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AMENDMENT NO. 1 

TO THE 

FINAL DRAINAGE REPORT  

FOR 

TIMBERLINE STORAGE YARD  
 

DRAINAGE PLAN STATEMENTS 

 

 
ENGINEERS STATEMENT 

 

The attached drainage plan and report was 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 applicable master 
plan of the drainage basin. I accept responsibility for any liability caused by any negligent acts, errors or 
omission on my part in preparing this report. 

 
 
 
 
  ____________________________________ 

Virgil A. Sanchez, P.E. #37160 
For and on Behalf of M&S Civil Consultants, Inc 

 
 

DEVELOPER’S STATEMENT 

 
I, the developer have read and will comply with all the requirements specified in this drainage report 

and plan. 
 
 
 BY:___________________________________ 

 
 

TITLE:__________________________   

DATE:__________________________ 
 
 

ADDRESS: Timberline Landscaping, Inc.  
20625 Andalusian View 
Pueblo, CO 81008 

 
EL PASO COUNTY'S STATEMENT  

 
Filed in accordance with the requirements of El Paso County Land Development Code, Drainage 
Criteria Manual Volumes 1 and 2, and the Engineering Manual, as amended. 

 

 

BY:______________________________ DATE:___________________ 
               Jennifer Irvine, P.E. 

 County Engineer  

CONDITIONS: 
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AMENDMENT NO. 1 

TO THE 

FINAL DRAINAGE REPORT  

FOR 

TIMBERLINE STORAGE YARD 
 

 

PURPOSE   
 
This document is intended to serve as the first amendment to the Final Drainage Report for the 

Timberline Storage Yard. The purpose of this document is to identify and analyze the on and offsite 

drainage patterns 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 Drainage Criteria Manual.  

 

The development plan for the site will consist of a storage yard with an office/warehouse building and 

wash bay. The site will also have roadway drive isles constructed from asphalt and asphalt millings, 

concrete and asphalt parking areas, landscaping and lighting and a full spectrum extended detention basin 

as well as underground utilities. The parcel is zoned “M” and the proposed use is permissible within the 

Industrial zoning criteria.  The amendment is required to as the site plan is being expanded to utilize the 

parcel in its entirety.   

 
GENERAL LOCATION AND DESCRIPTION  
 
Timberline Storage Yard is located in the north and southeast quarter of the southwest quarter of Section 

28, Township 13 South, Range 65 West of the 6th P.M. in El Paso County, Colorado. The parcel is 

bound to the north, south, and east by other vacant parcels of land.  Adjacent to the southwest corner of 

the site, is an existing development that consists of a light industrial/storage and a maintenance yard.  As 

shown on the enclosed FIRM panel, a channel known as the East Fork of Sand Creek Sub-tributary flows 

from east to west along the northern boundary of the site.  Due to the presence of an existing railroad 

embankment, the sub-tributary does not influence the subject site.  The site is located with the greater 

Sand Creek Drainage Basin and is tributary to the Sand Creek Channel via the East Fork Sand Creek 

Sub-Tributary.  A vicinity map showing the location of the proposed development has been provided in 

the appendix of this report. 

 

In the existing condition, both the parcel and offsite contributing watershed lands are sparsely vegetated, 

with ground cover consisting primarily of native grasses ranging in density from fair to good.  Slopes 

across the development typically range between 2% to 7% while offsite slopes located to the east of the 

nearly 38 acres, reach grades of 10:1.  Offsite flows reaching development are mainly from small fringe 

areas located along the north and western boundaries.  A ridgeline which bisects the parcel, north to 

south functions to direct runoff to the southern boundary where it has historically collected.   

 

As discussed, the proposed development will construct an office/warehouse building, a car wash bay, and 

gravel and asphalt parking areas, lighting, and landscaping, as well as build an access road from existing 

Capitol Drive.  Two temporary modular buildings will be moved onsite until the primarily office building 

can be completed.  The majority of the site will be utilized for the storage of landscaping related 
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materials such as various types of rock, gravel, boulders and mulch along with other commercial related 

landscaping products, vehicles and trailers. 

 

Runoff entering the subject site from offsite areas, as well as flows produced within the development will 

be collected by proposed storm sewer improvements and routed to a proposed full spectrum detention 

(FSD) pond located along the southern boundary and access roadway into the development.  Addition 

detailed discussion regarding these improvements is discussed in subsequent sections of this report.   

 
SOILS  

 
Soils for this project are delineated by the map in the appendix as Blakeland loamy sand (8) and Blendon 

Sandy Loam (10) is characterized as Hydrologic Soil Types "A" & "B".  Soils in the study area are shown 

as mapped by Soil Conservation Service in the "Soils Survey of El Paso County Area".   

 

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 stormwater runoff anticipated from design storms with 5-year and 

100-year recurrence intervals. 

 

HYDRAULIC CALCULATIONS  

 

Hydraulic calculations were estimated using the Manning's Formula and the methods described in the El 

Paso County and City of Colorado Springs Storm Drainage Design Criteria manual. The relevant data 

sheets are included in the appendix of this report. 

 
FLOODPLAIN STATEMENT  

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

Panel No. 08041C0543 G, effective date December 7, 2018 no portion of this site is located within the 

100- year floodplain. 

 

DRAINAGE CRITERIA  

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

Criteria Manual and where applicable the City of Colorado Springs DCM Volume 1 dated May 2014 

effective January 2015.   Hydrologic 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 130 acres (in accordance with Chapter 6 of the City of Colorado Springs 

DCM Volume 1).  Full spectrum detention facilities have been designed in accordance with Section 

3.2.1. of Chapter 13 of the City of Colorado Springs DCM Volume 1, dated May 2014, effective January 

31, 2015 and Urban Drainage and Flood Control District Manuals dated January 2016.  
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FOUR STEP PROCESS 

 

Step 1 Employ Runoff Reduction Practices. – Approx. 1.5 acres of the proposed developed 37.95 Acres of 

ground within the project is being set aside for a Full Spectrum Detention (FSD) Pond.  Whenever 

possible runoff produced within developable area containing impervious surfaces will be routed 

through landscaped areas or earthen swales to minimize direct connection of impervious surfaces. 

 

Step 2 Stabilize drainage ways –The Timberline Storage Yard site proposes a Full Spectrum Detention 

(FSD) pond to control developed runoff that is discharging to the historic drainage way that crosses 

the vacant parcel located to the south of the subject site. The FSD outlet structure has been designed 

to drain the water quality event storm in 40 hours, while reducing the 100 year peak discharge to 

approximately 90% of the predevelopment conditions.   The development of this site is not 

anticipated to have negative effects on downstream drainage ways.  

 

Step 3 Provide water quality capture volume. – A Full Spectrum Detention Basin is proposed to reduce 

peak discharge rates and provide water quality treatment.  The WQCV will be released over a 40 

hour period while larger event storms will be released in periods of times between 64-80 hours.  

 

Step 4 Consider Need for Industrial and Commercial BMP's – This submittal provides a final grading 

and erosion control plans with BMPs in place. The proposed project will use silt fence, a vehicle 

tracking control pad, concrete washout area, mulching and reseeding to mitigate the potential for 

erosion across the site.  

 
EXISTING DRAINAGE CONDITIONS 

 
The Timberline Storage Yard site consists of 37.95 acres and is situated west of the East Fork Reach of the 

Sand Creek Watershed.  Prior to construction associated with this development there were no existing 

structures within the planned Timberline Storage Yard site. An existing (historic) conditions hydrologic 

analysis was performed to determine existing flow quantities entering and exiting the subject site so a 

comparison to post development discharge rates could be made.    As shown on the Existing Drainage Map, 

located in the appendix of this report, the existing site terrain within the parcel generally slopes from north 

to south at grades that vary between 2% and 7%.  An area east of the proposed site contributes to the 

overall drainage reaching the discharge point located to the south of the subject site.   

 

Basin EX-1 consists of native grass covered un-platted hillside located to the east of the parcel property 

boundary.   Runoff produced by the 22.9 acre area of land has been calculated to be 7.6 cfs in the 5-year 

storm event and 51.0 cfs in the 100-year storm event.  Runoff from this basin is conveyed as sheet flow to 

the west towards Basin EX-2.    

 

Basin EX-2 consists of grass covered un-platted lands to the east of a ridgeline that bisects the nearly 38 

acre parcel.    Runoff produced by the 23.6 acre area has been calculated to reach peak flow rates of 5.0 cfs 

in the 5-year storm event and 33.6 cfs in the 100-year storm event.  Runoff from Basin EX-2 combines 

with runoff produced within Basin EX-1 at Design Point 1 located at the southeast corner of the proposed 

development boundary.  The total calculated surface runoff at DP1 is 11.5 cfs in the 5-year storm event and 

77.3 cfs in the 100-year storm event.  
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Basin EX-3 consists of native grass covered un-platted lands located within and adjacent to the western 

half of the parent parcel.   Runoff produced by the 24.7 acre area of land has been calculated to be 5.1 cfs in 

the 5-year storm event and 34.3 cfs in the 100-year storm event.  Runoff from Basin EX-3 combines with 

runoff from DP 1 at Design Point 2, at a small channelized drainage way located adjacent to the southern 

boundary of the planned development.  The total calculated surface runoff at DP2 is 15.1 cfs in the 5-year 

storm event and 101.4 cfs in the 100-year storm event. Runoff reaching this point continues south through 

the adjacent un-platted offsite parcel. 

 
Basin EX-4 consists of native grass covered un-platted lands located just to the west of the property at the 

southwest corner of the site.  Runoff produced by the offsite 1.27 acre area of land has been calculated to 

reach 0.4 cfs in the 5-year storm event and 2.7 cfs in the 100-year storm event.   

 
PROPOSED DRAINAGE CHARACTERISTICS  

 
General Proposed Conditions Drainage Discussion 
 

The parcel housing the proposed development is approximately 37.95 acres in size and is currently zoned 

“M” for industrial. The site is to consist of a large gravel storage yard, an office/warehouse building, a car 

wash bay, with asphalt and gravel parking areas, lighting, landscaping, and access entryways.  

Approximately two-thirds of the development will be utilized for the storage of materials and vehicles 

associated with commercial landscaping.   

 

Runoff produced offsite along the majority of the north and west sides of the proposed site development 

areas will mimic the historic drainage patterns by sheet flowing to the development boundary lines (see 

attached proposed drainage map in the appendix) where it will combine with runoff generated onsite within 

the storage yard and from the east half of the warehouse building.   Proposed earthen swales and proposed 

rip rap lined rundowns will convey the collected runoff to a proposed Full Spectrum Detention pond 

located along the southern boundary of the site.  Runoff generated from the proposed landscaping area 

directly in front of the warehouse building will combine with runoff generated within the adjacent access 

road where it will be routed via curb and gutter to a concrete swale and routed then routed to the proposed 

pond. Runoff produced offsite to the east will combine with onsite flows with the eastern half of the 

development (which is to be utilized for material storage) and directed to a proposed riprap rundown which 

will convey the collected flows to the FSD pond.  The runoff reaching the pond will be detained and 

discharged via a staged outlet box and proposed RCP storm system to the historic drainage way located 

south of the site below historic flow rates. 

 

Runoff generated from the west half of the proposed warehouse building and west parking lot and a small 

portion of the proposed access/entrance roadway will be discharge into the proposed DWIRE pond. The 

proposed discharge from this portion of the site, post construction, is just slightly higher than historic.  It 

should be noted that a shared access and drainage easement has been signed by the adjacent property owner 

permit access to the west side of the building and to allow for developed discharge onto the site. A 

maintenance agreement is included with this report and submittal.   
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Proposed Conditions Detailed Drainage Discussion 

 

Basin OS-1, 1.47 acres, (Q5=0.4cfs, Q100=2.8cfs), consists of undeveloped un-platted offsite lands located 

along the north boundary of the proposed development.   Runoff from Basin OS-1 is tributary to Basin A. 

 

Basin A, 5.87 acres, (Q5=5.8cfs, Q100=17.3cfs), consists primarily of portions of the proposed gravel 

storage, greenbelt/agricultural land and access roads located near the north and west boundaries.  Runoff 

produced within Basin A combines with runoff from Basins OS-1 and enters Basin B. 

 

Basin OS-2, 2.44 acres, (Q5=2.4cfs, Q100=7.5cfs), consists of undeveloped un-platted offsite lands located 

along the west boundary of the proposed development. Runoff from Basin OS-2 is tributary to Basin B. 

 

Basin C, 2.47 acres, (Q5=2.3cfs, Q100=6.9cfs), consists primarily of portions of the proposed gravel 

storage, greenbelt/agricultural land and access roads located adjacent to Basin A and B.  Runoff from Basin 

C is tributary to Basin B. 

 

Basin B, 7.91 acres, (Q5=10.4cfs, Q100=25.9cfs), consists primarily of a proposed gravel storage yard as 

well as a portion of the  proposed office/warehouse building, wash bay, associated concrete aprons, and 

asphalt parking areas located along the northeast corner of the building.   Runoff produced within Basin B 

combines with runoff from Basins OS-1, OS-2, A and C at Design Point 1 (Q5=16.0cfs, Q100=45.3cfs).   

Runoff reaching DP-1 will be directed to a proposed Full Spectrum Detention Pond at Design Point 4 via a 

4’bw 3:1 SS trapezoidal 25% rundown lined with D50=18” riprap atop a gravel and fabric liner. A pair of 

4:1SS, 1’ min. deep v-shaped earthen swales graded at a min of 1% are recommended to be constructed 

along the northern exterior of the pond embankment to intercept runoff that might otherwise erode the pond 

side slopes. An 18” deep concrete lined forebay is to be constructed at the bottom of the rundown to collect 

any conveyed sediment. 

 

Basin D, 0.65 acres, (Q5=2.3cfs, Q100=4.6cfs), consists of the southwestern quarter of the proposed 

office/warehouse building, a portion of the east paved parking lot, landscaping and a portion of the gravel 

drive isles.  Runoff produced within Basin D flows east toward a low point located at Design Point 2.  

 

Basin E, 0.37 acres, (Q5=0.9cfs, Q100=1.8cfs), consists of a landscaped area, portions of the east paved 

parking lot, as well as portions of the asphalt millings access roadway planned along the southern boundary 

line.  Runoff generated by this basin are directed eastward via the proposed curb and gutter to a 6’ wide 

concrete swale. The 6’ wide concrete swale will direct flow to a lowpoint at Design Point 2 (Q5=2.8cfs, 

Q100=5.6cfs).  Runoff reaching DP-2 will be directed to a proposed Full Spectrum Detention via a 2.5’bw 

2:1 SS trapezoidal 25% rundown lined with D50=18” riprap atop a gravel and fabric liner to Design Point 

4.  A 12” deep concrete lined forebay is to be constructed at the bottom of the rundown to collect any 

conveyed sediment. 

  

Basin OS-3, 0.56 acres, (Q5=0.2cfs, Q100=1.2cfs), consists of small offsite area located between the 

permanent site improvements and the historic drainage channel along the southern boundary of the 

proposed development. Runoff produced within OS-3 sheet flows to the south to the historic drainage 

channel at Design Point 6.    
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Basin OS-4, 3.08 acres, (Q5=1.0cfs, Q100=6.6cfs), consists of undeveloped offsite lands located along the 

northern boundary of the proposed development. Runoff from Basin OS-4 is tributary to Basin G. 

 

Basin OS-5, 21.36 acres, (Q5=6.6cfs, Q100=44.4cfs), consists of an undeveloped hillside located directly 

east of the subject site.  Runoff from this site will continue to discharge into the subject site as in the 

historic condition. Runoff from Basin OS-5 is tributary to Basin G. 

 

Basin G, 16.67 acres, (Q5=13.6cfs, Q100=40.9cfs), consists of the eastern half of the development which 

is planned to be utilized for primarily for storing landscaping materials.  Approximately 14.17 acres is to be 

utilized for storing landscape materials and 2.5 acres will be reseeded and mulched. The upper storage area 

will flow through the lower portion of Basin G which will be reseeded and mulched to minimize sediment 

transport. Runoff from this basin and the surrounding offsite areas are to be conveyed overland to a low 

point located at Design Point 3 (Q5=20.4cfs, Q100=85.9cfs). Runoff reaching DP-3 will be directed to a 

proposed Full Spectrum Detention via a 3.0’bw 2:1 SS trapezoidal 25% rundown lined with D50=18” 

riprap atop a gravel and fabric liner to Design Point 4.  A 1.5’ deep low tailwater riprap basin is to be 

constructed at the bottom of the rundown to collect any conveyed sediment.      

 

Basin F, 1.55 acres, (Q5=0.9cfs, Q100=4.4cfs), consists of a portion of land dedicated to a proposed Full 

Spectrum Detention (FSD) pond.  Runoff from Design Points 1, 2 & 3 contribute to the proposed FSD 

pond at Design Point 4 at a combined peak flow rate of Q5=35.7cfs, Q100=124.5cfs.  The proposed full 

spectrum detention FSD Pond 1 was sized utilizing the UDFCD UD-Detention Worksheet, Vol 3.07.  

Based upon the contributing watershed size, characteristics and planned imperviousness the pond required 

a minimum of 2.721 acre feet of storage in the 100-year event to limit the discharge to a maximum of 

71.5cfs. A proposed 42” RCP with riprap lined outfall will convey runoff to offsite down-gradient property. 

A proposed riprap outfall will slow and disperse flows as to not impact the historic drainage way located to 

the south of the site.  The crest of the spillway is set above the 100-year water surface at 6538.5 which 

allows for positive drainage to a future curb line.  In the interim, the spillway will outfall into a gradual 

slope of 1.8% which will be lined with  SC150 North American Green erosion control blanket. The 

proposed embankment has been set at 6540.2.  Should the pond outlet box become clogged storm water 

shall overtop the emergency spillway and outfall to the historic channel.  

 

Basin OS-6, 3.84 acres, (Q5=1.0cfs, Q100=6.4cfs), consists of an undeveloped hillside located directly east 

of the subject site.  Runoff from this site will continue to discharge to the south eastern boundary of the site 

as in the historic condition.  Runoff from Basin OS-6 is tributary to Basin H and Basin OS-7. 

 

Basin H, 0.97 acres, (Q5=0.4cfs, Q100=2.5cfs), is a small undeveloped basin located at the southeast 

corner of the site.  In the proposed condition, a small earthen berm is to be constructed along the north edge 

of  Basin H and Basin G to redirect the Basin G flow to the proposed FSD Pond 1.  Flows entering from 

Basin OS-6 shall be routed through Basin H via historic drainage patterns to Basin OS-7. The proposed 

berm will function to protect the proposed improvements to the north and furthermore function to control 

the offsite runoff that was previously discharge as un-detained sediment laden flows to the property to the 

south.  In the event the roadway is extended with the development of the adjacent property the earthen 

berm could easily be removed and other storm sewer solutions implemented.   

 

Basin OS-7, 0.46 acres, (Q5=0.2cfs, Q100=1.2cfs), consists of a small offsite area located between the 

permanent site improvements and the historic drainage channel. The combined runoff from this primarily 
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undeveloped area Basin H, Basin OS3, Basin OS6, OS7 and the proposed FSD detention pond outlet pipe 

combines at Design Point 6 for a 5 and 100-year peak flow rates of 1.8cfs and 80.6cfs.  This calculated 

developed discharge is below the existing runoff estimated to reaching this location of 15.1cfs and 101.4cfs 

in the 5 year and 100 year events respectively and therefore is not anticipated to negatively affect 

downstream facilities or properties.  

 

Basin I, 1.50 acres, (Q5=4.9cfs, Q100=9.8cfs), consists of a portion of the concrete aprons, and gravel and 

asphalted surfaces for the purpose of parking and driving located along the western side of the planned 

development as well as the western half of the proposed warehouse building.  Runoff from Basin I is 

directed offsite to the adjacent property as sheet flow. 

 

Basin OS-8  consists of native prairie grass covered un-platted lands located just to the west of the property 

at the southwest corner of the site.  Runoff produced by the offsite 1.53 acre area of land has been 

calculated to reach 0.8 cfs in the 5-year storm event and 3.9cfs in the 100-year storm event.  Runoff from 

Basin OS-8 and Basin I combine at Design Point 7 at 5 and 100-year peak flow rates of 4.4cfs and 

11.1cfs.  This calculated developed discharge is slightly higher than the existing runoff estimated to 

reaching this location of 0.4 and 2.7cfs in the 5-year and 100 year events respectively.   The proposed 

developed flows will be detained and treated within a Full Spectrum Detention Facility that is planned to be 

constructed with the adjacent DWIRE storage yard, to meet MS4 permit requirements.  

 

WATER QUALITY PROVISIONS AND MAINTENANCE  

 

The proposed full spectrum detention (FSD) pond 1 functions to provide detention and water quality for 

the proposed development as well as all runoff tributary to it. This includes runoff produced onsite, north 

of the development and parcel, as well as offsite flows adjacent to the east and west boundary of the 

parcel. This full spectrum detention pond will function to treat approximately 63.84 acres by providing 

0.623 acre-feet of storage for the water quality event, 1.350 acre feet of storage at the EURV event storm 

and 2.721 acre-feet of storage in the 100-year event.  The proposed full spectrum detention basin will be 

private and shall be maintained by the property owner.  Access shall be granted to the owner and El Paso 

County for access and maintenance of the private WQCV facility. A private maintenance agreement 

document shall accompany this report submittal. 

 

The sizing for the full spectrum detention facility has been determined using the guidelines set forth in the 

Urban Drainage and Flood Control District Criteria Manual.  Refer to the UDFCD UD-Detention Excel 

Workbook located within the appendix of this report for calculations.  

 

OFFSITE DOWNSTREAM CHANNEL ANALYSIS 

 

El Paso County Engineering has requested an analysis of the offsite downstream channel. The existing 

channel runs north to south on unplatted land owned by Weatherford Artificial (Sch. No. 5300000190). 

The analysis of the existing channel will be begin at the outfall of the proposed Timberline Storage to the 

north and will end at the two existing 48” culverts at the southwest end of the property. Runoff reaching 

the two culverts will ultimately be routed to the East Fork Sand Creek Subtributary. Runoff tributary to 

the existing channel has been accounted for, as proposed developed flow from the proposed Timberline 

Storage site (37.95 acres), offsite developed flow from the BLH NO.2 LLC property (22.9 acres), existing 
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undeveloped flow from the offsite BLH NO.2 LLC property (7.7 acres) and existing undeveloped flow 

from the offsite Weatherford Artificial property (30.2 acres).   

 

Analysis of the existing channel and results provided by the Hydrologic Engineering Center River 

Analysis System (HEC-RAS) program. Per the results provided (see Appendix), scour (see shear values) 

and velocities are below the maximum values as stated in the City of Colorado Springs Drainage Criteria 

Manual Vol.1 (DCM1). Hence erosion of the existing channel is minimal. Let it be noted that with the 

development of Timberline Storage, the runoff values have been reduced in part to the release rate by the 

EDB pond.  Proposed discharge from the site, post construction, is less than historic and therefore its 

construction is not anticipated to negatively affect downstream facilities or properties. 

 

EROSION CONTROL 

 

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

report.   Proposed silt fence, vehicle traffic control, and concrete washout area are proposed as erosion 

control measures.  The costs for these measures have been provided on the Grading and Erosion Control 

plan. 

 

CONSTRUCTION COST OPINION  

Private Drainage Facilities (NON-Reimbursable): 

Item Description Quantity Unit Cost   Cost 

1.  42" RCP  117 LF $181 /LF   $21,177.00 

2.  42” RCP FES  1 EA $2,389 /EA   $2,389.00 

3.  2.5’w,2:1SS Rundown  18 CY $80 /CY   $1,440.00 

4. 3.0’w,2:1SS Rundown 18 CY $80 /CY $1,440.00 

5.  4.0’w, 3:1SS Rundown 29 CY $80 /CY   $2,320.00 

6.  D50=12” Riprap 40 CY $65 /CY   $2,600.00 

7. Low Tailwater Basin 17 CY $65 /CY $1,105.00 

8.  Concrete Forebays 1 LS $6,345 /LS   $6,345.00 

9. Type 1 MH 1 EA $6,458 /EA $6,458.00 

10.  Full Spectrum Det Pond  1 EA $10,000 /EA   $10,000.00 

11.  Modified Type D Outlet  1 EA $20,500 /EA   $20,500.00 

            Total $ $75,774.00 

 

M & S Civil Consultants, Inc. (M & S) cannot and does not guarantee the construction cost will not vary 

from these opinions of probable costs. These opinions represent our best judgment as design professionals 

familiar with the construction industry and this development in particular. The above and below is only an 

estimate of the facility cost amounts in 2019.  This parcel is not being platted, thus no drainage basin fees 

are required with this development. 
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SUMMARY  

 

The proposed Amendment to the Final Drainage Report for the Timberland Storage Yard is located within 

the Sand Creek Drainage Basin.  Developed runoff both offsite and onsite basins are collected and 

conveyed to full spectrum detention facilities located in the south edge of the site.  All stormwater 

collected by pond 1 will be detained, treated, and released in accordance with the requirements of El Paso 

County and the City of Colorado Springs Drainage Criteria.  The proposed drainage facilities 

recommended within this report will adequately convey, detain and route runoff from the planned 

development to the historic drainage ways at peak flow rates which are in line with historic rates, therefore 

developed runoff discharged from the Timberland Storage Yard is not anticipated to adversely affect the 

surrounding and downstream developments.     
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HYDROLOGIC CALCULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



BASIN

TOTAL

AREA

TOTAL

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

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

EX-1 998724.7 22.93 0.00 0.81 0.88 0.00 0.30 0.50 22.93 0.09 0.36 0.09 0.36

EX-2 1029448.0 23.63 0.00 0.81 0.88 0.00 0.30 0.50 23.63 0.09 0.36 0.09 0.36

EX-3 1074435.8 24.67 0.00 0.81 0.88 0.00 0.30 0.50 24.67 0.09 0.36 0.09 0.36

OVERLAND / DEVELOPED OVERLAND / UNDEVELOPED WEIGHTED 

TIMBERLINE STORAGE 

EXISTING DRAINAGE CALCULATIONS

(Area Runoff Coefficient Summary)

STREETS  /  DEVELOPED

EX-3 1074435.8

EX-4 55409.0 1.27 0.00 0.81 0.88 0.00 0.30 0.50 1.27 0.09 0.36 0.09 0.36

Calculated by:

Date:

Checked by:

DLM

9/12/2019

VAS

MS CIVIL, INC

Existing Timberline Drainage Calculations.xls Page 1 of 1 9/12/2019



OVERLAND STREET  /  CHANNEL FLOW Time of Travel (T t )

BASIN
AREA

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

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

EX-1 22.93 0.09 0.36 0.09 100 4.0 11.5 325 8.0% 2.8 1.9 13.5 3.7 6.2 7.6 51.0

EX-2 23.63 0.09 0.36 0.09 100 4.0 11.5 1600 1.6% 1.3 21.1 32.6 2.4 4.0 5.0 33.6

EX-3 24.67 0.09 0.36 0.09 90 3.8 10.8 1750 1.6% 1.3 23.1 33.8 2.3 3.9 5.1 34.3

EX-4 1.27 0.09 0.36 0.09 100 5.0 10.7 330 2.1% 1.4 3.8 14.5 3.6 6.0 0.4 2.7

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

Date:

Checked by:

TOTAL  FLOWS 

VAS

EXISTING DRAINAGE CALCULATIONS

TIMBERLINE STORAGE 

DLM

From DCM Table 5-1

9/12/2019

INTENSITY *

(Area Drainage Summary)
From Area Runoff Coefficient Summary

MS CIVIL, INC.

Existing Timberline Drainage Calculations.xls Page 1 of 2 9/12/2019



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

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

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

1 EX1, EX2 4.19 16.76 13.5 1300 1.5% 1.9 11.6 25.1 2.7 4.6 11.5 77.3

2 DP1, EX3 6.41 25.64 32.6 2.4 4.0 15.1 101.4

3 EX4 0.11 0.46 14.5 3.6 6.0 0.4 2.7

Calculated by:

Date:

Checked by:

From Area Runoff Coefficient Summary

VAS

9/12/2019

Time of Travel (T t )

DLM

TAKEN FROM BASIN EX4

TAKEN FROM BASIN EX2

TIMBERLINE STORAGE 

EXISTING DRAINAGE CALCULATIONS

(Basin Routing Summary)

TAKEN FROM BASIN EX1

MS CIVIL, INC.

Existing Timberline Drainage Calculations.xls Page 1 of  1 9/12/2019



BASIN

TOTAL

AREA

TOTAL

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

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

A 255817.4 5.87 0.00 0.73 0.81 4.99 0.30 0.50 0.88 0.09 0.36 0.27 0.48

B 344618.1 7.91 0.44 0.90 0.96 1.14 0.59 0.70 6.33 0.30 0.50 0.38 0.55

C 107689.3 2.47 0.00 0.73 0.81 2.10 0.30 0.50 0.37 0.09 0.36 0.27 0.48

D 28400.0 0.65 0.47 0.90 0.96 0.18 0.16 0.41 0.00 0.09 0.36 0.70 0.81

E 15936.0 0.37 0.20 0.90 0.96 0.17 0.16 0.41 0.00 0.30 0.50 0.56 0.70

F 67446.0 1.55 0.00 0.90 0.96 0.23 0.30 0.50 1.32 0.12 0.39 0.15 0.41

TIMBERLINE STORAGE 

PROPOSED DRAINAGE CALCULATIONS

(Area Runoff Coefficient Summary)

ROOFS 0.73-0.81      

COMMERCIAL AREAS 0.81-0.88  

ASPHALT DRIVES 0.90-0.96

LANDSCAPED AREAS 0.16-0.41 

GRAVEL STORAGE YARD 0.30-0.50 

LIGHT INDUST AREAS 0.59-0.70 

GRAVEL STORAGE YARD 0.30-0.50 

PARKS 0.12-0.39 GREENBELTS/AGRI.  

0.09-0.36  

WEIGHTED 

F 67446.0 0.00 0.90 0.96 0.23 0.30 0.50 1.32 0.12 0.39

G 726210.0 16.67 0.00 0.90 0.96 14.17 0.30 0.50 2.50 0.09 0.36 0.27 0.48

H 42442.0 0.97 0.00 0.90 0.96 0.00 0.30 0.50 0.97 0.09 0.36 0.09 0.36

I 65383.5 1.50 0.85 0.90 0.96 0.54 0.30 0.50 0.11 0.16 0.41 0.63 0.75

OS1 64029.9 1.47 0.00 0.81 0.88 0.00 0.30 0.50 1.47 0.09 0.36 0.09 0.36

OS2 106418.5 2.44 0.00 0.81 0.88 1.90 0.30 0.50 0.54 0.09 0.36 0.25 0.47

OS3 24414.0 0.56 0.00 0.90 0.96 0.00 0.16 0.41 0.56 0.09 0.36 0.09 0.36

OS4 134326.7 3.08 0.00 0.90 0.96 0.00 0.30 0.50 3.08 0.09 0.36 0.09 0.36

OS5 930571.9 21.36 0.00 0.81 0.88 0.00 0.30 0.50 21.36 0.09 0.36 0.09 0.36

OS6 167403.3 3.84 0.00 0.81 0.88 0.00 0.30 0.50 3.84 0.09 0.36 0.09 0.36

OS7 20171.5 0.46 0.00 0.81 0.88 0.00 0.30 0.50 0.46 0.09 0.36 0.09 0.36

OS8 66445.0 1.53 0.08 0.90 0.96 0.00 0.30 0.50 1.44 0.09 0.36 0.13 0.39

Calculated by: DLM-GT

Date: 11/16/2019

Checked by: VAS

MS CIVIL, INC

Prop Timberline Drainage Calculations-both parcels.xls Page 1 of 1 11/16/2019



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 5.87 0.27 0.48 0.27 90 2.0 10.9 575 1.9% 1.0 9.9 20.8 13.7 3.7 6.1 5.8 17.3

B 7.91 0.38 0.55 0.38 100 1.0 13.1 810 1.4% 1.2 11.6 24.7 15.1 3.5 5.9 10.4 25.9

C 2.47 0.27 0.48 0.27 100 2.0 11.9 850 2.5% 1.1 12.9 24.8 15.3 3.5 5.9 2.3 6.9

D 0.65 0.70 0.81 0.70 50 6.0 2.3 50 1.0% 2.0 0.4 2.7 10.6 5.2 8.7 2.3 4.6

E 0.37 0.56 0.70 0.56 100 2.0 7.8 172 0.9% 1.9 1.5 9.3 11.5 4.2 7.1 0.9 1.8

F 1.55 0.15 0.41 0.15 50 1.0 9.7 50 25.0% 5.0 0.2 9.8 10.6 4.2 7.0 0.9 4.4

G 16.67 0.27 0.48 0.27 100 2.5 11.1 1800 1.1% 0.7 41.7 52.8 20.6 3.0 5.1 13.6 40.9

H 0.97 0.09 0.36 0.09 50 4.0 6.5 518 2.8% 3.3 2.6 9.1 13.2 4.3 7.2 0.4 2.5

I 1.50 0.63 0.75 0.63 50 1.0 4.8 50 4.0% 4.0 0.2 5.0 10.6 5.2 8.7 4.9 9.8

OS1

PROPOSED DRAINAGE CALCULATIONS

TIMBERLINE STORAGE 

Time of Travel (T t )

From DCM Table 5-1

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

OS1 1.47 0.09 0.36 0.09 100 4.0 11.5 315 1.1% 0.7 7.1 18.7 12.3 3.2 5.4 0.4 2.8

OS2 2.44 0.25 0.47 0.25 100 1.0 15.3 200 2.0% 1.0 3.4 18.7 11.7 3.9 6.5 2.4 7.5

OS3 0.56 0.09 0.36 0.09 50 4 6.5 800 2.5% 1.1 12.0 18.5 14.7 3.5 6.0 0.2 1.2

OS4 3.08 0.09 0.36 0.09 50 1 10.3 200 1.0% 0.7 4.8 15.0 11.4 3.5 5.9 1.0 6.6

OS5 21.36 0.09 0.36 0.09 100 4 11.5 600 5.5% 2.3 4.3 15.8 13.9 3.4 5.8 6.6 44.4

OS6 3.84 0.09 0.36 0.09 100 3 12.7 1000 3.8% 1.4 12.2 24.9 16.1 2.8 4.6 1.0 6.4

OS7 0.46 0.09 0.36 0.09 50 2 8.2 300 2.0% 2.8 1.8 9.9 11.9 4.1 7.0 0.2 1.2

OS8 1.53 0.13 0.39 0.13 100 5 10.3 330 2.1% 2.9 1.9 12.2 12.4 3.8 6.4 0.8 3.9

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

Date:

Checked by:

DLM-GT

11/12/2019

VAS

MS CIVIL, INC.
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OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

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

DPS AND/OR PIPES (ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

1 OS1, OS2, A, B, C 5.96 10.06 13.7 900 1.4% 1.2 12.5 26.2 2.7 4.5 16.0 45.3 DRAINAGE SWALE INTO FSD

(N Forebay)

2 D, E 0.66 0.79 9.3 4.2 7.1 2.8 5.6 2.5'W RIPRAP RUNDOWN

(SW Forebay)

3 G, OS4, OS5 6.68 16.79 20.6 3.0 5.1 20.4 85.9 3.0'W RIPRAP RUNDOWN

(SE Rundown)

4 DP1, DP2, DP3 13.29 27.63 26.2 2.7 4.5 35.7 124.5 PROPOSED FSD POND 1

TAKEN FROM BASIN E

TAKEN FROM BASIN G

TAKEN FROM BASIN A

TAKEN FROM BASIN A

TIMBERLINE STORAGE 

PROPOSED DRAINAGE CALCULATIONS

(Basin Routing Summary)

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

5 PR1 0.4 71.5 PROPOSED FSD 

POND 1 RELEASE

6 H, OS3, OS6, OS7 0.53 2.10 24.90 618 2.8% 3.3 3.1 28.0 2.6 4.3 1.4 9.1 HISTORIC OUTFALL

PR1 0.4 71.5

1.8 80.6 FLOWS SUMMED

7 BASIN I 1.15 1.73 12.2 3.8 6.4 4.4 11.1 DWIRE DETENTION POND

OS8

Calculated by:

Date:

Checked by:

TAKEN FROM BASIN OS8

TAKEN FROM UD-DETENTION SHEET DET POND 1

TAKEN FROM BASIN OS6

VAS

11/16/2019

DLM-GT

MS CIVIL, INC.
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Intensity* Pipe Size 

PIPE RUN
Contributing

Pipes/Design Points

Equivalent

CA 5

Equivalent

CA 100

Maximum

T C

I 5 I 100 Q 5 Q 100

1 POND 1 OUTLET (DP6) TAKEN FROM UD-DETENTION WORKSHEET 0.4 71.5 PROP 42" RCP

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

DP - Design Point Date:

PR - Pipe Run Checked by:INT- Intercepted Flow from Design Point VAS

TIMBERLINE STORAGE 

PROPOSED DRAINAGE CALCULATIONS

(Storm Sewer Routing Summary)

DLM-GT

  FB- Flow By from Design Point 9/12/2019

Flow

MS CIVIL, INC

Prop Timberline Drainage Calculations-both parcels.xls Page 1 of 1 11/20/2019
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HYDRAULIC CALCULATIONS / EDB WQCV CALCULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



FSD POND 1

Elevation SF CF AF Sum

6530.18 0.00 0.00 0.00 0.00

6530.51 147.00 24.25 0.00 0.00

6531.00 853.00 245.00 0.01 0.01

6532.00 7,247.00 4,050.00 0.09 0.10

6533.00 20,867.00 14,057.00 0.32 0.42

6534.00 29,321.00 25,094.00 0.58 1.00

6535.00 32,162.00 30,741.50 0.71 1.70

6536.00 35,142.00 33,652.00 0.77 2.48

6537.00 38,215.00 36,678.50 0.84 3.32

6538.00 41,392.00 39,803.50 0.91 4.23

6539.00 44,738.00 43,065.00 0.99 5.22

6540.00 48,283.00 46,510.50 1.07 6.29

Total = 273,921 CF

Total = 6.3 Ac-ft

100 Year Spillway Elevation = 6538.5

 

 

Calculated by: DLM

Date: 9/12/2017

Checked by:

Storage

TIMBERLINE STORAGE 
DRAINAGE REPORT DRAINAGE CALCULATIONS

(Pond Volume Calculation)

11/19/2019



Contributing 

Basins

Area 

(Acres) C 5 Impervious % (I) (Acres)*(I) 

A 5.87 0.27 34 199.67

B 7.91 0.38 53 419.30

C 2.47 0.27 34 84.06

D 0.65 0.70 84 54.77

E 0.37 0.56 78 28.54

F 1.55 0.15 11 17.03

G 16.67 0.27 34 566.83

OS1 1.47 0.09 0 0.00

Weighted Percent Imperviousness of WQ Pond 1

OS1 1.47 0.09 0 0.00

OS2 2.44 0.25 30 73.29

OS4 3.08 0.09 0 0.00

OS5 21.36 0.09 0 0.00

Totals 63.85 1443.48

Imperviousness 

of WQ Pond 2

gtellez
Typewritten Text
22.5



Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation 30.18 Top of Micropool -- 0.00 -- -- -- 0 0.000

Selected BMP Type = EDB 30.51 -- 0.33 -- -- -- 147 0.003 23 0.001

Watershed Area = 63.84 acres 31 -- 0.82 -- -- -- 853 0.020 261 0.006

Watershed Length = 1,880 ft 32 -- 1.82 -- -- -- 7,247 0.166 4,247 0.097

Watershed Slope = 0.014 ft/ft 33 -- 2.82 -- -- -- 20,867 0.479 18,376 0.422

Watershed Imperviousness = 22.50% percent 34 -- 3.82 -- -- -- 29,321 0.673 43,470 0.998

Percentage Hydrologic Soil Group A = 30.0% percent 35 -- 4.82 -- -- -- 32,162 0.738 74,212 1.704

Percentage Hydrologic Soil Group B = 70.0% percent 36 -- 5.82 -- -- -- 35,142 0.807 107,864 2.476

Percentage Hydrologic Soil Groups C/D = 0.0% percent 37 -- 6.82 -- -- -- 38,215 0.877 144,542 3.318

Desired WQCV Drain Time = 40.0 hours 38 -- 7.82 -- -- -- 41,392 0.950 184,346 4.232

Location for 1-hr Rainfall Depths = User Input 39 -- 8.82 -- -- -- 44,738 1.027 227,411 5.221

Water Quality Capture Volume (WQCV) = 0.668 acre-feet 40 -- 9.82 -- -- -- 48,283 1.108 273,921 6.288

Excess Urban Runoff Volume (EURV) = 1.406 acre-feet 40.5 -- 10.32 -- -- -- 50,043 1.149 298,503 6.853

2-yr Runoff Volume (P1 = 1.19 in.) = 1.016 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 1.450 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 2.269 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 4.027 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 5.340 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 7.102 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 0 in.) = 0.000 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.947 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 1.358 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 2.026 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 2.489 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 2.700 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 3.333 acre-feet -- -- -- --

-- -- -- --

Stage-Storage Calculation -- -- -- --

Zone 1 Volume (WQCV) = 0.668 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.737 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 1.928 acre-feet -- -- -- --

Total Detention Basin Volume = 3.333 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 -- -- -- --

-- -- -- --

Optional User Override

1-hr Precipitation

Volume 

(ft^3)

Volume 

(ac-ft)

Area 

(acre)

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)

Timberline Storage (Amended)

FSD Pond 1 

UD-Detention, Version 3.07 (February 2017)

Example Zone Configuration (Retention Pond)

UD-Detention_v3.07-both parcels.xlsm, Basin 11/20/2019, 9:11 AM



  Project:

  Basin ID:

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

Zone 1 (WQCV) 3.29 0.668 Orifice Plate

Zone 2 (EURV) 4.41 0.737 Orifice Plate

Zone 3 (100-year) 6.84 1.928 Weir&Pipe (Restrict)

3.333 Total

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 ft
2

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

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = 4.41 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 19.60 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A ft
2

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 1.47 2.94

Orifice Area (sq. inches) 2.51 2.30 1.50

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 ft
2

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 feet

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 4.41 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.41 N/A feet

Overflow Weir Front Edge Length = 17.00 N/A feet Over Flow Weir Slope Length = 4.00 N/A feet

Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 7.24 N/A should be > 4

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Timberline Storage (Amended)

FSD Pond 1 

Example Zone Configuration (Retention Pond)

Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 7.24 N/A should be > 4

Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 47.60 N/A ft
2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 23.80 N/A ft
2

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 = 0.25 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 6.58 N/A ft
2

Outlet Pipe Diameter = 42.00 N/A inches Outlet Orifice Centroid = 1.28 N/A feet

Restrictor Plate Height Above Pipe Invert = 27.15 inches Half-Central Angle of Restrictor Plate on Pipe = 1.87 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 6.85 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.65 feet

Spillway Crest Length = 72.50 feet Stage at Top of Freeboard = 8.17 feet

Spillway End Slopes = 10.00 H:V Basin Area at Top of Freeboard = 0.98 acres

Freeboard above Max Water Surface = 0.67 feet

Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 0.00

Calculated Runoff Volume (acre-ft) = 0.668 1.406 1.016 1.450 2.269 4.027 5.340 7.102 0.000

OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.668 1.406 1.016 1.451 2.270 4.030 5.336 7.108 #N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.02 0.16 0.53 0.78 1.12 0.00

Predevelopment Peak Q (cfs) = 0.0 0.0 0.6 1.2 10.5 33.6 49.9 71.5 0.0

Peak Inflow Q (cfs) = 12.1 25.2 18.3 26.0 40.4 71.2 93.7 123.9 #N/A

Peak Outflow Q (cfs) = 0.3 0.4 0.3 0.4 15.9 47.0 65.5 71.5 #N/A

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.3 1.5 1.4 1.3 1.0 #N/A

Structure Controlling Flow = Plate Plate Plate Plate Overflow Grate 1 Overflow Grate 1 Outlet Plate 1 Outlet Plate 1 #N/A

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.3 1.0 1.4 1.5 #N/A

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A #N/A

Time to Drain 97% of Inflow Volume (hours) = 40 64 52 65 64 60 57 54 #N/A

Time to Drain 99% of Inflow Volume (hours) = 42 68 55 69 69 67 65 64 #N/A

Maximum Ponding Depth (ft) = 3.22 4.33 3.77 4.39 4.72 5.05 5.31 6.13 #N/A

Area at Maximum Ponding Depth (acres) = 0.55 0.71 0.66 0.71 0.73 0.75 0.77 0.83 #N/A

Maximum Volume Stored (acre-ft) = 0.623 1.350 0.965 1.392 1.623 1.875 2.066 2.721 #N/A



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr #N/A 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 323 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 378 Slope 0.014

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 434 Shape 1.27

MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 440

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 473 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 506 0.65

WQ Plate Flow at 100yr depth = 0.46 0.97(diameter = 1-1/8 inches) 50 Year 532

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 614 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year #N/A 1 Z2_Boolean

Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= #VALUE! 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

EURV_draintime_user = 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs #N/A 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) 1 Button_Trigger

0 Underdrain

1 WQCV Plate

0 EURV-WQCV Plate

0 EURV-WQCV VertOrifice

1 Outlet 90% Qpeak

0 Outlet Undetained

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
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Outflow Hydrograph Workbook Filename: O:\43095A\Tim Emick\Documents\Reports\Drainage\Excel\2019 UPDATE

Storm Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK #N/A

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

4.59  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0:04:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

Hydrograph 0:09:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

Constant 0:13:46 0.53 1.09 0.80 1.13 1.73 2.96 3.79 4.83 #N/A

1.090 0:18:22 1.44 2.98 2.17 3.07 4.74 8.22 10.67 13.83 #N/A

0:22:57 3.70 7.65 5.57 7.88 12.17 21.10 27.39 35.52 #N/A

0:27:32 10.17 20.99 15.30 21.64 33.40 57.87 75.04 97.23 #N/A

0:32:08 12.08 25.21 18.28 25.99 40.44 71.18 93.68 123.90 #N/A

0:36:43 11.53 24.11 17.47 24.87 38.75 68.46 90.53 120.54 #N/A

0:41:19 10.50 21.95 15.90 22.64 35.27 62.33 82.61 110.29 #N/A

0:45:54 9.38 19.68 14.23 20.30 31.68 56.15 74.46 99.46 #N/A

0:50:29 8.10 17.07 12.32 17.61 27.58 49.11 65.25 87.35 #N/A

0:55:05 7.05 14.84 10.72 15.30 23.98 42.87 57.03 76.42 #N/A

0:59:40 6.39 13.45 9.72 13.88 21.73 38.70 51.38 68.69 #N/A

1:04:16 5.28 11.19 8.06 11.54 18.13 32.43 43.19 57.97 #N/A

1:08:51 4.31 9.20 6.61 9.49 14.97 26.87 35.83 48.16 #N/A

1:13:26 3.32 7.17 5.12 7.41 11.76 21.28 28.50 38.48 #N/A

1:18:02 2.48 5.43 3.85 5.61 8.98 16.43 22.09 29.94 #N/A

1:22:37 1.79 3.96 2.79 4.10 6.63 12.26 16.57 22.56 #N/A

1:27:13 1.39 3.03 2.14 3.13 5.02 9.20 12.38 16.77 #N/A

1:31:48 1.14 2.47 1.76 2.56 4.07 7.40 9.91 13.37 #N/A

1:36:23 0.97 2.09 1.49 2.16 3.44 6.23 8.33 11.22 #N/A

1:40:59 0.85 1.83 1.31 1.89 3.00 5.42 7.24 9.73 #N/A

1:45:34 0.77 1.64 1.18 1.70 2.69 4.85 6.47 8.68 #N/A

1:50:10 0.71 1.51 1.08 1.56 2.47 4.44 5.92 7.93 #N/A

1:54:45 0.52 1.11 0.79 1.15 1.82 3.31 4.44 6.01 #N/A

1:59:20 0.38 0.81 0.58 0.84 1.33 2.40 3.21 4.34 #N/A

2:03:56 0.28 0.60 0.43 0.62 0.98 1.77 2.38 3.22 #N/A

2:08:31 0.21 0.44 0.32 0.46 0.73 1.32 1.77 2.39 #N/A

2:13:07 0.15 0.32 0.23 0.33 0.53 0.96 1.30 1.76 #N/A

2:17:42 0.10 0.23 0.16 0.23 0.38 0.69 0.93 1.27 #N/A

2:22:17 0.07 0.16 0.12 0.17 0.27 0.50 0.68 0.92 #N/A

2:26:53 0.05 0.11 0.08 0.11 0.19 0.35 0.48 0.65 #N/A

2:31:28 0.03 0.07 0.05 0.07 0.12 0.23 0.31 0.43 #N/A

2:36:04 0.01 0.04 0.02 0.04 0.06 0.13 0.18 0.25 #N/A

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

2:36:04 0.01 0.04 0.02 0.04 0.06 0.13 0.18 0.25 #N/A

2:40:39 0.00 0.01 0.01 0.01 0.03 0.06 0.08 0.12 #N/A

2:45:14 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.04 #N/A

2:49:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

2:54:25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

2:59:01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:03:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:08:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:12:47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:17:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:21:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:26:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:31:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:35:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:40:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:44:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:49:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:54:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

3:58:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:03:16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:07:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:12:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:17:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:21:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:26:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:30:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:35:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:39:59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:44:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:49:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:53:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

4:58:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

5:02:56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

5:07:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

5:12:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

5:16:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

5:21:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

5:25:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

5:30:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A



Stormwater Facility Name:

Facility Location & Jurisdiction:

User Input: Watershed Characteristics User Defined User Defined User Defined User Defined

Watershed Slope = 0.014 ft/ft Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Length = 1880 ft 0.00 0 0.00 0.00

Watershed Area = 63.84 acres 0.33 147 0.30 0.06

Watershed Imperviousness = 22.5% percent 1.00 843 1.00 0.10

Percentage Hydrologic Soil Group A = 30.0% percent 2.00 7,247 2.00 0.20

Percentage Hydrologic Soil Group B = 70.0% percent 3.00 20,867 3.00 0.28

Percentage Hydrologic Soil Groups C/D = 0.0% percent 3.50 25,252 3.50 0.30

4.00 29,321 4.00 0.33

User Input 17 4.50 30,747 4.50 11.20

5.00 32,162 5.00 55.50

5.50 33,655 5.50 67.53   

6.00 35,142 6.00 70.91

WQCV Treatment Method = 40.00 hours 6.31 36,692 6.31 71.50

After completing and printing this worksheet to a pdf, go to:

https://maperture.digitaldataservices.com/gvh/?viewer=cswdif

create a new stormwater facility, and 

attach the pdf of this worksheet to that record.

Routed Hydrograph Results

Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year

One-Hour Rainfall Depth = 0.53 1.19 1.50 1.75 2.25 2.52 in

Calculated Runoff Volume = 0.668 1.016 1.450 2.269 5.340 7.102 acre-ft

OPTIONAL Override Runoff Volume = acre-ft

Inflow Hydrograph Volume = 0.668 1.015 1.449 2.268 5.331 7.101 acre-ft

Time to Drain 97% of Inflow Volume = 32.5 44.9 45.7 44.1 38.9 36.2 hours

Time to Drain 99% of Inflow Volume = 33.9 46.9 48.1 47.6 45.4 44.3 hours

Maximum Ponding Depth = 3.39 3.95 4.25 4.59 5.31 6.18 ft

Maximum Ponded Area = 0.56 0.66 0.69 0.71 0.76 0.83 acres

Maximum Volume Stored = 0.622 0.964 1.165 1.410 1.936 2.625 acre-ft

Stormwater Detention and Infiltration Design Data Sheet

Location for 1-hr Rainfall Depths (use dropdown):

Workbook Protected Worksheet Protected

Pond 1

Timberline Storage Yard, El Paso County / El Paso County

User Input

Extended Detention

SDI-Pond 1.xlsm, Design Data 11/20/2019, 11:15 AM

https://maperture.digitaldataservices.com/gvh/?viewer=cswdif


WQCV_Trigger = 1

RunOnce= 1

CountA= 1

Draintime Coeff= 1.0

0 1 2 3

#N/A

#N/A

0 1 2 3

#N/A

#N/A

Check Data Set 1 Check Data Set 1

Stormwater Detention and Infiltration Design Data Sheet
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C 3.00 L (ft) H (ft) Q (cfs) C 3.00 Z (ft) H (ft) Q (cfs) 

L 72.50 ft 0.0 0.0 119.3 Z 10.00 ft 0.0 0.0 4.4

H 0.67 ft H 0.67 ft 

Q cfs Q cfs

128.10

TIMBERLINE STORAGE

EMERGENCY SPILLWAY CALCULATIONS FSD POND 1

Horizontal Broad-Crested Weir (Eqn 12-20 UDFCD) Sloping Broad-Crested Weir (Eqn 12-21 UDFCD)
Variable Solve For Variable Solve For 

Total Q



















gtellez
Typewritten Text
STRM 1- POND 1 OUTFALL INDEX MAP



Conduit FlexTable: POND 1 100 YR

Upstream 
Structure 

Hydraulic Grade 
Line (In)

(ft)

Headloss
(ft)

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Energy Grade 
Line (Out)

(ft)

Energy Grade 
Line (In)

(ft)

Depth (Critical)
(ft)

Depth (Normal)
(ft)

Froude Number 
(Normal)

Velocity
(ft/s)

Length (Unified)
(ft)

Flow / Capacity 
(Design)

(%)

Flow
(cfs)

Upstream 
Structure

IDLabel

6,534.310.136,533.306,533.436,534.176,534.292.65(N/A)0.7007.4326.2128.671.50POND 1 OUTLET56742" RCP-3

6,532.610.226,531.916,532.136,533.216,533.322.652.880.8338.4320.0100.571.5045 DEG BEND56942" RCP-1

6,533.300.326,532.616,532.936,533.526,533.872.652.900.8248.4078.6100.971.50MH-1 TYPE 157042" RCP-2

Conduit 
Description

Invert (Stop)
(ft)

Invert (Start)
(ft)

Elevation Ground 
(Stop)

(ft)

Elevation Ground 
(Start)

(ft)

Upstream 
Structure 
Headloss

(ft)

Upstream 
Structure 
Headloss 

Coefficient

Upstream 
Structure 

Velocity (In-
Governing)

(ft/s)

Circle - 42.0 in6,529.936,529.856,534.516,540.000.881.0207.43

Circle - 42.0 in6,529.366,529.266,539.506,532.760.480.4007.68

Circle - 42.0 in6,529.756,529.366,540.006,539.500.380.4007.45
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existingswale.rep

                        HEC-RAS HEC-RAS 5.0.3 September 2016

                          U.S. Army Corps of Engineers  

                         Hydrologic Engineering Center  

                               609 Second Street        

                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX

            X     X  X        X    X       X   X     X  X    X

            X     X  X        X            X   X    X    X   X

            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX

            X     X  X        X            X  X     X    X        X

            X     X  X        X    X       X   X    X    X        X

            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA

Project Title: existingswale

Project File : existingswale.prj

Run Date and Time: 12/4/2017 3:05:07 PM

Project in English units

                                                                                

PLAN DATA

Plan Title: swale analysis

Plan File : o:\43095A\Tim Emick\Documents\Reports\Drainage\HEC-RAS\existingswale.p01

           Geometry Title: existingswale

           Geometry File : o:\43095A\Tim Emick\Documents\Reports\Drainage\HEC-RAS\existingswale.g01

           Flow Title    : ex flow w timberline

           Flow File     : o:\43095A\Tim Emick\Documents\Reports\Drainage\HEC-RAS\existingswale.f01

Plan Summary Information:

Number of:  Cross Sections =    7    Multiple Openings  =    0

            Culverts       =    0    Inline Structures  =    0

            Bridges        =    0    Lateral Structures =    0

Computational Information

    Water surface calculation tolerance  =  0.01 

    Critical depth calculation tolerance =  0.01 

    Maximum number of iterations         =  20 

    Maximum difference tolerance         =  0.3 

    Flow tolerance factor                =  0.001 

Computation Options

    Critical depth computed only where necessary

    Conveyance Calculation Method: At breaks in n values only

    Friction Slope Method:         Average Conveyance

    Computational Flow Regime:     Mixed Flow

                                                                                

FLOW DATA

Flow Title: ex flow w timberline

Flow File : o:\43095A\Tim Emick\Documents\Reports\Drainage\HEC-RAS\existingswale.f01

Flow Data (cfs)

                                                                             

  River           Reach           RS                    5YR           100YR  

  existing swale  existing swale  1074.48               5.2            84.2  

  existing swale  existing swale  620.87               11.6           126.9  

  existing swale  existing swale  400                  12.1           130.6  

  existing swale  existing swale  175.88               13.5           139.7  

                                                                             

Boundary Conditions

                                                                                                        

  River           Reach           Profile                       Upstream                 Downstream     

                                                                                                        

  existing swale  existing swale  5YR                        Normal S = 0.022          Normal S = 0.02  

                                                                                                        

                                                                                

GEOMETRY DATA

Geometry Title: existingswale

Geometry File : o:\43095A\Tim Emick\Documents\Reports\Drainage\HEC-RAS\existingswale.g01

Page 1



existingswale.rep

CROSS SECTION          

RIVER: existing swale  

REACH: existing swale     RS: 1074.48 

INPUT

Description: 

Station Elevation Data    num=      16

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

       0 6530.367.099998 6530.27   15.57 6530.18    39.4 6530.13   43.03 6529.97

   51.38 6526.41   52.96 6526.23      60 6526.81   61.75 6526.94   62.19 6526.94

   65.05 6527.42   69.31  6528.1   92.52 6528.97   97.37 6529.07  108.59 6529.46

     120 6529.84

Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

       0    .035       0     .03     120    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

             0     120           171.67  171.67  171.67             .1       .3

CROSS SECTION          

RIVER: existing swale  

REACH: existing swale     RS: 902.81  

INPUT

Description: 

Station Elevation Data    num=      15

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

       0 6527.85   13.59 6527.47   16.76 6527.42   41.75 6526.87   46.77 6526.29

      60  6525.4    61.9 6525.27    68.4 6525.78    74.5 6525.91    81.3 6526.18

   88.72 6527.19   94.11 6528.08  112.71 6528.74  119.25 6529.01     120 6529.03

Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

       0    .035       0     .03     120    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

             0     120           113.78  113.78  113.78             .1       .3

CROSS SECTION          

RIVER: existing swale  

REACH: existing swale     RS: 789.03  

INPUT

Description: 

Station Elevation Data    num=      13

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

       0 6527.76   23.05 6526.62   32.69 6526.3162.39999 6524.94   75.97 6524.47

   80.31 6524.36   80.54 6524.36   89.43  6524.3   98.67 6525.33  108.83 6526.49

  138.32 6527.86  155.36 6528.39  165.31 6529.02

Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

       0    .035       0     .03  165.31    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

             0  165.31           168.16  168.16  168.16             .1       .3

CROSS SECTION          

RIVER: existing swale  

REACH: existing swale     RS: 620.87  

INPUT

Description: 

Station Elevation Data    num=      17

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

       0 6527.58.9100037 6527.56   29.14 6526.6337.42999 6526.2761.32001 6523.27

62.03999 6523.1362.46001 6523.1367.78999 6523.29      80 6523.59   92.41 6523.94

    94.9 6523.98   99.08 6524.02  135.86 6524.35  139.15 6524.37  146.21 6524.49

  196.17 6525.18     220 6525.61

Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

       0    .035       0     .03     220    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

             0     220           220.87  220.87  220.87             .1       .3

CROSS SECTION          
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RIVER: existing swale  

REACH: existing swale     RS: 400     

INPUT

Description: 

Station Elevation Data    num=      13

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

       0 6522.564.610001 6522.47   22.67 6522.23   33.53 6521.75   52.72 6521.63

      60 6521.57    64.2 6521.54   82.04 6521.4492.49001 6521.58  141.05 6521.75

  142.01 6521.75  142.24 6521.82     145 6522.82

Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

       0    .035       0     .03     145    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

             0     145           224.12  224.12  224.12             .1       .3

CROSS SECTION          

RIVER: existing swale  

REACH: existing swale     RS: 175.88  

INPUT

Description: 

Station Elevation Data    num=      22

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

       0 6521.1930.50999 6520.75   32.22 6520.7132.78999 6520.7134.03999 6520.69

   35.09 6520.67  102.35 6519.63  112.29 6519.49     130 6519.57   137.9 6519.62

  140.38 6519.68  167.91 6519.68  168.26 6519.65   168.7 6519.66     170 6519.67

   172.6 6519.69  199.67 6519.87  210.95 6519.98  228.11 6520.84  235.11 6522.39

  243.44 6522.22     245 6522.17

Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

       0    .035       0     .03     245    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

             0     245           147.52  147.52  147.52             .1       .3

CROSS SECTION          

RIVER: existing swale  

REACH: existing swale     RS: 28.36   

INPUT

Description: 

Station Elevation Data    num=      15

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

       0 6521.5232.07001 6521.08   36.97 6521.01   45.59 6520.75   61.39 6520.37

   86.45 6519.71   95.58 6519.39  102.08 6519.42  106.63    6519  119.68  6518.2

  124.79 6518.04  125.48 6518.02  136.36 6518.56  140.39 6518.81  149.97 6518.72

Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

       0    .035       0     .03  149.97    .035

Bank Sta: Left   Right    Coeff Contr.   Expan.

             0  149.97             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:existing swale  

                                                                 

      Reach          River Sta.       n1        n2        n3     

                                                                 

 existing swale       1074.48           .035       .03      .035 

 existing swale       902.81            .035       .03      .035 

 existing swale       789.03            .035       .03      .035 

 existing swale       620.87            .035       .03      .035 

 existing swale       400               .035       .03      .035 

 existing swale       175.88            .035       .03      .035 

 existing swale       28.36             .035       .03      .035 

                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: existing swale  

                                                                 

      Reach          River Sta.      Left     Channel    Right   
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 existing swale       1074.48         171.67    171.67    171.67 

 existing swale       902.81          113.78    113.78    113.78 

 existing swale       789.03          168.16    168.16    168.16 

 existing swale       620.87          220.87    220.87    220.87 

 existing swale       400             224.12    224.12    224.12 

 existing swale       175.88          147.52    147.52    147.52 

 existing swale       28.36                                      

                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: existing swale  

                                                       

      Reach          River Sta.     Contr.    Expan.   

                                                       

 existing swale       1074.48         .1        .3 

 existing swale       902.81          .1        .3 

 existing swale       789.03          .1        .3 

 existing swale       620.87          .1        .3 

 existing swale       400             .1        .3 

 existing swale       175.88          .1        .3 

 existing swale       28.36           .1        .3 
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HEC-RAS  Plan: exsw   River: existing swale   Reach: existing swale

Reach River Sta Profile Q Total Min Ch El W.S. Elev Max Chl Dpth Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Shear Chan Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (lb/sq ft)  

existing swale 1074.48 5YR 5.20 6526.23 6526.87 0.64 6526.67 6526.90 0.003696 1.46 3.57 10.45 0.08 0.44

existing swale 1074.48 100YR 84.20 6526.23 6528.01 1.78 6527.69 6528.23 0.005784 3.82 22.03 21.10 0.37 0.66

existing swale 902.81  5YR 5.20 6525.27 6525.69 0.42 6525.66 6525.76 0.015218 2.15 2.42 11.55 0.20 0.83

existing swale 902.81  100YR 84.20 6525.27 6526.36 1.09 6526.36 6526.65 0.017093 4.28 19.66 36.48 0.57 1.03

existing swale 789.03  5YR 5.20 6524.30 6524.59 0.29 6524.62 0.006992 1.38 3.77 19.65 0.08 0.55

existing swale 789.03  100YR 84.20 6524.30 6525.43 1.13 6525.14 6525.53 0.004633 2.60 32.35 47.61 0.20 0.56

existing swale 620.87  5YR 11.60 6523.13 6523.72 0.59 6523.57 6523.75 0.004583 1.48 7.86 26.87 0.08 0.48

existing swale 620.87  100YR 126.90 6523.13 6524.45 1.32 6524.27 6524.56 0.006887 2.66 47.79 91.93 0.22 0.65

existing swale 400     5YR 12.10 6521.44 6521.67 0.23 6521.67 6521.71 0.025559 1.70 7.12 71.62 0.16 0.95

existing swale 400     100YR 130.60 6521.44 6521.97 0.53 6521.97 6522.15 0.019209 3.35 38.96 114.13 0.41 1.01

existing swale 175.88  5YR 13.50 6519.49 6519.80 0.31 6519.72 6519.81 0.004447 0.93 14.50 96.91 0.04 0.42

existing swale 175.88  100YR 139.70 6519.49 6520.31 0.82 6520.04 6520.35 0.002691 1.67 83.55 159.13 0.09 0.41

existing swale 28.36   5YR 13.50 6518.02 6518.48 0.46 6518.47 6518.60 0.019987 2.77 4.87 19.54 0.31 0.98

existing swale 28.36   100YR 139.70 6518.02 6519.19 1.17 6519.19 6519.53 0.015570 4.65 30.01 45.39 0.64 1.01
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PRIVATE DETENTION BASIN / 

STORMWATER QUALITY BEST MANAGEMENT PRACTICE 

MAINTENANCE AGREEMENT AND EASEMENT 

 
 This PRIVATE DETENTION BASIN / STORMWATER QUALITY BEST MANAGEMENT 
PRACTICE MAINTENANCE AGREEMENT AND EASEMENT (Agreement) is made by and 
between EL PASO COUNTY by and through THE BOARD OF COUNTY COMMISSIONERS OF EL 
PASO COUNTY, COLORADO (Board or County) and DL Holdings, LLC, A Colorado Limited 
Liability Corporation, (Owner or Developer).  The above may occasionally be referred to herein 
singularly as “Party” and collectively as “Parties.” 
 

Recitals 

A. WHEREAS, Developer is the owner of certain real estate (the Property or Subdivision) in 
El Paso County, Colorado, which Property is legally described in Exhibit A attached hereto and 
incorporated herein by this reference; and 

 
B. WHEREAS, Developer desires to develop on the Property a subdivision/land use to be 

known as Dwire Storage Yard Fil. No. 1; and 
 
C. WHEREAS, the development of this Property will substantially increase the volume of 

water runoff and will decrease the quality of the stormwater runoff from the Property, and, therefore, it 
is in the best interest of public health, safety and welfare for the County to condition approval of this 
subdivision/land use on Developer’s promise to construct adequate drainage, water runoff control 
facilities, and stormwater quality structural Best Management Practices (“BMPs”) for the 
subdivision/land use; and 

 
D. WHEREAS, Chapter 8, Section 8.4.5 of the El Paso County Land Development Code, as 

periodically amended, promulgated pursuant to Section 30-28-133(1), Colorado Revised Statutes 
(C.R.S.), requires the County to condition approval of all subdivisions on a developer’s promise to so 
construct adequate drainage, water runoff control facilities, and BMPs in subdivisions; and 

 
E. WHEREAS, the Drainage Criteria Manual, Volume 2, as amended by Appendix I of the 

El Paso County Engineering Criteria Manual (ECM), as each may be periodically amended, 
promulgated pursuant to the County’s Colorado Discharge Permit System General Permit (MS4 Permit) 
as required by Phase II of the National Pollutant Discharge Elimination System (NPDES), which MS4 
Permit requires that the County take measures to protect the quality of stormwater from sediment and 
other contaminants, requires subdividers, developers, landowners, and owners of facilities located in the 
County’s rights-of-way or easements to provide adequate permanent stormwater quality BMPs with new 
development or significant redevelopment; and 

 
F. WHEREAS, Section 2.9 of the El Paso County Drainage Criteria Manual provides for a 

developer’s promise to maintain a subdivision’s drainage facilities in the event the County does not 
assume such responsibility; and 

 
G. WHEREAS, developers in El Paso County have historically chosen water runoff 

detention basins as a means to provide adequate drainage and water runoff control in subdivisions, 
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which basins, while effective, are less expensive for developers to construct than other methods of 
providing drainage and water runoff control; and 

 
H. WHEREAS, Developer desires to construct for the subdivision/land use ONE detention 

basin/stormwater quality BMP(s) (“detention basin/BMP(s)”) as the means for providing adequate 
drainage and stormwater runoff control and to meet requirements of the County’s MS4 Permit, and to 
operate, clean, maintain and repair such detention basin/BMP(s); and 

 
I. WHEREAS, Developer desires to construct the detention basin/BMP(s) on property that 

will be platted as Lot 1, as indicated on Exhibit B attached hereto; and 
 
J. WHEREAS, Developer shall be charged with the duties of constructing, operating, 

maintaining and repairing the detention basin/BMP(s) on the Property described in Exhibit A; and 
 
K. WHEREAS, it is the County’s experience that subdivision developers and property 

owners historically have not properly cleaned and otherwise not properly maintained and repaired these 
detention basins/BMPs, and that these detention basins/BMPs, when not so properly cleaned, 
maintained, and repaired, threaten the public health, safety and welfare; and 

 
L. WHEREAS, the County, in order to protect the public health, safety and welfare, has 

historically expended valuable and limited public resources to so properly clean, maintain, and repair 
these detention basins/BMPs when developers and property owners have failed in their responsibilities, 
and therefore, the County desires the means to recover its costs incurred in the event the burden falls on 
the County to so clean, maintain and repair the detention basin/BMP(s) serving this subdivision/land use 
due to the Developer/Owner’s failure to meet its obligations to do the same; and 

 
M. WHEREAS, the County conditions approval of this subdivision/land use on the 

Developer’s promise to so construct the detention basin/BMP(s), and conditions approval on the 
Owner’s promise to reimburse the County in the event the burden falls upon the County to so clean, 
maintain and/or repair the detention basin/BMP(s) serving this Subdivision; and 

 
N. WHEREAS, the County could condition subdivision/land use approval on the 

Developer’s promise to construct a different and more expensive drainage, water runoff control system 
and BMPs than those proposed herein, which more expensive system would not create the possibility of 
the burden of cleaning, maintenance and repair expenses falling on the County; however, the County is 
willing to forego such right upon the performance of Developer/Owner’s promises contained herein; and 

 
O. WHEREAS, the County, in order to secure performance of the promises contained 

herein, conditions approval of this subdivision/land use upon the Developer’s grant herein of a perpetual 
Easement over a portion of the Property for the purpose of allowing the County to periodically access, 
inspect, and, when so necessary, to clean, maintain and/or repair the detention basin/BMP(s); and 

 
 

Agreement 
  

NOW, THEREFORE, in consideration of the mutual Promises contained herein, the sufficiency 
of which are hereby acknowledged, the Parties agree as follows: 
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1. Incorporation of Recitals:  The Parties incorporate the Recitals above into this 
Agreement. 

 
2. Covenants Running with the Land: Developer/Owner agrees that this entire Agreement 

and the performance thereof shall become a covenant running with the land, which land is legally 
described in Exhibit A attached hereto, and that this entire Agreement and the performance thereof shall 
be binding upon itself, its successors and assigns. 

 
3. Construction:  Developer shall construct on that portion of the Property described in 

Exhibit A attached hereto and incorporated herein by this reference, ONE detention basin/BMP(s). 
Developer shall not commence construction of the detention basin/BMP(s) until the El Paso County 
Planning and Community Development Department (PCD) has approved in writing the plans and 
specifications for the detention basin/BMP(s) and this Agreement has been signed by all Parties and 
returned to the PCD. Developer shall complete construction of the detention basin/BMP(s) in substantial 
compliance with the County-approved plans and specifications for the detention basin/BMP(s).  Failure 
to meet these requirements shall be a material breach of this Agreement, and shall entitle the County to 
pursue any remedies available to it at law or in equity to enforce the same. Construction of the detention 
basin/BMP(s) shall be substantially completed within one (1) year (defined as 365 days), which one year 
period will commence to run on the date the approved plat of this Subdivision is recorded in the records 
of the El Paso County Clerk and Recorder.  In cases where a subdivision is not required, the one year 
period will commence to run on the date the Erosion and Stormwater Quality Control Permit (ESQCP) 
is issued.  Rough grading of the detention basin/BMP(s) must be completed and inspected by the El Paso 
County Planning and Community Development Department prior to commencing road construction. 

 
In the event construction is not substantially completed within the one (1) year period, then the 

County may exercise its discretion to complete the project, and shall have the right to seek 
reimbursement from the Developer/Owner and its successors and assigns, for its actual costs and 
expenses incurred in the process of completing construction. The term actual costs and expenses shall be 
liberally construed in favor of the County, and shall include, but shall not be limited to, labor costs, tool 
and equipment costs, supply costs, and engineering and design costs, regardless of whether the County 
uses its own personnel, tools, equipment and supplies, etc. to correct the matter. In the event the County 
initiates any litigation or engages the services of legal counsel in order to enforce the Provisions arising 
herein, the County shall be entitled to its damages and costs, including reasonable attorney fees, 
regardless of whether the County contracts with outside legal counsel or utilizes in-house legal counsel 
for the same.  

 
4. Maintenance:  The Developer/Owner agrees for itself and its successors and assigns, that 

it will regularly and routinely inspect, clean and maintain the detention basin/BMP(s), and otherwise 
keep the same in good repair, all at its own cost and expense.  No trees or shrubs that will impair the 
structural integrity of the detention basin/BMP(s) shall be planted or allowed to grow on the detention 
basin/BMP(s). 

 
5. Creation of Easement:  Developer/Owner hereby grants the County a non-exclusive 

perpetual easement upon and across the Property described in Exhibit A. The purpose of the easement is 
to allow the County to access, inspect, clean, repair and maintain the detention basin/BMP(s); however, 
the creation of the easement does not expressly or implicitly impose on the County a duty to so inspect, 
clean, repair or maintain the detention basin/BMP(s). 
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6. County’s Rights and Obligations:  Any time the County determines, in the sole exercise 
of its discretion, that the detention basin/BMP(s) is not properly cleaned, maintained and/or otherwise 
kept in good repair, the County shall give reasonable notice to the Developer/Owner and its successors 
and assigns, that the detention basin/BMP(s) needs to be cleaned, maintained and/or otherwise repaired. 
The notice shall provide a reasonable time to correct the problem(s). Should the responsible parties fail 
to correct the specified problem(s), the County may enter upon the Property to so correct the specified 
problem(s). Notice shall be effective to the above by the County’s deposit of the same into the regular 
United States mail, postage pre-paid. Notwithstanding the foregoing, this Agreement does not expressly 
or implicitly impose on the County a duty to so inspect, clean, repair or maintain the detention 
basin/BMP(s). 

 
7. Reimbursement of County’s Costs / Covenant Running With the Land:  The 

Developer/Owner agrees and covenants, for itself, its successors and assigns, that it will reimburse the 
County for its costs and expenses incurred in the process of completing construction of, cleaning, 
maintaining, and/or repairing the detention basin/BMP(s) pursuant to the provisions of this Agreement.  

 
The term “actual costs and expenses” shall be liberally construed in favor of the County, and 

shall include, but shall not be limited to, labor costs, tools and equipment costs, supply costs, and 
engineering and design costs, regardless of whether the County uses its own personnel, tools, equipment 
and supplies, etc. to correct the matter. In the event the County initiates any litigation or engages the 
services of legal counsel in order to enforce the provisions arising herein, the County shall be entitled to 
its damages and costs, including reasonable attorney’s fees, regardless of whether the County contracts 
with outside legal counsel or utilizes in-house legal counsel for the same.  

 
8. Contingencies of Land Use/Land Disturbance Approval:  Developer/Owner’s execution 

of this Agreement is a condition of land use/land disturbance approval.  
 
The County shall have the right, in the sole exercise of its discretion, to approve or disapprove 

any documentation submitted to it under the conditions of this Paragraph, including but not limited to, 
any separate agreement or amendment, if applicable, identifying any specific maintenance 
responsibilities not addressed herein. The County’s rejection of any documentation submitted hereunder 
shall mean that the appropriate condition of this Agreement has not been fulfilled. 

 
9. Agreement Monitored by El Paso County Planning and Community Development 

Department and/or El Paso County Department of Public Works:  Any and all actions and decisions to 
be made hereunder by the County shall be made by the Director of the El Paso County Planning and 
Community Development Department and/or the Director of the El Paso County Department of Public 
Works. Accordingly, any and all documents, submissions, plan approvals, inspections, etc. shall be 
submitted to and shall be made by the Director of the Planning and Community Development 
Department and/or the Director of the El Paso County Department of Public Works. 

 
10. Indemnification and Hold Harmless:  To the extent authorized by law, Developer/Owner 

agrees, for itself, its successors and assigns, that it will indemnify, defend, and hold the County harmless 
from any and all loss, costs, damage, injury, liability, claim, lien, demand, action and causes of action 
whatsoever, whether at law or in equity, arising from or related to its intentional or negligent acts, errors 
or omissions or that of its agents, officers, servants, employees, invitees and licensees in the 
construction, operation, inspection, cleaning (including analyzing and disposing of any solid or 
hazardous wastes as defined by State and/or Federal environmental laws and regulations), maintenance, 
and repair of the detention basin/BMP(s), and such obligation arising under this Paragraph shall be joint 
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and several. Nothing in this Paragraph shall be deemed to waive or otherwise limit the defense available 
to the County pursuant to the Colorado Governmental Immunity Act, Sections 24-10-101, et seq. C.R.S., 
or as otherwise provided by law.  

 
11. Severability:  In the event any Court of competent jurisdiction declares any part of this 

Agreement to be unenforceable, such declaration shall not affect the enforceability of the remaining 
parts of this Agreement. 

 
12. Third Parties: This Agreement does not and shall not be deemed to confer upon or grant 

to any third party any right to claim damages or to bring any lawsuit, action or other proceeding against 
either the County, the Developer/Owner, or their respective successors and assigns, because of any 
breach hereof or because of any terms, covenants, agreements or conditions contained herein. 

 
13. Solid Waste or Hazardous Materials:  Should any refuse from the detention basin/BMP(s) 

be suspected or identified as solid waste or petroleum products, hazardous substances or hazardous 
materials (collectively referred to herein as “hazardous materials”), the Developer/Owner shall take all 
necessary and proper steps to characterize the solid waste or hazardous materials and properly dispose of 
it in accordance with applicable State and/or Federal environmental laws and regulations, including, but 
not limited to, the following: Solid Wastes Disposal Sites and Facilities Acts, §§ 30-20-100.5 – 30-20-
119, C.R.S., Colorado Regulations Pertaining to Solid Waste Disposal Sites and Facilities, 6 C.C.R. 
1007-2, et seq., Solid Waste Disposal Act, 42 U.S.C. §§ 6901-6992k, and Federal Solid Waste 
Regulations 40 CFR Ch. I. The County shall not be responsible or liable for identifying, characterizing, 
cleaning up, or disposing of such solid waste or hazardous materials. Notwithstanding the previous 
sentence, should any refuse cleaned up and disposed of by the County be determined to be solid waste or 
hazardous materials, the Developer/Owner, but not the County, shall be responsible and liable as the 
owner, generator, and/or transporter of said solid waste or hazardous materials. 

 
14. Applicable Law and Venue:  The laws, rules, and regulations of the State of Colorado 

and El Paso County shall be applicable in the enforcement, interpretation, and execution of this 
Agreement, except that Federal law may be applicable regarding solid waste or hazardous materials. 
Venue shall be in the El Paso County District Court. 
 

 
IN WITNESS WHEREOF, the Parties affix their signatures below. 
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Executed this _________ day of _________________, 2019, by: 

DL Holdings, LLC, a Colorado Limited Liability Corporation 

By:  __________________________________________ 
         

 The foregoing instrument was acknowledged before me this _______ day of ______________, 

2019, by DL Holdings, LLC, a Colorado Limited Liability Corporation 

 
Witness my hand and official seal. 

My commission expires: _____________________________________ 

 

      __________________________________________ 

      Notary Public 

 

 

Executed this ________ day of _______________________, 2019, by: 

BOARD OF COUNTY COMMISSIONERS 
OF EL PASO COUNTY, COLORADO 

 
By: ___________________________________ 

Craig Dossey, Executive Director 
Planning and Community Development Department 
Authorized signatory pursuant to LDC 
 

 The foregoing instrument was acknowledged before me this _______ day of ______________, 
2018, by ______________________________, Executive Director of El Paso County Planning and 
Community Development Department. 
 

Witness my hand and official seal. 

My commission expires:  ____________________ 

 

      _________________________________________ 

      Notary Public 

 

 

Approved as to Content and Form: 

 
___________________________________ 
Assistant County Attorney 
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Exhibit A 



  
 

 
 

102 E. Pikes Peak Ave, STE 500 
Colorado Springs, CO  80903 

Mail to: PO Box 1360 
Colorado Springs, CO 80901 

 719.955.5485 

 
 

DWIRE STORAGE YARD 
FILING NO. 1 

LEGAL DESCRIPTION 
 
 
BASIS OF BEARINGS:  A PORTION OF THE SOUTH LINE OF THE SOUTHWEST QUARTER (SW1/4) OF SECTION 28, 
TOWNSHIP 13 SOUTH, RANGE 65 WEST OF THE 6TH PRINCIPAL MERIDIAN, EL PASO COUNTY, COLORADO.  THE 
SECTION CORNER COMMON TO SECTIONS 28,29, 32, AND 33 BEING MONUMENTED WITH A  3" ALUMINUM CAP 
STAMPED "PLS 38256", FROM WHICH A YELLOW PLASTIC CAP STAMPED "PLS 37909", BEARS S89°58'59”E, A 
DISTANCE OF 861.03 FEET. 
 
LEGAL DESCRIPTION: 
 
A PARCEL OF LAND IN THE SOUTHWEST QUARTER (SW 1/4) OF SECTION 28, TOWNSHIP 13 SOUTH, RANGE 65 
WEST OF THE SIXTH PRINCIPAL MERIDIAN, EL PASO COUNTY, COLORADO MORE PARTICULARLY DESCRIBED AS 
FOLLOWS; 
 
COMMENCING AT THE AFORESAID YELLOW PLASTIC CAP; 
THENCE N09°06'45"E A DISTANCE OF 145.85 FEET; 
THENCE N00°59'19"E A DISTANCE OF 325.07 FEET; 
THENCE N01°07'15"W A DISTANCE OF 804.53 FEET TO THE SOUTHERLY LINE OF THE FORMER CHICAGO, ROCK 
ISLAND, AND PACIFIC RAILROAD AS RECORDED UNDER RECEPTION NO. 215057836 IN THE RECORDS OF EL PASO 
COUNTY, COLORADO; 
THENCE 649.44 FEET ON THE ARC OF A NON-TANGENT CURVE TO THE RIGHT ON SAID SOUTHERLY LINE, SAID 
CURVE HAVING A RADIUS OF 1795.32 FEET, AND A CENTRAL ANGLE OF 20°43'34" (THE CHORD OF WHICH BEARS 
N75°36'49"E, 645.91 FEET); 
THENCE S00°13'52"W A DISTANCE OF 1455.11 FEET TO THE AFORESAID SOUTH LINE OF SECTION 28; 
THENCE N89°57'07"W ALONG SAID SOUTH LINE A DISTANCE OF 626.77 FEET TO THE POINT OF BEGINNING; 
 
SAID PARCEL CONTAINS A CALCULATED AREA OF 843,414 S.F. (19.362 ACRES MORE OR LESS). 
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Exhibit B 



C
I
V
I
L
 
C
O
N
S
U
L
T
A
N
T
S
,
 
I
N
C
.

10
2 E

. P
IKE

S P
EA

K A
VE

., 5
TH

 FL
OO

R
CO

LO
RA

DO
 SP

RIN
GS

, C
O 

 80
90

3
PH

ON
E: 

71
9.9

55
.54

85

D
W

IR
E 

S
TO

R
A

G
E 

Y
A

R
D

 F
IL

IN
G

 N
O

. 1
A

 P
A

R
C

EL
 O

F 
LA

N
D

 IN
 T

H
E 

S
O

U
TH

W
ES

T 
Q

U
A

R
TE

R
 (S

W
 1

/4
) O

F 
S

EC
TI

O
N

 2
8,

TO
W

N
S

H
IP

 1
3 

S
O

U
TH

, R
A

N
G

E 
65

 W
ES

T,
  O

F 
TH

E 
S

IX
TH

 P
R

IN
C

IP
A

L 
M

ER
ID

IA
N

,
EL

 P
A

S
O

 C
O

U
N

TY
, S

TA
TE

 O
F 

C
O

LO
R

A
D

O

AutoCAD SHX Text
*MARKSHEFFEL INDUSTRIAL PARK      *REC. NO. 001340023 BOOK Z-3 PAGE 125

AutoCAD SHX Text
*MARKSHEFFEL INDUSTRIAL PARK      *REC. NO. 001340023 BOOK Z-3 PAGE 125

AutoCAD SHX Text
EXISTING CAPITAL DRIVE  (40' ROW)

AutoCAD SHX Text
EAST FORK SAND CREEK SUB-TRIBUTARY 100 YEAR FLOODPLAIN

AutoCAD SHX Text
EAST FORK SAND CREEK SUB-TRIBUTARY 500 YEAR FLOODPLAIN

AutoCAD SHX Text
*UNPLATTED      *SPECIAL WARRANTY DEED RECEPTION NO. 217149589

AutoCAD SHX Text
*FORMER CHICAGO, ROCK ISLAND, AND PACIFIC RAILROAD      *CORRECTION TO SPECIAL WARRANTY DEED RECEPTION NO. 215057836

AutoCAD SHX Text
20' x 24' TEMPORARY TEMPORARY TURNAROUND DEDICATED BY PLAT AT  BOOK Z-3 PAGE 125 REC. NO. 001340023001340023

AutoCAD SHX Text
LOT 2

AutoCAD SHX Text
LOT 3

AutoCAD SHX Text
LOT 4

AutoCAD SHX Text
LOT 5

AutoCAD SHX Text
LOT 6

AutoCAD SHX Text
LOT 7

AutoCAD SHX Text
LOT 8

AutoCAD SHX Text
*UNPLATTED      *SPECIAL WARRANTY DEED REC. NO. 201112950

AutoCAD SHX Text
*UNPLATTED      *SPECIAL WARRANTY DEED RECEPTION NO. 214104175

AutoCAD SHX Text
EAST FORK SAND CREEK SUB-TRIBUTARY 500 YEAR FLOODPLAIN

AutoCAD SHX Text
POINT OF COMMENCING   YELLOW PLASTIC CAP STAMPED "PLS 37909"

AutoCAD SHX Text
FOUND NO. 5 REBAR NO CAP

AutoCAD SHX Text
ACCESS AND PARKING EASEMENT

AutoCAD SHX Text
*UNPLATTED      *SPECIAL WARRANTY DEED REC. NO. 219012728

AutoCAD SHX Text
FOUND NO. 5 REBAR w/ w/ YELLOW PLASTIC CAP STAMPED "4M GROUP INC. PLS 37909" FLUSH w/ GRADE

AutoCAD SHX Text
6528

AutoCAD SHX Text
6537

AutoCAD SHX Text
6543

AutoCAD SHX Text
6545

AutoCAD SHX Text
6548

AutoCAD SHX Text
6552

AutoCAD SHX Text
EAST FORK SAND CREEK SUB-TRIBUTARY 100 YEAR FLOODPLAIN

AutoCAD SHX Text
3" ALUMINUM CAP STAMPED "PLS 38256" 

AutoCAD SHX Text
EXISTING MARKSHEFFEL ROAD  (ROW WIDTH VARIES)

AutoCAD SHX Text
29

AutoCAD SHX Text
28

AutoCAD SHX Text
32

AutoCAD SHX Text
33

AutoCAD SHX Text
*NOT A PART    *

AutoCAD SHX Text
LEGEND:  SF SQUARE FEET SF SQUARE FEET SQUARE FEET (xxxx) ADDRESS ADDRESS Ch CHORD CHORD  ChL CHORD LENGTH ChL CHORD LENGTH CHORD LENGTH SET ORANGE PLASTIC SURVEYORS CAP ON NO 5 REBAR, CAP IS STAMPED "M&S CIVIL PLS 25966" FOUND MONUMENT AS NOTED BOUNDARY LINE PROPERTY LINE EASEMENT LINE ADJACENT PROPERTY LINE EXISTING RIGHT OF WAY LINE EXISTING EASEMENT PARCELS INDICATED WITH ASTERISK " " *" ARE NOT A PART OF THIS SUBDIVISION

AutoCAD SHX Text
SHEET 2 0F 2

AutoCAD SHX Text
File:  O:\43117A-Dwire Yard\Dwire Yard\dwg\Survey\Plat\43-117 Dwire Final Plat.dwg  Plotstamp:  11/11/2019 6:40 PM

AutoCAD SHX Text
FILE NO. AR FP __-_____

AutoCAD SHX Text
FOR REVIEW PURPOSES ONLY

AutoCAD SHX Text
FINAL PLAT DWIRE STORAGE YARD FILING NO. 1  JOB NO. 43-117 DATE PREPARED: 11/04/2019 DATE REVISED: 

AutoCAD SHX Text
1" = 

AutoCAD SHX Text
0

AutoCAD SHX Text
Scale in Feet

AutoCAD SHX Text
60'

AutoCAD SHX Text
30

AutoCAD SHX Text
60

AutoCAD SHX Text
120

gwillard
Text Box
DETENTION / WQ POND

gwillard
Text Box
EXHIBIT B
PRIVATE DETENTION BASIN /
STORMWATER QUALITY BEST MANAGEMENT PRACTICE
MAINTENANCE AGREEMENT AND EASEMENT


gwillard
Cloud

gwillard
Cloud

gwillard
Text Box
DETENTION / WQ POND

gwillard
Arrow

gwillard
Text Box
EXHIBIT B



22 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PROPOSED/EXISTING DRAINAGE MAP 
 



CIVIL CONSULTANTS, INC.

20 BOULDER CRESCENT, SUITE 110
COLORADO SPRINGS, CO  80903
PHONE: 719.955.5485

TIMBERLINE STORAGE YARD

COUNTY OF EL PASO, STATE OF COLORADO

EXISTING DRAINAGE MAP

AutoCAD SHX Text
EX3

AutoCAD SHX Text
24.7

AutoCAD SHX Text
0.09

AutoCAD SHX Text
0.36

AutoCAD SHX Text
EXISTING DIRT TRAVELWAY

AutoCAD SHX Text
L.P.

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
SITE OF FUTURE DEVELOPMENT

AutoCAD SHX Text
15' RAILROAD SPUR EASEMENT

AutoCAD SHX Text
15' RAILROAD SPUR EASEMENT

AutoCAD SHX Text
40' RESERVED R.O.W FOR  ROADWAY & UTILITY PURPOSES

AutoCAD SHX Text
40' RESERVED R.O.W FOR ROADWAY & UTILITY PURPOSES

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
EXISTING RAILROAD EMBANKMENT/TRACK

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
EX1

AutoCAD SHX Text
22.9

AutoCAD SHX Text
0.09

AutoCAD SHX Text
0.36

AutoCAD SHX Text
EXISTING SUBTRIBUTARY OF EAST FORK SAND CREEK

AutoCAD SHX Text
EX2

AutoCAD SHX Text
23.6

AutoCAD SHX Text
0.09

AutoCAD SHX Text
0.36

AutoCAD SHX Text
H.P.

AutoCAD SHX Text
H.P.

AutoCAD SHX Text
L.P.

AutoCAD SHX Text
L.P.

AutoCAD SHX Text
3

AutoCAD SHX Text
L.P.

AutoCAD SHX Text
EX4

AutoCAD SHX Text
1.4

AutoCAD SHX Text
.09

AutoCAD SHX Text
.36

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
DESIGNED BY:

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
FOR LOCATING & MARKING GAS, ELECTRIC, WATER & TELEPHONE LINES 

AutoCAD SHX Text
FOR BURIED UTILITY INFORMATION

AutoCAD SHX Text
CALL 1-800-922-1987

AutoCAD SHX Text
48 HRS BEFORE YOU DIG

AutoCAD SHX Text
File:  O:\43095A\Tim Emick\dwg\Eng Exhibits\2019 Update\Existing Drainage Map 43-095.dwg  Plotstamp:  9/12/2019 6:15 PM

AutoCAD SHX Text
HORIZONTAL:

AutoCAD SHX Text
VERTICAL:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
TIMBERLINE STORAGE YARD

AutoCAD SHX Text
EXISTING DRAINAGE MAP

AutoCAD SHX Text
43-095

AutoCAD SHX Text
CMN

AutoCAD SHX Text
CMN

AutoCAD SHX Text
VAS

AutoCAD SHX Text
1"=80'

AutoCAD SHX Text
N/A

AutoCAD SHX Text
9/12/2019

AutoCAD SHX Text
SHEET 1 OF 1

AutoCAD SHX Text
EDM

AutoCAD SHX Text
EXISTING CONTOUR

AutoCAD SHX Text
BASIN BOUNDARY

AutoCAD SHX Text
SURFACE DESIGN POINT (DP)

AutoCAD SHX Text
(6920)

AutoCAD SHX Text
%%uLEGEND

AutoCAD SHX Text
Z

AutoCAD SHX Text
25

AutoCAD SHX Text
.25

AutoCAD SHX Text
.35

AutoCAD SHX Text
BASIN DESIGNATION

AutoCAD SHX Text
ACRES

AutoCAD SHX Text
C100

AutoCAD SHX Text
C5

AutoCAD SHX Text
EXISTING FLOW DIRECTION ARROW

AutoCAD SHX Text
HIGH POINT

AutoCAD SHX Text
H.P.

AutoCAD SHX Text
LOW POINT

AutoCAD SHX Text
L.P.

AutoCAD SHX Text
6

AutoCAD SHX Text
BASIN SUMMARY

AutoCAD SHX Text
BASIN

AutoCAD SHX Text
AREA (ACRES)

AutoCAD SHX Text
Q 5

AutoCAD SHX Text
Q 100

AutoCAD SHX Text
EX1

AutoCAD SHX Text
22.93

AutoCAD SHX Text
7.6

AutoCAD SHX Text
51.0

AutoCAD SHX Text
EX2

AutoCAD SHX Text
23.63

AutoCAD SHX Text
5.0

AutoCAD SHX Text
33.6

AutoCAD SHX Text
EX3

AutoCAD SHX Text
24.67

AutoCAD SHX Text
5.1

AutoCAD SHX Text
34.3

AutoCAD SHX Text
EX4

AutoCAD SHX Text
1.27

AutoCAD SHX Text
0.4

AutoCAD SHX Text
2.7

AutoCAD SHX Text
DESIGN POINT SUMMARY

AutoCAD SHX Text
DESIGN POINT

AutoCAD SHX Text
Q 5

AutoCAD SHX Text
Q 100

AutoCAD SHX Text
BASIN &  DES. PTS

AutoCAD SHX Text
1

AutoCAD SHX Text
11.5

AutoCAD SHX Text
77.3

AutoCAD SHX Text
EX1,EX2

AutoCAD SHX Text
2

AutoCAD SHX Text
15.1

AutoCAD SHX Text
101.4

AutoCAD SHX Text
DP1,EX3

AutoCAD SHX Text
3

AutoCAD SHX Text
0.4

AutoCAD SHX Text
2.7

AutoCAD SHX Text
EX4

AutoCAD SHX Text
PARCEL BOUNDARY 

AutoCAD SHX Text
EXISTING CAPITAL DRIVE

AutoCAD SHX Text
1" = 

AutoCAD SHX Text
0

AutoCAD SHX Text
Scale in Feet

AutoCAD SHX Text
80'

AutoCAD SHX Text
40

AutoCAD SHX Text
80

AutoCAD SHX Text
160

gtellez
Typewritten Text

gtellez
Typewritten Text
NOVEMBER 2019

gtellez
Typewritten Text
11/19/2019



UP UP

DN

CIVIL CONSULTANTS, INC.

20 BOULDER CRESCENT, SUITE 110
COLORADO SPRINGS, CO  80903
PHONE: 719.955.5485

TIMBERLINE STORAGE YARD

COUNTY OF EL PASO, STATE OF COLORADO

PROPOSED DRAINAGE MAP

NOVEMBER 2019

AutoCAD SHX Text
CAPITAL DR.

AutoCAD SHX Text
H.P.

AutoCAD SHX Text
H.P.

AutoCAD SHX Text
6550

AutoCAD SHX Text
OFFICE    PARKING

AutoCAD SHX Text
CONCRETE APRON

AutoCAD SHX Text
L.P.

AutoCAD SHX Text
L.P.

AutoCAD SHX Text
EXISTING SUBTRIBUTARY OF EAST FORK SAND CREEK

AutoCAD SHX Text
EXISTING RAILROAD EMBANKMENT/TRACK

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
15' RAILROAD SPUR EASEMENT

AutoCAD SHX Text
15' RAILROAD SPUR EASEMENT

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
DEVELOPMENT BOUNDARY

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
40' RESERVED R.O.W FOR  ROADWAY & UTILITY PURPOSES

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
UNPLATTED

AutoCAD SHX Text
H.P.

AutoCAD SHX Text
6555

AutoCAD SHX Text
FG=35.06

AutoCAD SHX Text
L.P.

AutoCAD SHX Text
TIMBERLINE STORAGE YARD

AutoCAD SHX Text
CONCRETE APRON

AutoCAD SHX Text
OFFICE    PRK

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
DEVELOPMENT BOUNDARY

AutoCAD SHX Text
L.P.

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
DEVELOPMENT BOUNDARY

AutoCAD SHX Text
OFFICE    PARKING

AutoCAD SHX Text
L.P.

AutoCAD SHX Text
PROPOSED BUILDING

AutoCAD SHX Text
TIMBERLINE STORAGE YARD

AutoCAD SHX Text
PROPOSED WASH BAY

AutoCAD SHX Text
ASPHALT

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
PROPERTY BOUNDARY

AutoCAD SHX Text
PROP 3.3 AC-FT  FULL SPECTRUM DETENTION POND 1 (PRIVATE)

AutoCAD SHX Text
LANDSCAPED AREA

AutoCAD SHX Text
6545

AutoCAD SHX Text
6542

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
6555

AutoCAD SHX Text
6540

AutoCAD SHX Text
6535

AutoCAD SHX Text
6535

AutoCAD SHX Text
6540

AutoCAD SHX Text
6540

AutoCAD SHX Text
L.P.

AutoCAD SHX Text
6541

AutoCAD SHX Text
CONST. TEMP SED BASIN

AutoCAD SHX Text
6540

AutoCAD SHX Text
6535

AutoCAD SHX Text
FOUND #5 REBAR w/ WHITE PLASTIC CAP STAMPED "KRAETTLI PLS 2154" FLUSH w/ GRADE

AutoCAD SHX Text
N 00°14'08" E  1455.26' (M)

AutoCAD SHX Text
S 85°17'22" E  737.97' (M)

AutoCAD SHX Text
L=221.58' (M) R=1795.32' D=7°04'17" CB=N 87°19'32" E CL=221.44'

AutoCAD SHX Text
L=191.67' (C) R=2690.75' D=4°04'53" CB=S 87°19'48" E CL=191.63'

AutoCAD SHX Text
N 00°12'46" E  1457.19' (R)

AutoCAD SHX Text
L=217.59' (R) R=1795.32' D=6°56'39"

AutoCAD SHX Text
SPIRAL CURVE (R) CB=S 86°25'49" E CL=195.23' *SEE SURVEYOR'S NOTE #6*

AutoCAD SHX Text
S 85°25'17" E  738.04' (R)

AutoCAD SHX Text
N 00°13'00" E  2577.43' (M)

AutoCAD SHX Text
CAPITAL DRIVE (40' R.O.W.)

AutoCAD SHX Text
FORMER CHICAGO, ROCK ISLAND & PACIFIC RAILROAD SOUTHEASTERLY R.O.W.

AutoCAD SHX Text
EAST LINE OF THE SOUTHWEST QUARTER SECTION 28, T13S, R65W

AutoCAD SHX Text
40' RESERVED R.O.W FOR ROADWAY & UTILITY PURPOSES (BOOK 3062, PAGE 868) (BOOK 3505, PAGE 14) (BOOK 2936, PAGE 973)

AutoCAD SHX Text
40' RESERVED R.O.W FOR ROADWAY & UTILITY PURPOSES (BOOK 2936, PAGE 973)

AutoCAD SHX Text
SOUTHEAST CORNER OF THE SOUTHWEST QUARTER OF SECTION 28, T13S, R65W FOUND #6 REBAR w/ 2.5" ALUMINUM CAP 0.4' BELOW GRADE

AutoCAD SHX Text
GMS INC. T13S R65W S28 S33 1997 PLS 22095

AutoCAD SHX Text
1/4

AutoCAD SHX Text
FOUND #5 REBAR w/ RED PLASTIC CAP STAMPED "AZTEC PLS 38256" 0.7' ABOVE GRADE

AutoCAD SHX Text
POINT OF BEGINNING

AutoCAD SHX Text
FOUND #5 REBAR w/ WHITE PLASTIC CAP STAMPED "KRAETTLI PLS 2154" FLUSH w/ GRADE

AutoCAD SHX Text
WV

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
6540

AutoCAD SHX Text
OS2

AutoCAD SHX Text
2.44

AutoCAD SHX Text
0.25

AutoCAD SHX Text
0.47

AutoCAD SHX Text
OS7

AutoCAD SHX Text
0.46

AutoCAD SHX Text
0.09

AutoCAD SHX Text
0.36

AutoCAD SHX Text
OS5

AutoCAD SHX Text
21.36

AutoCAD SHX Text
0.09

AutoCAD SHX Text
0.36

AutoCAD SHX Text
OS1

AutoCAD SHX Text
1.47

AutoCAD SHX Text
0.09

AutoCAD SHX Text
0.36

AutoCAD SHX Text
B

AutoCAD SHX Text
7.91

AutoCAD SHX Text
0.38

AutoCAD SHX Text
0.55

AutoCAD SHX Text
A

AutoCAD SHX Text
5.87

AutoCAD SHX Text
0.27

AutoCAD SHX Text
0.48

AutoCAD SHX Text
C

AutoCAD SHX Text
2.47

AutoCAD SHX Text
0.27

AutoCAD SHX Text
0.48

AutoCAD SHX Text
G

AutoCAD SHX Text
16.67

AutoCAD SHX Text
0.27

AutoCAD SHX Text
0.48

AutoCAD SHX Text
H

AutoCAD SHX Text
0.97

AutoCAD SHX Text
0.09

AutoCAD SHX Text
0.36

AutoCAD SHX Text
OS8

AutoCAD SHX Text
1.53

AutoCAD SHX Text
.13

AutoCAD SHX Text
.39

AutoCAD SHX Text
OS3

AutoCAD SHX Text
0.56

AutoCAD SHX Text
0.09

AutoCAD SHX Text
0.36

AutoCAD SHX Text
I

AutoCAD SHX Text
1.50

AutoCAD SHX Text
0.63

AutoCAD SHX Text
0.75

AutoCAD SHX Text
OS6

AutoCAD SHX Text
3.84

AutoCAD SHX Text
0.09

AutoCAD SHX Text
0.36

AutoCAD SHX Text
D

AutoCAD SHX Text
0.65

AutoCAD SHX Text
0.70

AutoCAD SHX Text
0.81

AutoCAD SHX Text
F

AutoCAD SHX Text
1.55

AutoCAD SHX Text
0.15

AutoCAD SHX Text
0.41

AutoCAD SHX Text
E

AutoCAD SHX Text
0.37

AutoCAD SHX Text
0.56

AutoCAD SHX Text
0.70

AutoCAD SHX Text
OS4

AutoCAD SHX Text
3.08

AutoCAD SHX Text
0.09

AutoCAD SHX Text
0.36

AutoCAD SHX Text
1

AutoCAD SHX Text
7

AutoCAD SHX Text
6

AutoCAD SHX Text
5

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
PROP 42" RCP  (PRIVATE)

AutoCAD SHX Text
PROPOSED TYPE M RIPRAP

AutoCAD SHX Text
PROPOSED CONCRETE LOW FLOW  CHANNEL

AutoCAD SHX Text
MODIFIED  CDOT TYPE D INLET BOX

AutoCAD SHX Text
PROP RIRRAP RUNDOWN AND CONCRETE FOREBAY

AutoCAD SHX Text
PROP RIRRAP RUNDOWN AND CONCRETE FOREBAY

AutoCAD SHX Text
EX. TYPE C C&G

AutoCAD SHX Text
PROP  RIPRAP RUNDOWN W/ LOWTAIL WATER RIPRAP BASIN

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
DESIGNED BY:

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
FOR LOCATING & MARKING GAS, ELECTRIC, WATER & TELEPHONE LINES 

AutoCAD SHX Text
FOR BURIED UTILITY INFORMATION

AutoCAD SHX Text
CALL 1-800-922-1987

AutoCAD SHX Text
48 HRS BEFORE YOU DIG

AutoCAD SHX Text
File:  O:\43095A\Tim Emick\dwg\Eng Exhibits\2019 Update\Updated Drainage Map 43-095.dwg  Plotstamp:  11/20/2019 4:15 PM

AutoCAD SHX Text
HORIZONTAL:

AutoCAD SHX Text
VERTICAL:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
TIMBERLINE STORAGE YARD

AutoCAD SHX Text
PROPOSED DRAINAGE MAP

AutoCAD SHX Text
43-095

AutoCAD SHX Text
CMN

AutoCAD SHX Text
CMN

AutoCAD SHX Text
VAS

AutoCAD SHX Text
1"=80'

AutoCAD SHX Text
N/A

AutoCAD SHX Text
9/12/2019

AutoCAD SHX Text
SHEET 1 OF 1

AutoCAD SHX Text
PDM

AutoCAD SHX Text
FLARED END SECTION

AutoCAD SHX Text
INLET

AutoCAD SHX Text
CROSSPAN

AutoCAD SHX Text
STORM SEWER PIPE

AutoCAD SHX Text
EXISTING CONTOUR

AutoCAD SHX Text
BASIN BOUNDARY

AutoCAD SHX Text
FLOW DIRECTION

AutoCAD SHX Text
SURFACE DESIGN POINT (DP)

AutoCAD SHX Text
(6920)

AutoCAD SHX Text
%%uLEGEND

AutoCAD SHX Text
Z

AutoCAD SHX Text
25

AutoCAD SHX Text
.25

AutoCAD SHX Text
.35

AutoCAD SHX Text
BASIN DESIGNATION

AutoCAD SHX Text
ACRES

AutoCAD SHX Text
C100

AutoCAD SHX Text
C5

AutoCAD SHX Text
4

AutoCAD SHX Text
EMERGENCY OVERFLOW DIRECTION

AutoCAD SHX Text
EXISTING FLOW DIRECTION ARROW

AutoCAD SHX Text
PIPE RUN (PR) REFERENCE LABEL

AutoCAD SHX Text
PROP CONTOUR

AutoCAD SHX Text
HIGH POINT

AutoCAD SHX Text
H.P.

AutoCAD SHX Text
LOW POINT

AutoCAD SHX Text
L.P.

AutoCAD SHX Text
6

AutoCAD SHX Text
FUTURE STORM SEWER PIPE

AutoCAD SHX Text
BASIN SUMMARY

AutoCAD SHX Text
BASIN

AutoCAD SHX Text
AREA (ACRES)

AutoCAD SHX Text
Q 5

AutoCAD SHX Text
Q 100

AutoCAD SHX Text
A

AutoCAD SHX Text
5.87

AutoCAD SHX Text
5.8

AutoCAD SHX Text
17.3

AutoCAD SHX Text
B

AutoCAD SHX Text
7.91

AutoCAD SHX Text
10.4

AutoCAD SHX Text
25.9

AutoCAD SHX Text
C

AutoCAD SHX Text
2.47

AutoCAD SHX Text
2.3

AutoCAD SHX Text
6.9

AutoCAD SHX Text
D

AutoCAD SHX Text
0.65

AutoCAD SHX Text
2.3

AutoCAD SHX Text
4.6

AutoCAD SHX Text
E

AutoCAD SHX Text
0.37

AutoCAD SHX Text
0.9

AutoCAD SHX Text
1.8

AutoCAD SHX Text
F

AutoCAD SHX Text
1.55

AutoCAD SHX Text
0.9

AutoCAD SHX Text
4.4

AutoCAD SHX Text
G

AutoCAD SHX Text
16.67

AutoCAD SHX Text
13.6

AutoCAD SHX Text
40.9

AutoCAD SHX Text
H

AutoCAD SHX Text
0.97

AutoCAD SHX Text
0.4

AutoCAD SHX Text
2.5

AutoCAD SHX Text
I

AutoCAD SHX Text
1.50

AutoCAD SHX Text
4.9

AutoCAD SHX Text
9.8

AutoCAD SHX Text
OS1

AutoCAD SHX Text
1.47

AutoCAD SHX Text
0.4

AutoCAD SHX Text
2.8

AutoCAD SHX Text
OS2

AutoCAD SHX Text
2.44

AutoCAD SHX Text
2.4

AutoCAD SHX Text
7.5

AutoCAD SHX Text
OS3

AutoCAD SHX Text
0.56

AutoCAD SHX Text
0.2

AutoCAD SHX Text
1.2

AutoCAD SHX Text
OS4

AutoCAD SHX Text
3.08

AutoCAD SHX Text
1.0

AutoCAD SHX Text
6.6

AutoCAD SHX Text
OS5

AutoCAD SHX Text
21.36

AutoCAD SHX Text
6.6

AutoCAD SHX Text
44.4

AutoCAD SHX Text
OS6

AutoCAD SHX Text
3.84

AutoCAD SHX Text
1.0

AutoCAD SHX Text
6.4

AutoCAD SHX Text
OS7

AutoCAD SHX Text
0.46

AutoCAD SHX Text
0.2

AutoCAD SHX Text
1.2

AutoCAD SHX Text
OS8

AutoCAD SHX Text
1.53

AutoCAD SHX Text
0.8

AutoCAD SHX Text
3.9

AutoCAD SHX Text
DESIGN POINT SUMMARY

AutoCAD SHX Text
DESIGN POINT

AutoCAD SHX Text
Q 5

AutoCAD SHX Text
Q 100

AutoCAD SHX Text
BASIN

AutoCAD SHX Text
STRUCTURE

AutoCAD SHX Text
1

AutoCAD SHX Text
16.0

AutoCAD SHX Text
45.3

AutoCAD SHX Text
OS1, OS2, A, B, C

AutoCAD SHX Text
RIPRAP RUNDOWN INTO FULL-SPECTRUM DETENTION POND

AutoCAD SHX Text
2

AutoCAD SHX Text
2.8

AutoCAD SHX Text
5.6

AutoCAD SHX Text
D, E

AutoCAD SHX Text
RIPRAP RUNDOWN INTO FSD POND 

AutoCAD SHX Text
3

AutoCAD SHX Text
20.4

AutoCAD SHX Text
85.9

AutoCAD SHX Text
G, OS4, OS5

AutoCAD SHX Text
RIPRAP RUNDOWN INTO FSD POND 

AutoCAD SHX Text
4

AutoCAD SHX Text
35.7

AutoCAD SHX Text
124.5

AutoCAD SHX Text
DP1, DP2, DP3

AutoCAD SHX Text
TOTAL FLOW TO FSD

AutoCAD SHX Text
5

AutoCAD SHX Text
0.4

AutoCAD SHX Text
71.5

AutoCAD SHX Text
PR1

AutoCAD SHX Text
PROP FSD POND RELEASE

AutoCAD SHX Text
6

AutoCAD SHX Text
1.8

AutoCAD SHX Text
80.6

AutoCAD SHX Text
H, OS3, OS7, OS6, PR1

AutoCAD SHX Text
EXISTING SWALE

AutoCAD SHX Text
7

AutoCAD SHX Text
4.4

AutoCAD SHX Text
11.1

AutoCAD SHX Text
I, OS8

AutoCAD SHX Text
DWIRE POND

AutoCAD SHX Text
STORM SEWER SUMMARY

AutoCAD SHX Text
PIPE RUN

AutoCAD SHX Text
Q 5

AutoCAD SHX Text
Q 100

AutoCAD SHX Text
PIPE SIZE

AutoCAD SHX Text
CONTRIBUTING BASIN/DP/STR

AutoCAD SHX Text
1

AutoCAD SHX Text
0.4

AutoCAD SHX Text
71.5

AutoCAD SHX Text
42" RCP

AutoCAD SHX Text
POND OUTFALL

AutoCAD SHX Text
PARCEL BOUNDARY 

AutoCAD SHX Text
TIMBERLINE STORAGE YARD SITE BOUNDARY

AutoCAD SHX Text
1" = 

AutoCAD SHX Text
0

AutoCAD SHX Text
Scale in Feet

AutoCAD SHX Text
80'

AutoCAD SHX Text
40

AutoCAD SHX Text
80

AutoCAD SHX Text
160

AutoCAD SHX Text
POND 1 FULL SPECTRUM DETENTION BASIN DATA

AutoCAD SHX Text
SPILLWAY CREST EL=6538.50 TOP OF EMBANKMENT EL=6540.20 100-YR VOLUME=2.721 AC-FT 100-YR INFLOW=123.9 CFS 100-YR RELEASE=71.5 CFS WQ WATER SURFACE EL=6533.40 WQ VOLUME=0.623 AC-FT. EURV WATER SURFACE EL=6534.51 EURV VOLUME=1.350 AC-FT 100-YR WATER SURFACE EL=6536.31

AutoCAD SHX Text
FUTURE INLET


