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FINAL DRAINAGE REPORT FOR 

CROSSROADS NORTH EARLY GRADING 

CITY OF COLORADO SPRINGS 

EL PASO COUNTY COLORADO  
 

PURPOSE  
 
This document is intended to serve as the Final Drainage Report for Crossroads North’s Early Grading. 

This phase consists of overlot grading, retaining wall installation, and typical permanent control measure 

practices (PCM’s) associated with an early grading plan. The purpose of this document is to identify and 

analyze the onsite drainage patterns during this phase, and to ensure that post development runoff is 

routed through the site safely and in a manner that satisfies the requirements set forth by the El Paso 

County and City of Colorado Springs Drainage Criteria Manual. The purpose of the overlot grading is to 

balance the earthworks and to prepare the site for future development. A final drainage report with site 

plan and final grading will be provided as each lot develops. The parcel is currently zoned by El Paso 

County for commercial regional, industrial, and light industrial as CR, M, and I-2, respectively. 

 
GENERAL LOCATION AND DESCRIPTION  
 

Crossroads North is located northeast of Highway 24 and Highway 94, in a portion of the south half of 

Section 8 and the northeast quarter of Section 8, Township 14 South, Range 65 West of the 6th Principal 

Meridian, within unincorporated El Paso County, Colorado.  The site is bound on the south by Colorado 

Highway 94, to the north by Colorado Highway 24 and Marksheffel Road, and to the east by Marksheffel 

Road.  Drainage flows from this site are tributary to the Jimmy Camp Creek Drainage Basin and 

Peterson Field Drainage Basin. 

 

Crossroads North consists of approximately 44.34 acres within unincorporated El Paso County and is 

presently undeveloped. Improvements proposed for early grading are overlot grading to balance the 

earthworks, prepare the site for future development, provide temporary sediment basins, surface 

roughing and temporary mulching and seeding. As a part of the Crossroads North development, 

approximately 19 acres of property owned by the City of Colorado Springs along Highway 94 will also 

be partially graded. The total disturbance of the entire project is approximately 65 acres. Existing 

vegetation is sparse, consisting of native grasses.  Existing site terrain generally slopes from north to 

southwest, and north to southeast, at grade rates that vary between 2% and 9%. 

 

Land use for Crossroads North is currently listed as AG (Grazing Land). The total disturbance of the entire 

project is approximately 65 acres.  A request for approval of early grading plans has been submitted with 

this Final Drainage Report and Preliminary Plan. 

 

Six (6) temporary sediment basins will be provided for the proposed overlot grading.  Five (5) of the 

temporary sediment basins will tie into the existing swale provided along Marksheffel Road and will 

eventually outfall into the existing extended detention basin provided at the southeast corner of the site. 

The one (1) temporary sediment basin at the southwest corner of the site will outfall to the existing 48” 

storm system at the northeast corner of Highway 24 and Highway 94. Temporary sediments basins have 

been sized per the Mile High Flood District (MHFD) Drainage Criteria manual (SB-5 and SB-6 details). 

The early grading (GEC) and MHFD detail SB-5 and SB-6 will accompany this submittal. Temporary 

sediment basins (TSB 3, 4, 5 and 6) have been oversized to prepare the site for future development and 

future detention ponds and to balance the earthwork on site. A final drainage report with site plan, final 
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hydraulic design (including storm sewer), associated calculations and final grading will be provided as 

each lot develops. 

 

JIMMY CAMP CREEK DBPS & MARKSHEFFEL ROAD FINAL DRAINAGE REPORT  
 

Excerpts of these two reports are include in the appendix of this report.  The DBPS “Future Conditions 

Planning Information” map delineates this property as “Remaining areas with no detailed development 

plan”.  The “Future Conditions Land Use Map” delineates this site as “Low-Med Single Family Res, 4-8 

Du/Ac, 40-50% percent impervious, and a Curve Number as 75-87”.  Since the proposed site will utilize 

the DBPS recommended Full Spectrum Detention method, the DBPS land use assumptions do not change 

the project’s release rates.  Excerpts from the Marksheffel Road Final Drainage Report (MRFD) is 

provided in the appendix to show and verify the drainage calculations for the existing facilities in 

Marksheffel Road and Highway 94.  This report uses this data to compare the design flows in the existing 

system with the proposed early grading and erosion control flows for this development. 

 

WETLANDS 
 

There are no apparent wetlands within the boundary of this project. 

 

CHANNEL IMPROVEMENTS 
 

The proposed project is not adjacent to Jimmy Camp Creek or any other significant drainageway.  No 

channel improvements are necessary as a part of this project. 

 

SOILS  

 

Soils for this project are delineated by the map in the appendix as Blakeland Loamy Sand (8) and have 

been characterized as Hydrologic Soil Types "A”.  Soils in the study area are shown as mapped by S.C.S. 

in the "Soils Survey of El Paso County Area".  See Appendix for soils report.  

 

HYDROLOGIC CALCULATIONS  
 
Hydrologic calculations were performed using the El Paso County and City of Colorado Springs Storm 

Drainage Design Criteria manual and where applicable the Urban Storm Drainage Criteria Manual. The 

Rational Method was used to estimate storm water runoff anticipated from design storms with 5-year and 100-

year recurrence intervals. Basins were analyzed and delineated (see Existing Conditions Map & Proposed 

Conditions Map in the Appendix) in order to determine areas and C coefficients.  Overland flow and 

channelized flow paths were analyzed for each sub-basin in order to determine times of concentration.  Table 

6-6 Volume 1 of DCM was used for corresponding runoff coefficients. 

 

HYDRAULIC CALCULATIONS  
 
Hydraulic calculations were estimated using the methods described in the City of Colorado Springs Storm 

Drainage Design Criteria Manual (DCM) along with the Urban Drainage and Flood Control District 

(UDFCD) manual. UD-Inlet v4.05 from UDFCD was used to calculate street and inlet capacities.  Manning’s 

Equation was used for hydraulic analysis of diversion swales and the determine the sizing of existing storm 

sewer facilities.  The pertinent data sheets are included in the appendix of this report.  
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FLOODPLAIN STATEMENT  

 

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) 

Panel Nos. 08041C0756G, 08041C0758G and 08041C0754G revised December 7, 2018. No portion of 

this site is located within the 100-year floodplain. See Appendix. 

 

 

DRAINAGE CRITERIA  

 
This drainage analysis has been prepared in accordance with the current City of Colorado Springs/El 

Paso County Drainage Criteria Manual.   Calculations were performed to determine runoff quantities for 

the 5-year and 100-year frequency storms for developed conditions using the Rational Method as 

required for basins having areas less than 100 acres. See Appendix for calculations.  

 

FOUR STEP PROCESS 

 

Step1 Employ Runoff Reduction Practices – Runoff will be reduced through the use of temporary 

sediment ponds and in the interim condition until the ground has been stabilized with vegetation. 

 

Step 2 Stabilize Drainageways –The site is several miles upstream of the Jimmy Camp Creek or Sand 

Creek Drainageway. Crossroads North’s Early Grading proposes six (6) Temporary Sediment Basins, 

will capture site runoff and slowly release it to allow time for settling of sediment prior to discharge 

to the existing two systems at the southwest and southeast corners of the site.  The developed flows 

from the onsite temporary sediment basins discharge less than historic 5 year and 100-year flows into 

the existing systems.  These sediment basins are designed with respect to the UDFCD detail SB-5 and 

SB-6 guidelines for this particular sedimentation facility for the entire site and, therefore, we do not 

anticipate having negative effects on these downstream drainageways. 

 

Step 3 Provide Water Quality Capture Volume (WQCV) – Six (6) Temporary Sediment Basin facilities 

are proposed and have been adequately sized to provide sedimentation collection from the site and 

maintain existing water quality levels. 

 

Step 4 Consider Need for Industrial and Commercial Permanent Control Measure (PCM) – This 

submittal provides an early grading and erosion control plan with appropriate PCMs in place. The 

proposed project will use silt fence, vehicle tracking control pads, straw bale barriers, sediment 

basins, erosion control blanketing, inlet protection, mulching and reseeding, and other PCM’s to 

mitigate the potential for erosion across the site. Specialized PCM’s shall be considered with the 

final condition Final Drainage Report (and subsequent, individual lot reports) due to the nature of 

the proposed commercial uses. 

 

EXISTING DRAINAGE CONDITIONS  

 
There are major basin divides which occur within the Crossroads North (Hillcrest Acres Subdivision).  

The major basin divide between the Sand Creek and Jimmy Camp Creek watersheds is formed by US 

Highway 24 that borders the northwest boundary of the subdivision.  The major basin divide between the 

Jimmy Camp Creek and the Peterson Field basin runs near the southwest corner of the site. Most of the 

land within the Hillcrest Acres subdivision discharges to the Marksheffel Road right-of-way.  The City 

property along Highway 94 drains to the Hwy 94 right-of-way and concentrates at either the intersection 

of Hwy 94/24 or the intersection at Hwy 94 and Marksheffel Road. 

 

Refer to the drainage basin descriptions below as well as the Existing Drainage Map located within the 

Appendix of this report for detailed descriptions of historic drainage patterns.  
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Detailed Drainage Discussion 

 

Design Point 1 

 Basin 664R consists of approximately 1.09 acres of the eastern half of existing Marksheffel Road 

and a portion of Highway 24 located to the north and east of the site. The basin consists of an asphalt 

paved roadway surface, curb and gutter and a raised concrete median. Runoff from the basin is collected 

and conveyed within the roadway and 6” vertical curb and gutter to an existing public 5’ Type R inlet 

(IN664) located at Design Point 1 (Q5=5.1 Q100=9.1 cfs).  Runoff collected by the inlet (IN664) (Q5=2.7 

Q100=3.4 cfs) is conveyed within a public 24” storm sewer (PR664) that discharges to an existing 5’wide 

trapezoidal swale located within the Marksheffel Road ROW. An existing riprap pad is located at the 

terminus of the storm sewer and existing riprap check dams have been installed below DP1 to aid in 

damping discharge and preventing erosion. Runoff bypassing the inlet continues south within the curb and 

gutter to downstream infrastructure Design Point 5. 

 

Design Point 2 

 Basin 662L consists of approximately 1.21 acres of existing western half of Marksheffel Road and 

a portion of Highway 24 located to the north and east of the site.   The basin consists of an asphalt paved 

roadway surface and curb and gutter. Runoff from the basin (Q5=5.6, Q100=10.0 cfs) is collected and 

conveyed within the western 6” vertical curb and gutter and pavement to a 5’ Type R inlet (IN662) located 

at Design Point 2. Runoff collected by the inlet (IN662) (Q5=3.0 Q100=3.8 cfs) is conveyed within a 

public 24” storm sewer (PR662) that discharges within the Marksheffel Road ROW 5’ wide swale. An 

existing riprap pad is located at the terminus of the storm sewer. Runoff bypassing the inlet continues 

south within the curb and gutter to downstream infrastructure Design Point 3.  

 

Design Point 3 

 Basin 661L consists of approximately 0.07 acres of the western half of Marksheffel Road located 

to the north and east of the site. The basin consists of an asphalt paved roadway surface and existing curb 

and gutter.  Runoff from the basin (Q5=0.3, Q100=0.6 cfs) is collected and conveyed within the western 6” 

vertical curb and gutter and pavement to a 5’ Type R inlet (IN661) located at Design Point 3. Runoff from 

Basin 661L combines with flow by from IN662 at peak flow rates of 2.9 and 6.7 cfs in the 5 year and 100-

year events respectively. Runoff collected by the inlet (IN661) (Q5=1.9, Q100=3.2 cfs) is conveyed within 

a public 18” storm sewer (PR661) that discharges within the Marksheffel Road ROW 5’ swale. An 

existing riprap pad is located at the terminus of the storm sewer. Runoff bypassing the inlet continues 

south within the curb and gutter to downstream infrastructure Design Point 7.  

 

Design Point 4 

Basin A consists of approximately 4.67 acres within public right of way, north of the site which 

occurs as a result of the relocation of Marksheffel Road. This area is currently undeveloped and is covered 

in sparse prairie grasses and vegetation.  The assumptions in the MDDP were conservative and with re-

examination of this site, it was determined the length of overland flow for the existing condition would be 

300 feet (non-urban land use) instead of the 100 feet stated in the MDDP Existing Conditions Drainage 

Calculations Rational sheet, hence an increased time of concentration leading to a lower flow rate. Runoff 

from the basin (Q5=1.1, Q100=7.8 cfs) drains northwest to the southeast where it combines with the up-

gradient roadway discharge from DP’s 1-3 within the existing Marksheffel Road ROW existing swale at 

Design Point 4. The combined runoff at DP4 has been calculated to reach peak flow rates of 5.3 and 13.6 

cfs in the 5 year and 100-year storm events respectively. The runoff continues south into Basin B. 

 

Design Point 5 

Basin 654R consists of approximately 1.62 acres of existing Marksheffel Road, located to the east 

of the site. This basin consists of an asphalt paved roadway surface and existing curb and gutter. Runoff 

from the basin (Q5=7.1, Q100=12.8 cfs) drains from the west across the street onto the east side gutter, and 

then flows south until it combines with flow by of IN664 is collected by an existing Type R 5’ inlet 
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(IN654: Q5=3.8, Q100=5.0 cfs). Runoff collected through this inlet (IN654) will be conveyed within a 24” 

public storm sewer (PR654) across to the western side of the road where it will discharge into the existing 

Marksheffel Road ROW swale. The combined flows for the 5 year and 100-year events that reach the 

Design Point 5 are Q5=9.4 and Q100=18.2 cfs. An existing riprap pad is located at the terminus of the 

storm sewer. Runoff bypassing the inlet continues south within the curb and gutter to downstream 

infrastructure Design Point 7.  

 

Design Point 6 

Basin B consists of 3.64 undeveloped acres, where a majority of the area is in Lots 19, 20, and the 5’ 

swale on the west side of Marksheffel Road. Currently the basin consists of undeveloped land covered by 

sparse prairie grasses and vegetation. Basin B is situated in the northeast corner of the proposed site.  

Runoff produced within Basin B is anticipated to reach peak runoff rates of Q5=0.8 and Q100=6.1 cfs and 

will flow south towards Design Point 6, where it combines with runoff of DP4 and PR654. The combined 

flows for the 5 year and 100-year events in this basin are 7.8 and 21.3 cfs, respectively. Runoff from this 

design point continues to flow south to Design Point 9. 

 

Design Point 7 

Basin 646R consists of approximately 0.75 acres of the east side of existing Marksheffel Road, located to 

the east of the site. This basin consists of an asphalt paved roadway surface and existing curb and gutter. 

Runoff from the basin (Q5=3.5, Q100=6.2 cfs) drains from the crown of the road down to the east side 

gutter and combines with FBIN661 and FBIN654 and is collected by an existing Type R 5’ inlet IN646 at 

the design point (Q5=3.4, Q100=4.7 cfs). Runoff collected through this inlet will be conveyed to the 

western side of the road by entering a 24” public storm sewer PR646 where it will discharge into the 

existing onsite swale. The total combined 5 year and 100-year flows at Design Point 7 are 8.1 and 18.5 

cfs, respectively. An existing riprap pad is located at the terminus of the storm sewer.  Runoff bypassing 

the inlet continues south within the curb and gutter to downstream infrastructure Design Point 14.  

 

Design Point 8 

Basins C, D and F consist of approximately 2.51, 2.10 and 1.0 acres, respectively, of existing U.S. 

Highway 24 located to the northwest of the site. These basins consist of an asphalt paved roadway, and a 

grass-lined swale on the east side of U.S. Highway 24. Runoff from the three basins (Basin C: Q5=5.0, 

Q100=10.2 cfs; Basin D: Q5=3.7, Q100=8.8; Basin F: Q5=1.5, Q100=3.9) are conveyed south in the swale 

towards Design Point 22. The combined flowrates at Design Point 8 are Q5=7.2, Q100=16.2 cfs in the 5 

year and 100-year events, respectively. CDOT will repair this ditch so that flows do not enter the site. In 

the interim the proposed early grading will provide a grading berm until CDOT can properly repair the 

ditch. 

 

Design Point 9 

Basin E consists of approximately 10.82 acres of Lots 17, 18, and 19 located on the north side of 

the site. Currently the basin consists of undeveloped land covered by sparse prairie grasses and vegetation.    

Runoff from the basin (Q5=2.2, Q100=15.9 cfs) combines with runoff from DP6 and PR646 in the 5’ 

Marksheffel Road ROW swale. The combined runoff at DP9 has been calculated to reach peak flow rates 

of 10.9 and 36.2 cfs in the 5 and 100-year storm events, respectively. Runoff from this design point 

continues to flow south. 

 

Design Point 10 

Basin H consists of approximately 15.03 acres of Lots 13, 14, and 15, along the west side of the 

site. This undeveloped basin is sparse prairie grasses and vegetation. Runoff from the basin (Q5=3.0, 

Q100=22.1 cfs) drains from the south to north until it collecting in a localized depression area. The effects 

from temporary ponding were not considered in hydrologic analysis. Runoff continues east, where it enters 

Basin G. 

 

Design Point 11 
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Basin G consists of approximately 8.99 acres of Lots 15, 16, and 18 located near the center of the site. 

This basin consists of undeveloped land covered by sparse prairie grasses and vegetation. The assumptions 

in the MDDP were conservative and with re-examination of this site (visual examination), it was 

determined Basin F runoff will continue south along the swale. Basin G (Q5=1.9, Q100=13.9 cfs) drains 

west to east where it collects with flow from DP10 in the existing Marksheffel Road ROW swale. The 

combined flow at DP11 has been calculated to reach peak flow rates of 3.6 and 26.6 cfs in the 5 year and 

100-year storm events, respectively. Runoff from this design point continues to flow south to Design Point 

13. 

 

Design Point 12 

Basin 641L consists of approximately 1.58 acres of the west side of Marksheffel Road, located east of the 

site. This basin is mainly comprised of an asphalt paved roadway surface and existing curb and gutter. 

Runoff from the basin (Q5=5.8, Q100=10.4 cfs) is directed to a 5’ Type R existing inlet at the design point 

(IN640:Q5=2.9, Q100=3.8 cfs). Runoff collected by this inlet is conveyed to an existing swale via a public 

24” storm sewer, PR640. An existing riprap pad is located at the terminus of the storm sewer. Runoff 

bypassing the inlet continues south within the curb and gutter to downstream infrastructure Design Point 

18.  

 

Design Point 13 

Basin I consists of approximately 4.22 acres of Lots 12 and 16, located along the east side of the 

site. This undeveloped basin is covered by sparse prairie grasses and vegetation, and a portion of a dirt 

road. Runoff from the basin (Q5=1.0, Q100=7.0 cfs) drains from the southern side of the basin, flows 

northeast and combines with flows from DP9, DP11, and PR640. An existing private 36” culvert (PR639) 

directs runoff under the Air Lane Drive entrance. The combined flow for the 5 year and 100-year events at 

the Design Point 13 is 15.5 and 67.4 cfs, respectively. Flow from here will continue to head south in an 

existing swale into the next basin. 

 

Design Point 14 

Basin 637R consists of approximately 0.91 acres of the eastern side of Marksheffel Road, located to the 

east of the site. This basin consists of a roadway surface and curb and gutter. Runoff from the basin 

(Q5=3.1, Q100=5.5 cfs) drains from the median on the west side into the east side gutter which flows south 

and combines with FBIN646 at Design Point 14 with 5 year and 100-year runoff of 6.0 and 14.8 cfs, and is 

collected by an existing Type R 5’ inlet (IN636: Q5=3.0, Q100=4.3 cfs). Runoff collected through this inlet 

is conveyed to the western side of the road through an existing public 24“storm sewer (PR636) where it 

will discharge into the existing Marksheffel Road ROW swale. An existing riprap pad is located at the 

terminus of the storm sewer. Runoff bypassing the inlet continues south within the curb and gutter to 

downstream infrastructure Design Point 17.  

 

Design Point 15 

Basin J consists of approximately 2.88 acres of Lots 10, 11, and 12, on the east side of the site. 

This undeveloped basin is covered by sparse prairie grasses and vegetation, a portion of a dirt road, and a 

swale on the west side of the road. Runoff from the basin (Q5=0.7, Q100=5.3 cfs) drains from the western 

side of the basin, and then flows east until it combines with flows from DP13 and PR636. The combined 

flow for the 5 year and 100-year events at DP15 are 16.4 and 68.3 cfs, respectively. This flow continues 

south within an existing swale on the west side of the road. 

 

Design Point 16 

Basin J1 consists of approximately 2.67 acres of Lots 10 and 11, and a portion of the swale on the 

located on the southeast side of the site. This undeveloped basin is comprised of sparse prairie grasses and 

vegetation, and a portion of the existing swale on the west of the road. Runoff from the basin (Q5=0.6, 

Q100=4.3 cfs) drains from the western side of the basin, and then flows southeast until it combines with 

flows from DP15. The combined flow for the 5 year and 100-year events at the design point are 15.2 and 

64.6 cfs, respectively. This flow will collect in an existing Type C area inlet and will continue south-
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southwest through an existing 24” public storm sewer, PRE2 (Q5=15.2, Q100=64.6 cfs), into an existing 

extended detention basin. An existing rip rap rundown is provided to prevent erosion. 

 

Design Point 17 

Basin 631R consists of approximately 0.56 acres of the existing eastern side of Marksheffel Road, 

located to the southeast of the site. This basin consists of an asphalt paved roadway surface and existing 

curb and gutter.    Runoff from the basin (Q5=2.4, Q100=4.2 cfs) drains from the median on the west side 

into the east side gutter, then flows south and combines with FBIN636 at 5 year and 100-year peak runoffs 

of 4.1 and 11.9 cfs, and is collected by an existing Type R 5’ inlet at the design point (IN630A: Q5=2.6, 

Q100=4.1 cfs). Runoff collected through this inlet is conveyed to the western side of the road through an 

existing public 24” storm sewer (PR630A) where it will discharge into existing public 24” storm sewer 

(PR630B), which then discharges into the existing water quality pond. An existing riprap pad is located at 

the terminus of the storm sewer. Runoff bypassing the inlet will wrap around the curb return and continue 

south and east to the downstream infrastructure to an existing inlet along HWY 94.  

 

Design Point 18 

Basin 632L consists of approximately 1.21 acres of the existing western side of Marksheffel Road, located 

to the southeast of the site. This basin consists of an asphalt paved roadway surface and existing curb and 

gutter. Runoff from the basin (Q5=4.5, Q100=8.1 cfs) drains from the median on the east side into the west 

side gutter, then flows south combining with FBIN640 at rates of Q5=5.8 and Q100=11.6 cfs until it is 

collected by an existing Type R 15’ inlet at the design point (IN630B: Q5=5.8, Q100=10.3 cfs). Runoff 

collected through this inlet is conveyed west through an existing public 24” storm sewer (PR630B: Q5=8.9, 

Q100=15.2 cfs), where it discharges into the existing extended detention basin. An existing riprap pad is 

located at the terminus of the storm sewer.  Runoff bypassing the inlet will wrap around the curb return and 

continue south and west to the downstream infrastructure to Design Point 19. 

 

Design Point 19 

Basin L consists of approximately 0.35 acres of the existing western side of Marksheffel Road, on 

the southeast side of the site, which curves and turns into U.S. Highway 94, located to the south of the site. 

This basin consists of an asphalt paved roadway surface with an existing curb and gutter along a portion of 

the road. Runoff from the basin (Q5=1.6, Q100=2.9 cfs) drains from the median on the south side into the 

north side gutter, and then drains east. It combines with FBIN630B at rates of 1.6 and 4.9 cfs in the 5 year 

and 100-year events, and is then collected by an existing public 12” plastic corrugated pipe (PRE1: 

Q5=1.6, Q100=4.9 cfs) at DP19 (Q5=1.6, Q100=4.9 cfs). The collected flows are then conveyed north to 

an existing water quality detention pond 630. An existing riprap pad is located at the terminus of the plastic 

storm sewer. In the event any runoff will bypass this flared-end section, the runoff will bypass the curb and 

gutter and outfall into an existing water quality detention pond 630.  

 

Design Point 20 

Basin K consists of approximately 3.33 acres of Lot 11 public right of way on the south side of the 

site. This undeveloped basin is comprised of sparse prairie grasses and vegetation. Runoff from the basin 

(Q5=0.8, Q100=5.9 cfs) drains from the northern side of the basin to the south until it combines with flows 

from PR630B, PRE1 and PRE2 in the existing extended detention basin at the southeastern end of the 

site. A rip rap pad is located at the terminus of the outlet structure. The combined flow for the 5 year and 

100-year events at the Design Point 20 is 21.0 and 77.8 cfs, respectively. From here the flow will continue 

to drain west. These flows will be routed through the outlet structure as designed in the MRFD. The flows 

calculated at DP20 (Q5=21.0 cfs, Q100=77.8 cfs) are less than the flows calculated in the MRFD 

(Q5=35.98 cfs, Q100=97.97 cfs).  

 

Design Point 21 

 Basin M consists of approximately 13.93 acres of Lots 9, 10, 16 and public right of way, and is 

located on the south side of the site. This undeveloped basin is comprised primarily of sparse prairie grasses 

and vegetation. Runoff from the basin (Q5=3.0, Q100=22.2 cfs) drains from the northern side of the basin 
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to the south until it combines with flows from DP20. Basin N consists of approximately 0.71 acres of the 

existing northern side of U.S. Highway 94, located to the south of the site. This basin consists of an asphalt 

paved roadway surface and existing grassy swale on the north side of the road. Runoff from this basin 

(Q5=3.3, Q100=5.9 cfs) drains from the median on the south side into the aforementioned swale to the 

north, and then flows east until it combines with flows from Basin M and DP20 (PRE5, (Q5=21.0 cfs, 

Q100=77.8 cfs)). Combined flows at DP21 for the 5 year and 100-year events are 24.1 and 93.3 cfs, 

respectively.  From here, the combined flows drain offsite to the south through an existing 42” CMP storm 

sewer (E3: Q5=24.1, Q100=93.3 cfs), which discharges into a broad, natural swale. 

 

Design Point 22 

Basin O consists of approximately 11.52 acres of Lots 9, 13, 16 and public right of way, and is 

located on the southwestern side of the site. This undeveloped basin is comprised primarily of sparse 

prairie grasses and vegetation, with a 31’ wide dirt road running through it. Runoff from the basin 

(Q5=2.3, Q100=17.0 cfs) drains from the northeast side of the basin to the southwest until it runs into a 

localized depression. Basin P has a similar land description as the aforementioned basin, except it is 

approximately 9.17 acres in size, contains a portion of the grassy swale on the eastern side of U.S. 

Highway 24, and is comprised of Lot 6, 14, and public right of way. Runoff from this basin (Q5=1.6, 

Q100=11.9 cfs) drains from north to south, and also drains into the depression. Basin Q consists of 

approximately 1.41 acres of existing U.S. Highway 94, and is located on the southwestern side of the site. 

This basin is comprised of an asphalt paved roadway surface. Runoff from this basin (Q5=6.6, Q100=11.8 

cfs) also drains into the depression. These flows combine with DP8 for the 5 year and 100-year storms at 

Design Point 22 are 11.8 and 42.9 cfs, respectively. This flow then exits the site through an existing public 

48” corrugated metal pipe (E4: Q5=11.8, Q100=42.9 cfs). 

 

PROPOSED DRAINAGE CHARACTERISTICS  
 

General Concept Drainage Discussion 

 

Improvements proposed for early grading are overlot grading to balance the earthworks, prepare 

the site for future development, provide temporary sediment basins, surface roughing and temporary 

mulching and seeding. The outlet structures of the proposed FSD ponds will release runoff to the existing 

public 42” and 48” CMP public storm sewers located at the southeast and southwest corners of the site, 

respectively. A visual inspection of these existing structures shall be made before use. The existing public 

42” storm sewer connects to a proposed storm sewer system on the adjacent property, where it eventually 

reaches Jimmy Camp Creek. The concept storm system is proposed with the Reagan Ranch master 

development. An excerpt map of the MDDP for this development is included in the Appendix to show the 

general storm system location. The 48” CMP ties into an existing public storm sewer system which will 

route the remaining treated runoff to Sand Creek. For more information of drainage basins, existing and 

proposed structures refer to the Proposed Drainage Map located within the Appendix of this report. 

 

Detailed Drainage Discussion  

 

Design Point 1 

 Basin 664R consists of approximately 1.09 acres of the eastern half of existing Marksheffel Road 

and a portion of Highway 24 located to the north and east of the site. The basin consists of an asphalt 

paved roadway surface, curb and gutter and a raised concrete median. Runoff from the basin is collected 

and conveyed within the roadway and 6” vertical curb and gutter to an existing public 5’ Type R inlet 

(IN664) located at Design Point 1 (Q5=5.1 Q100=9.1 cfs).  Runoff collected by the inlet (Q5=2.7 

Q100=3.4 cfs) is conveyed within a public 24” storm sewer (PR664) that discharges to an existing 5’wide 

trapezoidal swale located within the Marksheffel Road ROW.  An existing riprap pad is located at the 

terminus of the storm sewer and existing riprap check dams have been installed below DP1 to aid in 

damping discharge and preventing erosion.  Runoff bypassing the inlet continues south within the curb and 

gutter to downstream infrastructure Design Point 5. 

dotprete
Contractor
discuss WQ for final design.  where will flows be routed and by which pond will they be treated?
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Design Point 2 

 Basin 662L consists of approximately 1.21 acres of existing western half of Marksheffel Road and 

a portion of Highway 24 located to the north and east of the site.   The basin consists of an asphalt paved 

roadway surface and curb and gutter. Runoff from the basin (Q5=5.6, Q100=10.0 cfs) is collected and 

conveyed within the western 6” vertical curb and gutter and pavement to a 5’ Type R inlet (IN662) located 

at Design Point 2.   Runoff collected by the inlet (Q5=3.0 Q100=3.8 cfs) is conveyed within a public 24” 

storm sewer (PR662) that discharges within the Marksheffel Road ROW existing swale.  An existing riprap 

pad is located at the terminus of the storm sewer.  Runoff bypassing the inlet continues south within the 

curb and gutter to downstream infrastructure.  

 

Design Point 3 

 Basin 661L consists of approximately 0.07 acres of the western half of Marksheffel Road located 

to the north and east of the site. The basin consists of an asphalt paved roadway surface and existing curb 

and gutter.  Runoff from the basin (Q5=0.3, Q100=0.6 cfs) is collected and conveyed within the western 6” 

vertical curb and gutter and pavement to a 5’ Type R inlet (IN661) located at Design Point 3. Runoff from 

Basin 661L combines with flow by from IN662 at peak flow rates of 2.9 and 6.7 cfs in the 5 year and 100-

year events respectively. Runoff collected by the inlet (Q5=1.9, Q100=3.2 cfs) is conveyed within a public 

18” storm sewer (PR661) that discharges within the Marksheffel Road ROW existing swale.  An existing 

riprap pad is located at the terminus of the storm sewer.  Runoff bypassing the inlet continues south within 

the curb and gutter to downstream infrastructure.  

 

Design Point 4 

Basin A consists of approximately 4.67 acres within public right of way, north of the site which 

occurs as a result of the relocation of Marksheffel Road. This area is currently undeveloped and is covered 

in sparse prairie grasses and vegetation.  Runoff from the basin (Q5=1.1, Q100=7.8 cfs) drains northwest to 

the southeast where it combines with the up-gradient roadway discharge from DP’s 1-3 within the existing 

Marksheffel Road ROW existing swale at Design Point 4. The combined runoff at DP4 has been 

calculated to reach peak flow rates of 5.3 and 13.6 cfs in the 5 year and 100-year storm events respectively. 

The runoff continues south into Basin B. 

 

Design Point 5 

Basin 654R consists of approximately 1.62 acres of existing Marksheffel Road, located to the east 

of the site. This basin consists of an asphalt paved roadway surface and existing curb and gutter. Runoff 

from the basin (Q5=7.1, Q100=12.8 cfs) drains from the west across the street onto the east side gutter, and 

then flows south until it combines with flow by of IN664 is collected by an existing Type R 5’ inlet 

(IN654: Q5=3.8, Q100=5.0 cfs). Runoff collected through this inlet will be conveyed within a 24” public 

storm sewer (PR654) across to the western side of the road where it will discharge into the existing 5’ wide 

Marksheffel Road ROW swale. The combined flows for the 5 year and 100-year events that reach the 

Design Point 5 are Q5=9.4 and Q100=18.2 cfs. An existing riprap pad is located at the terminus of the 

storm sewer. Runoff bypassing the inlet continues south within the curb and gutter to downstream 

infrastructure.  

 

Design Point 6 

Basin B and Basin D consists of 2.92 and 1.13 undeveloped acres, where a majority of the area is 

in Lots 20 and an existing swale on the west side of Marksheffel Road. Currently the basins consist of 

undeveloped land covered by sparse prairie grasses and vegetation. Basin B and Basin D are situated in 

the northeast corner of the proposed site.  Runoff produced within Basin B and Basin D are anticipated to 

reach peak runoff rates of Q5=0.7 and Q100=5.0 cfs and Q5=0.5 and Q100=3.4 cfs, respectively. This 

runoff will flow south towards Design Point 6, where it combines with runoff of DP4 and PR654. The 

combined flows for the 5 year and 100-year events for Design Point 6 is 8.0 and 22.0 cfs, respectively. 

Runoff from this design point continues to flow south. 

 

dotprete
Contractor
via an existing 24" culvert
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Design Point 7 

Basin 646R consists of approximately 0.75 acres of the east side of existing Marksheffel Road, 

located to the east of the site. This basin consists of an asphalt paved roadway surface and existing curb and 

gutter. Runoff from the basin (Q5=3.5, Q100=6.2 cfs) drains from the crown of the road down to the east 

side gutter and combines with FBIN661 and FBIN654 and is collected by an existing Type R 5’ inlet 

IN646 at the design point (Q5=3.4, Q100=4.7 cfs). Runoff collected through this inlet will be conveyed to 

the western side of the road by entering a 24” public storm sewer PR646 where it will discharge into the 

existing onsite swale. The total combined 5 year and 100-year flows at Design Point 7 is 8.1 and 18.5 cfs, 

respectively. An existing riprap pad is located at the terminus of the storm sewer.  Runoff bypassing the 

inlet continues south within the curb and gutter to downstream infrastructure.  

 

Design Point 8 

Basins C consist of approximately 2.51 acres of existing U.S. Highway 24 located to the northwest 

of the site. This basin consists of asphalt paved roadway, and a grass-lined swale on the east side of U.S. 

Highway 24. Runoff from Basin C Q5=8.2, Q100=10.8 cfs is conveyed south in the swale towards Design 

Point 22. The flowrates at Design Point 8 are Q5=5.2, Q100=10.8 cfs in the 5 year and 100-year events. 

CDOT will repair this ditch so that flows do not enter the site. In the interim the proposed early grading 

will provide a grading berm until CDOT can properly repair the ditch. 

 

Design Point 9 

Basins F consist of approximately 2.57 acres of partial Lots 18 and 19 located to the northeast of 

the site. This basin consists of early overlot grading to balance the earthworks and prepare the site for future 

development. Runoff from Basin F Q5=1.5, Q100=8.4 cfs is conveyed south to a temporary sediment basin 

at Design Point 9. The flows from Temporary Sediment Basin 1 (TSB1) will discharge through a 6” PVC 

storm sewer into the existing Marksheffel Road ROW swale.    

 

Design Point 10 

Basins E consist of approximately 9.53 acres of partial Lots 15, 18 and 19 located to the northeast 

of the site. This basin consists of early overlot grading to balance the earthworks and prepare the site for 

future development. Runoff from Basin E Q5=3.9, Q100=21.5 cfs is conveyed south to a temporary 

sediment basin at Design Point 10. The flows from Temporary Sediment Basin 2 (TSB2) will discharge 

through a 6” PVC storm sewer into the existing Marksheffel Road ROW swale.    

 

Design Point 11 

Basin G consists of approximately 1.62 acres located on the northeast side of the site. Currently the 

basin consists of a small part of Lots 16, 17 and the 5’ swale on the west side of Marksheffel Road. Runoff 

from the basin (Q5=0.6, Q100=3.7 cfs) combines with runoff from DP6, DP9, DP10 and PR646 in the 

existing Marksheffel Road ROW swale. The combined runoff at Design Point 11 has been calculated to 

reach peak flow rates of 12.7 and 42.9 cfs in the 5 and 100-year storm events, respectively. Runoff from 

this design point continues to flow south. 

 

Design Point 12 

Basins H consist of approximately 11.25 acres of Lots 13, 14 and part of Lot 15 located to the west 

of the site. This basin consists of early overlot grading to balance the earthworks and prepare the site for 

future development. Runoff from Basin H Q5=4.5, Q100=24.4 cfs is conveyed south to a temporary 

sediment basin at Design Point 12. The flows from Temporary Sediment Basin 3 (TSB3) will discharge 

through a 6” PVC storm sewer into the existing Marksheffel Road ROW swale.    

 

Design Point 13 

Basins F1 consist of approximately 12.10 acres of Lots 12, 16 and part of Lot 17 located to the east of the 

site. This basin consists of early overlot grading to balance the earthworks and prepare the site for future 

development. Runoff from Basin F1 Q5=4.7, Q100=25.8 cfs is conveyed south to a temporary sediment 
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basin at Design Point 13. The flows from Temporary Sediment Basin 4 (TSB4) will discharge through a 

6” PVC storm sewer into the existing Marksheffel Road ROW swale.    

 

Design Point 14 

Basin 641L consists of approximately 1.58 acres of the west side of Marksheffel Road, located east 

of the site. This basin is mainly comprised of an asphalt paved roadway surface and existing curb and 

gutter. Runoff from the basin (Q5=5.8, Q100=10.4 cfs) is directed to a 5’ Type R existing inlet at the 

design point (IN640:Q5=2.9, Q100=3.8 cfs). Runoff collected by this inlet is conveyed to the existing 

swale via a public 24” storm sewer, PR640. An existing riprap pad is located at the terminus of the storm 

sewer. Runoff bypassing the inlet continues south within the curb and gutter to downstream infrastructure.  

 

Design Point 15 

Basin J consists of approximately 1.13 acres located on the northeast side of the site. Currently the 

basin consists of a small part of Lots 16, 12 and the 5’ swale on the west side of Marksheffel Road. Runoff 

from the basin (Q5=0.5, Q100=2.9 cfs) combines with runoff from DP11, DP12, DP13 and PR640 in the 

existing Marksheffel Road ROW swale. The combined runoff at Design Point 15 has been calculated to 

reach peak flow rates of 18.5 and 72.0 cfs in the 5 and 100-year storm events, respectively. Runoff from 

this design point continues to flow south. 

 

 

Design Point 16 

Basin 637R consists of approximately 0.91 acres of the eastern side of Marksheffel Road, located 

to the east of the site. This basin consists of a roadway surface and curb and gutter. Runoff from the basin 

(Q5=3.1, Q100=5.5 cfs) drains from the median on the west side into the east side gutter which flows south 

and combines with FBIN646 at Design Point 16 with 5 year and 100-year runoff of 6.0 and 14.8 cfs, and is 

collected by an existing Type R 5’ inlet (IN636: Q5=3.0, Q100=4.3 cfs). Runoff collected through this inlet 

is conveyed to the western side of the road through an existing public 24“storm sewer (PR636) where it 

will discharge into the existing Marksheffel Road ROW swale. An existing riprap pad is located at the 

terminus of the storm sewer. Runoff bypassing the inlet continues south within the curb and gutter to 

downstream infrastructure.  

 

Design Point 17 

Basin J1 consists of approximately 1.14 acres located on the east side of the site. Currently the 

basin consists of a small part of Lots 11 and the 5’ swale on the west side of Marksheffel Road. Runoff 

from the basin (Q5=0.5, Q100=2.7 cfs) combines with runoff from DP15 and PR636 in the existing 

Marksheffel Road ROW swale. The combined runoff at Design Point 17 has been calculated to reach peak 

flow rates of 19.5 and 71.8 cfs in the 5 and 100-year storm events, respectively. Runoff from this design 

point continues to flow south. 

 

Design Point 18 

Basin K consists of approximately 11.16 acres of Lots 16 and part of Lot 9 located to the southwest 

of the site. This basin consists of early overlot grading to balance the earthworks and prepare the site for 

future development. Runoff from Basin K Q5=4.8, Q100=26.0 cfs is conveyed south to a temporary 

sediment basin at Design Point 18. The flows from Temporary Sediment Basin 5 (TSB5) will discharge 

through a 6” PVC storm sewer to an existing 48” CMP public storm sewer located at the southwest corner 

of the site, Design Point 26.    

 

Design Point 19 

Basins I consist of approximately 13.13 acres of Lots 10 and part of Lot 9 located to the southeast of the 

site. This basin consists of early overlot grading to balance the earthworks and prepare the site for future 

development. Runoff from Basin I Q5=5.2, Q100=28.6 cfs is conveyed south to a temporary sediment 

basin at Design Point 19. The flows from Temporary Sediment Basin 6 (TSB6) will discharge through a 

6” PVC storm sewer into the existing Marksheffel Road ROW swale.    
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Design Point 20 

Basin 631R consists of approximately 0.56 acres of the existing eastern side of Marksheffel Road, 

located to the southeast of the site. This basin consists of an asphalt paved roadway surface and existing 

curb and gutter. Runoff from the basin (Q5=2.4, Q100=4.2 cfs) drains from the median on the west side 

into the east side gutter, then flows south and combines with FBIN636 at 5 year and 100-year peak runoffs 

of 4.1 and 11.9 cfs, and is collected by an existing Type R 5’ inlet at the design point (IN630A: Q5=2.6, 

Q100=4.1 cfs). Runoff collected through this inlet is conveyed to the western side of the road through an 

existing public 24” storm sewer (PR630A) where it will discharge into existing public 24” storm sewer 

(PR630B), which then discharges into the existing water quality pond. An existing riprap pad is located at 

the terminus of the storm sewer. Runoff bypassing the inlet continues south within the curb and gutter to 

downstream infrastructure.  

 

Design Point 21 

Basin 632L consists of approximately 1.21 acres of the existing western side of Marksheffel Road, 

located to the southeast of the site. This basin consists of an asphalt paved roadway surface and existing 

curb and gutter. Runoff from the basin (Q5=4.5, Q100=8.1 cfs) drains from the median on the east side into 

the west side gutter, then flows south combining with FBIN640 at rates of Q5=5.8 and Q100=11.6 cfs until 

it is collected by an existing Type R 15’ inlet at the design point (IN630B: Q5=5.8, Q100=10.3 cfs). Runoff 

collected through this inlet is conveyed west through an existing public 24” storm sewer (PR630B: 

Q5=8.9, Q100=15.2 cfs), where it discharges into the existing extended detention basin. An existing riprap 

pad is located at the terminus of the storm sewer.  Runoff bypassing the inlet continues south within the 

curb and gutter to downstream infrastructure.  

 

Design Point 22 

Basin L consists of approximately 1.11 acres of a portion of Lots 11, and a portion of the existing 

5’ swale on the west of the road. Runoff from the basin (Q5=0.4, Q100=2.5 cfs) drains south and combines 

with flows from DP17. The combined flow for the 5 year and 100-year events at the Design Point 22 are 

18.3 and 67.6 cfs, respectively. This flow will collect in an existing Type C area inlet and will continue 

south-southwest through an existing 24” public storm sewer, PRE2 (Q5=18.3, Q100=67.6 cfs), into an 

existing extended detention basin. An existing rip rap rundown is provided to prevent erosion. 

 

Design Point 23 

Basin N consists of approximately 0.35 acres of the existing western side of Marksheffel Road, on 

the southeast side of the site, which curves and turns into U.S. Highway 94, located to the south of the site. 

This basin consists of an asphalt paved roadway surface with an existing curb and gutter along a portion of 

the road. Runoff from the basin (Q5=1.6, Q100=2.9 cfs) drains from the median on the south side into the 

north side gutter, and then drains east. It combines with FBIN630B at rates of 1.6 and 4.9 cfs in the 5 year 

and 100-year events, and is then collected by an existing public 12” plastic corrugated pipe (PRE1: 

Q5=1.6, Q100=5.0 cfs). The collected flows are then conveyed north to an extended detention basin. An 

existing riprap pad is located at the terminus of the plastic storm sewer. Runoff bypassing the inlet 

continues east within the curb and gutter to downstream infrastructure.  

 

Design Point 24 

Basin L1 consists of approximately 2.24 acres of public right of way on the south side of the site. 

This undeveloped basin is comprised of sparse prairie grasses and vegetation. Runoff from the basin 

(Q5=0.7, Q100=5.2 cfs) drains from the northern side of the basin to the south until it combines with flows 

from PR630B, PRE1 and PRE2 in the existing extended detention basin at the southeastern end of the 

site. An existing riprap pad is located at the terminus of the outlet structure. The combined flow for the 5 

year and 100-year events at the Design Point 24 is 24.1 and 80.1 cfs, respectively. From here the flow will 

continue to drain west. These flows will be routed through the outlet structure as designed in the MRFD. 

The flows calculated at DP24 (Q5=24.1 cfs, Q100=80.1 cfs) are less than the flows calculated in the 
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MRFD (Q5=35.98 cfs, Q100=97.97 cfs). From visual inspection, the existing water quality and detention 

pond is functioning as intended.  

 

Design Point 25 

Basin L2 consists of approximately 7.05 acres of public right of way, and is located on the south 

side of the site. This undeveloped basin is comprised primarily of sparse prairie grasses and vegetation. 

Runoff from the basin (Q5=1.9, Q100=14.1 cfs) drains from the northern side of the basin to the south 

until it combines with flows from DP24. Basin O consists of approximately 0.72 acres of the existing 

northern side of U.S. Highway 94, located to the south of the site. This basin consists of an asphalt paved 

roadway surface and existing grassy swale on the north side of the road. Runoff from this basin (Q5=3.4, 

Q100=6.0 cfs) drains from the median on the south side into the aforementioned swale to the north, and 

then flows east until it combines with flows from Basin L2 and DP24. The combined flows at DP25 for 

the 5 year and 100-year events are 26.2 and 86.5 cfs, respectively.  From here, the combined flows drain 

offsite to the south through an existing 42” CMP storm sewer (E3: Q5=26.2, Q100=86.5 cfs), which 

discharges into a broad, natural swale. The existing 42” CMP has capacity to carry the peak flow of 86.5 

cfs. The proposed flows calculated at DP25 (Q5=26.2 cfs, Q100=86.5 cfs) are less than the existing flows 

calculated in this report (Q5=24.1 cfs, Q100=93.3 cfs), see appendix existing rational calculations and 

existing conditions drainage map.  

 

Design Point 26 

Basin M consists of approximately 11.24 acres of public right of way, and is located on the 

southwestern side of the site. This undeveloped basin is comprised primarily of sparse prairie grasses and 

vegetation, with a 31’ wide dirt road running through it. Runoff from the basin (Q5=7.0, Q100=28.7 cfs) 

drains from the northeast side of the basin to the southwest until it runs into a localized depression. Basin 

P consists of approximately 1.41 acres of existing U.S. Highway 94, and is located on the southwestern 

side of the site. This basin is comprised of an asphalt paved roadway surface. Runoff from this basin 

(Q5=6.5, Q100=11.7 cfs) also drains into the depression. These flows combine with DP8 and DP18 for the 

5 year and 100-year storms at Design Point 26 are 13.5 and 45.9 cfs, respectively. This flow then exits the 

site through an existing public 48” corrugated metal pipe (E4: Q5=13.5, Q100=45.9 cfs). The existing 48” 

CMP pipe has the capacity to carry the peak flow of 45.9 cfs. 

 

EROSION CONTROL  

 
It is the policy of El Paso County that a grading and erosion control plan be submitted with the drainage 

report. Proposed silt fence, vehicle traffic control, reseeding and mulching, straw bale barriers, and 

temporary sediment basins are proposed as a few of the erosion control measures. 

 

DRAINAGE & BRIDGE FEES 

 
Crossroads North subdivision lays within the Jimmy Camp Creek and Peterson Field Drainage Basins.   

Crossroads North will be platted in one or multiple phases or final plats.   Crossroads North will be a re-plat 

of Hillcrest Acres, originally platted in 1960. The County Drainage Fee program did not exist in 1960, 

therefore drainage and bridge fees will be required to be paid upon platting and at the time the MDDP for 

the site is approved 

 

CONSTRUCTION COST OPINION  

 

The construction cost associated with the early grading are for earth moving, proposed silt fence, vehicle 

traffic control, reseeding and mulching, straw bale barriers, and temporary sediment basins. Assurances 

will be posted with the submittal early grading plan (GEC).  
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TEMPORARY SEDIMENT POND SUMMARY  

 
A total of six proposed private temporary sediment basins have been designed per the Mile High Flood 

District (MHFD) Drainage Criteria manual (SB-5 and SB-6 details). The six temporary sediment basins are 

summarized below. 

 
 

 

 

 

Temporary Sediment Pond Table 

TSB Upstream Drainage Basin Required Volume  

(cubic-feet) 

Provided Volume  

(cubic-feet) 

1 F 7,841 16,117 

2 E 27,007 40,511 

3    H 31,799 68,825 

4   F1 34,848 130,680 

5 K 31,799 95,832 

6    I 37,897 40,511. 

 

 

 

 

SUMMARY  
 
Development of Crossroads North will not adversely affect the surrounding development. The proposed 

early grading will adequately convey, detain and route runoff from the onsite & offsite flows to existing 

facilities.  All drainage facilities described herein and shown on the included Proposed Drainage Map (See 

Appendix) are subject to change upon the MDDP being approved for the site. The final drainage report is 

only for the early grading. Care will be taken to accommodate overland emergency flow routes on site and 

temporary drainage conditions.  
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lpackman
Text Box
Comments for this review are preliminary in nature. Revise to provide pond bmp sheets on the next submittal.
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BASIN

TOTAL

AREA

TOTAL

AREA AREA C5 C100 AREA C5 C100 AREA C5 C100 C5 C100

(SF) (Acres) (Acres) (Acres) (Acres)

A 203381.3256 4.67 0.00 0.90 0.96 0.00 0.59 0.70 4.67 0.08 0.35 0.08 0.35

B 158516.3618 3.64 0.00 0.90 0.96 0.00 0.30 0.50 3.64 0.08 0.35 0.08 0.35

C 109239.8277 2.51 1.59 0.90 0.96 0.00 0.30 0.50 0.92 0.08 0.35 0.60 0.74

D 91440.6938 2.10 0.91 0.90 0.96 0.00 0.30 0.50 1.19 0.08 0.35 0.43 0.61

E 471391.0309 10.82 0.00 0.90 0.96 0.00 0.30 0.50 10.82 0.08 0.35 0.08 0.35

F 43435.2924 1.00 0.31 0.90 0.96 0.00 0.30 0.50 0.69 0.08 0.35 0.34 0.54

G 391802.4147 8.99 0.00 0.90 0.96 0.00 0.30 0.50 8.99 0.08 0.35 0.08 0.35

H 654546.7604 15.03 0.00 0.90 0.96 0.00 0.30 0.50 15.03 0.08 0.35 0.08 0.35

I 183810.6797 4.22 0.00 0.90 0.96 0.00 0.30 0.50 4.22 0.08 0.35 0.08 0.35

J 125261.6321 2.88 0.00 0.90 0.96 0.00 0.45 0.59 2.88 0.08 0.35 0.08 0.35

J1 116434.8196 2.67 0.00 0.90 0.96 0.00 0.45 0.59 2.67 0.08 0.35 0.08 0.35

K 145033.8974 3.33 0.00 0.90 0.96 0.00 0.45 0.59 3.33 0.08 0.35 0.08 0.35

L 15414.997 0.35 0.35 0.90 0.96 0.00 0.45 0.59 0.00 0.08 0.35 0.90 0.96

M 606580.5543 13.93 0.00 0.90 0.96 0.00 0.45 0.59 13.93 0.08 0.35 0.08 0.35

N 31084.7798 0.71 0.71 0.90 0.96 0.00 0.45 0.59 0.00 0.08 0.35 0.90 0.96

O 501674.7436 11.52 0.00 0.90 0.96 0.00 0.45 0.59 11.52 0.08 0.35 0.08 0.35

P 399360.1957 9.17 0.00 0.90 0.96 0.00 0.45 0.59 9.17 0.08 0.35 0.08 0.35

Q 61495.5769 1.41 1.41 0.90 0.96 0.00 0.45 0.59 0.00 0.08 0.35 0.90 0.96

631R N/A 0.56 0.56 0.90 0.96 0.00 0.45 0.59 0.00 0.08 0.35 0.90 0.96

632L N/A 1.21 1.21 0.90 0.96 0.00 0.45 0.59 0.00 0.08 0.35 0.90 0.96

637R N/A 0.91 0.91 0.90 0.96 0.00 0.45 0.59 0.00 0.09 0.36 0.90 0.96

641L N/A 1.58 1.58 0.90 0.96 0.00 0.45 0.59 0.00 0.09 0.36 0.90 0.96

646R N/A 0.75 0.75 0.90 0.96 0.00 0.42 0.57 0.00 0.09 0.36 0.90 0.96

654R N/A 1.62 1.62 0.90 0.96 0.00 0.39 0.55 0.00 0.09 0.36 0.90 0.96

661L N/A 0.07 0.07 0.90 0.96 0.00 0.36 0.53 0.00 0.09 0.36 0.90 0.96

662L N/A 1.21 1.21 0.90 0.96 0.00 0.33 0.51 0.00 0.09 0.36 0.90 0.96

664R N/A 1.09 1.09 0.90 0.96 0.00 0.30 0.49 0.00 0.09 0.36 0.90 0.96

Italized values taken from Marksheffel FDR Calculated by:

Date:

Checked by:

CROSSROADS NORTH

GEC-EXISTING CONDITIONS DRAINAGE CALCULATIONS

(Area Runoff Coefficient Summary)

STREETS/DEVELOPED DEVELOPED LOTS UNDEVELOPED/LANDSCAPE RUNOFF COEFFICIENT

GT

3/24/2023

VAS

MS CIVIL, INC
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OVERLAND STREET  /  CHANNEL FLOW

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL CHECK I5 I100 Q5 Q100

(Acres) (ft) (ft) (min) (ft) (%) (fps) (min) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

A 4.67 0.08 0.35 0.08 300 28 15.3 591 2.9% 1.2 8.3 23.6 15.0 2.8 4.8 1.1 7.8

B 3.64 0.08 0.35 0.08 300 19 17.3 657 7.0% 1.9 5.9 23.3 15.3 2.9 4.8 0.8 6.1

C 2.51 0.60 0.74 0.90 100 2.0 2.9 883 2.1% 1.0 14.5 17.4 15.5 3.3 5.5 5.0 10.2

D 2.10 0.43 0.61 0.90 100 2 2.9 600 3.7% 1.3 7.5 10.3 13.9 4.1 6.8 3.7 8.8

E 10.82 0.08 0.35 0.08 300 26 15.6 1121 3.7% 1.3 13.9 29.5 17.9 2.5 4.2 2.2 15.9

F 1.00 0.34 0.54 0.90 100 2 2.9 285 1.4% 0.8 5.7 8.6 12.1 4.4 7.3 1.5 3.9

G 8.99 0.08 0.35 0.08 300 23 16.3 809 3.2% 1.3 10.8 27.1 16.2 2.6 4.4 1.9 13.9

H 15.03 0.08 0.35 0.08 300 8 23.1 495 3.2% 1.3 6.6 29.6 14.4 2.5 4.2 3.0 22.1

I 4.22 0.08 0.35 0.08 300 14 19.2 438 4.8% 1.5 4.8 24.0 14.1 2.8 4.7 1.0 7.0

J 2.88 0.08 0.35 0.08 300 25 15.8 303 3.9% 1.4 3.7 19.5 13.4 3.1 5.2 0.7 5.3

J1 2.67 0.08 0.35 0.08 300 19 17.3 729 4.4% 1.5 8.3 25.6 15.7 2.7 4.6 0.6 4.3

K 3.33 0.08 0.35 0.08 300 22 16.5 478 6.7% 1.8 4.4 20.9 14.3 3.0 5.1 0.8 5.9

L 0.35 0.90 0.96 0.90 30 0.5 1.7 0 0.0% 0.0 0.0 5.0 5.0 5.2 8.7 1.6 2.9

M 13.93 0.08 0.35 0.08 300 16 18.4 754 6.1% 1.7 7.3 25.6 15.9 2.7 4.6 3.0 22.2

N 0.71 0.90 0.96 0.90 25 0.5 1.4 0 0.0% 0.0 0.0 5.0 5.0 5.2 8.7 3.3 5.9

O 11.52 0.08 0.35 0.08 300 14 19.2 917 4.7% 1.5 10.1 29.3 16.8 2.5 4.2 2.3 17.0

P 9.17 0.08 0.35 0.08 300 6 25.4 944 4.6% 1.5 10.5 35.9 16.9 2.2 3.7 1.6 11.9

Q 1.41 0.90 0.96 0.90 90 1.8 2.7 0 0.0% 0.0 0.0 5.0 5.0 5.2 8.7 6.6 11.8

631R 0.56 0.90 0.96 0.90 30 0.1 3.4 200 1.8% 0.9 3.5 6.9 9.8 4.7 7.9 2.4 4.2

632L 1.21 0.90 0.96 0.90 53 3.0 1.5 1000 1.8% 0.9 17.7 19.2 9.8 4.2 7.0 4.5 8.1

637R 0.91 0.90 0.96 0.90 77 3.0 2.0 900 0.5% 1.4 10.6 12.6 16.2 3.8 6.3 3.1 5.5

641L

GEC-EXISTING CONDITIONS DRAINAGE CALCULATIONS

CROSSROADS NORTH

Time of Travel (T t )

From DCM Table 5-1

(Area Drainage Summary)
From Area Runoff Coefficient Summary TOTAL  FLOWS INTENSITY *

641L 1.58 0.90 0.96 0.90 47 1.0 1.9 1500 2.3% 3.0 8.2 10.2 13.0 4.1 6.9 5.8 10.4

646R 0.75 0.90 0.96 0.90 41 1.0 1.7 78 1.8% 2.7 0.5 5.0 5.0 5.2 8.7 3.5 6.2

654R 1.62 0.90 0.96 0.90 91 5.0 2.0 1000 4.3% 4.1 4.0 6.0 16.1 4.9 8.2 7.1 12.8

661L 0.07 0.90 0.96 0.90 82 3.0 2.1 100 2.7% 3.3 0.5 5.0 5.0 5.2 8.7 0.3 0.6

662L 1.21 0.90 0.96 0.90 75 3.0 2.0 800 4.6% 4.3 3.1 5.1 14.9 5.1 8.6 5.6 10.0

664R 1.09 0.90 0.96 0.90 78 3.0 2.1 600 5.3% 4.6 2.2 5.0 5.0 5.2 8.7 5.1 9.1

* Intensity equations assume a minimum travel time of 5 minutes. Calculated by:

Italized values taken from Marksheffel FDR Date:

Checked by:

3/24/2023

VAS

GT

MS CIVIL, INC.

GEC FDR Existing Drainage Calcs.xls Page 1 4/14/2023



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS/PIPES CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL LocationI5 I100 Q5 Q100 COMMENTS

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

1 664R 0.98 1.05 5.0 5.2 8.7 5.1 9.1 EX 5' CDOT TYPE R AG INLET

2 662L 1.09 1.16 5.1 5.1 8.6 5.6 10.0 EX 5' CDOT TYPE R AG INLET

3 FBIN662, 661L 0.57 0.79 5.1 50 2.7% 3.3 0.3 5.3 5.1 8.5 2.9 6.7 EX 5' CDOT TYPE R AG INLET

4 PR664, PR662, PR661, 1.85 2.84 23.6 2.8 4.8 5.3 13.6 EX 5' BTM EARTH TRAP CHANNEL

A

5 FBIN664, 654R 1.92 2.21 6.0 4.9 8.2 9.4 18.2 EX 5' CDOT TYPE R AG INLET

6 DP4, PR654, 2.92 4.72 23.6 535 4.9% 3.3 2.7 26.3 2.7 4.5 7.8 21.3 EX 5' BTM EARTH TRAP CHANNEL

B

7 FBIN661, FBIN654, 646R 2.01 2.73 6.0 800 2.0% 2.8 4.7 10.7 4.0 6.8 8.1 18.5 EX 5' CDOT TYPE R AG INLET

8 C, D, F 2.75 3.67 17.4 1290 2.1% 2.2 9.9 27.3 2.6 4.4 7.2 16.2 EX 5' BTM EARTH TRAP CHANNEL

9 DP6, E, PR646 4.63 9.21 26.3 793 1.8% 2.0 6.6 32.8 2.3 3.9 10.9 36.2 EX 5' BTM EARTH TRAP CHANNEL

10 H 1.20 5.26 29.6 2.5 4.2 3.0 22.1 LOCALIZED LOWPOINT

11  G, DP10 1.92 8.41 29.6 730 1.4% 0.8 14.9 44.5 1.9 3.2 3.6 26.6 EX 5' BTM EARTH TRAP CHANNEL

12 641L 1.42 1.52 10.2 4.1 6.9 5.8 10.4 EX 5' CDOT TYPE R AG INLET

Basin 662L Tc was used

Basin 662L Tc was used

Basin 654R Tc was used

Basin 664R Tc was used

Basin A Tc was used

CROSSROADS NORTH

GEC-EXISTING CONDITIONS DRAINAGE CALCULATIONS

(Basin Routing Summary)

From Area Runoff Coefficient Summary Time of Travel (T t )

Basin 641L Tc was used

Design Point 4 Tc was used

Basin 654R Tc was used

Basin C Tc was used

Design Point 6 Tc was used

Basin H Tc was used

Design Point 9 Tc was used

MS CIVIL, INC.

GEC FDR Existing Drainage Calcs.xls Page 1 4/14/2023



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS/PIPES CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL LocationI5 I100 Q5 Q100 COMMENTS

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

CROSSROADS NORTH

GEC-EXISTING CONDITIONS DRAINAGE CALCULATIONS

(Basin Routing Summary)

From Area Runoff Coefficient Summary Time of Travel (T t )

13 DP9, DP11, PR640, I 7.60 19.64 32.8 547 0.7% 1.3 7.3 40.1 2.0 3.4 15.5 67.4 EX 36" CULVERT

14 FBIN646, 637R 1.98 2.91 10.7 871 0.5% 1.4 10.3 21.0 3.0 5.1 6.0 14.8 EX 5' CDOT TYPE R AG INLET

15 DP13, J, PR636 8.53 21.20 40.1 296 0.5% 1.4 3.5 43.6 1.9 3.2 16.4 68.3 EX 5' BTM EARTH TRAP CHANNEL

16 DP15, J1 8.75 22.14 43.6 550 1.2% 1.6 5.6 49.2 1.7 2.9 15.2 64.6 EX CDOT TYPE C AREA INLET

W/RIPRAP BYPASS RUNDOWN

AND 24" RCP

17 FBIN636, 631R 1.49 2.60 21.0 650 1.5% 2.4 4.5 25.4 2.7 4.6 4.1 11.9 EX 5' CDOT TYPE R AG INLET

18 FBIN640, 632L 1.80 2.13 10.2 986 1.1% 2.1 8.0 18.1 3.2 5.4 5.8 11.6 EX 15' CDOT TYPE R AG INLET

19 FBIN630B, L 0.32 0.57 5.0 5.2 8.7 1.6 4.9 EX 12" PLASTIC CORR PIPE 

20 PRE1, PRE2, PR630B, K 12.08 26.66 49.2 1.7 2.9 21.0 77.8 EX WQ POND

21 PRE5, M, N 13.83 31.98 49.2 1.7 2.9 24.1 93.3 EX 42" RCP

22 O, P, Q, DP8 5.68 12.27 27.3 1884 3.1% 2.7 11.8 39.1 2.1 3.5 11.8 42.9 EX 48" CMP

Design Point 8 Tc was used

Design Pt 15 Tc was used

Design Point 14 Tc was used

Design Pt 12 Tc was used

Basin L Tc was used

Design Pt 16 was used

Design Point 20 Tc was used

Design Point 9 Tc was used

Design Pt 7 Tc was used

Design Pt 13 Tc was used

MS CIVIL, INC.
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Intensity* Flow

PIPE RUN
Contributing

Pipes/Design Points/Struct

Equivalent

CA 5

Equivalent

CA 100

Maximum

T C

I 5 I 100 Q 5 Q 100

664 IN664R 0.52 0.39 5.0 5.2 8.7 2.7 3.4

662 IN662L 0.58 0.44 5.1 5.1 8.6 3.0 3.8

661 IN661L 0.37 0.38 5.3 5.1 8.5 1.9 3.2

654 IN654 0.78 0.61 6.0 4.9 8.2 3.8 5.0

646 IN646 0.84 0.69 10.7 4.0 6.8 3.4 4.7

640 IN640 0.71 0.55 10.2 4.1 6.9 2.9 3.8

636 IN636 0.99 0.85 21.0 3.0 5.1 3.0 4.3

630A IN630A 0.95 0.90 25.4 2.7 4.6 2.6 4.1

630B IN630B, IN630A 2.75 2.79 18.1 3.2 5.4 8.9 15.2

E1 DP19 0.32 0.57 5.0 5.2 8.7 1.6 4.9

E2 INDP16 8.75 22.14 49.2 1.7 2.9 15.2 64.6

E3 DP21 13.83 31.98 49.2 1.7 2.9 24.1 93.3

E4 DP22 5.68 12.27 39.1 2.1 3.5 11.8 42.9

E5 DP20 12.08 26.42 49.2 1.7 2.9 21.0 77.1

* Intensity equations assume a minimum travel time of 5 minutes. Calculated by:

DP - Design Point Date:

EX - Existing Design Point Checked by:IN- Inlet VAS

CROSSROADS NORTH

GEC-EXISTING CONDITIONS DRAINAGE CALCULATIONS

(Storm Sewer Routing Summary)

GT

  FB- Flow By from Design Point 3/24/2023

MS CIVIL, INC
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BASIN

TOTAL

AREA

TOTAL

AREA AREA C5 C100 AREA C5 C100 AREA C5 C100 C5 C100

(SF) (Acres) (Acres) (Acres) (Acres)

A 203519 4.67 0.00 0.90 0.96 0.00 0.12 0.39 4.67 0.08 0.35 0.08 0.35

B 127250 2.92 0.00 0.90 0.96 0.27 0.12 0.39 2.65 0.08 0.35 0.08 0.35

C 109332 2.51 1.59 0.90 0.96 0.00 0.12 0.39 0.92 0.08 0.35 0.60 0.74

D 49197 1.13 0.00 0.90 0.96 0.00 0.12 0.39 1.13 0.08 0.35 0.08 0.35

E 415316 9.53 0.00 0.90 0.96 9.53 0.12 0.39 0.00 0.08 0.35 0.12 0.39

F 112146 2.57 0.00 0.90 0.96 2.57 0.12 0.39 0.00 0.08 0.35 0.12 0.39

F1 527158 12.10 0.00 0.90 0.96 12.10 0.12 0.39 0.00 0.08 0.35 0.12 0.39

G 70439 1.62 0.00 0.90 0.96 0.76 0.12 0.39 0.86 0.08 0.35 0.10 0.37

H 489911 11.25 0.00 0.90 0.96 11.25 0.12 0.39 0.00 0.08 0.35 0.12 0.39

I 572019 13.13 0.00 0.90 0.96 13.13 0.12 0.39 0.00 0.08 0.35 0.12 0.39

J 49015 1.13 0.00 0.90 0.96 0.53 0.12 0.39 0.60 0.08 0.35 0.10 0.37

J1 49759 1.14 0.00 0.90 0.96 0.77 0.12 0.39 0.37 0.08 0.35 0.11 0.38

K 486179 11.16 0.00 0.90 0.96 11.16 0.12 0.39 0.00 0.08 0.35 0.12 0.39

L 48142 1.11 0.00 0.90 0.96 0.34 0.12 0.39 0.77 0.08 0.35 0.09 0.36

L1 97566 2.24 0.00 0.90 0.96 0.14 0.12 0.39 2.10 0.08 0.35 0.08 0.35

L2 307202 7.05 0.00 0.90 0.96 0.01 0.12 0.39 7.04 0.08 0.35 0.08 0.35

M 489476 11.24 1.23 0.90 0.96 0.00 0.12 0.39 10.01 0.08 0.35 0.17 0.42

N 15430 0.35 0.35 0.90 0.96 0.00 0.12 0.39 0.00 0.08 0.35 0.90 0.96

O 31380 0.72 0.72 0.90 0.96 0.00 0.12 0.39 0.00 0.08 0.35 0.90 0.96

P 61207 1.41 1.41 0.90 0.96 0.00 0.12 0.39 0.00 0.08 0.35 0.90 0.96

631R N/A 0.56 0.56 0.90 0.96 0.00 0.45 0.59 0.00 0.08 0.35 0.90 0.96

632L N/A 1.21 1.21 0.90 0.96 0.00 0.45 0.59 0.00 0.08 0.35 0.90 0.96

637R N/A 0.91 0.91 0.90 0.96 0.00 0.45 0.59 0.00 0.09 0.36 0.90 0.96

641L N/A 1.58 1.58 0.90 0.96 0.00 0.45 0.59 0.00 0.09 0.36 0.90 0.96

646R N/A 0.75 0.75 0.90 0.96 0.00 0.42 0.57 0.00 0.09 0.36 0.90 0.96

654R N/A 1.62 1.62 0.90 0.96 0.00 0.39 0.55 0.00 0.09 0.36 0.90 0.96

661L N/A 0.07 0.07 0.90 0.96 0.00 0.36 0.53 0.00 0.09 0.36 0.90 0.96

662L N/A 1.21 1.21 0.90 0.96 0.00 0.33 0.51 0.00 0.09 0.36 0.90 0.96

664R N/A 1.09 1.09 0.90 0.96 0.00 0.30 0.49 0.00 0.09 0.36 0.90 0.96

Italized values taken from Marksheffel FDR Calculated by:

Date:

Checked by:

RUNOFF COEFFICIENT

GT

3/29/2023

VAS

CROSSROADS NORTH

GEC-PROPOSED CONDITIONS DRAINAGE CALCULATIONS

(Area Runoff Coefficient Summary)

STREETS/DEVELOPED DEVELOPED LOTS/OVERLOT GRADE UNDEVELOPED/LANDSCAPE

MS CIVIL, INC

GEC FDR Proposed Drainage Calcs.xls Page 1 4/18/2023



OVERLAND STREET  /  CHANNEL FLOW

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL CHECK I5 I100 Q5 Q100

(Acres) (ft) (ft) (min) (ft) (%) (fps) (min) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

A 4.67 0.08 0.35 0.08 300 28 15.3 591 2.9% 1.2 8.3 23.5 15.0 2.8 4.8 1.1 7.8

B 2.92 0.08 0.35 0.08 300 19 17.3 657 7.0% 1.9 5.9 23.2 15.3 2.9 4.8 0.7 5.0

C 2.51 0.60 0.74 0.90 100 2.0 2.9 883 2.1% 1.0 14.4 17.3 15.5 3.5 5.8 5.2 10.8

D 1.13 0.08 0.35 0.90 100 6 2.0 281 8.2% 2.0 2.3 5.0 12.1 5.2 8.7 0.5 3.4

E 9.53 0.12 0.39 0.12 100 16 7.1 941 3.0% 1.7 9.1 16.2 15.8 3.4 5.8 3.9 21.5

F 2.57 0.12 0.39 0.90 100 9 1.7 494 4.3% 2.1 4.0 5.7 13.3 5.0 8.3 1.5 8.4

F1 12.10 0.12 0.39 0.90 100 0.5 4.5 1309 2.5% 1.6 13.8 18.3 17.8 3.3 5.5 4.7 25.8

G 1.62 0.10 0.37 0.10 80 21 5.5 759 1.3% 1.7 7.5 13.0 14.7 3.7 6.3 0.6 3.7

H 11.25 0.12 0.39 0.12 100 9 8.6 1203 2.0% 1.4 14.2 22.7 17.2 3.3 5.6 4.5 24.4

I 13.13 0.12 0.39 0.12 100 2 14.1 1169 1.6% 1.3 15.4 29.5 17.1 3.3 5.6 5.2 28.6

J 1.13 0.10 0.37 0.10 50 9 4.9 536 1.3% 1.7 5.2 10.1 13.3 4.1 6.9 0.5 2.9

J1 1.14 0.11 0.38 0.11 100 6 9.9 375 2.4% 2.3 2.7 12.6 12.6 3.8 6.3 0.5 2.7

K 11.16 0.12 0.39 0.12 100 5 10.4 738 5.3% 2.3 5.4 15.8 14.7 3.6 6.0 4.8 26.0

L 1.11 0.09 0.36 0.09 75 16 5.7 528 1.1% 1.6 5.5 11.2 13.4 3.7 6.2 0.4 2.5

L1 2.24 0.08 0.35 0.08 100 6 10.2 190 8.4% 2.0 1.6 11.7 11.6 3.9 6.6 0.7 5.2

L2 7.05 0.08 0.35 0.08 100 9 8.9 1044 1.2% 0.8 22.3 31.2 16.4 3.4 5.7 1.9 14.1

M 11.24 0.17 0.42 0.17 100 4 10.6 569 4.7% 1.5 6.2 16.9 13.7 3.7 6.1 7.0 28.7

N 0.35 0.90 0.96 0.90 25 0.5 1.4 0 0.0% 0.0 0.0 5.0 10.1 5.2 8.7 1.6 3.0

O 0.72 0.90 0.96 0.90 25 0.5 1.4 0 0.0% 0.0 0.0 5.0 5.0 5.2 8.7 3.4 6.0

P 1.41 0.90 0.96 0.90 90 5 1.9 0 0.0% 0.0 0.0 5.0 10.5 5.2 8.7 6.5 11.7

631R 0.56 0.90 0.96 0.90 30 0.1 3.4 200 1.8% 0.9 3.5 6.9 9.8 4.7 7.9 2.4 4.2

632L 1.21 0.90 0.96 0.90 53 3.0 1.5 1000 1.8% 0.9 17.7 19.2 9.8 4.2 7.0 4.5 8.1

GEC-PROPOSED CONDITIONS DRAINAGE CALCULATIONS

CROSSROADS NORTH

Time of Travel (T t )

From DCM Table 5-1

(Area Drainage Summary)
From Area Runoff Coefficient Summary TOTAL  FLOWS INTENSITY *

637R 0.91 0.90 0.96 0.90 77 3.0 2.0 900 0.5% 1.4 10.6 12.6 16.2 3.8 6.3 3.1 5.5

641L 1.58 0.90 0.96 0.90 47 1.0 1.9 1500 2.3% 3.0 8.2 10.2 13.0 4.1 6.9 5.8 10.4

646R 0.75 0.90 0.96 0.90 41 1.0 1.7 78 1.8% 2.7 0.5 2.2 5.0 5.2 8.7 3.5 6.2

654R 1.62 0.90 0.96 0.90 91 5.0 2.0 1000 4.3% 4.1 4.0 6.0 16.1 4.9 8.2 7.1 12.8

661L 0.07 0.90 0.96 0.90 82 3.0 2.1 100 2.7% 3.3 0.5 2.6 5.0 5.2 8.7 0.3 0.6

662L 1.21 0.90 0.96 0.90 75 3.0 2.0 800 4.6% 4.3 3.1 5.1 14.9 5.1 8.6 5.6 10.0

664R 1.09 0.90 0.96 0.90 78 3.0 2.1 600 5.3% 4.6 2.2 4.2 5.0 5.2 8.7 5.1 9.1

* Intensity equations assume a minimum travel time of 5 minutes. Calculated by:

Italized values taken from Marksheffel FDR Date:

Checked by:

3/29/2023

VAS

GT

MS CIVIL, INC.

GEC FDR Proposed Drainage Calcs.xls Page 1 4/18/2023



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS/PIPES CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL LocationI5 I100 Q5 Q100 COMMENTS

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

1 664R 0.98 1.05 5.0 5.2 8.7 5.1 9.1 EX 5' CDOT TYPE R AG INLET

2 662L 1.09 1.16 5.1 5.1 8.6 5.6 10.0 EX 5' CDOT TYPE R AG INLET

3 FBIN662, 661L 0.57 0.79 5.1 50 2.7% 3.3 0.3 5.3 5.1 8.5 2.9 6.7 EX 5' CDOT TYPE R AG INLET

4 PR664, PR662, PR661, 1.85 2.84 23.5 2.8 4.8 5.3 13.6 EX 5' BTM EARTH TRAP CHANNEL

A

5 FBIN664, 654R 1.92 2.21 6.0 4.9 8.2 9.4 18.2 EX 5' CDOT TYPE R AG INLET

6 DP4, PR654, 2.97 4.88 23.5 535 4.9% 3.3 2.7 26.2 2.7 4.5 8.0 22.0 EX 5' BTM EARTH TRAP CHANNEL

B, D

7 FBIN661, FBIN654, 646R 2.01 2.73 6.0 800 2.0% 2.8 4.7 10.7 4.0 6.8 8.1 18.5 EX 5' CDOT TYPE R AG INLET

8 C 1.50 1.85 15.5 3.5 5.8 5.2 10.8 EX BTM EARTH TRAP CHANNEL

IN CDOT ROW

9 F 0.31 1.00 5.7 5.0 8.3 1.5 8.4 TEMP SEDIMENT BASIN

OUTFALL TO MARKSHEFFEL

EX 5'  BTM EARTH TRAP CHANNEL

10 E 1.14 3.72 15.8 3.4 5.8 3.9 21.5 TEMP SEDIMENT BASIN

OUTFALL TO MARKSHEFFEL

EX 5' BTM EARTH TRAP CHANNEL

11 DP6, DP9, DP10, G, PR646 5.42 10.89 26.2 793 1.8% 2.0 6.6 32.8 2.3 3.9 12.7 42.9 EX 5' BTM EARTH TRAP CHANNEL

12 H 1.35 4.39 17.2 3.3 5.6 4.5 24.4 TEMP SEDIMENT BASIN

OUTFALL TO MARKSHEFFEL

EX 5' BTM EARTH TRAP CHANNEL

13 F1 1.45 4.72 18.3 3.2 5.4 4.7 25.5 TEMP SEDIMENT BASIN

OUTFALL TO MARKSHEFFEL

EX 5' BTM EARTH TRAP CHANNEL

14 641L 1.42 1.52 10.2 4.1 6.9 5.8 10.4 EX 5' CDOT TYPE R AG INLET

Basin E Tc was used

Basin 654R Tc was used

Basin 662L Tc was used

Avg DP3 and Basin A Tc was used

CROSSROADS NORTH

GEC-PROPOSED CONDITIONS DRAINAGE CALCULATIONS

(Basin Routing Summary)

From Area Runoff Coefficient Summary Time of Travel (T t )

DP4 Tc was used

Basin 654R Tc was used

Basin C Tc was used

DP6 Tc was used

Basin H Tc was used

Basin 664R Tc was used

Basin 662L Tc was used

Basin F Tc was used

Basin 641L Tc was used

Basin F1 Tc was used

MS CIVIL, INC.

GEC FDR Proposed Drainage Calcs.xls Page 1 4/18/2023



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS/PIPES CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL LocationI5 I100 Q5 Q100 COMMENTS

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

CROSSROADS NORTH

GEC-PROPOSED CONDITIONS DRAINAGE CALCULATIONS

(Basin Routing Summary)

From Area Runoff Coefficient Summary Time of Travel (T t )

15 DP11, DP12, DP13, J, PR640 9.04 20.97 32.8 547 0.7% 1.3 7.3 40.0 2.0 3.4 18.5 72.0 EX 36" CULVERT

16 FBIN646, 637R 1.98 2.91 10.7 871 0.5% 1.4 10.3 21.0 3.0 5.1 6.0 14.8 EX 5' CDOT TYPE R AG INLET

17 DP15, J1, PR636 10.16 22.25 40.0 296 0.5% 1.4 3.5 43.5 1.9 3.2 19.5 71.8 EX 5' BTM EARTH TRAP CHANNEL

OUTFALL TO MARKSHEFFEL

18 K 1.34 4.35 14.7 3.6 6.0 4.8 26.0 TEMP SEDIMENT BASIN

OUTFALL TO HWY 94 CDOT ROW

19 I 1.58 5.12 17.1 3.3 5.6 5.2 28.6 TEMP SEDIMENT BASIN

OUTFALL TO MARKSHEFFEL

EX 5' BTM EARTH TRAP CHANNEL

20 FBIN636, 631R 1.49 2.60 21.0 650 1.5% 2.4 4.5 25.4 2.7 4.6 4.1 11.9 EX 5' CDOT TYPE R AG INLET

21 FBIN640, 632L 1.80 2.13 10.2 986 1.1% 2.1 8.0 18.1 3.2 5.4 5.8 11.6 EX 15' CDOT TYPE R AG INLET

22 DP17, L 10.26 22.65 43.5 550 2.0% 2.1 4.3 47.9 1.8 3.0 18.3 67.6 EX CDOT TYPE C AREA INLET

23 N, FBIN630B 0.32 0.57 5.0 5.2 8.7 1.6 5.0 EX 12" PLASTIC CORR PIPE

24 L1, PR630B, PRE1,PRE2 13.51 26.80 47.9 1.8 3.0 24.1 80.1 EX WQ POND

25 L2, O, PRE5 14.72 28.95 47.9 1.8 3.0 26.2 86.5 EX 42" RCP

26 M, P,DP8, DP18 6.02 12.23 15.5 3096 3.0% 2.6 19.9 35.3 2.2 3.8 13.5 45.9 EX 48" CMP

Design Point 8 was used

Basin K Tc was used

Design Point 16 Tc was used

Design Pt 14 Tc was used

Design Point 17 Tc was used

Design Point 22 Tc was used

Design Point 24 Tc was used

Basin I Tc was used

Design Point 21 Tc was used

Design Pt 11 Tc was used

Design Pt 7 Tc was used

Design Pt 15 Tc was used

MS CIVIL, INC.

GEC FDR Proposed Drainage Calcs.xls Page 2 4/18/2023



Intensity* Flow

PIPE RUN
Contributing

Pipes/Design Points/Struct

Equivalent

CA 5

Equivalent

CA 100

Maximum

T C

I 5 I 100 Q 5 Q 100

664 IN664R 0.52 0.39 5.0 5.2 8.7 2.7 3.4

662 IN662L 0.58 0.44 5.1 5.1 8.6 3.0 3.8

661 IN661L 0.37 0.38 5.3 5.1 8.5 1.9 3.2

654 IN654 0.78 0.61 6.0 4.9 8.2 3.8 5.0

646 IN646 0.84 0.69 10.7 4.0 6.8 3.4 4.7

640 IN641 0.71 0.55 10.2 4.1 6.9 2.9 3.8

636 IN636 0.99 0.85 21.0 3.0 5.1 3.0 4.3

630A IN630A 0.95 0.90 25.4 2.7 4.6 2.6 4.1

630B IN630A, IN630B 2.75 2.79 18.1 3.2 5.4 8.9 15.2

E1 DP23 0.32 0.57 5.0 5.2 8.7 1.6 5.0

E2 INDP22 10.26 22.65 47.9 1.8 3.0 18.3 67.6

E3 DP25 14.72 28.95 47.9 1.8 3.0 26.2 86.5

E4 DP26 6.02 12.23 35.3 2.2 3.8 13.5 45.9

E5 WQ POND 13.51 25.79 47.9 1.8 3.0 24.1 77.1

* Intensity equations assume a minimum travel time of 5 minutes. Calculated by:

DP - Design Point Date:

EX - Existing Design Point Checked by:IN- Inlet VAS

CROSSROADS NORTH

GEC-PROPOSED CONDITIONS DRAINAGE CALCULATIONS

(Storm Sewer Routing Summary)

GT

  FB- Flow By from Design Point 9/30/2022

MS CIVIL, INC

GEC FDR Proposed Drainage Calcs.xls Page 1 4/18/2023
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�lqlbug�uc|ob�cfazg�}nqn{nzg���s

EX MARKSHEFFEL SWALE
SEC A-A Q100=64.4 cfs



�����������	�
� �
��������������������������

���
����������������������� !"#���$�%������&������������'� $�$

()*+,-*.+/)0..*1+21,3+/01/4105,6

7*1*/5+8)0..*1+(9-*:
;��
�"�<�

=����<�>?=@AB<�������?C@ 7*1*/5+4.D5+E9E5*F:+����?#�@

8)0..*1+E1,-*:+��$

#��#�
G05*6+H*-5)I9J:+��K� #�

L����'�M?�@ +$K

#�

N1,3+O*1,/D59��P��	

#���
Q*2571,-*+IRSJ:+$K +���$�?%�=@

TDU)571,-*+IRVJ:+$K
���$�?%�=@

N1,3+HDE/)06U*�K�KK��

#�W���

X.-45+.+O014*����� +�����������

���������Y 75054E:��������<���#<�<���� Z����

G*55*H+-*6DF*5*6�[��	

#�
N1,3+06*0P�[$ #�W�

(,-+3DH5)I(J�[��K

#�

7-*/D2D/+*.*6U9���[

#�
N6,4H*+.4F\*6��P	

N1,3+E5054E
]����<�<����#���

86D5D/01+H*-5)��K

#�
86D5D/01+E1,-*���$�� #��#�

*̂1,/D59+)*0H��$�

#�

_̀abcdefghijjkhlmanogpnqhrbhscthudvehwovehlxdvetyovezomrmcvtpnmq{hspaocg|pvgh̀yh_d}d~hovnh�v}dc̀v|pvgo~h�vedvppcdve{
�mrmcvh�vd}pc�dgb{h�~oro|o{h���t

EX HWY 94 SWALE
SEC B-B Q5=24.1 cfs



�������������	
 ��
�������
�����������������

������������
����������
���� !"���#�$������%������
�����&� #�#

'()*+,)-*.(/--)0*10+2*./0.30/4+5

6)0).4*7(/--)0*'8,)9
:���
!�;�

<
���;�=><?@A;������
>B? 6)0).4*3-C4*D8D4)E9*�

�>"�?

7(/--)0*D0+,)9*��#

"��"�
F/4)5*G),4(H8I9*��JK "�

L����&�M>�? *#N

"�

O0+2*P)0+.C48N�#�N�

"���
Q)1460+,)*HRSI9*#N *���#�>$�<?

TCU(460+,)*HRVI9*#N
���#�>$�<?

O0+2*GCD.(/5U)�����K�

"�W���

X-,34*-*P/03)����� *����
�
����

��������
Y 64/43D9��������;���";�;��
� Z
�
�

F)44)G*,)5CE)4)5�J�N�

"�
O0+2*/5)/���KJ "�W�

'+,*2CG4(H'I�J��[

"�

6,).C1C.*)-)5U8#�#N

"�
O5+3G)*-3E\)5���[

O0+2*D4/43D
]����;�;����"���

75C4C./0*G),4(��J�

"�
75C4C./0*D0+,)���#�J "��"�

)̂0+.C48*()/G���K

"�

_̀abcdefghijjkhlmanogpnqhrbhscthudvehwovehlxdvetyovezomrmcvtpnmq{hspaocg|pvgh̀yh_d}d~hovnh�v}dc̀v|pvgo~h�vedvppcdve{
�mrmcvh�vd}pc�dgb{h�~oro|o{h���t

EX HWY 94 SWALE
SEC B-B Q100=93.3 cfs



�����������	�
� �
��������������������������

���
����������������������� !"#$$$	�%������&������������'� 	�	

()*+,-*.+/)0..*1+21,3+/01/4105,6

7*1*/5+8)0..*1+(9-*:
;�<�����

=����<�>?=@AB<�������?C@ 7*1*/5+4.D5+E9E5*F:+����?#�@

8)0..*1+E1,-*:+�$�

#��#�
G05*6+H*-5)I9J:+$�� #�

K����'�L?�@ +$

#�

M1,3+N*1,/D59O�P��

#���
Q*2571,-*+IRSJ:+� +���	�?%�=@

TDU)571,-*+IRVJ:+�
���	�?%�=@

M1,3+HDE/)06U*		��W	�

#�X���

Y.-45+.+N014*$�$�� +�����������

���������Z 75054E:��������<���#<�<���� [����

G*55*H+-*6DF*5*6����

#�
M1,3+06*0��O� #�X�

(,-+3DH5)I(J��O

#�

7-*/D2D/+*.*6U9	���

#�
M6,4H*+.4F\*6	���

M1,3+E5054E
]�
����<�<����#���

86D5D/01+H*-5)$���

#�
86D5D/01+E1,-*$�$	�� #��#�

*̂1,/D59+)*0H$���

#�

_̀abcdefghijjkhlmanogpnqhrbhscthudvehwovehlxdvetyovezomrmcvtpnmq{hspaocg|pvgh̀yh_d}d~hovnh�v}dc̀v|pvgo~h�vedvppcdve{
�mrmcvh�vd}pc�dgb{h�~oro|o{h���t

EX HWY 24 SWALE
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EX 36" CULVERT AIR LANE
Q100=67.4 cfs
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EXISTING 42" CMP AT DP25 Q5= 26.2 cfs
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EXISTING 42" CMP AT DP25 Q100= 86.5 cfs
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EXISTING 48" CMP AT DP26 Q5= 13.5 cfs
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EXISTING 48" CMP AT DP26 Q100= 45.9 cfs
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PROP SEC A-A 
Q5=4.7 cfs
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PROP SEC B-B 
Q5=4.5 cfs
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PROP SEC C-C 
Q5=5.2 cfs
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PROP SEC C-C
Q100=28.6 cfs
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efghgijk̀aglkmnmglìòpqrorsiml̀pqttsfu

vsiml
]fjs̀ Z
� Z���

=$%3W� $wW� $wW

��,� ����)� ��(�� ���	�

��,	 �	
�(�������� ()��


��,) ������ )���� ����



�� 	��)� ����� 
�)	

�� ��
(� ������ 	)���

�� ����� (���� �	���

�	 )���� �
��� �(�(�

�) ���
� (�(�� �)����

�
 ��(�� ������ �����

�� ����� )���� ���)

�( 
��
� ���
(� 	����

�� 	�		� 	��(� ���


�� ��	(� ��(�� 	���

�� ��(�� ���

� �����

�� ��)�� ����� ���((

�	 ��	(� ��
	� ����

�) ��		� ��	�� ��
	

�
 ��)�� (���� �	�	�

�� ��)	� ����� �)�()

�( ����� ��)(� )�
�

�� ����� 	��(� ��	�

�� ����� 
���� ����

��� ���
� ��	�� )���

��� ��)�� ���
� )���

[\]̂ ]_̀[]_ab
cdde

efghgijk̀djimxl̀egmlǹpqttsfu
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CROSSROADS NORTH FDR
CITY OF COLORADO SPRINGS,

COUNTY OF EL PASO, STATE OF COLORADO

GEC-EXISTING DRAINAGE MAP
SEPTEMBER 2023

I I INNNVL O SU T , .C CL A STC

212 N. WAHSATCH AVE., STE 305
COLORADO SPRINGS, CO  80903
PHONE: 719.955.5485



CROSSROADS NORTH FDR
CITY OF COLORADO SPRINGS,

COUNTY OF EL PASO, STATE OF COLORADO

GEC-PROPOSED DRAINAGE MAP
SEPTEMBER 2023

I I INNNVL O SU T , .C CL A STC

212 N. WAHSATCH AVE., STE 305
COLORADO SPRINGS, CO  80903
PHONE: 719.955.5485

lpackman
Callout
Unresolved from review 3. Adjust grading design so net transfer is zero.

lpackman
Callout
Update grading and design.  
1. The highlighted section does not appear to meet ADA.
2. Update the contours to match the channel geometry on page 53 which shows 10:1 side slope with 10' bottom.

Additionally, identify the proposed condition for the 24" RCP/riprap.  Is this being extended to the new channel.

lpackman
Text Box
Unresolved. Update the sidewalk linework along marksheffel road .
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Subject: Callout
Page Label: [1] DM
Author: lpackman
Date: 11/15/2023 4:25:37 PM
Status: 
Color: 
Layer: 
Space: 

Unresolved from review 3. Adjust grading design
so net transfer is zero.

Callout (2)

Subject: Callout
Page Label: [1] DM
Author: lpackman
Date: 11/15/2023 4:27:21 PM
Status: 
Color: 
Layer: 
Space: 

Update grading and design.  
1. The highlighted section does not appear to meet
ADA.
2. Update the contours to match the channel
geometry on page 53 which shows 10:1 side slope
with 10' bottom.

Additionally, identify the proposed condition for the
24" RCP/riprap.  Is this being extended to the new
channel.

Subject: Contractor
Page Label: 13
Author: dotprete
Date: 11/16/2023 4:40:51 PM
Status: 
Color: 
Layer: 
Space: 

via an existing 24" culvert

Contractor (3)

Subject: Contractor
Page Label: 12
Author: dotprete
Date: 11/16/2023 4:40:41 PM
Status: 
Color: 
Layer: 
Space: 

discuss WQ for final design.  where will flows be
routed and by which pond will they be treated?

Subject: Contractor
Page Label: 1
Author: dotprete
Date: 11/16/2023 4:41:42 PM
Status: 
Color: 
Layer: 
Space: 

SP207

Unresolved from
review 3. Adjust
grading design so net
transfer is zero.

Update grading and design.  
1. The highlighted section does not
appear to meet ADA.
2. Update the contours to match the
channel geometry on page 53 which
shows 10:1 side slope with 10' bottom.

Additionally, identify the proposed
condition for the 24" RCP/riprap.  Is this
being extended to the new channel.

tion. Basin B and Basin D are situated in 

hin Basin B and Basin D are anticipated to 

=0.5 and Q100=3.4 cfs, respectively. This 

bines with runoff of DP4 and PR654. The 

 Point 6 is 8.0 and 22.0 cfs, respectively. 

via an existing 24" culvert

 proposed storm sewer system on the adjacent property, where it 

 The concept storm system is proposed with the Reagan Ran

 of the MDDP for this development is included in the Appendix t

. The 48” CMP ties into an existing public storm sewer system 

noff to Sand Creek. For more information of drainage basins, ex

e Proposed Drainage Map located within the Appendix of this rep

n  

of approximately 1.09 acres of the eastern half of existing Marks

4 located to the north and east of the site. The basin consists o

 and gutter and a raised concrete median. Runoff from the basin

adway and 6” vertical curb and gutter to an existing public 5’ T

Point 1 (Q5=5.1 Q100=9.1 cfs).  Runoff collected by the in

within a public 24” storm sewer (PR664) that discharges to an exi

thin the Marksheffel Road ROW.  An existing riprap pad is lo

discuss WQ for final design.  where will flows be
routed and by which pond will they be treated?
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Subject: Stormwater Comments Color
Page Label: 1
Author: dotprete
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Status: 
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Space: 

Stormwater Comments Color (1)

Subject: Text Box
Page Label: [1] DM
Author: lpackman
Date: 11/15/2023 4:27:52 PM
Status: 
Color: 
Layer: 
Space: 

Unresolved. Update the sidewalk linework along
marksheffel road .

Text Box (2)

Subject: Text Box
Page Label: 19
Author: lpackman
Date: 11/15/2023 4:30:10 PM
Status: 
Color: 
Layer: 
Space: 

Comments for this review are preliminary in nature.
Revise to provide pond bmp sheets on the next
submittal.

EPC STORMWATER REVIEW COMMENTS
IN ORANGE BOXES WITH BLACK TEXT

Unresolved. Update the sidewalk linework along
marksheffel road .

  

Comments for this review are preliminary in
nature. Revise to provide pond bmp sheets on
the next submittal.


