acres in size and yields an impervious value of 76.7%. Existing land 
cover for this basin can be described as compacted gravel. This sub-basin consists of the 
existing Diesel Mechanic Shop: Dirt Road Diesel. Runoff during the 5-year and 100-year storm 
events are 2.48 and 4.94 cfs respectively. Flows generated within the O8 flow into sub-basin P6 
at design point O8 and enter the EDB as concentrated flow to the south of the Site. See 
Appendix H for the Existing Conditions Drainage Map. 

DRAINAGE DESIGN CRITERIA 

DEVELOPMENT CRITERIA REFERENCE 

The proposed storm facilities are designed to be in compliance with the City of Colorado 
Springs and El Paso County “Drainage Criteria Manual (DCM)” dated October 2018 (”the 
MANUAL”), El Paso County “Engineering Criteria Manual” (“the Engineering Manual”), Chapter 
6 and Section 3.2.1 of Chapter 13 of the City of Colorado Springs Drainage Criteria Manual 
dated May 2014 (“the Colorado Springs MANUAL”).  

There are no known master plans or studies for the Site. 

HYDROLOGIC CRITERIA 

The 5-year and 100-year design storm events were used in determining rainfall and runoff for 
the existing and proposed condition drainage analysis per the MANUAL and DCM. The rainfall 
depths for the Site were determined from Table 6-2 from the DCM. Refer to Table 1 below for 
the rainfall depths utilized for the Site and Appendix D for the hydrologic calculations for the 
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Site.  

Table 1: Rainfall Depths (IN) 

 Duration (HRS) 

Storm Event 1 HR 

5 Year 1.50 IN 

100 Year 2.52 IN 

Calculations for the runoff coefficients and percent imperviousness are included in the 
Appendix D. The rational method was used to determine the peak flows for the Project. These 
flows were used to determine the size of the proposed inlets, culvert, storm drain system and 
on-site swales.  

The proposed impervious values in Table 6-6 of the DCM were utilized in this report for the final 
design.  

The existing Site provides one full spectrum extended detention basin. The Site is maintaining 
the historic drainage patterns as much as possible. 

There are no additional provisions selected or deviations from the criteria in both the MANUAL 
and Colorado Springs MANUAL.  

HYDRAULIC CRITERIA 

Applicable design methods were utilized to confirm the size of the EDB, which includes the use 
of the UD-Detention spreadsheet and rational calculations spreadsheet. Storm sewer sizing and 
hydraulic grade line calculations were computed using StormCAD implementing the standard 
step method. Bentley FlowMaster (Edition Update 3) was used for the sizing and analysis of the 
western drive isle/drainage pan, proposed roof drains, and proposed 18” PVC storm pipe 
connecting to the existing 30” HDPE storm pipe to the east of the Site.  
 
Proposed drainage features on-site have been analyzed and sized for the following storm 
events: 
 

• Major Storm: 100-year Storm Event 
 

One EDB is exists on Site and provides the required water quality capture volume, EURV 
volume and 100-year detention. The existing EDB is located to the south of the Site with an 
existing volume of 2.89 ac-ft and designed for the 100-year storm event. The minimum required 
volume for the EDB, in the proposed condition, is 1.758 ac-ft. Developed flows from the Site will 
be released at controlled rates from the EDB and is ultimately tributary to Sand Creek. Flows 
that are discharged from the pond will continue south through rip rap, low-tailwater basin for 
energy dissipation before continuing south. As flows continue south via historic drainage 
patterns, they will channelize and be conveyed through a 24” corrugated metal pipe (per ALTA 
Survey by LDC, Inc dated 10/20/2021), running beneath the existing gravel road. It is stated in 
the existing FDR for the Barbarick Subdivision that this pipe is 12” and that flows in excess of 
5.7 cfs would overtop the gravel road, creating a tailwater elevation of 7018.0. This gravel road 
and corrugated metal pipe will be eliminated in the development of Sterling Ranch.  
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Proposed improvements to the EBD are associated with the outlet structure. The overflow weir 
dropbox shall be raised from a total height of 3.01 ft to 4.10 ft. The orifice plate and outlet 
restrictor plate shall both be replaced per the pond details provided in the Barbarick Transfer 
Station Construction Documents (COM-2346) as well as MHFD-Detention Spreadsheet in 
Appendix E. The EDB is designed to release the 5-year and 100-year flow rates below the pre-
development flow rate as well as in the existing site condition. The existing EDB as-built 
certification document “Pond As-Built Verification for Barabrick Subdivision Lots 1-4 
Construction”, prepared by Matrix Design Group, dated January 16, 2017, was utilized for EDB 
storage calculations and design of the outlet structure modification. The EDB as-built 
certification is included in the Appendix F. See the “Compliance with Previous Studies” section 
of this report for specific flow rates and compliance details. 
 
Concrete drainage pans, area inlets, grass lined swales, and storm sewer pipes are designed to 
carry flows to the EDB. Calculations for the proposed improvements are provided in the 
Appendix E and the design points are provided in the Proposed Drainage Map located in 
Appendix H.  
 
Emergency overflows will be routed over the southern embankment of the pond through the 
emergency spillway. It will follow the historic drainage patterns that conveys drainage southward 
towards Sand Creek.  

THE FOUR STEP PROCESS 

The Project was designed in accordance with the four-step process to minimize adverse 
impacts of urbanization, as outlined in the County’s “Four-Step Process” for selecting structural 
BMPs (ECM Section I.7.2 BMP Selection). 
 

Step 1. Employ Runoff Reduction Practices - The Project is proposing a recycling and 
refuse transfer station. Although the proposed site increases in imperviousness by 1.7%, 
the cumulative direct runoff for the 100-year storm decreases by 3.23 cfs. The proposed 
grading and underground storm system were designed to broadly distribute on-site and 
off-site flows and slow the runoff velocity and reduce runoff peaks. The existing full 
spectrum detention pond will be used to capture and maintain flows discharging off Site 
at or below historic levels. The existing pond is sized adequately for the proposed 
improvements and only requires a modification of the outlet structure’s restrictor plate.  

 
Step 2. Stabilize Drainageways – Proposed drainage ways are stabilized by designing 
them with slopes that control the flow rates. Concrete drainage pans are utilized in areas 
of concentrated flow to better convey flows to the proposed inlets or discharge points. 
Discharge points feature adequately sized rip rap pads which will be constructed to 
reduce the velocities of runoff entering the pond. It is anticipated this will minimize 
erosion.  
 
Step 3. Provide Water Quality Capture Volume (WQCV) – Permanent water quality 
measures and detention facilities will be provided with the Project via the existing Full 
Spectrum EDB. More specifically, this Project proposes a modification to the existing 
outlet structure’s restrictor plate, to effectively meet water quality and detention 
requirements.  
 
Step 4. Consider Need for Industrial and Commercial BMPs – The Project is 
proposing a fully enclosed recycling and refuse transfer station facility. The Project 
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responds to the covering of storage and handling areas by providing a building 
enclosure where all physical transfer operations will take place.  

DRAINAGE FACILITY DESIGN 

GENERAL CONCEPT 

The existing condition of the Site consists of flows draining from the north to the south with an 
approximate average slope of 3%, all discharging into the existing full spectrum EDB to the 
south of the Site. The existing runoff conditions for the Site were developed utilizing the Rational 
Method described in the Hydrologic Criteria section of this report.  
 
The proposed drainage patterns will match the overall historic patterns for the Barabrick 
Subdivision. To maintain historic flows, all flows will be routed to the existing full spectrum EDB 
which will capture and control the release of flows from the Site.  Site drainage will be conveyed 
to the EDB via a series of swales, surface flow, and a storm sewer system. 
 
Provided in the Appendix D are hydrologic calculations utilizing the Rational Method for the 
existing and proposed conditions. Provided in Appendix E are the hydraulic calculations for the 
proposed conditions, including the proposed detention basin sizing. As previously mentioned, 
the existing drainage map and proposed drainage map can be found in Appendix H.  

SPECIFIC DETAILS 

Sub-basins P1-P6 are subject to Site improvements including the transfer building, attendant 
shelter, and entrance/exit scales. In the proposed condition flows are routed to CDOT Type C 
grated area inlets, drainage pans, or swales laid out to effectively control flows as they are 
conveyed to the existing EDB. Flows captured by the existing EDB are released via the existing 
30” CPP which conveying flows southwardly towards Sand Creek at a rate less than in the 
historic conditions from the existing FDR: “Final Drainage Report for Barbarick Subdivision, 
Portions of Lots 1, 2, and Lots 3 & 4” prepared by Matrix Design Group on June 6, 2016. 
(Existing FDR for the Barbarick Subdivision). Improvements to the pond include a new orifice 
plate, new outlet restrictor plate, and a cast-in-place increase in outlet structure weir-box height.  
 
A forebay is not proposed for the existing EDB because the tributary area for any given sub-
basin is less than 1-acre. This tributary area was determined by adding together the impervious 
area at 100%, roof area at 90%, and gravel area at 80%, per their respective impervious rates 
as shown in the DCM. The maximum total tributary area entering the existing EDB at a single 
point is 41,798 s.f. or 0.96 acres. Proposed at this entrance point to the EDB is an adequately 
sized riprap pad: 24.0’x5.0’ type M riprap, 12” depth. The purpose of this riprap pad is for the 
dissipation of runoff velocity and erosive forces.  
 
Modeling of the existing pond, in the as built condition, and associated discharge calculations 
were done using the MHFD-Detention Spreadsheet, Version 4.06: Detention Basin Design 
Workbook (Appendix E) and AutoCAD Civil 3D. The staged storage calculations for the EDB 
were modeled using the design survey for the site. Per these staged storage calculations, the 
existing EDB has a capacity of 2.89 ac-ft. Outlet structure dimensions and elevations were 
referenced from the pond’s As-Built Verification performed by Matrix Design Group on January 
16, 2017. (Appendix F). In the proposed condition, the EDB is designed to release the 5-year 
and 100-year on-site flows at a discharge rate of 0.3 cfs and 7.7cfs, respectively. This is a 
reduction from the 5-year and 100-year on-site discharge rate of 0.3 cfs and 45.9 cfs as shown 
in the existing FDR for the Barbarick Subdivision, page 19 of the report (Appendix F). 
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Therefore, impact to downstream infrastructure is not anticipated and planned release rates are 
in compliance with the Existing FDR for the Barbarick Subdivision.  
 
All proposed storm sewer infrastructure and the existing detention facility is located within the 
private property’s boundary and will be owned and maintained by the property owner and will 
require maintenance consisting of routine inspections, removal of debris from the detention 
area, and bi-annual inspections for hydraulic performance of the basin. Refer to the DCM for 
exact maintenance criteria and for other Best Management Practices.  

The hydrologic calculations, hydraulic calculations, and Drainage Maps are included in 
Appendix D, Appendix E, and Appendix H, respectively, of this report for reference. 

 
The Site will disturb more than 1 acre and will require a Colorado Discharge Permit System 
(CDPS) General Permit for Stormwater Discharge Associated with Construction Activities from 
the Colorado Department of Public Health and Environment (CDPHE). 
 
Since the Site was previously platted, there are no associated drainage and bridge fees due at 
this time. A cost estimate for the proposed private storm drain improvements is included in 
Appendix G of this report for reference. 

GEOTECHNICAL RECOMMENDATIONS 

Per the Geotechnical Subsurface Investigation by RMG – Rocky Mountain Group, dated 
October 23, 2023, it was determined that the soil is generally anticipated to be well draining, 
however groundwater was encountered at depths anticipated to impact the proposed 
construction. A subsurface perimeter drain and underslab drain are recommended and are 
included in the design. Geotechnical recommendations do not impact the existing detention 
facility to the south of the Site.  

COMPLIANCE WITH PREVIOUS STUDIES 

The Site area was previously included and studied as part of the existing FDR for the Barbarick 
Subdivision (Final Drainage Report for Barbarick Subdivision, Portions of Lots 1,2 and Lots 3 & 
4) prepared by Matrix Design Group on June 6, 2016. The Site lies within sub-basins H1 and D1 
of the historic and previously planned drainage conditions. Design points H3 and D2 correspond 
to Design Point P8, the proposed discharge from the existing detention pond, in the proposed 
condition. The existing FDR for the Barabrick Subdivision is provided in Appendix F. 
 
HISTORIC CONDITION:  

- Design Point H3 experiences flows of 21.3 cfs and 56.7 cfs for the 5-year and 100-year 
storm events, respectively.  

 
EXISTION CONDITION: 

- Design Point D2 experiences a flow of 0.3 cfs and 45.9 cfs (16.5 cfs+29.4 cfsbypass) for 
the 5-year and 100-year storm event. 

- EDB Capacity Provided: 2.64 ac-ft (Appendix F, Lot 3 FSD Pond) 
 
PROPOSED CONDITION: 

- Design Point P8 experiences a flow of 0.3 cfs and 7.7 cfs for the 5-year and 100-year 
storm event.  

- EDB Capacity Required: 1.758 ac-ft 
- EDB Capacity Provided per staged storage calculations: 2.85 ac-ft (Appendix E, EDB 

Modification – Proposed Condition) 
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The existing EDB, in the proposed condition, will release the 5-year and 100-year storm events 
at 0.3 and 7.7 cfs respectively. These values are less than the historic flow rates at this design 
point. With the proposed modified outlet structure overflow weir, orifice plate, and outlet 
restrictor plate, the flows will be further controlled for the 100-year storm event than that of the 
existing condition at design point D2. Therefore, impact to downstream infrastructure is not 
anticipated and the planned release rates are in compliance with the Existing FDR for the 
Barbarick Subdivision.  

SUMMARY 

The proposed drainage design is to maintain the historic drainage patterns and release rates for 
the Site.  Runoff from the Site will flow through a proposed storm sewer system to an existing 
full spectrum extended detention basin. The existing EDB is currently functioning properly, 
ultimately discharges to Sand Creek. The drainage design presented within this report conforms 
to the criteria presented in both the MANUAL and the Colorado Springs MANUAL. The 
proposed modifications to the pond outlet structure will adequately manage the increase in flows 
associated with the proposed site improvements. Additionally, the Site runoff and storm drain 
facilities will not adversely affect the downstream and surrounding developments, including 
Sand Creek.  
 
It is known that the existing EDB is in need of maintenance, and that maintenance of the pond 
must be completed prior to Preliminary Acceptance of this project.  
 

REFERENCES 

1. El Paso County “Drainage Criteria Manual”, dated October 31, 2018 

2. City of Colorado Springs “Drainage Criteria Manual (DCM) Volume 1”, dated May, 2014 

3. El Paso County “Engineering Criteria Manual” Revision 6, dated December 13, 2016 

4. Chapter 6 and Section 3.2.1. of Chapter 13-City of Colorado Springs Drainage Criteria 
Manual, May 2014. 

5. Urban Drainage and Flood Control District Drainage Criteria Manual (UDFCDCM), Vol. 1, 
prepared by Wright-McLaughlin Engineers, June 2001, with latest revisions. 

6. Flood Insurance Rate Map, El Paso County, Colorado and Incorporated Areas, Map 
Number 08041C0533G, Effective Date December 7, 2018, prepared by the Federal 
Emergency Management Agency (FEMA). 

7. “Final Drainage Report for Barbarick Subdivision, Portions of Lots 1,2 and Lots 3 &4” 
prepared by Matrix Design Group. (June 6, 2016) 

8. “Geotechnical Subsurface Soil Investigation” prepared by RMG – Rocky Mountain Group. 
(October 23, 2023). 
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APPENDIX A: VICINITY MAP 

 
 
 
 
 
 
 
 
 
 

 
Figure 1: Vicinity Map (Not to Scale) 
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APPENDIX B: NRCS SOIL STUDY 
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APPENDIX C: FEMA FIRM MAP 
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APPENDIX D: HYDROLOGIC ANALYSIS  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



196489000 Barbarick Transfer Station
CIA Calculations - Existing Conditions

3/05/2024
Calculated by: RES

Checked by: EJG

Weighted Imperviousness Calculations - Existing Conditions
AREA AREA GRAVEL GRAVEL LANDSCAPE LANDSCAPE PAVEMENT TOTAL ROOF TOTAL WEIGHTED
(SF) (Acres) AREA IMP. C2 C5 C10 C100 AREA IMP C2 C5 C10 C100 AREA IMP C2 C5 C10 C100 AREA IMP C2 C5 C10 C100 IMP C2 C5 C10 C100

E1 16,873 0.39 11,670 80% 0.57 0.59 0.63 0.7 5,204 0% 0.02 0.08 0.15 0.35 0 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 55.3% 0.40 0.43 0.48 0.59
E2 112,891 2.59 87,610 80% 0.57 0.59 0.63 0.7 25,281 0% 0.02 0.08 0.15 0.35 0 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 62.1% 0.45 0.48 0.52 0.62

OE1 101,771 2.34 0 80% 0.57 0.59 0.63 0.7 3,243 0% 0.02 0.08 0.15 0.35 98,528 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 96.8% 0.86 0.87 0.90 0.94
OE2 108,087 2.48 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 108,087 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 100.0% 0.89 0.90 0.92 0.96
OE3 49,856 1.14 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 49,856 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 100.0% 0.89 0.90 0.92 0.96
OE4 35,615 0.82 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 35,615 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 100.0% 0.89 0.90 0.92 0.96
OE5 42,290 0.97 31,640 80% 0.57 0.59 0.63 0.7 3,715 0% 0.02 0.08 0.15 0.35 2,959 100% 0.89 0.9 0.92 0.96 3,977 90% 0.71 0.73 0.75 0.81 75.3% 0.56 0.58 0.62 0.70

TOTAL 467,384 10.73 130,919 80% 0.57 0.59 0.63 0.70 37,443 0% 0.02 0.08 0.15 0.35 295,045 100% 0.89 0.90 0.92 0.96 3,977 90% 0.71 0.73 0.75 0.81 86.3% 0.73 0.75 0.78 0.84

SUB-BASIN
GRAVEL LANDSCAPE PAVEMENT / MILLINGS WEIGHTED COEFFICIENTSROOF



196489000 Barbarick WTS  3/05/2024
Calculated by: RES

Checked by: EJG

Barbarick Transfer Station Watercourse Coefficient
Time of Concentration - Existing Conditions Forest & Meadow 2.50 Short Grass Pasture & Lawns 7.00 Grassed Waterway 15.00

Fallow or Cultivation 5.00 Nearly Bare Ground 10.00 Paved Area & Shallow Gutter 20.00
SUB-BASIN INITIAL / OVERLAND* TRAVEL TIME T(c) CHECK FINAL

DATA TIME T(t) (URBANIZED BASINS) T©*
DESIGN DRAIN AREA AREA C(5) Length Slope T(i) Length Slope Coeff. Velocity T(t) COMP. TOTAL L/180+10
POINT BASIN sq. ft. ac. ft. % min ft. % fps min. T(c) LENGTH min.

E1 E1 16,873 0.39 0.43 100 4.0% 7.7 145 1.8% 10.00 1.3 1.8 9.5 245 11.4 9.5
E2 E2 112,891 2.59 0.48 100 3.2% 7.8 0 0.0% 10.00 0.0 0.0 7.8 100 10.6 7.8

OE1 OE1 101,771 2.34 0.87 100 2.0% 3.3 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
OE2 OE2 108,087 2.48 0.90 100 2.5% 2.7 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
OE3 OE3 49,856 1.14 0.90 100 3.5% 2.4 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
OE4 OE4 35,615 0.82 0.90 100 3.0% 2.5 35 13.0% 10.00 3.6 0.2 5.0 135 10.8 5.0
OE5 OE5 42,290 0.97 0.58 100 3.8% 6.1 30 25.0% 10.00 5.0 0.1 6.2 130 10.7 6.2

TOTAL TOTAL 467,384 10.73

*Note: El Paso County Drainage Manual Chapter 6 indicates that the maximum overland flow length is 100ft for urbanized areas and 300ft for rural areas. The minimum time of concentration is 5
min for developed conditions, 10 min for undeveloped conditions.



196489000 Barbarick WTS  3/05/2024
Calculated by: RES

Checked by: EJG

Barbarick Transfer Station
Time of Concentration - Existing Conditions Design Storm 5 Year Strom Event
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

E1 E1 0.39 0.43 9.5 0.17 4.20 0.70 9.5 2.0 4.20 8.58
E2 E2 2.59 0.48 7.8 1.23 4.51 5.56 7.8 2.23 4.51 10.07

OE1 OE1 2.34 0.87 5.0 2.04 5.17 10.55
OE2 OE2 2.48 0.90 5.0 2.23 5.17 11.54
OE3 OE3 1.14 0.90 5.0 1.03 5.17 5.32
OE4 OE4 0.82 0.90 5.0 0.74 5.17 3.80
OE5 OE5 0.97 0.58 6.2 0.56 4.84 2.73

TOTAL TOTAL 10.73 0.75 40.22

CUMMULATIVE RUNOFF
NOTES



196489000 Barbarick WTS  3/05/2024
Calculated by: RES

Checked by: EJG

Barbarick Transfer Station
Time of Concentration - Existing Conditions Design Storm 100 Year Storm Event
(Rational Method Procedure)

BASIN INFORMATION
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

E1 E1 0.39 0.59 9.5 0.23 7.06 1.62 9.5 2.2 7.06 15.51
E2 E2 2.59 0.62 7.8 1.61 7.57 12.19 7.8 2.38 7.57 18.03

OE1 OE1 2.34 0.94 5.0 2.20 8.68 19.07
OE2 OE2 2.48 0.96 5.0 2.38 8.68 20.67
OE3 OE3 1.14 0.96 5.0 1.10 8.68 9.54
OE4 OE4 0.82 0.96 5.0 0.78 8.68 6.81
OE5 OE5 0.97 0.70 6.2 0.68 8.13 5.51

TOTAL TOTAL 10.73 0.84 75.42

NOTES
DIRECT RUNOFF CUMMULATIVE RUNOFF



196489000 Barbarick WTS 3/05/2024
Calculated by: RES

Checked by:EJG

DESIGN
 POINT

BASIN
DESIGNATION

BASIN AREA
(ACRES)

BASIN
IMPERVIOUSNESS

(%)

DIRECT 5-
YR

RUNOFF
(CFS)

DIRECT
100-YR

RUNOFF
(CFS)

E1 E1 0.39 55.3% 0.70 1.62
E2 E2 2.59 62.1% 5.56 12.19

OE1 OE1 2.34 96.8% 10.55 19.07
OE2 OE2 2.48 100.0% 11.54 20.67
OE3 OE3 1.14 100.0% 5.32 9.54
OE4 OE4 0.82 100.0% 3.80 6.81
OE5 OE5 0.97 75.3% 2.73 5.51

TOTAL 10.73 86.3% 40.22 75.42

SUMMARY - EXISTING RUNOFF TABLE



196489000 Barbarick Transfer Station
CIA Calculations - Proposed Conditions

12/01/2023
Calculated by: RES

Checked by: EJG

Weighted Imperviousness Calculations - Proposed Conditions
AREA AREA GRAVEL GRAVEL LANDSCAPE LANDSCAPE PAVEMENT TOTAL ROOF TOTAL WEIGHTED
(SF) (Acres) AREA IMP. C2 C5 C10 C100 AREA IMP C2 C5 C10 C100 AREA IMP C2 C5 C10 C100 AREA IMP C2 C5 C10 C100 IMP C2 C5 C10 C100

P1 13,663 0.31 12,504 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 1,159 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 81.7% 0.60 0.62 0.65 0.72
P2 6,602 0.15 5,123 80% 0.57 0.59 0.63 0.7 509 0% 0.02 0.08 0.15 0.35 720 100% 0.89 0.9 0.92 0.96 250 90% 0.71 0.73 0.75 0.81 76.4% 0.57 0.59 0.63 0.71
P3 4,792 0.11 4,258 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 534 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 82.2% 0.61 0.62 0.66 0.73
P4 4,781 0.11 4,235 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 547 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 82.3% 0.61 0.63 0.66 0.73
P5 5,806 0.13 5,237 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 569 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 82.0% 0.60 0.62 0.66 0.73
P6 88,931 2.04 28,161 80% 0.57 0.59 0.63 0.7 30,941 0% 0.02 0.08 0.15 0.35 29,829 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 58.9% 0.49 0.52 0.56 0.67
R1 5,882 0.14 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 0 100% 0.89 0.9 0.92 0.96 5,882 90% 0.71 0.73 0.75 0.81 90.0% 0.71 0.73 0.75 0.81
R2 5,882 0.14 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 0 100% 0.89 0.9 0.92 0.96 5,882 90% 0.71 0.73 0.75 0.81 90.0% 0.71 0.73 0.75 0.81
O1 65,975 1.51 0 80% 0.57 0.59 0.63 0.7 3,243 0% 0.02 0.08 0.15 0.35 62,732 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 95.1% 0.85 0.86 0.88 0.93
O2 32,389 0.74 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 32,389 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 100.0% 0.89 0.90 0.92 0.96
O3 19,087 0.44 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 19,087 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 100.0% 0.89 0.90 0.92 0.96
O4 45,546 1.05 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 45,546 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 100.0% 0.89 0.90 0.92 0.96
O5 46,861 1.08 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 46,861 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 100.0% 0.89 0.90 0.92 0.96
O6 49,856 1.14 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 49,856 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 100.0% 0.89 0.90 0.92 0.96
O7 35,615 0.82 0 80% 0.57 0.59 0.63 0.7 0 0% 0.02 0.08 0.15 0.35 35,615 100% 0.89 0.9 0.92 0.96 0 90% 0.71 0.73 0.75 0.81 100.0% 0.89 0.90 0.92 0.96
O8 35,714 0.82 20,976 80% 0.57 0.59 0.63 0.7 3,715 0% 0.02 0.08 0.15 0.35 6,935 100% 0.89 0.9 0.92 0.96 4,088 90% 0.71 0.73 0.75 0.81 76.7% 0.59 0.61 0.65 0.73

TOTAL 467,384 10.73 80,494 80% 0.57 0.59 0.63 0.70 38,408 0% 0.02 0.08 0.15 0.35 332,379 100% 0.89 0.90 0.92 0.96 16,102 90% 0.71 0.73 0.75 0.81 88.0% 0.76 0.77 0.80 0.86

SUB-BASIN
GRAVEL LANDSCAPE PAVEMENT / MILLINGS WEIGHTED COEFFICIENTSROOF



196489000 Barbarick WTS  3/05/2024
Calculated by: RES

Checked by: EJG

Barbarick Transfer Station Watercourse Coefficient
Time of Concentration - Proposed Conditions Forest & Meadow 2.50 Short Grass Pasture & Lawns 7.00 Grassed Waterway 15.00

Fallow or Cultivation 5.00 Nearly Bare Ground 10.00 Paved Area & Shallow Gutter 20.00
SUB-BASIN INITIAL / OVERLAND* TRAVEL TIME T(c) CHECK FINAL

DATA TIME T(t) (URBANIZED BASINS) T©*
DESIGN DRAIN AREA AREA C(5) Length Slope T(i) Length Slope Coeff. Velocity T(t) COMP. TOTAL L/180+10
POINT BASIN sq. ft. ac. ft. % min ft. % fps min. T(c) LENGTH min.

P1 P1 13,663 0.31 0.62 52 2.0% 5.1 30 2.5% 10.00 1.6 0.3 5.4 82 10.5 5.4
P2 P2 6,602 0.15 0.59 72 2.6% 5.8 42 3.5% 15.00 2.8 0.2 6.0 114 10.6 6.0
P3 P3 4,792 0.11 0.62 31 2.8% 3.4 25 1.6% 20.00 2.5 0.2 5.0 56 10.3 5.0
P4 P4 4,781 0.11 0.63 40 1.6% 4.7 26 1.2% 20.00 2.2 0.2 5.0 66 10.4 5.0
P5 P5 5,806 0.13 0.62 33 4.4% 3.1 136 1.9% 20.00 2.8 0.8 5.0 169 10.9 5.0
P6 P6 88,931 2.04 0.52 100 2.6% 7.8 438 1.0% 20.00 2.0 3.7 11.4 538 13.0 11.4
R1 R1 5,882 0.14 0.73 100 0.5% 8.5 0 0.0% 20.00 0.0 0.0 8.5 100 10.6 8.5
R2 R2 5,882 0.14 0.73 100 0.5% 8.5 0 0.0% 20.00 0.0 0.0 8.5 100 10.6 8.5
O1 O1 65,975 1.51 0.86 100 2.0% 3.5 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
O2 O2 32,389 0.74 0.90 100 2.5% 2.7 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
O3 O3 19,087 0.44 0.90 100 2.5% 2.7 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
O4 O4 45,546 1.05 0.90 100 3.0% 2.5 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
O5 O5 46,861 1.08 0.90 100 3.0% 2.5 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
O6 O6 49,856 1.14 0.90 100 3.5% 2.4 0 0.0% 10.00 0.0 0.0 5.0 100 10.6 5.0
O7 O7 35,615 0.82 0.90 100 3.0% 2.5 35 13.0% 10.00 3.6 0.2 5.0 135 10.8 5.0
O8 O8 35,714 0.82 0.61 100 3.8% 5.7 30 25.0% 10.00 5.0 0.1 5.8 130 10.7 5.8

TOTAL TOTAL 467,384 10.73

*Note: El Paso County Drainage Manual Chapter 6 indicates that the maximum overland flow length is 100ft for urbanized areas and 300ft for rural areas. The minimum time of concentration is 5
min for developed conditions, 10 min for undeveloped conditions.



196489000 Barbarick WTS  3/05/2024
Calculated by: RES

Checked by: EJG

Barbarick Transfer Station
Time of Concentration - Proposed Conditions Design Storm 5 Year Strom Event
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

P1 P1 0.31 0.62 5.4 0.19 5.06 0.98 10.4 1.3 4.07 5.30 O1 is tributary to P1
P2 P2 0.15 0.59 6.0 0.09 4.89 0.44
P3 P3 0.11 0.62 5.0 0.07 5.17 0.36 5.0 1.0 5.17 5.22 O4 is tributary to P3
P4 P4 0.11 0.63 5.0 0.07 5.17 0.35 5.0 1.0 5.17 5.36 O5 is tributary to P4
P5 P5 0.13 0.62 5.0 0.08 5.17 0.43 5.0 1.1 5.17 5.75 O6 is tributary to P5
P6 P6 2.04 0.52 11.4 1.05 3.93 4.14
R1 R1 0.14 0.73 8.5 0.10 4.36 0.43
R2 R2 0.14 0.73 8.5 0.10 4.36 0.43
O1 O1 1.51 0.86 5.0 1.30 5.17 6.73
O2 O2 0.74 0.90 5.0 0.67 5.17 3.46
O3 O3 0.44 0.90 5.0 0.39 5.17 2.04
O4 O4 1.05 0.90 5.0 0.94 5.17 4.86
O5 O5 1.08 0.90 5.0 0.97 5.17 5.00
O6 O6 1.14 0.90 5.0 1.03 5.17 5.32
O7 O7 0.82 0.90 5.0 0.74 5.17 3.80
O8 O8 0.82 0.61 5.8 0.50 4.94 2.48

TOTAL TOTAL 10.73 0.77 41.26

CUMMULATIVE RUNOFF
NOTES



196489000 Barbarick WTS  3/05/2024
Calculated by: RES

Checked by: EJG

Barbarick Transfer Station
Time of Concentration - Proposed Conditions Design Storm 100 Year Storm Event
(Rational Method Procedure)

BASIN INFORMATION
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

P1 P1 0.31 0.72 5.4 0.23 8.49 1.92 5.4 1.4 8.49 11.96 O1 is tributary to P1
P2 P2 0.15 0.71 6.0 0.11 8.21 0.88
P3 P3 0.11 0.73 5.0 0.08 8.68 0.70 5.0 1.1 8.68 9.41 O4 is tributary to P3
P4 P4 0.11 0.73 5.0 0.08 8.68 0.70 5.0 1.1 8.68 9.66 O5 is tributary to P4
P5 P5 0.13 0.73 5.0 0.10 8.68 0.84 5.0 1.1 8.68 9.54 O6 is tributary to P5
P6 P6 2.04 0.67 11.4 1.36 6.60 8.96
R1 R1 0.14 0.81 8.5 0.11 7.33 0.80
R2 R2 0.14 0.81 8.5 0.11 7.33 0.80
O1 O1 1.51 0.93 5.0 1.41 8.68 12.23
O2 O2 0.74 0.96 5.0 0.71 8.68 6.20
O3 O3 0.44 0.96 5.0 0.42 8.68 3.65
O4 O4 1.05 0.96 5.0 1.00 8.68 8.71
O5 O5 1.08 0.96 5.0 1.03 8.68 8.96
O6 O6 1.14 0.96 5.0 1.10 8.68 9.54
O7 O7 0.82 0.96 5.0 0.78 8.68 6.81
O8 O8 0.82 0.73 5.8 0.60 8.30 4.94

TOTAL TOTAL 10.73 0.86 76.63

NOTES
DIRECT RUNOFF CUMMULATIVE RUNOFF



196489000 Barbarick WTS 3/05/2024
Calculated by: RES

Checked by: EJG

DESIGN
 POINT

BASIN
DESIGNATION

BASIN AREA
(ACRES)

BASIN
IMPERVIOUSNESS

(%)

DIRECT 5-
YR

RUNOFF
(CFS)

DIRECT
100-YR

RUNOFF
(CFS)

P1 P1 0.31 81.7% 0.98 1.92
P2 P2 0.15 76.4% 0.44 0.88
P3 P3 0.11 82.2% 0.36 0.70
P4 P4 0.11 82.3% 0.35 0.70
P5 P5 0.13 82.0% 0.43 0.84
P6 P6 2.04 58.9% 4.14 8.96
R1 R1 0.14 90.0% 0.43 0.80
R2 R2 0.14 90.0% 0.43 0.80
O1 O1 1.51 95.1% 6.73 12.23
O2 O2 0.74 100.0% 3.46 6.20
O3 O3 0.44 100.0% 2.04 3.65
O4 O4 1.05 100.0% 4.86 8.71
O5 O5 1.08 100.0% 5.00 8.96
O6 O6 1.14 100.0% 5.32 9.54
O7 O7 0.82 100.0% 3.80 6.81
O8 O8 0.82 76.7% 2.48 4.94

TOTAL 10.73 88.0% 41.26 76.63

SUMMARY - PROPOSED RUNOFF TABLE



Final Drainage Report 
Barbarick Recycling and Refuse Transfer Station, El Paso County, CO 

 

22  

APPENDIX E: HYDRAULIC ANALYSIS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 182 0.004

Selected BMP Type = EDB 7017 -- 0.50 -- -- -- 3,421 0.079 901 0.021

Watershed Area = 10.73 acres 7017.5 -- 1.00 -- -- -- 6,874 0.158 3,474 0.080

Watershed Length = 760 ft 7018 -- 1.50 -- -- -- 10,722 0.246 7,873 0.181
Watershed Length to Centroid = 380 ft 7018.5 -- 2.00 -- -- -- 14,216 0.326 14,108 0.324

Watershed Slope = 0.020 ft/ft 7019 -- 2.50 -- -- -- 16,807 0.386 21,864 0.502
Watershed Imperviousness = 88.00% percent 7019.5 -- 3.00 -- -- -- 19,164 0.440 30,856 0.708

Percentage Hydrologic Soil Group A = 87.0% percent 7020 -- 3.50 -- -- -- 21,579 0.495 41,042 0.942
Percentage Hydrologic Soil Group B = 13.0% percent 7020.5 -- 4.00 -- -- -- 23,992 0.551 52,435 1.204

Percentage Hydrologic Soil Groups C/D = 0.0% percent 7021 -- 4.50 -- -- -- 25,854 0.594 64,896 1.490
Target WQCV Drain Time = 40.0 hours 7021.5 -- 5.00 -- -- -- 27,601 0.634 78,260 1.797

Location for 1-hr Rainfall Depths = Denver - Capitol Building 7022 -- 5.50 -- -- -- 29,437 0.676 92,520 2.124
7022.5 -- 6.00 -- -- -- 32,186 0.739 107,925 2.478
7023 -- 6.50 -- -- -- 39,656 0.910 125,886 2.890

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.344 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.247 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.865 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 1.116 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 1.320 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 1.551 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 1.770 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 2.018 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.1 in.) = 2.537 acre-feet 3.10 inches -- -- -- --
Approximate 2-yr Detention Volume = 0.841 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 1.093 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.304 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 1.520 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 1.646 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.758 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.344 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.903 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.511 acre-feet -- -- -- --

Total Detention Basin Volume = 1.758 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --
Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --
Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2)

Width
(ft)

Barbarick Transfer Station

EDB Modification - Proposed Condition

MHFD-Detention, Version 4.06 (July 2022)

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

Barbarick WTS - EDB Outlet Structure Modification.xlsm, Basin 3/6/2024, 10:39 AM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
2.07 Zone 1 (WQCV) 2.07 Zone 1 (WQCV)
4.08 Zone 2 (EURV) 4.08 Zone 2 (EURV)
4.94 Zone 3 (100-year) 4.94 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)

0.000

0.725

1.450

2.175

2.900

0.000

0.230

0.460

0.690

0.920

0.00 2.00 4.00 6.00 8.00

Vo
lu

m
e

(a
c-

ft
)

Ar
ea

(a
cr

es
)

Stage (ft.)

Area (acres) Volume (ac-ft)

0

10000

20000

30000

40000

0

5

10

15

20

0.00 2.00 4.00 6.00 8.00

Ar
ea

(s
q.

ft
.)

Le
ng

th
,W

id
th

(ft
.)

Stage (ft)

Length (ft) Width (ft) Area (sq.ft.)

Barbarick WTS - EDB Outlet Structure Modification.xlsm, Basin 3/6/2024, 10:39 AM



  Project:
  Basin ID:

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 2.07 0.344 Orifice Plate

Zone 2 (EURV) 4.08 0.903 Orifice Plate

Zone 3 (100-year) 4.94 0.511 Weir&Pipe (Restrict)

Total (all zones) 1.758
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft2

Depth at top of Zone using Orifice Plate = 4.10 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 2.00 2.75
Orifice Area (sq. inches) 2.75 3.00 1.00

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 4.10 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.10 N/A
Overflow Weir Front Edge Length = 12.00 N/A feet Overflow Weir Slope Length = 4.00 N/A

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 62.12 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 33.41 N/A

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 16.70 N/A
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 1.08 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.54 N/A
Outlet Pipe Diameter = 30.00 N/A inches Outlet Orifice Centroid = 0.25 N/A

Restrictor Plate Height Above Pipe Invert = 5.00 inches Half-Central Angle of Restrictor Plate on Pipe = 0.84 N/A

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 4.53 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.53 feet

Spillway Crest Length = 33.00 feet Stage at Top of Freeboard = 6.06 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.76 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 2.52 acre-ft

Max Ponding Depth of Target Storage Volume = 4.58 feet Discharge at Top of Freeboard = 221.95 cfs
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52

CUHP Runoff Volume (acre-ft) = 0.344 1.247 0.865 1.116 1.320 1.551 1.770 2.018
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.865 1.116 1.320 1.551 1.770 2.018
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.2 0.3 4.0 6.4 9.5

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.03 0.38 0.60 0.89

Peak Inflow Q (cfs) = N/A N/A 17.8 23.0 27.1 32.6 37.2 41.3
Peak Outflow Q (cfs) = 0.2 0.4 0.3 0.3 0.4 3.0 5.7 7.3

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.5 1.4 0.7 0.9 0.8
Structure Controlling Flow = Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 0.1 0.2 0.2
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 39 74 63 71 77 76 75 74
Time to Drain 99% of Inflow Volume (hours) = 41 79 67 75 81 82 81 81

Maximum Ponding Depth (ft) = 2.07 4.08 3.25 3.74 4.11 4.24 4.32 4.58
Area at Maximum Ponding Depth (acres) = 0.33 0.56 0.47 0.52 0.56 0.57 0.58 0.60

Maximum Volume Stored (acre-ft) = 0.347 1.248 0.822 1.064 1.265 1.333 1.384 1.538

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

Barbarick Transfer Station
EDB Modification - Proposed Condition

Example Zone Configuration (Retention Pond)

Barbarick WTS - EDB Outlet Structure Modification.xlsm, Outlet Structure 5/6/2024, 8:51 AM



BARBARICK WTS - STORMCAD LAYOUT

24" PVC
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CDOT Type C Inlet6" Roof Drain
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5' Manhole
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Profile Report
Engineering Profile - Barbarick WTS - Storm Sewer Profile (Barbarick WTS.stsw)
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6" Roof Drain
Rim: 7,021.75 ft
Invert: 7,019.25 ft
HGL: 7,021.65 ft6" Roof Drain

Rim: 7,021.98 ft
Invert: 7,019.48 ft
HGL: 7,022.33 ft

6" Roof Drain
Rim: 7,021.87 ft
Invert: 7,019.37 ft
HGL: 7,021.99 ft

CDOT Type C Inlet
Rim: 7,023.05 ft
Invert: 7,019.09 ft
HGL: 7,021.23 ft

CDOT Type C Inlet
Rim: 7,026.08 ft
Invert: 7,020.51 ft
HGL: 7,023.06 ft

CDOT Type C Inlet
Rim: 7,026.11 ft
Invert: 7,021.30 ft
HGL: 7,023.17 ft

6" Roof Drain
Rim: 7,022.72 ft
Invert: 7,020.72 ft
HGL: 7,023.08 ft

PVC FES
Rim: 7,020.50 ft
Invert: 7,018.90 ft
HGL: 7,020.79 ft

46.0 ft of 30.0in PVC
@ -0.003 ft/ft

Flow=20.85 cfs
Velocity=6.65 ft/s

24.0 ft of 30.0in PVC
@ -0.003 ft/ft

Flow=21.12 cfs
Velocity=6.56 ft/s

46.0 ft of 30.0in PVC
@ 0.002 ft/ft

Flow=20.58 cfs
Velocity=4.19 ft/s

41.1 ft of 30.0in PVC
@ 0.002 ft/ft

Flow=20.31 cfs
Velocity=4.14 ft/s

74.6 ft of 30.0in PVC
@ 0.003 ft/ft

Flow=30.66 cfs
Velocity=6.25 ft/s

86.0 ft of 24.0in PVC
@ 0.005 ft/ft

Flow=20.31 cfs
Velocity=6.46 ft/s

115.3 ft of 24.0in PVC
@ 0.005 ft/ft

Flow=9.63 cfs
Velocity=7.04 ft/s

21.1 ft of 24.0in PVC
@ 0.005 ft/ft

Flow=10.43 cfs
Velocity=3.32 ft/s

5' Manhole
Rim: 7,026.77 ft
Invert: 7,019.58 ft
Invert Out: 7,019.58 ft
HGL: 7,022.73 ft

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-
755-1666

3/6/2024

StormCAD
[10.03.04.53]Bentley Systems, Inc.  Haestad Methods Solution CenterBarbarick WTS.stsw

100-Year



Profile Report
Engineering Profile - Barbarick WTS - Storm Sewer Profile (Barbarick WTS.stsw)

7,015.00

7,020.00

7,025.00

7,030.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00

Station (ft)
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n
(ft

)

6" Roof Drain
Rim: 7,021.75 ft
Invert: 7,019.25 ft
HGL: 7,020.89 ft6" Roof Drain

Rim: 7,021.98 ft
Invert: 7,019.48 ft
HGL: 7,021.29 ft

6" Roof Drain
Rim: 7,021.87 ft
Invert: 7,019.37 ft
HGL: 7,021.11 ft

CDOT Type C Inlet
Rim: 7,023.05 ft
Invert: 7,019.09 ft
HGL: 7,020.58 ft

CDOT Type C Inlet
Rim: 7,026.08 ft
Invert: 7,020.51 ft
HGL: 7,021.72 ft

CDOT Type C Inlet
Rim: 7,026.11 ft
Invert: 7,021.30 ft
HGL: 7,022.12 ft

6" Roof Drain
Rim: 7,022.72 ft
Invert: 7,020.72 ft
HGL: 7,021.65 ft

PVC FES
Rim: 7,020.50 ft
Invert: 7,018.90 ft
HGL: 7,020.33 ft

46.0 ft of 30.0in PVC
@ -0.003 ft/ft

Flow=11.61 cfs
Velocity=5.76 ft/s

24.0 ft of 30.0in PVC
@ -0.003 ft/ft

Flow=11.75 cfs
Velocity=5.69 ft/s

46.0 ft of 30.0in PVC
@ 0.002 ft/ft

Flow=11.47 cfs
Velocity=5.56 ft/s

41.1 ft of 30.0in PVC
@ 0.002 ft/ft

Flow=11.33 cfs
Velocity=5.57 ft/s

74.6 ft of 30.0in PVC
@ 0.003 ft/ft

Flow=17.69 cfs
Velocity=5.81 ft/s

86.0 ft of 24.0in PVC
@ 0.005 ft/ft

Flow=11.33 cfs
Velocity=7.32 ft/s

115.3 ft of 24.0in PVC
@ 0.005 ft/ft

Flow=5.38 cfs
Velocity=6.01 ft/s

21.1 ft of 24.0in PVC
@ 0.005 ft/ft

Flow=5.81 cfs
Velocity=6.21 ft/s

5' Manhole
Rim: 7,026.77 ft
Invert: 7,019.58 ft
Invert Out: 7,019.58 ft
HGL: 7,021.50 ft

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-
755-1666

3/6/2024

StormCAD
[10.03.04.53]Bentley Systems, Inc.  Haestad Methods Solution CenterBarbarick WTS.stsw

5-Year



Profile Report
Engineering Profile - Barbarick WTS - Entrance Storm Sewer Profile (Barbarick WTS.stsw)
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Double CDOT Type C Inlet
Rim: 7,026.71 ft
Invert: 7,023.35 ft
HGL: 7,025.62 ft

74.0 ft of 24.0in RCP
@ 0.000 ft/ft

Flow=12.23 cfs
Velocity=3.89 ft/s

4' Manhole
Rim: 7,030.10 ft
Invert: 7,023.34 ft
HGL: 7,025.40 ft

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-
755-1666

3/6/2024

StormCAD
[10.03.04.53]Bentley Systems, Inc.  Haestad Methods Solution CenterBarbarick WTS.stsw

rofile Repor
100-Year



Profile Report
Engineering Profile - Barbarick WTS - Entrance Storm Sewer Profile (Barbarick WTS.stsw)

7,020.00

7,025.00

7,030.00

7,035.00

-0+50 0+00 0+50 1+00

Station (ft)
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n
(ft

)
Double CDOT Type C Inlet
Rim: 7,026.71 ft
Invert: 7,023.35 ft
HGL: 7,024.87 ft

74.0 ft of 24.0in RCP
@ 0.000 ft/ft

Flow=5.38 cfs
Velocity=1.71 ft/s

4' Manhole
Rim: 7,030.10 ft
Invert: 7,023.34 ft
HGL: 7,024.82 ft
Invert In (1): 7,023.34 ft ; (2) 7,023.34 ft
Invert Out: 7,023.24 ft

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-
755-1666

3/6/2024

StormCAD
[10.03.04.53]Bentley Systems, Inc.  Haestad Methods Solution CenterBarbarick WTS.stsw

5-Year



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK =

Height of Curb at Gutter Flow Line HCURB = 10.80 inches

Distance from Curb Face to Street Crown TCROWN = 71.0 ft

Gutter Width W = 3.00 ft

Street Transverse Slope SX = 0.010 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.020

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 71.0 71.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 10.8 10.8 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Barbarick Transfer Station

Inlet P1

Barbarick WTS - Inlet Calcs.xlsm, Inlet P1 4/15/2024, 11:40 AM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Warning 1 Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 9.5 9.5 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 2.92 2.92 feet

Width of a Unit Grate Wo = 2.92 2.92 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.70 0.70

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.00 3.00

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.70 0.70

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.80 0.80 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 13.1 13.1 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 5.3 12.0 cfs

Warning 1: Dimension entered is not a typical dimension for inlet type specified.

CDOT Type C Grate

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type C Grate

Override Depths

Barbarick WTS - Inlet Calcs.xlsm, Inlet P1 4/15/2024, 11:40 AM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK =

Height of Curb at Gutter Flow Line HCURB = 10.98 inches

Distance from Curb Face to Street Crown TCROWN = 68.0 ft

Gutter Width W = 6.00 ft

Street Transverse Slope SX = 0.010 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.020

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 68.0 68.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 11.0 11.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Barbarick Transfer Station

Inlet P3

Barbarick WTS - Inlet Calcs.xlsm, Inlet P3 4/15/2024, 11:42 AM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Warning 1 Local Depression (additional to continuous gutter depression 'a' from above) alocal = 6.00 6.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 11.0 11.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 2.92 2.92 feet

Width of a Unit Grate Wo = 2.92 2.92 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.70 0.70

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.00 3.00

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.70 0.70

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 1.17 1.17 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 14.0 14.0 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 5.2 9.4 cfs

Warning 1: Dimension entered is not a typical dimension for inlet type specified.

CDOT Type C Grate

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type C Grate

Override Depths

Barbarick WTS - Inlet Calcs.xlsm, Inlet P3 4/15/2024, 11:42 AM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK =

Height of Curb at Gutter Flow Line HCURB = 10.80 inches

Distance from Curb Face to Street Crown TCROWN = 68.0 ft

Gutter Width W = 4.50 ft

Street Transverse Slope SX = 0.010 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.020

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 68.0 68.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 10.8 10.8 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Barbarick Transfer Station

Inlet P4

Barbarick WTS - Inlet Calcs.xlsm, Inlet P4 4/15/2024, 11:44 AM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Warning 1 Local Depression (additional to continuous gutter depression 'a' from above) alocal = 6.00 6.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 10.8 10.8 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 2.92 2.92 feet

Width of a Unit Grate Wo = 2.92 2.92 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.70 0.70

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.00 3.00

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.70 0.70

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 1.12 1.12 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 13.0 13.0 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 5.4 9.7 cfs

Warning 1: Dimension entered is not a typical dimension for inlet type specified.

CDOT Type C Grate

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
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CDOT Type C Grate

Override Depths

Barbarick WTS - Inlet Calcs.xlsm, Inlet P4 4/15/2024, 11:44 AM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK =

Height of Curb at Gutter Flow Line HCURB = 7.44 inches

Distance from Curb Face to Street Crown TCROWN = 18.0 ft

Gutter Width W = 3.00 ft

Street Transverse Slope SX = 0.050 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.019 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.020

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 18.0 18.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 7.4 7.4 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 15.1 15.1 cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Barbarick Transfer Station

Inlet P5

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 5.75 cfs on sheet 'Inlet Management'

Major storm max. allowable capacity GOOD - greater than the design peak flow of 9.54 cfs on sheet 'Inlet Management'

Barbarick WTS - Inlet Calcs.xlsm, Inlet P5 4/15/2024, 11:45 AM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Warning 1 Local Depression (additional to continuous gutter depression 'a') aLOCAL = 6.0 6.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 2.92 2.92 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = 2.92 2.92 ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = 0.50 0.50

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = N/A N/A

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q = 4.8 7.0 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 1.0 2.6 cfs  

Capture Percentage = Qa/Qo C% = 83 73 %

Warning 1: Dimension entered is not a typical dimension for inlet type specified.

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type C Grate
CDOT Type C Grate

Barbarick WTS - Inlet Calcs.xlsm, Inlet P5 4/15/2024, 11:45 AM



Inlet P5 - 100-YR Storm
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.018Channel Slope
in4.9Normal Depth
cfs9.54Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

3/5/2024

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterInlet P5 - Flow Master.fm8



100-Year Storm System Discharge Into Exisitng EDB
Applicable Equations:
Lp = (1/2tanΘ)(At/Yt-D)
At = Q/V
Θ = tan-1(1/(2*ExpansionFactor))
W = 2(LptanΘ)+D
T = 2D50

Assumptions
Acceptable major event velocity is 5 ft/s due to HSG B soils

Input parameters:
Description Variable Input Unit
Width of the conduit (use diameter for circular conduits), D: 2.50 ft
HGL Elevation INV to TOP 2.53 ft
Invert Elevation 1.00 ft
Tailwater depth (ft), Yt: 1.53 ft
Expansion angle of the culvert flow Θ: 0.07 radians
Design discharge (cfs)* Q: 30.66 cfs
Froude Number F r 0.89 Subcritical
Unitless Variables for Tables:

For Figure 9-35 Q/D2.5 3.10
For Figure 9-35 Yt/D 0.61
For Figure 9-38 Q/D1.5 7.76
For Figure 9-38 Yt/D 0.61

Allowable non-eroding velocity in the downstream channel (ft/sec) V: 3 ft/sec
Expansion Factor (Figure 9-35), 1/(2tan(θ)) 7.13

Solve for:
Description Variable Output Unit
1. Required area of flow at allowable velocity (ft2) At: 10.22 ft2

2. Length of Protection Lp: 29.80 ft
Lp < 3D? No
Lp > 10D? Yes
Lp > 10D & Fr > 6? No
Lpmin: 25.00 ft

3. Width of downstream riprap protection W: 6.00 ft
4. Rip Rap Type (Figure 9-38) - M
5. Rip Rap Size (Figure 8-34) D50: 12 inches

Rip Rap Summary
Length Lp 25.00 ft
Width Wmin 6.00 ft
Size D50 12 inches
Type - M -
Thickness T 24 inches

Equation 9-15 per USDCM

Rip-Rap Calculation
100-Year Outflow

Equation 9-11 per USCDM
Equation 9-12 per USDCM
Equation 9-13 per USDCM
Equation 9-14 per USDCM



100-Year Discharge Into Exisitng 24" CPP (P2)
Applicable Equations:
Lp = (1/2tanΘ)(At/Yt-D)
At = Q/V
Θ = tan-1(1/(2*ExpansionFactor))
W = 2(LptanΘ)+D
T = 2D50

Assumptions
Acceptable major event velocity is 5 ft/s due to HSG B soils

Input parameters:
Description Variable Input Unit
Width of the conduit (use diameter for circular conduits), D: 2.00 ft
HGL Elevation INV to TOP 2.03 ft
Invert Elevation 1.00 ft
Tailwater depth (ft), Yt: 1.03 ft
Expansion angle of the culvert flow Θ: 0.07 radians
Design discharge (cfs)* Q: 5.86 cfs
Froude Number F r 0.32 Subcritical
Unitless Variables for Tables:

For Figure 9-35 Q/D2.5 1.04
For Figure 9-35 Yt/D 0.52
For Figure 9-38 Q/D1.5 2.07
For Figure 9-38 Yt/D 0.52

Allowable non-eroding velocity in the downstream channel (ft/sec) V: 3 ft/sec
Expansion Factor (Figure 9-35), 1/(2tan(θ)) 7.13

Solve for:
Description Variable Output Unit
1. Required area of flow at allowable velocity (ft2) At: 1.95 ft2

2. Length of Protection Lp: -0.74 ft
Lp < 3D? Yes
Lp > 10D? No
Lp > 10D & Fr > 6? No
Lpmin: 6.00 ft

3. Width of downstream riprap protection W: 3.00 ft
4. Rip Rap Type (Figure 9-38) - M
5. Rip Rap Size (Figure 8-34) D50: 12 inches

Rip Rap Summary
Length Lp 6.00 ft
Width Wmin 3.00 ft
Size D50 12 inches
Type - M -
Thickness T 24 inches

Equation 9-15 per USDCM

Rip-Rap Calculation
100-Year Outflow

Equation 9-11 per USCDM
Equation 9-12 per USDCM
Equation 9-13 per USDCM
Equation 9-14 per USDCM



Final Drainage Report 
Barbarick Recycling and Refuse Transfer Station, El Paso County, CO 
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APPENDIX F: EX. FINAL DRAINAGE REPORT FOR BARBARICK SUBDIVISION 
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Q(5)
(CFS)

16.7
13.7
21.3 (16.7+4.3+0.3)

2.6

14.6 (13.7+0.9)

**EXISTING CONDITIONS



No Q(5) for the pond release
was provided

29.429.4 O2 Pass Through







Final Drainage Report 
Barbarick Recycling and Refuse Transfer Station, El Paso County, CO 
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APPENDIX G: COST ESTIMATE / FINANCIAL ASSURANCES ESTIMATE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 North Nevada, Suite 900
Colorado Springs, Colorado 80903

Project: Prepared By: RES
Project Number: 196489000 Checked By: EJG
Date: March 5, 2024

COS Bid Item # Item Description Unit Unit Cost Quantity Extended Cost
1 1 EARTHWORK CY $5.00 8,606 $43,030
2 2 PERMANENT SEEDING AC $1,875.00 1 $2,250
3 3 CONCRETE WASHOUT BASIN EA $1,090.00 1 $1,090
4 4 INLET PROTECTION EA $202.00 8 $1,616
5 5 SAFETY FENCE (CONSTRUCTION FENCE) LF $3.00 960 $2,880
6 6 SILT FENCE LF $3.00 841 $2,523
7 7 SEDIMENT BASIN (EXISTING DETENTION POND) EA $2,135.00 1 $1,068
8 8 STRAW WATTLE/ROCK SOCK LF $7.00 601 $4,207
9 9 TEMPORARY EROSION CONTROL BLANKET SY $3.00 32 $96
10 10 VEHICLE TRACKING CONTROL EA $2,870.00 1.0 $2,870
11 11 AGGREGATE BASE COURSE (135LB/CF) TON $34.00 962 $32,708
12 12 ASPHALT PAVEMENT (147LB/CF) TON $106.00 872 $92,432
13 13 EPOXY PAVEMENT MARKING SF $16.00 233 $3,728
14 14 THERMOPLASTIC PAVEMENT MARKING SF $28.00 12 $336
15 15 ELECTRICAL CONDUIT (1-INCH) LF $20.00 1,030 $20,600
16 16 ELECTRICAL CONDUIT (2-INCH) LF $20.00 910 $18,200
17 17 MSE BLOCK RETAINING WALL (8' MAX) SF $50.00 1,400 $70,000
18 18 CONCRETE RETAINING WALL (8' MAX) SF $80.00 985 $78,800
19 19 GRATED INLET (CDOT TYPE C)(DEPTH < 5') EA $6,000.00 5 $30,000
20 20 STORM SEWER MANHOLE, BOX BASE EA $14,061.00 2 $28,122
21 21 4" PERFORATED PVC PIPE LF $70.00 941 $65,870
22 22 6" PVC PIPE LF $75.00 205 $15,375
23 23 24" PVC PIPE LF $80.00 371 $29,680
24 24 30" PVC PIPE LF $90.00 70 $6,300
25 25 30" PVC FES EA $800.00 1 $800
26 26 24" RCP Pipe LF $100.00 71 $7,100
27 27 4' CONCRETE DRAINAGE PAN (6", FIBERMESH REINFORCED) LF $100.00 848 $84,800
28 28 RIP RAP (TYPE M, 12 INCH DEPTH) TON $97.00 21 $2,037
29 29 WATER SERVICE LINE (INCLUDING TAP AND VALVES) EA $1,601.00 2 $3,202
30 30 SANITARY SERVICE LINE EA $1,696.00 1 $1,696
31 31 TREES (PONDEROSA PINE) EA $600.00 34 $20,400
32 32 SEEDING (EPC LOW GROW MIX) SF $0.50 50,413 $25,207

PROJECT CONSTRUCTION BID ITEMS COST B $699,022

Contingencies (Construction Items) (0 - 25%) of B 10.0% $69,902
Total Project Cost $768,924

Conceptual Opinion of Probable Construction Cost

03/08/24     11:11:49K:\COS_Civil\196489000_Barbarick Waste Transfer\_Project Files\Eng\FAE\[Barbarick Transfer Station - COM - OPCCxlsx.xlsx]Cost Estimate

The Engineer has no control over the cost of labor, materials, equipment, or over the Contractor's methods of determining prices or over competitive bidding or market conditions. Opinions of
probable costs provided herein are based on the information known to Engineer at this time and represent only the Engineer's judgment as a design professional familiar with the construction
industry. The Engineer cannot and does not guarantee that proposals, bids, or actual construction costs will not vary from its opinions of probable costs.

Barbarick Transfer Station - COM-2346



Final Drainage Report 
Barbarick Recycling and Refuse Transfer Station, El Paso County, CO 
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APPENDIX H: DRAINAGE MAPS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



BA
R

BA
R

IC
K 

W
AS

TE
 T

R
AN

SF
ER

 S
TA

TI
O

N
EL

 P
AS

O
 C

O
UN

TY
, C

O
LO

RA
DO

 

R

Know what's below.
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