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PRELIMINARY/FINAL DRAINAGE REPORT  

FOR 

LOTS 3 & 4 ROCKY MOUNTAIN INDUSTRAIL PARK FILING NO. 1A 
 

 

Purpose 

 

This Preliminary/Final Drainage Report for Lots 3 & 4 of Rocky Mountain Industrial Park Filing 

No. 1A is in support of a Site Development Plan submittal, necessitated by El Paso County, to bring 

the subject site in compliance with El Paso County Code.  As it exists the properties are being 

utilized for equipment and material storage associated with an existing landscaping business. This 

report functions to identify the existing drainage conditions and recommend proposed drainage 

improvements which are intended to safely convey runoff through the development, while 

minimizing impacts to downstream facilities and adjacent properties.    

 

Project Location and Description 

 

Lots 3 & 4 Rocky Mountain Industrial Filing Park No 1A, is located in Section 2, of Township 13 

South, Range 65 West of the Sixth Principal Meridian, City of Colorado Springs, El Paso County, 

Colorado. Lot 3 (2.09 acres) and Lot 4 (1.40 acres) are currently undeveloped but are presently 

being utilized to store vehicles and materials that coincide with a landscaping business. The existing 

development is bound to the north by existing Sandy Court (80’ Public ROW), to the east by an 

undeveloped parcel of land and East Highway 24, to the south by Lot 7 Block 1, Rocky Mountain 

Industrial Park Filing No. 1, and to the west by existing Capital Drive (80’ Public ROW).   The 

subject site is currently zoned as I-3 Heavy Industrial (per Zone Map 533, EPC Development 

Services Department). 

 

Most of the existing Lots 3 & 4 consist of exposed soils and gravels associated with a non-paved 

parking area, possessing limited ground cover.  The site has been previously graded (over lot) with 

the development of the parent subdivision.   Generally, the site slopes from northwest to southeast 

at average slopes between 2% and 10%. The site lies within the Sand Creek Drainage Basin. With 

the exception of a riprap lined channel along the east property line and a existing earthen swale 

along the south property line, no formal drainage facilities or improvements are onsite.  No known 

irrigation systems or wells are present. 

 

Soils 

 

Soils in the project area have been determined to be Blendon Sandy Loam (10), which is characterized 

to be part of Hydrologic Soil Types "B" as determined from the United States Department of 

Agriculture (USDA) Natural Resources Conservation Service (NRCS) “Web Soils Survey”. A soils 

map illustrating the site location and soil types is provided in the appendix of this report. 
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An infiltration rate test, “Infiltration Rate Testing (Percolation Test Method) 8115 and 8145 Sandy 

Court, Lots 3 and 4, Rocky Mountain Industrial Park, filing 1A” was completed by Entech 

Engineering, Inc., dated January 7, 2025. Per the report, there were two test locations (the western 

infiltration (PH-1) and the eastern infiltration (PH-2). Soils encountered consisted of sand with silt to 

silty sand. No bedrock was encountered and groundwater was not encountered in any of the holes 

drilled up to 15 feet.  For the western infiltration (PH-1), the average percolation rate was 32 

minutes/inch and corresponds to an adjusted infiltration rate of 0.354 inches/hour. For the eastern 

infiltration (PH-2), the average percolation rate was minutes/inch and corresponds to an adjusted 

infiltration rate of 1.861 inches/hour. The Infiltration Rate Testing Report can be found in the 

appendix of this report.  

 

Floodplain Statement 

 

The Sand Creek East Fork Channel is located to the east of Lots 3 & 4 of the Rocky Mountain 

Industrial Park Filing No. 1A. According to the Federal Emergency Management Agency (FEMA) 

Flood Insurance Rate Map (FIRM) No. 08041C0756 G, effective date December 7th, 2018, a small 

portion of Lot 4 lies within Zone A. It should be noted that there is a LOMR, (effective February 

6th, 2025) in process that will slightly alter the existing floodplain and place it with a Zone AE.  A 

copy of the annotated maps can be found in the appendix.  In addition, the two floodplain lines 

(effective/soon to be effective) are reflected on the drainage maps also found in the appendix. 

 

Previous Studies 

 

The area which encompasses Lots 3 and 4 of Rocky Mountain Industrial Park Filing 1A has been 

previously studied.   Below is a short outline of the assumptions regarding the lands of the subject 

site and those based upon the previously assembled and approved drainage reports and how the 

assumptions within them impact the subject site.    

 

“Preliminary/Final Drainage Report Jackson Office Warehouse & Storage Building Development 

Rocky Mountain Industrial Park Filing No. 1A, prepared by Associated Design Professionals, Inc, 

dated May 2, 2018. 

 

• Discusses development located to the north of subject site 

• No detention provided 

• Water quality provided via 1400 cf Sand Filter Basin 

• Based upon proposed development re-establishes developed flow at NE Corner of subject 

site at existing riprap lined channel DP6, CA5=, CA100=, TC=20.5 mins (Q5=52.4 cfs Q100=122.0 

cfs), used in this analysis. 

“Drainage letter for Rocky Mountain Industrial Park Filing 1A, prepared by Land Development 

Consultants, Inc., approved January 26, 2010. 

 

• Supports the replat of the existing lot into 4 lots, henceforth to be known as Rocky 

Mountain Industrial Park No. 1A, Lots 1-4. 

• Indicates that runoff from Lots 1 and 2 are to be collected within the existing street and 
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directed to an existing Type R Inlet at the terminus of Sandy Court and piped to an existing (south 

draining) riprap channel. 

• The flows from lots 3 and 4, which are considered previously developed (as the result of 

overlot grading) are conveyed via sheet flow to an existing grass lined channel along the south 

boundary which drains to the aforementioned riprap channel. 

• Per the report, drainage basin fees for the lots were paid with the initial filing.  

“Final Drainage Plan and Erosion Control Plan, Rocky Mountain Industrial Park Filing 1, prepared 

by Kiowa Engineering Corporation, approved February 15, 2002. 

 

• Initially analyzed the 7.5 acres industrial commercial lot *(Lot 7), drainage basins 3 &4 

(totaling 8.5 acres) of which the subject sites are a portion of. 

• North lots to drain to inlet/overflow swale at end of Sandy Court. 

• Recommended a 10’ wide 3:1, “VL” riprap lined channel along the eastern boundary of the 

lots 3 and 4. 

• Recommended a 4’ wide 3:1, “VL” riprap lined channel along the southern boundary of the 

lots 4, 5 and 6. 

• Estimated the peak flow at the confluence of the two channels (at Design Point 4) to be 

Q5=101.4cfs and Q100=166.0 cfs. 

 

“Sand Creek Drainage Basin Planning Study, Preliminary Design Report", prepared by Kiowa 

Engineering Corporation, dated January 1993, revised March 1996. 

 

• Establishes that the subject site falls within the East Fork Sand Creek Drainage Basin, a 

portion of the larger Sand Creek Watershed 

• Establishes that there are no requirements for major infrastructure improvements and 

subsequently no drainage-improvement related reimbursements with the development of this parcel 

 

Drainage Criteria 

 

Hydrologic Calculations 

 

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

Storm Drainage Design Criteria manual as revised in November 1991 and October 1994 with County 

adopted Chapter 6 and Section 3.2.1. of Chapter 13 of the DCM as revised in May 2014.  The Rational 

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

year recurrence intervals. The Mile High Flood District UD-BMP version 3.07 was utilized to size 

the proposed water quality treatment facility. In the proposed condition a design volume of 2,674 cu 

ft is required. In the future condition  a design volume of 2,935 cu ft is required. Infiltration rates for 

the underground Xfiltration vault were based upon the “Infiltration Rate Testing (Percolation Test 

Method) 8115 and 8145 Sandy Court, Lots 3 and 4, Rocky Mountain Industrial Park, filing 1A” was 

completed by Entech Engineering, Inc., dated January 7, 2025. 
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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.  

 

Historic/Pre-development Drainage Characteristics 

 

It should be noted that the subject site was developed in 2017 without approvals. Due to the site being 

developed, the historic conditions were analyzed using the existing conditions survey data. The 

following paragraphs outline the historic/pre-developed site characteristics. In the historic condition, 

the two lots (3 and 4) are undeveloped and generally slope from northwest to southeast.  Runoff from 

Lot 4, and a portion of the adjacent right of way is collected by an existing private swale located 

along the shared southern property line.  The trapezoidal shaped earthen grass lined swale, which lies 

within an existing 30’ drainage easement, conveys runoff easterly at slightly less than a one percent 

grade.  The far east portion of Lot 3 drains easterly to an existing riprap lined channel that parallels 

the eastern boundary.  The trapezoidal shaped conveyance channel, with an approximate bottom 

width of 10’w, 3:1 side slopes, and 2’ of depth, (also lying within an existing 30’wide drainage 

easement) functions to convey offsite drainage from approximately 38 acres to the north through the 

subject site in accordance with the subdivision overall drainage plan.  Ultimately, the combined 

drainage from the site and offsite flows discharges into the East Fork of Sand Creek approximately 

100 feet south of the southeast corner of Lot 3. Due to its proximity, a portion of the East Fork of 

Sand Creek Channel’s 100-year FEMA regulatory floodplain impacts a portion of Lot 3. The 

subsequent paragraphs further describe the drainage patterns and the associated runoff developed in 

the existing condition. 

 

Design Point 1 

 
Offsite Basin OS1 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.04 acres which grass covered right of 
way located to the north of Lot 4. Flows from this basin are conveyed south as sheet flow toward 
Basin A.  

 

Basin A (Q5=0.4 cfs, Q100=2.6 cfs) consists of 1.15 acres of undeveloped land covered primarily in 
sparse native grasses and vegetation located within the western portion of Lot 4. Flows from Basin 

OS1 combine with the flows from this basin and continue overland to the southeast.   
 
Off-site Basin OS4 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.07 acres of grass covered rights of way 
immediately adjacent to the west property line of Lot 4.  Runoff from this basin is conveyed south 
and east as sheet flow toward Basin A. 
 
Off-site Basin OS5 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.11 acres of undeveloped property 
located to the south of the subject site.   Runoff produced within the basin combines with flows 
produced within Basins OS1, A, and OS4 within an existing earthen swale located along the south 
property line of Lot 4.   The combined runoff at Design Point 1 (east lot of Lot 4) is calculated to 
reach peak flow rates of Q5=0.4 cfs, Q100=3.1 cfs.  From here, flows continue east, along the 
southern boundary of Lot 3. 
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Design Point 2 

 
Offsite Basin OS2 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.03 acres which includes grass covered 
right of way located to the north of Lot 4.  Flows from this basin are conveyed south as sheet flow 
toward Basin B.  

 
Basin B (Q5=0.1 cfs, Q100=0.5 cfs) consists of 0.25 acres of undeveloped land covered primarily in 
sparse native grasses and vegetation located within the western portion of Lot 4. Flows from Basin 

OS1 combine with the flows from this basin and continue overland to the southeast.   
 
Offsite Basin OS3 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.05 acres which includes portions of the 
grass covered right of way located to the north of Lot 3. Flows from this basin are conveyed south as 
sheet flow toward Basin C.  

 
Basin C (Q5=0.3 cfs, Q100=2.5 cfs) consists of 1.16 acres of undeveloped land covered primarily in 
sparse native grasses and vegetation located within the western portion of Lot 3. Flows from Basin 

OS3 combine with the flows from this basin and continue overland to the southeast.   
 
Basin D (Q5=0.1 cfs, Q100=0.7 cfs) consists of 0.34 acres of undeveloped land covered primarily in 
sparse native grasses and vegetation located within the eastern portion of Lot 3. Runoff from Basin 
D is conveyed as sheet flow to the southeast.   
 
Off-site Basin OS6 (Q5=0.0 cfs, Q100=0.3 cfs) consists of 0.17 acres of undeveloped property 
located to the south of the subject site.   Runoff produced within the basin combines with flows 
produced within Basins B, OS2, OS3, C, OS6 and DP1 within an existing earthen swale located 
along the south property line of Lot 4.   The combined runoff within the existing swale at Design 

Point 2 is calculated to reach peak flow rates of Q5=1.0 cfs, Q100=7.5 cfs.  From here, flows continue 
east, along the southern boundary of Lot 3. 
 
Design Point 3 

 

Design Point 3 is located at the northeast corner of Lot 3.   The contributing area and calculated 

runoff reaching this location was determined, most recently, within the Preliminary/Final Drainage 

Report Jackson Office Warehouse & Storage Building Development Rocky Mountain Industrial 

Park Filing No. 1A, prepared by Associated Design Professionals, Inc, dated May 2, 2018.  Per the 

report runoff collected by the inlet within the adjacent street and the flow from the offsite watershed 

located to the north of the subject site values of CA5=18.23 and CA100=24.28 at a time of 

concentration of 20.5 mins.  Per M&S historic conditions rational calculation these values result in 

peak runoff rates of Q5=55.6 cfs, Q100=124.4 cfs.    Flows reaching DP3 enter Lot 3 and continue 

south within an existing type ‘VL’ riprap lined swale.    

  
Design Point 4 

 

Basin E (Q5=0.3 cfs, Q100=1.4 cfs), consists of 0.60 acres of undeveloped land covered primarily 
in sparse native grasses and vegetation located within the eastern portion of Lot 3.  Flows from the 
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basin are conveyed as sheet flow to the existing riprap lined channel that parallels the eastern 
boundary.    
 
Off-site Basin OS7 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.02 acres of undeveloped property 
located near the southeast corner of Lot 3.   Runoff produced within the basin combines with flows 
produced within Basins E, DP2, and DP3 within an existing earthen swale located along the south 
property line of Lot 4.   The combined runoff within the existing swale at Design Point 4 is calculated 
to reach peak flow rates of Q5=52.3 cfs, Q100=121.4 cfs. 
 

Existing Drainage Characteristics 

 

In the existing condition, the two lots (3 and 4) are being used to store vehicles and materials 

associated with a landscaping company.  The storage yards generally lack vegetation and consist of 

exposed gravels and sands and silts typical of a non-paved parking lot.   Runoff from the area, and a 

portion of the adjacent right of way drains north to south and are collected by an existing private 

swale located along the shared southern property line.  The trapezoidal shaped earthen grass lined 

swale, which lies within an existing 30’ drainage easement, conveys runoff easterly at slightly less 

than a one percent grade.  The exception being the far east portion of Lot 3 which drains easterly to 

an existing riprap lined channel that parallels the eastern boundary.  The trapezoidal shaped 

conveyance channel, with an approximate bottom width of 10’w, 3:1 side slopes, and 2’ of depth, 

(also lying within an existing 30’w drainage easement) functions to convey offsite drainage from 

approximately 38 acres to the north through the subject site in accordance with the subdivision overall 

drainage plan.  Ultimately, the combined drainage from the site and offsite flows discharges into the 

East Fork of Sand Creek approximately 100 feet south of the southeast corner of Lot 3. Due to its 

proximity, a portion of the East Fork of Sand Creek Channel’s 100-year FEMA regulatory floodplain 

impacts a portion of Lot 3. The subsequent paragraphs further describe the drainage patterns and the 

associated runoff developed in the existing condition. 

 

Design Point 1 

 
Offsite Basin OS1 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.04 acres which includes a portion of an 
existing gravel entrance as well as portions of the grass covered right of way located to the north of 
Lot 4. Flows from this basin are conveyed south as sheet flow toward Basin A.  

 

Basin A (Q5=3.1 cfs, Q100=6.2 cfs) consists of 1.15 acres of a portion of existing parking/storage 
area located within the western portion of Lot 4. Flows from Basin OS1 combine with the flows from 
this basin and continue overland to the southeast.   
 
Off-site Basin OS4 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.07 acres of grass covered rights of way 
immediately adjacent to the west property line of Lot 4.  Runoff from this basin is conveyed south 
and east as sheet flow toward Basin A. 
 
Off-site Basin OS5 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.11 acres of undeveloped property 
located to the south of the subject site.   Runoff produced within the basin combines with flows 
produced within Basins OS1, A, and OS4 within an existing earthen swale located along the south 
property line of Lot 4.   The combined runoff at Design Point 1 (east lot of Lot 4) is calculated to 
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reach peak flow rates of Q5=3.2 cfs, Q100=6.8 cfs.  From here, flows continue east, along the 
southern boundary of Lot 3. 
 
Design Point 2 

Offsite Basin OS2 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.03 acres which includes a portion of an 
existing gravel entrance as well as portions of the grass covered right of way located to the north of 
Lot 4.  Flows from this basin are conveyed south as sheet flow toward Basin B.  

 
Basin B (Q5=0.6 cfs, Q100=1.3 cfs) consists of 0.25 acres of existing parking/storage area located 
within the western portion of Lot 4. Flows from Basin OS1 combine with the flows from this basin 
and continue overland to the southeast.   
 
Offsite Basin OS3 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.05 acres which includes portions of the 
grass covered right of way located to the north of Lot 3. Flows from this basin are conveyed south as 
sheet flow toward Basin C.  

 
Basin C (Q5=3.1 cfs, Q100=6.1 cfs) consists of 1.16 acres of existing parking/storage area located 
within the western portion of Lot 3. Flows from Basin OS3 combine with the flows from this basin 
and continue overland to the southeast.   
 
Basin D (Q5=0.8 cfs, Q100=1.7 cfs) consists of 0.34 acres of existing parking/storage area located 
within the eastern portion of Lot 3. Runoff from Basin D is conveyed as sheet flow to the southeast.   
 
Off-site Basin OS6 (Q5=0.0 cfs, Q100=0.3 cfs) consists of 0.17 acres of undeveloped property 
located to the south of the subject site.   Runoff produced within the basin combines with flows 
produced within Basins B, OS2, OS3, C, OS6 and DP1 within an existing earthen swale located 
along the south property line of Lot 4.   The combined runoff within the existing swale at Design 

Point 2 is calculated to reach peak flow rates of Q5=7.7 cfs, Q100=16.3 cfs.  From here, flows 
continue east, along the southern boundary of Lot 3. 
 
Design Point 3 

 

Design Point 3 is located at the northeast corner of Lot 3.   The contributing area and calculated 

runoff reaching this location was determined, most recently, within the Preliminary/Final Drainage 

Report Jackson Office Warehouse & Storage Building Development Rocky Mountain Industrial 

Park Filing No. 1A, prepared by Associated Design Professionals, Inc, dated May 2, 2018.  Per the 

report runoff collected by the inlet within the adjacent street and the flow from the offsite watershed 

located to the north of the subject site values of CA5=18.23 and CA100=24.28 at a time of 

concentration of 20.5 mins.  Per M&S existing conditions rational calculation these values result in 

peak runoff rates of Q5=55.6 cfs, Q100=124.4 cfs.    Flows reaching DP3 enter Lot 3 and continue 

south within an existing type ‘VL’ riprap lined swale.    

 

Design Point 4 

 

Basin E (Q5=1.2 cfs, Q100=2.6 cfs), consists of 0.60 acres of existing parking storage area located 
within the eastern portion of Lot 3.  Flows from the basin are conveyed as sheet flow to the existing 
riprap lined channel that parallels the eastern boundary.    
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Off-site Basin OS7 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.02 acres of undeveloped property 
located near the southeast corner of Lot 3.   Runoff produced within the basin combines with flows 
produced within Basins E, DP2, and DP3 within an existing earthen swale located along the south 
property line of Lot 4.   The combined runoff within the existing swale at Design Point 4 is calculated 
to reach peak flow rates of Q5=57.1 cfs, Q100=126.9 cfs 
 
Proposed Drainage Characteristics 

Limited site improvements are required to the site to bring Lots 3 and 4 into compliance, which 

includes the installation of landscaping, and the installation of Type 1 curb and gutter around the 

perimeter of the site to direct a large quantity of developed runoff to a newly constructed water quality 

vault.  Runoff will leave the property at the southeast corner of the site as in the historic condition.  

No proposed grading is planned to occur within the effective 100-year floodplain as the result of these 

improvements.   

 

Design Point 1 

 

Offsite Basin OS1 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.04 acres which includes a portion of an 
existing gravel entrance as well as portions of existing grass covered right of way located to the north 
of Lot 4. Flows from this basin are conveyed south as sheet flow toward Basin A.  

 

Basin A (Q5=2.9 cfs, Q100=5.7 cfs) consists of 1.08 acres of heavy industrial area located within the 
western portion of Lot 4. Flows from Basin OS1 combine with the flows from this basin and continue 
overland to the southeast.  Runoff produced within the basin combines with flows produced within 
Basins OS1 within the proposed curb and gutter located along the west and south property line of 
Lot 4.   The combined runoff at Design Point 1 is calculated to reach peak flow rates of Q5=2.9 cfs, 
Q100=5.8 cfs.  Runoff reaching DP1 continue east into Lot 3 (Design Point 2). 
 
Design Point 2 

 
Offsite Basin OS2 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.03 acres which includes a portion of an 
existing gravel entrance as well as portions of existing grass covered right of way and proposed 
landscaping located to the north of Lot 4.  Flows from this basin are conveyed south as sheet flow 
toward Basin B.  

 
Basin B (Q5=0.6 cfs, Q100=1.3 cfs) consists of 0.25 acres of heavy industrial area located within the 
western portion of Lot 4.  
 
Basin C (Q5=0.6 cfs, Q100=1.2 cfs) consists of 0.23 acres of heavy industrial area within the western 
portion of Lot 3. Runoff produced within the basin combines with flows produced within Basins 

OS2, B, and DP1,  are routed within a proposed curb and gutter located along the south property line 
of Lot 4 to a proposed 10’ Type R at-grade inlet located at Design Point 2 (DP2). The combined 
runoff at DP2 is calculated to reach peak flow rates of Q5=4.0 cfs, Q100=8.1 cfs. The captured flow 
will be routed by an 18” HP pipe to the Xfiltration vault located at the southeast corner of Lot 3. In 
the event of clogging, tailwater buildup or inlet failure runoff will be routed to a 15’ inlet located at 
Design Point 4 or will overtop the curb and outfall onto a 3 foot wide river rock armored slope and 
be routed to Design Point 5. 
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Design Point 3 

 
Off-site Basin OS4 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.07 acres of existing grass covered right 
of way immediately adjacent to the west property line of Lot 4. Runoff from this basin is conveyed 
south and east as sheet flow toward Basin E. 
 
Basin E (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.07 acres of proposed landscaping and existing grass 
covered area located within the west portion of Lot 4 that will continue to drain in a historic nature 
to the existing swale located along the southern property line in Basin OS5.  Basin E will be part of 
the 20% of total site Water Quality exclusion not to exceed one acre per El Paso County Engineering 
Criteria Manual Chapter 3.2.5.   
 
Off-site Basin OS5 (Q5=0.0 cfs, Q100=0.3 cfs) consists of 0.11 acres of undeveloped offsite property 
of grass covered area located to the south of the subject site. Runoff produced within the basin 
combines with flows produced within Basins OS4 and E within an existing earthen swale located 
along the south property line of Lot 4.   The combined runoff at Design Point 3 is calculated to reach 
peak flow rates of Q5=0.1 cfs, Q100=0.6 cfs.  Runoff reaching DP5 continue east, along the southern 
boundary of Lot 3 to Design Point 5.  
 
Design Point 4/ WQCV Facility Design 

 
Offsite Basin OS3 (Q5=0.1 cfs, Q100=0.2 cfs) consists of 0.05 acres which includes portions of 
proposed landscaping, a proposed access with curb and gutter and existing grass covered right of way 
located to the north of Lot 3. The future access is to be accounted for in with the development of Lot 
3 and with a future drainage report. Flows from this basin are conveyed south as sheet flow toward 
Basin D.  

 
Basin D (Q5=3.2 cfs, Q100=6.3 cfs) consists of approximately 1.26 acres which includes existing 
parking storage area located within Lot 3. The basins will house an Xfiltration WQ vault at the 
southeast corner of Lot 3.  Runoff from OS3, Basin D and flowby from DP2 will combine and be 
routed via curb and gutter to a 15’ Type R sump inlet located at Design Point 4 (DP4). The combined 
runoff at DP4 is calculated to reach peak flow rates of Q5=2.8 cfs, Q100=6.9 cfs. The captured flow 
will be routed by an 18” HP pipe to the Xfiltration vault located at the southeast corner of Lot 3. In 
the event of clogging, tailwater buildup or inlet failure runoff will overtop the curb and outfall onto 
a proposed 12’ wide by 38’ long type VL riprap spillway and be routed to Design Point 5. 
 
The Xfiltration vault has been designed for the site to provide water quality capture volume for the 
existing site.  Due to limited vertical differential that exists between the site and outfall options the 
water quality event will fully infiltrate through the substrate and subsurface soils, while storm events 
in excess of the water quality event will be discharged over the proposed 6” curb located at a low 
point into the existing earthen swale that parallels the southern boundary.   
 
Based upon a contributary area of 131,552 sq feet (or 3.02 acres) and an anticipated impervious 
percentage of 76% the Mile High Flood District UD-BMP (proposed), Version 3.07 worksheet 
calculates a 0.24 watershed inches, 2,674 (design) cubic feet of water quality storage. 
 
The proposed Xfiltration Vault designed by Contech, is a 72” diameter by 107’ long CMP vault, see 
appendix for detail sheets. The vault will provide a design WQCV volume of 3024 cubic feet. Storm 
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events in excess of the water quality event will be discharged over the proposed 6” curb located at a 
low point into the existing earthen swale that parallels the southern boundary. The overflow will 
overtop the 6” concrete curb in lieu of a cutoff wall and the ‘VL’ riprap rundown will provide erosion 
control in events in excess of the water quality storm event.   
 
In house calculations provide locations where a proposed 3.5’ wide Type VL~D50=9 inch, riprap 
apron will protect the slope from erosion when the 100 year event overtops the 6 inch curb. These 
locations are called out on the proposed and future drainage maps provided in the appendix. 
Calculations for the riprap are also provided in the appendix. 
 
To confirm the infiltration capacity of the existing soils onsite, Entech Engineering was hired to 
perform percolation tests in the area of the Xfiltration vault. These tests were completed on December 
13, 2024 and show the existing soil has an infiltration rate of 1.86 in/hr (~1.9 in/hr) at location PH-2 
(refer to boring locations on proposed drainage map).  
 
All calculations for the Xfiltration vault and the percolation testing results can be seen in the appendix 
of this report.  
 

Design Point 5 
 
Basin F (Q5=0.5 cfs, Q100=1.0 cfs), consists of 0.19 acres of existing parking storage area located 
within the eastern portion of Lot 3 and along the south side of the proposed water quality vault.  Flows 
from the basin are conveyed as sheet flow to the existing earthen swale that parallels the south 
boundary.  Basin F will be part of the 20% of total site Water Quality exclusion not to exceed one 
acre per El Paso County Engineering Criteria Manual Chapter 3.2.5.   
  
Off-site Basin OS6 (Q5=0.1 cfs, Q100=0.4 cfs) consists of 0.17 acres of undeveloped property 
located near the southeast corner of Lot 3.   Runoff produced within the basin combines with flows 
produced within DP3, and flowby DP4 within an existing earthen swale located along the south 
property line of Lot 4.   The combined runoff within the existing swale at Design Point 5 is calculated 
to reach peak flow rates of Q5=1.2 cfs, Q100=6.8 cfs 
 
Design Point 6 

 
Design Point 6 is located at the northeast corner of Lot 3.   The contributing area and calculated 
runoff reaching this location was determined, most recently, within the Preliminary/Final Drainage 
Report Jackson Office Warehouse & Storage Building Development Rocky Mountain Industrial Park 
Filing No. 1A, prepared by Associated Design Professionals, Inc, dated May 2, 2018.  Per the report 
runoff collected by the inlet within the adjacent street and the flow from the offsite watershed located 
to the north of the subject site values of CA5=18.23 and CA100=24.28 at a time of concentration of 
20.5 mins.  Per M&S existing conditions rational calculation these values result in peak runoff rates 
of Q5=55.6 cfs, Q100=124.4 cfs. Flows reaching DP7 enter Lot 3 and continue south within an 
existing type ‘VL’ riprap lined swale.   
 

Design Point 7 

 

Basin G (Q5=0.8 cfs, Q100=1.8 cfs), consists of 0.41 acres of existing parking storage area located 
within the eastern portion of Lot 3.  Flows from the basin are conveyed as sheet flow to the existing 
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riprap lined channel that parallels the eastern boundary.  Basin G will be part of the 20% of total site 
Water Quality exclusion not to exceed one acre per El Paso County Engineering Criteria Manual 
Chapter 3.2.5.    
  
Off-site Basin OS7 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.02 acres of undeveloped property 
located near the southeast corner of Lot 3.   Runoff produced within the basin combines with flows 
produced within DP6, and DP5 within an existing earthen swale located along the south property 
line of Lot 4. The combined runoff within the existing swale at Design Point 7 is calculated to reach 
peak flow rates of Q5=57.4 cfs, Q100=132.1 cfs 
 
Future Detailed Drainage Discussion 

 

It should be noted that although no development or additional impervious surfaces are to be added to 

bring the site into compliance, as described in the proposed detailed drainage discussion, the future 

condition drainage analysis has been conducted using heavy industrial development coefficients of 

C5=0.73, C100=0.81, in areas where development is currently permitted (outside of the 100-yr 

floodplain). These runoff coefficients assume 90% imperviousness with landscaped areas, parking 

areas, drive aisles, and buildings. The site is currently zoned as I-3 Heavy Industrial, so runoff 

coefficients were based upon a land use of industrial-heavy areas as.  There is no known future 

development at this time. In the proposed condition, as no development is being proposed, the 

drainage analysis was conducted using existing condition coefficients of C5=0.73, C100=0.81, in 

areas where there is gravel. This was done at the request of the developer which will allow for the 

design of a water quality treatment facility and conveyance structures that will be of sufficient size 

to accommodate future development. The subsequent paragraphs will further detail the drainage 

conditions and peak flow rates associated with the developed property.    

 

Design Point 1 

 

Offsite Basin OS1 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.04 acres which includes a portion of an 
existing gravel entrance as well as portions of the grass covered right of way located to the north of 
Lot 4. Flows from this basin are conveyed south as sheet flow toward Basin A.  

 

Basin A (Q5=3.7 cfs, Q100=6.9 cfs) consists of 1.08 acres of heavy industrial area located within the 
western portion of Lot 4. Flows from Basin OS1 combine with the flows from this basin and continue 
overland to the southeast.  Runoff produced within the basin combines with flows produced within 
Basins OS1 within the proposed curb and gutter located along the west and south property line of 
Lot 4.   The combined runoff at Design Point 1 is calculated to reach peak flow rates of Q5=3.8 cfs, 
Q100=7.1 cfs.  Runoff reaching DP1 continue east into Lot 3 (Design Point 2). 

 

In house calculations provide locations where a proposed 3.5’ wide Type VL~D50=9 inch, riprap 
apron will protect the slope from erosion when the 100 year event overtops the 6 inch curb and will 
be routed to Design Pont 5 via an existing swale. This location is approximately 52 feet west of the 
Lot 4/Lot 3 lot line and will continue east and tie into the proposed spillway at Design Point 4. 
Calculations for the riprap are provided in the appendix. 
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Design Point 2 

 
Offsite Basin OS2 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.03 acres which includes a portion of an 
existing gravel entrance as well as portions of existing grass covered right of way and proposed 
landscaping located to the north of Lot 4. Flows from this basin are conveyed south as sheet flow 
toward Basin B.  

 
Basin B (Q5=0.9 cfs, Q100=1.6 cfs) consists of 0.25 acres of heavy industrial area located within the 
western portion of Lot 4.  
 
Basin C (Q5=0.8 cfs, Q100=1.5 cfs) consists of 0.23 acres of heavy industrial area within the western 
portion of Lot 3. Runoff produced within the basin combines with flows produced within Basins 

OS2, B, and DP1,  are routed within a proposed curb and gutter located along the south property line 
of Lot 4 to a proposed 10’ Type R at-grade inlet located at Design Point 2 (DP2).   The combined 
runoff at DP2 is calculated to reach peak flow rates of Q5=5.1 cfs, Q100=9.5 cfs. The captured flow 
will be routed by an 18” HP pipe to the Xfiltration vault located at the southeast corner of Lot 3. In 
the event of clogging, tailwater buildup or inlet failure runoff will be routed to a 15’ inlet located at 
Design Point 4 and will overtop the curb at Design Point 2 and outfall onto a 3.5 foot wide Type VL 
riprap apron and be routed to Design Point 5. Calculations for riprap apron provided in the Appendix. 
 
Design Point 3 

 
Off-site Basin OS4 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.07 acres of existing grass covered right 
of way immediately adjacent to the west property line of Lot 4.  Runoff from this basin is conveyed 
south and east as sheet flow toward Basin E. 
 
Basin E (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.07 acres of proposed landscaping and existing grass 
covered area located within the west portion of Lot 4 that will continue to drain in a historic nature 
to the existing swale located along the southern property line in Basin OS5. Basin E will be part of 
the 20% of total site Water Quality exclusion not to exceed one acre per El Paso County Engineering 
Criteria Manual Chapter 3.2.5.   
 
Off-site Basin OS5 (Q5=0.0 cfs, Q100=0.3 cfs) consists of 0.11 acres of undeveloped offsite property 
located to the south of the subject site. Runoff produced within the basin combines with flows 
produced within Basins OS4 and E within an existing earthen swale located along the south property 
line of Lot 4.   The combined runoff at Design Point 3 is calculated to reach peak flow rates of Q5=0.1 
cfs, Q100=0.6 cfs.  Runoff reaching DP3 continue east, along the southern boundary of Lot 3 to 
Design Point 5. 
 
Design Point 4/ WQCV Facility Design 

 
Offsite Basin OS3 (Q5=0.1 cfs, Q100=0.2 cfs) consists of 0.05 acres which includes portions of 
proposed landscaping, a proposed access with curb and gutter and existing grass covered right of way 
located to the north of Lot 3.  The future access is to be accounted for in with the development of Lot 
3 and with a future drainage report. The future access will not be built with this submittal. Flows from 
this basin are conveyed south as sheet flow toward Basin D.  
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Basin D (Q5=4.1 cfs, Q100=7.7 cfs) consists of approximately 1.26 acres which includes existing 
parking storage area located within Lot 3.  The basins will house an Xfiltration WQ vault to the 
southeast corner of Lot 3.  Runoff from OS3, Basin D and flowby from DP2 will combine and be 
routed via curb and gutter to a 15’Type R sump inlet located at Design Point 4 (DP4). The combined 
runoff at DP4 is calculated to reach peak flow rates of Q5=3.7 cfs, Q100=8.6 cfs. The captured flow 
will be routed by an 18” HP pipe to the Xfiltration vault located at the southeast corner of Lot 3. In 
the event of clogging, tailwater buildup or inlet failure runoff will overtop the curb and outfall onto 
a proposed 12’ wide by 38’ long type VL riprap spillway and be routed to Design Point 5. Weir and 
trapezoidal riprap calculations provided in the Appendix. 
 
The Xfiltration vault has been designed for the site to provide water quality capture volume for the 
existing site.  Due to limited vertical differential that exists between the site and outfall options the 
water quality event will fully infiltrate through the substrate and subsurface soils, while storm events 
in excess of the water quality event will be discharged over the proposed 6” curb located at a low 
point into the existing earthen swale that parallels the southern boundary.   
 
Based upon a contributary area of 131,552 sq feet (or 3.02 acres) and an anticipated impervious 
percentage of 81% the Mile High Flood District UD-BMP (future), Version 3.07 worksheet calculates 
a 0.27 watershed inches, 2,935 (design) cubic feet of water quality storage. 
 
The 72” diameter by 107’ long CMP Xfiltration vault will treat WQCV and provide WQ storage of 

3,024 cubic feet and is capable of producing effluent quality with a median Total Suspended Solids 

(TSS) of 30mg/L Effluent control.  Right volume cylinder equation used to determine volume of 

cylinder. If Stormwater Control Measures (SCM) material is not filter-compatible with the 

subgrade, a minimum 6-inch transition filter shall be used as SCM material. Storm events in excess 

of the water quality event will be discharged over the proposed 6” curb located at a low point into 

the existing earthen swale that parallels the southern boundary. The overflow will overtop he 6” 

concrete curb in lieu of a cutoff wall and the ‘VL’ riprap rundown will provide erosion control in 

events in excess of the water quality storm event.   

 

In house calculations provide locations where a proposed 3.5’ wide Type VL~D50=9 inch, riprap 
apron will protect the slope from erosion when the 100 year event overtops the 6 inch curb. These 
locations are called out on the proposed and future drainage maps provided in the appendix. 
Calculations for the riprap are also provided in the appendix. 
 
To confirm the infiltration capacity of the existing soils onsite, Entech Engineering was hired to 
perform percolation tests in the area of the planned sand filter basin. These tests were completed on 
December 13, 2024 and show the existing soil has an infiltration rate of 1.86 in/hr (~1.9 in/hr) at 
location PH-2 (refer to boring locations on proposed drainage map).  
 
All calculations for the Xfiltration vault and the percolation testing results can be seen in the appendix 
of this report.  
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Design Point 5 
 

Basin F (Q5=0.5 cfs, Q100=1.0 cfs), consists of 0.19 acres of existing parking storage area located 
within the eastern portion of Lot 3 and along the south side of the proposed water quality vault.  Flows 
from the basin are conveyed as sheet flow to the existing earthen swale that parallels the south 
boundary.   Basin F will be part of the 20% of total site Water Quality exclusion not to exceed one 
acre per El Paso County Engineering Criteria Manual Chapter 3.2.5.   
 
Off-site Basin OS6 (Q5=0.1 cfs, Q100=0.4 cfs) consists of 0.17 acres of undeveloped property 
located near the southeast corner of Lot 3.   Runoff produced within the basin combines with flows 
produced within DP3, and flowby DP4 within an existing earthen swale located along the south 
property line of Lot 4.   The combined runoff within the existing swale at Design Point 5 is calculated 
to reach peak flow rates of Q5=1.7 cfs, Q100=8.0 cfs 
 
Design Point 6 

 
Design Point 6 is located at the northeast corner of Lot 3.   The contributing area and calculated 
runoff reaching this location was determined, most recently, within the Preliminary/Final Drainage 
Report Jackson Office Warehouse & Storage Building Development Rocky Mountain Industrial Park 
Filing No. 1A, prepared by Associated Design Professionals, Inc, dated May 2, 2018.  Per the report 
runoff collected by the inlet within the adjacent street and the flow from the offsite watershed located 
to the north of the subject site values of CA5=18.23 and CA100=24.28 at a time of concentration of 
20.5 mins.  Per M&S existing conditions rational calculation these values result in peak runoff rates 
of Q5=55.6 cfs, Q100=124.4 cfs. Flows reaching DP7 enter Lot 3 and continue south within an 
existing type ‘VL’ riprap lined swale.  
 
Design Point 7 

 

Basin G (Q5=0.8 cfs, Q100=1.8 cfs), consists of 0.41 acres of existing parking storage area located 
within the eastern portion of Lot 3.  Flows from the basin are conveyed as sheet flow to the existing 
riprap lined channel that parallels the eastern boundary. Basin G will be part of the 20% of total site 
Water Quality exclusion not to exceed one acre per El Paso County Engineering Criteria Manual 
Chapter 3.2.5.    
 
Off-site Basin OS7 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.02 acres of undeveloped property 
located near the southeast corner of Lot 3. Runoff produced within the basin combines with flows 
produced within DP6, and DP5 within an existing earthen swale located along the south property 
line of Lot 4.   The combined runoff within the existing swale at Design Point 7 is calculated to reach 
peak flow rates of Q5=57.9 cfs, Q100=133.2 cfs 
 

Four Step Process 

 

 Step 1  Employ Runoff Reduction Practices – Whenever possible, runoff produced within 
developable area containing impervious surfaces will be routed through landscaped areas to minimize 
direct connection of impervious surfaces.  
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Step 2  Stabilize Drainageways – The development of this site is not anticipated to have 
negative effects on downstream drainage ways since flows released will be near historic rates.  Fees 
previously paid (at the time of platting) are utilized to stabilize drainageways. 
 
Step 3 Implement PCMs that provide a water quality capture volume with slow release. – A 

total of 128,067 sq feet (2.94 ac) is being captured and treated for this development. Approximately 

23,958 sq feet (0.55 acres)  of the site will be part of the 20% total site Water Quality exclusion  not 

to exceed one acre per El Paso County Engineering Criteria Manual Chapter 3.2.5. A portion of the 

site lies within the Sand Creek Drainage Basin. The onsite water quality treatment for the 2.94 acres 

of area is being provided via a proposed private 72” diameter by 107’ long CMP Xfiltration vault 

(by Contech) or approved equal. Offsite basins are landscaped which will provide infiltration and 

are within public domain. The runoff historically is routed offsite.  

 

Step 4  Consider Need for Selecting Industrial and Commercial BMP’s – The proposed 
development will implement a Stormwater Management Plan including property housekeeping 
practices, spill containment procedures, and coverage of storage/handling areas.  Specialized PCM’s 
are not required since the vertical development of the commercial areas are unknown at this time.  
 

Water Quality Provisions and Maintenance  

 

The on-site proposed Xfiltration vault functions to provide water quality for the existing development.   

The vault will be privately owned and maintained by the owner of Lot 3 and 4 (currently same owner).   

 

Erosion Control 
 
It is the policy of the El Paso County that M&S Civil Consultants submit a grading and erosion control 

plan with the drainage report. The site plan will include proposed silt fence, vehicle tracking control, 

inlet protection and a concrete wash area as proposed erosion control measures. 

 

2024 Drainage & Bridge Fees 

 
The site is located within the Sand Creek Drainage Basin.  The total disturbance in the basin is 
estimated at approximately 0.28 acres.  Since the property has been previously platted as a portion 
of Rocky Mountain Industrial Park Filing No. 1, no drainage basin fees are required. 
Construction Cost Estimate 

Item Amount Unit Unit Cost Total Cost 

Overflow Rip Rap 48  CY  $         65.00   $           3,120.00  

10’ Type R 1  EA  $    6,700.00   $           6,700.00 

15’ Type R 1  EA   $    7,700.00   $           7,700.00 

Concrete Curb 762  LF  $         55.00   $         41,910.00  

18” HP 71 LF  $         68.00  $           4,828.00 

Xfitration WQCVVault 1  EA   $  40,000.00   $         40,000.00  

TOTAL COST:  $                                                                                     104,258.00  
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Comparative Analysis 

 
In the historic/pre-developed condition, drainage reaching DP4 at the southeast corner of the site is 

Q5=52.3 cfs, Q100=121.4 cfs. In the existing condition drainage reaching Design Point 4 at the southeast 

corner of the site is Q5=57.1 cfs, Q100=126.9 cfs.  In the proposed condition drainage reaching Design 

Point 7 totals Q5=57.4 cfs, Q100=132.1 cfs an increase of 5.1 cfs and 10.7 cfs in the 5- and 100-year storm 

event from the historic/pre-developed condition, respectively.  In the future condition drainage reaching 

Design Point 7 has been estimated to total Q5=57.9 cfs, Q100=133.2 cfs an increase of 5.6 cfs in the 5-

year event and an increase of 11.4 cfs in the 100-year storm event from the historic/pre-developed 

condition. 

 

An increase in runoff is anticipated in the proposed and future conditions from the historic/pre-developed 

condition.  The anticipated minor increases in runoff remain in compliance with the Final Drainage 

Report/Proposed Drainage Plan for Rocky Mountain Industrial Park by Kiowa Engineering Corporation 

which anticipated Q5=101.4 cfs, Q100=186.0 cfs at the same location (refer to background information in 

appendix). No negative impacts to either water quality or to the downstream improvements or facilities are 

anticipated as a result of the development. 

 

Summary 

 

Lot 3 and 4 of Rocky Mountain Industrial Park Filing No. 1A, consist of equipment and material storage 

associated with an existing landscaping business.    The owner of the property has been asked to bring the 

development up to El Paso County Code by adding landscaping and implementing water quality detention 

storage.   

 

Based on the analysis, the 5-year & 100-year post-development stormwater peak flow rates will be 

slightly higher than the pre-developed stormwater peak flow rates but less than those planned for within 

the sites master development drainage plan. An Xfitration WQCV vault will be implemented into the 

site to capture and infiltrate runoff generated from the existing development. Runoff will continue to 

leave the site through historic drainageways. Development of the site should not adversely impact 

surrounding or downstream properties or negatively impact water quality. 
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�THm
��n
�T���o�a�H	_�Vo��H_p

qrsV�t�u�v�jrbwx�XrWysl�y��y�WVsj�lq��ljw�n�q�yz�yrc�Ll

��v

{

|}~�������������������������������������������



�

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

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

���!���
	�'������������(�
���
��)��!��������� �
�� # # �

*
��������&�
��+�
,������
�������
	��
�
����������
�� -
����������&�� .$/ 0$# ���&��

(�
�����	
��
��
� ����� �����
�����&�
	�
�'����(�
�� �
��(��� �1� �1� 	���

*���&�
	�
�'����(�
�� *
�� �1� �1� 	���

��������
��
��
�	
��
�(�
���������
��"
�����%$234%$5%� ��
��
�� �1� �1�

)�
������+
��
��	
��
�6������(�
���������
��"
����%$3%�4�%$7%� )	��(��� �1� �1�

(�
���*����)
�		�������������
��"
����/$23�4�#$0%� ),���(��� �1� �1�

(�
������	����)
�		�������������
��"
����%$0%�4�%$8%� )
��(��� �1� �1�

)��!�����������	
��
��
� ����� �����
�����&�
	�
�'����)��!�������� �
��)��� 3$%% 3$%% 	���

9���&��
	�:�����
��)��!���������������&��� 9"����� 0$%% 0$%% ���&��

9���&��
	�)��!����	�����&�

��������&��� 9�&�

��� 0$%% 0$%% ���&��

������
	��&�

� �&��
�� 0#$.% 0#$.% �������

6����*���&�	
����������
��-
��������
�����&���������,���&�
	�/�	���� *��� /$%% /$%% 	���

)�
������+
��
��	
��
�6������)��!���������������
��"
����%$2%� )	��)��� %$2% %$2%

)��!���������*����)
�		�������������
��"
����/$#4#$7� ),��)��� #$0% #$0%
)��!������������	����)
�		�������������
��"
����%$0%�4�%$7%� )
��)��� %$07 %$07

�
,�9�
��-��	
��
�����������
���)
����
���� ����� �����

����&�	
��(�
������,���& �(�
���� �1� �1� 	�

����&�	
��)��!���������*����;<�
��
� �)��!�� %$28 %$#0 	�
(�
����������-��	
��
�����������
��+
��
��	
���
��������� �+(�
���� �1� �1�

)��!���������-��	
��
�����������
��+
��
��	
���
��������� �+)��!�� %$03 %$82

)
�!��
��
��������-��	
��
�����������
��+
��
��	
���
��������� �+)
�!��
��
��� �1� �1�

����� �����

�
�
������������������
��)
�
������
���������
������
�����
�� =>�? @AB CCAB DEF

GHIJK�L>M>DNKO�GP�QRRS�ETU�VNHTU�>HW�V>XTU�PKTUYF�Z[=�\J>]̂ _�-;�̀��;_'��;��� /$8 0$5 �	�

���;�������6'�-����6�(���)�����
�9+�4�����a�:����
��3$%#���������/%/#�

)�����������)��!��������

bcdefg
bchifj

k

lmnohp

lmnoqp

km

kr

hstunuvwenxnhifjntweyzy{

t|effz}ensewg~�

�



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

��
�����	��
�	��	� 

!"#$%&"'($ )*+ )*, -��
���.��� 

/�	��012���-
34���
�5�
4�� -56�7 -56�7

����	��22���4	�����/	
��	��
��
�4� /05880 /05880

�1 
4�����9�� �	��� :��;
4 � ���/�<2

����	�012� 9�:0�012��5�9�
3�:2����� 9�:0�012��5�9�
3�:2�����

=>$?@A$B!"$A&!"C=%

=DEF@AEGHIEJ&AEDHKI&BLMND

����
�OP��Q����.�� ��R ��S

�4T�
�OP��Q����.�� U�� V�W

XYZ[DD&\][FFY@̂_EF̀&BLMN&GFMa&=ZDbFE[a&&&&&&&����	��<��	�3���
�4��c� �.
�<��2�	
�4<����.	��	�� �Q��	
�4<��
���	������
 �
�.�
�3124���.��Q��	��3������� �

5����d��6124������Q�.
�<e 7��6124������Q�5����d� 7��6124������Q�5����d� 

����
�6124������Q�5����d� 
�O3���.�� ���

�4T�
�6124������Q�5����d� 
�O3���.�� ���

f[bEFDgEJ&]g[F[hbEFHDbHhD

/�3�4	��<��	��
�4��4�
���

��
���	��<2�
d����

759/�/����012�

f[bEFDgEJ&CFMGHLE

:d�
�4� �/��2���.	i.	�

:d�
�4� �j���	���.	�

9�4�����/��2���.	i.	�

9�4�����j���	���.	�

(HIMF&>bMFa&?[HIG[LL&!IZkb

�������/	�
<�5�	�
����
�� 
�0
��1�4
��

:������
��
���2�	4	���
��R���������

([lMF&>bMFa&?[HIG[LL&!IZkb

�������/	�
<�5�	�
����
�� 
�0
��1�4
��

:������
��
���2�	4	���
��R���������

]'#]=#'%$A&̂=%C=%

(HIMF&%Mb[L&AEDHKI&CE[m&BLMNn&o&\hGD̀ pqr sqt

([lMF&%Mb[L&AEDHKI&CE[m&BLMNn&o&\hGD̀ uqp vqw

����
����Q�6124��� ���Q��	
�4<
�O3���.�� ��� 7i�

�4T�
����Q�6124��� ���Q��	
�4<
�O3���.�� ��� 7i�

�7j80���7�;8�870 xyzy{|}~����z���



��������

�	
������


������
��������
�������������������� �!�"���#$��� �%�!�& �'��� (%�')�* "�
#� ��#��$��%�!�& �'����+���,�����&-�"���&��.�&,���&.��.�� �����!�& �.���/ #%�')�* "�0"�
��&&�&123�4��1!&�33�%�!�& �'����+��$�.�����������&�56578��& �56585/ &%�')�*

9��1!���"�'�������
������:����;�&� 9'<4%�* =655 �&.!�3
>�3��&.��"����'����:�.�����#������'���& ('4?�@�* 7A65 "�


�������� �! ��* 8655 "�
#������(��&3,��3��#��$� #B�* 56588 "�0"�

������'��33�#��$��+��$�.�����8��&.!�3��,���8A��&.!�3����565CD�"�0"�/ #��* 565CD "�0"�
#������;�&1��� �&���#��$��E�F&����5�"���3��$�.�& ����& #?�* 5655G "�0"�

HI�	J	K�LM��&&�&123�4��1!&�33�"���#������#�.���&�+��$�.�����������&�56578��& �56585/ &#(4FF(�* 5658D

��&���#���� ��N���#����
���6�����������#$��� �"�����&���O���N���#���� (��B�* 7A65 7A65 "�

HI�	J	K�LP���6�����������>�$�!����
������:�����&��"�����&���O���N���#����  ��B�* C65 C65 �&.!�3

������:����>�$�!����#������'���&�+.!�.-�����"�����3Q����,�����&-�"���&�/

�R@?4�#(?4������������'�$�.�����3���3� ��&�#$��� �'�������& ��&���#���� ��N���#����
��S?4�#(?4������������'�$�.�����3���3� ��&�#$��� �'�������& TI

�U�V WXY WXY �Z[

HI�	J	K�LM���\I		J	K][�	̂_I
̀��a��[�	���b�����c��de�f\�����bb�	a�a�a�[JK	��I	K�X

Hghi�ij��\�ikh�elkh\�bImX�I

�UIn
���IoI�J�p�J[�
�[[��cI	��c��a�[JK	�o�Iq�Z
�U��Z�rXML��Z[��	�[c����]�	
���\I	IK�b�	�]
Hghi�ij��\gskh�elkh\�bImX�I

�UIn
���IoI�J�p�J[�
�[[��cI	��c��a�[JK	�o�Iq�Z
�U��Z�tXrL��Z[��	�[c����]�	
���\I	IK�b�	�]

�9:>ER&���Q�u��3��&�G65D�+��1�3��858D/

�;;?��%;F�'�v�'R(w�:?4�?@FE9�;:�?:�#(4FF(�+��&���O���N���#����/
xyI[�a��	�h�K̀ 
I��a�f�J���JI�Z���\ImJb b̀�g

�UIn
��z
�U���o�c�I	a�eo��Ia{

|kle�W�}�~�hkf���\kdilg�i��i�delh�g|��gh��z�|�ij�ikX�Mg

��P

�

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



�

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

�����	������
 ������

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

�
����
����	������ ��� ���� !"# !"# ���$��

�	
������%�
�	��&��
�����
$������
��'
�
��	
� �
%��������� �	�� ( (

����
$�	����)������&��
�����
��'
�
��	
� �
%��������� �	�� *"## *"## �


+��
$�	����&��
�'
�
�������	
�%���
��
�
�
$���+,�'�

�
�+��
$�� +	�� �-� �-� �


 �	������.��
	
��	
���)������&��
�'
�
���
����������"�/�������#"*�  ���'��� �-� �-�

 �	������.��
	
��	
���)������&��
� �
%����������
����������"�/�������#"0�  ��� ��� #"0# #"0#

123442567839:;<=>?5@ABCDCE?5F5G5AHHI@AJHK5F5LIB5MDCIB5N5MAOIB51PIBM ����� �����

�	
�������
���
�
���
�	�� �����
� F5Q RST USV =W>

�	
�������
� �

�X�/�
�.�	Y����	Y�%�������������
� FZ5Q [S\ \S[ =W> �
 ��
�
��]�
���
������̂�-̂	 _̀ 5Q TU UT `

���a������� �����&�&)�'���a
�b.�X����
,�c�
��	��*"#!�������
�(#(!�

 ����������� �
%��������
defghgijkhlhdmnohfjkpqpr

s



��������

�	
������


������
��������
�������������������� �!�"���#$��� �%�!�& �'��� (%�')�* "�
#� ��#��$��%�!�& �'����+���,�����&-�"���&��.�&,���&.��.�� �����!�& �.���/ #%�')�* "�0"�
��&&�&123�4��1!&�33�%�!�& �'����+��$�.�����������&�56578��& �56585/ &%�')�*

9��1!���"�'�������
������:����;�&� 9'<4%�* =655 �&.!�3
>�3��&.��"����'����:�.�����#������'���& ('4?�@�* 7A65 "�


�������� �! ��* 8655 "�
#������(��&3,��3��#��$� #B�* 565C5 "�0"�

������'��33�#��$��+��$�.�����8��&.!�3��,���8A��&.!�3����565DC�"�0"�/ #��* 565DC "�0"�
#������;�&1��� �&���#��$��E�F&����5�"���3��$�.�& ����& #?�* 56555 "�0"�

GH�	I	J�KL��&&�&123�4��1!&�33�"���#������#�.���&�+��$�.�����������&�56578��& �56585/ &#(4FF(�* 5658C

��&���#���� ��M���#����
���6�����������#$��� �"�����&���N���M���#���� (��B�* D65 7A65 "�

GH�	I	J�KO���6�����������>�$�!����
������:�����&��"�����&���N���M���#����  ��B�* D65 7A65 �&.!�3

'!�.-�����3�����&����$$��.������&�#<�P�.�& ����&3

�Q@?4�#(?4������������'�$�.�����3�&����$$��.��������#��$�'�& ����& ��&���#���� ��M���#����
��R?4�#(?4������������'�$�.�����3�&����$$��.��������#��$�'�& ����& SH

�T�U VWX� VWX� �YZ

GH�	I	J�KL���XH		I	J[Z�	\]H
̂��_��Z�	���̀�����a��WV�bX�����̀ `�	_�_�_�ZIJ	��H	J�c

�9:>EQ&���d�e��3��&�f65C�+��1�3��858C/

�;;?��%;F�'�P�'Q(g�:?4�?@FE9�;:�?:�#(4FF(�+��&���N���M���#����/
hiHZ�_��	�j�Ĵ 
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gtellez
Text Box
Q100= 8.6 cfs/38' Riprap length =0.23 4:1 slope
Use Type 'VL' riprap 1.0' thick
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Text Box
RIPRAP SPILLWAY SHEET
 Q100= 8.6 cfs (actual) < 30.0 cfs (design)
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Text Box
CONCRETE CURB CREST AT SPILLWAY Q100= 8.6 cfs (actual) < 15 cfs (design)
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Text Box
DP2 Q100=9.5 cfs for future event
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Text Box
D50=0.45', upgrade to Type VL, D50=0.75'=9"
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SURFACE MINING WATER DIVERSION DESIGN MANUAL
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3.5' WIDE RIPRAP SHEET
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Text Box
NOTE:
1. AVOID PARKING OF VEHICLES   OVER 50,000 LBS/AXLE OF XFILTRATION WQ STORAGE PIPE.

2. ON-SITE GEOTECHNICAL ENGINEER SHALL MAKE RECOMMENDATIONS FOR BACKFILL AND SHALL PROVIDE TESTING.

gtellez
PolyLine



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

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

!"#$%&'%#()**+(#)%*,%')-'&-*.'/0"#$$*,12/#"#/'%#(),

3
4567
8�8��
47�9 3
4567
8���5�7�7�
47�9 �5��67�47�9

�788�59:58��5��7�4 �56�59;79556����65��6�

37973<3�4659� ��7�4 �3<�4�
88���6��3���6��6��56���3�
�47�9���
 
<9� �3
4567
8��<9�56�4 5��7�5�

�������4 5��<;;5�45��37973<3�4659� ��7�4 ���6�5�6�65��3359�
47�9=
��7�5�>���?=���@���?
��7�5�A���?=������@���?

37973<3�53B
9C3594��7�4 �D79��554E���6�79747
8��788�59:58��5=
��7�5�F��	?=�����

��7�5��	?����		?=���@�	G�?
��7�5�A��		?=���@���G�?

��<9�
47�9 '',H%(*IJKLKI�����56�59;79556����65��6�
�67�6�4���8
�79;�4 5�B5��79;��4 5���<9�
47�9��3<�4�B5���9�46<�45��4��
�<97��63�
9���4
B85�;6
�5��79�4 5�5:594�4 
4�<9�<74
B85���<9�
47�9�3
4567
8��
65
59��<94565���<679;�5��
:
47�9��4 5M�� 
88�B5�653�:5��
9����<9�
47�9�B6�<; 4�B
�C�4��;6
�5��74 �
��788�3
4567
8�
��6�:5��BM�4 5�59;79556����65��6��

B5��79; '',H%(*N*OPQ*PR*PLSR*OR*OJSR*LR*LJR*LS
59;79556����65��6��4���54563795�7��B5��79;�7��65T<765����7�5�3
M�B5��8
�5���9�4 5�4659� �B�44�3����
�658
47:58M�8���5��9
47:5��<74
B85��588�;6
�5��;6
9<8
6
3
4567
8�4 
4�7��6�<; 8M�� 
�5��4���74�4 5�B�44�3����4 5��7�5���?�379��5�4 ��4 5�B5��79;�3
4567
8��3
M�B5��<74
B85���59�;6
�5��;6
9<8
6�B5��79;���9��6379;�4�



� 4����78��8
��7�7�
47�9��
���
����6�
���74 �3
�73<3���
647�85��7U5�����?��56�

� 4����������

��66<;
45��354
8��7�5

B
�C�788
�655��6
7979;��
9;<8
6���
� 5���4�95��56

'',H%(*N*OPQ�PR*PLSR*OR*OJSR*LR*LJR*LS��6

��6�:5��5T<
8�V

 
<9� �U�95�3
4567
8�� 
88�B5� 
9��� �:585���6�� �:58��87�5��794���8
�5�4��
88�����6��6��56���3�
�47�9��74 �<4����4����4���B
�C�788�� 
88�B5��8
�5��79��?�@W�
8���5�87�4��
9����3�
�45��4����X��4
9�
6���6��4�6��56�

� 4��4������B
�C�788�� 
88�B5��8
�5���<� �4 
4�4 565�7��9��3�65�4 
9�
�4���87�4�D��?E��7��565947
8

B54�559�
9M����4 5��7�5��
4�
9M�4735��<679;�4 5�B
�C�788��6��5�����4 5�B
�C�788�� �<8��B5�
�:
9�5��
8�9;�4 5�859;4 ����4 5��M�453�4��
:�7���7��565947
8�8�
�79;�
� 565���9:5947�9
8���3�
�47�9�45�479;�7��9�4��6
�47�
8��4 5�3
4567
8�� 
88�B5�35� 
97�
88M���3�
�45��<9478�9���<64 56�M758�79;����3
4567
8�7���B�56:5��<9�56

4 5���3�
�4�6�
VV79�
65
���74 � 7; ��
456�4
B85��8<�4<
47�9��4 
4�79456
�4��74 �4 5��7�5�U�95����9�7�56�79�4
8879;�
�;5�45�4785��5�
6
47�9�8
M56�4���65:594���78�37;6
47�9�

��:56�3
4567
8
<��4��379����:56����'',H%(*N*YOLQ*'ZYR*'ZIR*'ZP

B�:5�379����:56����56�59;79556����65��6�

��:56�3
4567
8�3
M�79�8<�5�9�9�B74<379�<���;6
9<8
6�6�
�B
�5�3
4567
8��74 79�379���:56�87374�

67;7���6��85�7B85��
:53594�D7�

��87�
B85E

�56�59;79556����65��6�
�85�7B85��
:53594�� �<8��9�4�B5���<945��
���
64����4 5��788� 57; 4��:56�4 5��3����79
8�B
�C�788�3
4567
8��585�47�9�
9����3�
�47�9�65T<7653594��� 
88���88��

4 5��6�[5�4��8
9��
9����5�7�7�
47�9���56�4 5�59;79556����65��6��

�7�5�;5�45�4785 9�95
;5�45�4785�8
M56�7��65��3359�5���9��7�5�����5��
:
47�9�4���65:594���78�37;6
47�9�� 59��4�95�B5��79;�7��<�5��

7��9���4�95�B5��79;�7��<�5���4 59��7�5�;5�45�4785�7��65T<765��

;5�45�4785�B54�559�8
M56� 9�95 7����78�4M�5���7��56�
4�
9M���794�
B�:5��7�5�79:564��
�;5�45�4785�8
M56�7��65��3359�5��4��B5��8
�5��B54�559�4 5�8
M56��4���65:594���78�37;6
47�9�

�

�

�

	

�

�







�7
35456���
379�
��:56

��66�
�6��785

�?���? ��? ���W�?�\��W	?

��?�	�? ��? ���W�?�\��W�?

A	�?���? ��? �?�\��?���?�\��?

A��? �W� �?�\��?���?�\��?

] �46<�4<6
8�B
�C�788�3<�4�5�459��4�
87374�����4 5�4
B85

] 4�4
8� 57; 4������3�
�45����:56���6
��9:5947�9
8� 7; �
M�8�
���7�
35
�<65���6�3�4�������7�5�4��B�44�3
����85�7B85��
:53594��6�4������67;7�
�
:53594�

4
B85��=

79�4
88
47�9�9�45�

�� � 59��8
�79;�4 5��76�4�87�4�����B
�C�788�74�7�
73��64
94�4��3
C5��<65�4 
4�4 5�B
�C�788�7���6��568M
��3�
�45��<9�56�
9��
6�<9��4 5��7�5� 
<9� 5��

�� �4 56�
84569
45�B
�C�788�3
4567
8�3
M�B5�
88��5�
�5�59�79;��9��745���5�7�7����9�747�9���
��
��6�:5��BM
�745�59;79556�

� 
<9� 
U�95




�

�

�




���������3�	

�




37973<3��7�4 ��5�59����9��745���9�747�9��
9��59;7955679;�[<�;53594
�
�
:
5
6
��
5
�
4
 

D�
�
6
�3
79
��
�
�
:
5
6
�

�
5
5
�4


B
8
5
��
E 79��74<

�7

3
54
56
���

4659� 53B
9C3594

N')̂ "'/%̂ &2&*&2/(NN2)-2-*.'/0"#$$
9�4�4����
85

���������788�59:58��5�


B�:5��54
78�7��

65��3359�
47�9����9�<84
;5�45� 97�
8�5�6���6��6�[5�4
��5�7�7��B
�C�788�65T<7653594��

9�45�=
] ��6�3<847�85�B
6658�79�4
88
47�9���4 5�65��3359�5���4
9�
6����
�79;�B54�559��
6
8858��7�5�6<9��� 
88�B5�4 5��7�5��7
35456�W��B<4�9��85���4 
9���?���6��7
35456��F
�?����6�
�?�
9��8
6;56��7
35456���4 5�37973<3���
�79;�7����?����94
�4

M�<6���945� �65�65�594
47:5���6�9�9�4
9�
6����
�79;�
V ��
��6�:5��65;7�9
8�5T<7:
8594����6��5�47�9���79�8<�5��
�
��37��4��

���
���6��;���6�:7�5��4 5M�3554�4 5��
647�85��7U5��79�7�
45��

4
B85��=

B

B

_̀

46�

46�
� 5�C5�=

�6
�9=

46�

�5�7;95�=


��6�:5�=

aa
T
<
7C
6
5
4
5
�9
5
4
a�
�
9
4
5
�
 
a3
5
6
8
79
a�
6
�
[5
�
4
a

�
4
7:
5
a�
�
�
�
�
�
a�
�
�
�
�
�
a�
�
�
�
�
�
��
�
��
3
�
��
5
4
5
9
4
7�
9
a�
6


�
79
;
�
a�
�
�
�
�
�
��
�
�
��
3
�
��
�
9
�


B
��
�
;
��
�
W�
	
W�
�
�
�
�	
=�
�
��
3

� 554�9��=

����

46�

�
45=�6�[5�4�9��=

������

�5T��9��=

���

4���b���c��d�b���e��fd��������g����������b�dg��c����h��i�b�b
d��d����i�j���������h��k�j���g�������c������d�b�j����dj����lm
�����j��5�c������b���n�������88��D?�����j�?E���9�����������
b�dg��c������d�m�hd���������e��fdm�l�����b����h��b�j�b���
f�b�e��b����d�m�fd�����g�����������h�����g�������j��������e
�����j�����d�n�������j�fhnm����b����d����������G���g�����o�d�b
�����j���\h����nm�b��jnd�f��d�m�n�dl�n��m�������h����l�n��m�e��
��j������

7e�b��j��hd�j����l��g����������hhn��b���e��fd������h���g��j�
����b�dg��c����ld��b�d�b�dj��dn�e��nb�j��b�������d�����j�������b
d�������g��o�h��c��������������b��j��hd�j����f����l����h����b
��������j���ff�b�d��nm�e�������idn�d������e�����b���c���������j�
djj�h������n�dl�n��m�e���b���c���ld��b����f�����c����j�fhn������
��djj��d�����e��fd�������hhn��b�lm��������

1&(1(,'$
��945� 

�6
�79;


�?p�<9�56;6�<9���545947�9��M�453�������������
6��CM�3�<94
79�79�<�467
8��
6C

��8�6
�����679;�����
�745��5�7;9
47�9=���7846
74�9��M�453

�65:7�7�9��5��67�47�9�
453
6C BM

� � � �

� � � �

� � � �

� � � �

� � � �

W��W����

gtellez
Text Box
NOTE:
1. AVOID PARKING OF VEHICLES   OVER 50,000 LBS/AXLE OF XFILTRATION  WQ STORAGE PIPE.

2. ON-SITE GEOTECHNICAL ENGINEER SHALL MAKE RECOMMENDATIONS FOR BACKFILL AND SHALL PROVIDE TESTING.
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SEE SHEET P2 FOR PIPE SPAN/AXLE LOAD TABLE
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PROPOSED FOR THIS SITE.
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