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ENGINEER'S STATEMENT:

The attached drainage plan and report were prepared under my direction and supervision and
are correct to the best of my knowledge and belief. Said drainage report has been prepared
according to the criteria established by the County for drainage reports, and said report is in
conformity with the master plan of the drainage basin. I accept responsibility for any liability
caused by any negligent acts, errors or omissions on my part in preparing this report.

Michael A. Bartusek, P.E. #23329

DEVELOPER’S STATEMENT:

I, the Developer, have read and will comply with all of the requirements specified in this
drainage report and plan.

By:

Andrea Minnich
Title: President
Address: Prairie Stone, LLC

9476 Dakota Dunes Lane
Peyton, CO 80831-4138

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

Jennifer Irvine, County Engineer/ECM Administrator Date
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PRELIMINARY/FINAL DRAINAGE REPORT
JUDGE ORR ROAD RV PARK & STORAGE DEVELOPMENT

GENERAL

The Judge Orr Road RV Park & Storage project consists of 35.0 acres located along Judge Orr
Road just east of US 24 and approximately two miles northeast of Falcon, Colorado. The project
is located within the previously approved Meadowlake Commons Master Plan area. The site is
further described as being located in central El Paso County within the Southwest Quarter of

Secticn 33, Township 12 South, Range 64 West of the 6% Principal Meridian, El Paso County,
Colorado.

The proposed development lies within the Haegler Ranch Drainage Basin Planning Study area,
prepared by URS Corporation in 2007. It is also included in the Meadowlake Commons MDDP,
prepared by Springs Engineering in 2008. For this report, the existing flows for this project
utilize the findings of the Meadowlake Commons MDDP.

SOILS

The Soil Conservation Service (NRCS) soil survey for El Paso County has identified the soil type
in this study area as follows:

Map Symbol No.  Soil Name Hydrologic Soil Group
19 Columbine Gravelly Sandy Loam A

FLOODPLAIN STATEMENT

A small portion of the site is located within a Zone A floodplain as determined by FEMA on the
Flood Insurance Rate Map (FIRM) Panel 08041C0575F, dated March 17, 1997.

METHOD OF COMPUTATION

The methodology used for this report is in accordance with the City/County Drainage Criteria
Manual. The Rational Method for computation of runoff was used for local basin design.

Q=cia

Where Q Maximum rate of runoff in cubic feet per second

Runoff coefficient representing drainage area characteristics
Average rainfall intensity, in inches per hour, for the

duration required for the runoff to become established
a =  Drainage basin size in acres

(4]
n n 9

The overall drainage for the area including off-site flows was calculated using the US Army Corp
of Engineers Hydrologic Engineering Center - Hydrologic Modeling System, Version 3.1.0 (HEC-
HMS). The Soil Conservation Service (SCS) (since renamed National Resources Conservation
Service - NRCS) curve number method was selected for calculating the runoff volumes from the
drainage basins per the DCM. Runoff rates for the five-year minor storm and 100-year major
design storm were calculated.

Times of concentration were estimated using the SCS procedures described in the DCM based
upon the hydrologic seil type, the natural conditions found in the basins and the runoff curve
numbers (CN) chart from Table 5-4 of the DCM.
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The 100-year, 24-hour storm precipitation selected from the NOAA isopluvial map in Figure 5-
4e from the DCM was 4.6 inches. The ten-year, 24-hour storm precipitation selected from the
rainfall depth-duration relationship chart in Figure 5-6 from the DCM was 3.1 inches. The five-
year, 24-hour storm precipitation was derived from Figure 5-6 of the City/County Drainage
Criteria Manual. The calculated rainfall amount was 2.6 inches. These numbers, along with SCS
information, were used as input.

WATER QUALITY/DETENTION CONCEPTS
In accordance with current NPDES requirements, stormwater quality BMPs will be

incorporated into the development of this project. Water quality facilities will be included in all
proposed full spectrum detention facilities.

EXISTING DRAINAGE CONDITIONS

The existing site is only minimally developed with some gravel roads and two existing
structures. The site is covered with Rangeland grasses and generally drains to the southeast at
an average slope of three percent. An existing channel and a Zone A floodplain exist within the
far northeastern corner of the project area. An existing, broad swale bisects the site and travels
through an abandoned stock pond prior to exiting the site. All flows from Judge Orr Road are
intercepted by a roadside ditch which continues past the site to the east.

There are currently two culvert crossings running under US 24. One crossing is a 24-inch CMP
culvert located approximately 1,000 feet northeast of the US 24/Judge Orr Road intersection.
This pipe is estimated to accommodate flows of 12.9 cfs for the five-year storm and 54.1 cfs for
the 100-year storm. The second crossing consists of twin 54-inch CMP culverts. These pipes are
located approximately 2,900 ft northeast of the intersection. The twin culverts carry offsite
flows of 44.2 cfs for the five-year storm and 192.7 cfs for the 100-year storm and enter the
project in the northeast corner, enter the existing channel located in the far northeast corner of
the site and cross the property north of the project site.

The existing area located northwest of the parcel is designated as Sub-Basin 0S1. This sub-basin
drains existing pasture land and produces flows of 3.3 cfs for the 5-year storm and 15.2 cfs for
the 100-year storm. These flows are intercepted by an existing ditch which carries the flows
south along the property line to a low point from Sub-Basin 0S2.

Sub-Basin OS2 drains the area just west of the parcel. This area is currently vacant and
produces flows of 4.0 cfs and 28.0 cfs respectively. These flows combine with the flows from
Sub-Basin 0S1 at DP1 for total flows of 6.4 cfs for the 5-year storm and 39.0 cfs for the 100-year
storm. These flows travel east through a broad swale located in Sub-Basin A2 and into an
existing stock pond within Sub-Basin A2

Sub-Basin A1l drains the northeastern portion of the site. It is currently vacant and covered with
rangeland grasses. This sub-basin produces flows of 2.2 cfs for the 5-year storm and 16.5 cfs for
the 100-year storm. These flows leave the site in a southeasterly direction approximately 600 ft
north of the main channel. These flows eventually join the main channel about 500 ft east of the
site.

Sub-Basin AZ drains the major portion of the site and contains the stock pond and farm
residence. The site also contains an existing stock pond which has been breached and is covered
with rangeland grasses. This sub-basin produces flows of 3.1 cfs and 24.0 cfs respectively.
These flows combine with the flows from DP1 at DP2 to produce total flows of 7.9 cfs for the 5-
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year storm and 52.1 cfs for the 100-year storm. These flows leave the site in the southeast area
of the site.

Sub-Basin 0S3 drains an area west of SH24 and drains to the east into Sub-Basin 0S4 through a
24" CMP. This area is currently zoned A-35 and is primarily open range. This sub-basin
produces flows of 17.8 cfs and 62.0 cfs respectively.

Sub-Basin 054 drains an area west of the parcel. The area is vacant and covered with rangeland
grasses. It slopes to the southeast and flows east along Judge Orr Road. It produces flows 0f 8.2
cfs and 36.7 cfs respectively. These flows combine with the flows from 083 at DP3 to produce
flows of 24.8 cfs for the 5-year storm and 94.8 cfs for the 100-year storm.

Sub-Basin A3 drains the southern area of the site and is mostly vacant with a barn and some
gravel drives located in the western portion of the site. It produces flows of 1.1 cfs and 5.3 cfs
respectively and drains into the roadside ditch. 0S5 drains the area between the property line
and the center line of Judge Orr Road. This area produces flows of 1.3 and 3.3 respectively, and
combines with the flows from A3 at DP4 within the Judge Orr roadside ditch to produce total
flows of 2.0 cfs for the 5-year storm and 7.6 cfs for the 100-year storm. These flows combine
with the flows from DP3 at DP4 to produce total flows of 23.3 cfs for the 5-year storm and 89.0
cfs for the 100-year storm within the roadside ditch. These flows leave the site in a
northeasterly direction and join with the main channel about 300 ft east of the property. These
flows eventually combine with the flows from DP2 and Sub-Basin A1 at DP6 to produce total
flows in the main channel of 33.3 cfs for the 5-year storm and 156.2 cfs for the 100-year storm.

Sub-Basin B drains a small portion of the site in the northern corner. It produces flows of 0.2 cfs
for the 5-year storm and 1.6 cfs for the 100-year storm.

The estimated runoff amounts produced for the project under existing conditions are shown in
Table 1 below.

Sub-Basin QsCFS Q00 CFS

0s1 3.3 15.3

0s2 4.0 28.0

053 i7.8 62.0

054 8.2 36.7

0S5 1.3 3.3

Al 2.2 16.5

A2 3.1 24.0

A3 1.1 53

B 0.2 1.6

DP1 {0S1 + 052) 6.4 39.0
DP2 (DP1+ A2) 7.9 52.1
DP3 (053 + 054) 24.8 94.8
DP4 (DP3+0S5 + A3) 23.3 89.0
DP5 (DP2 + DP4 + Al) 33.3 156.2
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Revise to 30" if this is the same storm system
discussed on the previous sentence.

Consider revising the storm sewer crossing the road to
an RCP pipe if the intent is to eventually dedicate the
road to the County for ownership and maintenance ) )
when the future development to the east occurs. jorthern portion of the site
Alternative would be to identify'in the narrative that the '™ area willbe covered by 4
pipe will have to be removed replaced by the developer ad sites with} asphalt roads
prior to dedicating the roadway to the County.

r[ (ECM Chapter 3, Section 3.3.1.J.1 - All storm sewers
<4 Within the County's right-of-way are required to be RCP |, 5 swale toward the RV

df-»min Class 3; Wall B) 'm sewer and touted directly
into the Judge Orr Road ditch as delineated on the Developed Conditions Map.

o530

s delineated ih the existing

Existing historic flows from the property to the west will be transported through the site by
way of a 30" HDPE storm sewer. The proposed 30" HDPE storm sewer will be locafled near the
west property line to facilitate the connection from a future detention facility once the property
to the west has been developed. The overflow spillway will also be directed to the 36" storm
sewer when the west property develops. This design has been coordinated with the current
property owner, as has the proposed swale within the west property. 051 and 052 will flow
down the existing swale on the west property and into a 4’ wide swale which outlets at the
same location as detention Pond 2. In the future a new detention pond will replace the swale
and will tie directly into the 30" private HDPE storm sewer. This storm sewer will direct the
flows around the RV storage site and outlet onto the adjacent property to the east adjacent to
the Pond 2 outlet and will be maintained by the owner of the west property. The storm sewer
will be placed within a drainage easement in the future when the property is platted. A
conceptual 4.6 acre foot pond (Pond 1) was calculated for the future neighborhood commercial
site with an estimated outflow of 0.1 cfs for the 5-year storm and 50.7 cfs for the 100-year
storm.

Sub-Basin A1l will drain the northern part of the site. This area will be used for RV storage and
will be covered by 4 inches of loose gravel. This area will produce flows of 12.3 cfs and 26.0 cfs
for the five- and 100-year storms. A 12" berm will keep the flows within the sub-basin. The
flows will travel along the berm, cross the drive in a concrete pan and flow into a ditch which
will take the flows into Pond 2.

Sub-Basin AZ drains the area between the west property line and the RV storage and will
contain the future public road. It will produce flows of 5.8 cfs and 12.2 cfs respectively and will
flow into Sub-Basin A4.

Sub-basin A3 drains the central area of the site between the gravel parking area to the north
and the storm sewer to the south. Flows from this RV park area will sheet flow toward a
proposed swale. It will produce of 6.5 cfs and 17.3 cfs respectively. These flows will be

intercepted by a Type C inlet and an 18" private HDPE storm sewer and transported into Pond
2.

Sub-Basin A4 drains the western and southern part of the developed parcel. This area will be
developed as an RV park with private streets and gravel parking areas for RV’s. The RV Park
area will have asphalt roads with natural grass areas between the parking pads. Flows will
travel to the southeast and be intercepted by a main road and transported into the detention
basin. [t will produce flows of 12.4 cfs and 31.7 cfs respectively. These flows will combine with
the flows from Sub-Basin A2 to produce total flows into the detention basin at DP2 of 15.9 cfs
and 38.9 cfs respectively. The total flows into Pond 2 at DP3 will be 30.2 cfs and 37.5 cfs for the
five- and 100-year storms. The proposed 2.67 AF detention basin will release these flows
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through an outlet structure with a 36 inch RCP pipe at a rate of 1.0 cfs for the 5-year storm and
37.7 cfs for the 100-year storm.

Sub-Basin A5 drains the western and southernmost area of the site. This area contains a
proposed cinder trail and 75 ft future Judge Orr Road right-of-way. This area will produce flows
of 0.4 cfs and 2.9 cfs respectively. 0S5 drains the area between the property line and the
centerline of Judge Orr Road. This area produces flows of 1.0 cfs and 2.6 cfs respectively and
combines with the flows from A5 and DP5 at DP6 to produce total flows in this area of 18.3 cfs
for the 5-year storm and 62.8 cfs for the 100-year storm. These flows will combine with the

detained flows at DP7 to produce total flows of 19.3 cfs for the 5-year storm and 138.2 cfs for
the 100-year storrn.

Sub-Basin B in the northeastern portion of the site will contain a landscaped area and produce
flows of 0.2 cfs for the 5-year storm and 1.6 cfs for the 100-year storm.

Table 2 shows the estimated runoff which will be produced for the project under developed
conditions.

DP1 (051+052) 9.7 66.4
DPD1 {Detained DP1) 0.1 50.7
DP2 (A2+A4) 15.9 38.9
DP3 (DP2 +Al+ A3) 30.2 71.5
DPD2 {Detained DP2) 1.0 37.7
DP4{DPD2+DPD1) 1.1 90.3
DP5 {0S3+054) 18.5 62.4
DP6 [A5+0S5) 18.3 62.8
DP7 (DP5+DP6) 123 138.2

WATER QUALITY

The water quality basin for this project is incorporated with the detention basin for this project
and is designed with current NPDES requirements as provided by the El Paso County Drainage
Criteria Manual as amended for an EDB. The required water quality capture volume is 0.48%
AC-FT. The basin will be constructed with a 2.5-foot permanent micro-pool and a forebay.
Design forms for this basin can be found in Appendix B. The design summary is below.
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Update to match the

UD-Detention
worksheet

(’“‘1V“'(

JATER QUALITY DESIGN SUMMAR
Location Pepth Size (CF) L Depth (FT) Size (IN)
Pond 2 2.96 21,300 (, 0,2.81,3.97 1.88,1.88,1.88
DETENTION

Developed flows from this project will be reduced to historic levels by using a privately owned
and maintained detention facility. The UDFCD Design for Full Spectrum Detention Basins is used
for the basin. Since a neighborhood commercial development is proposed for the property to
the west, a conceptual detention basin, Pond 1, was designed for the area and routed around the
site. The site detention for the RV project was routed through Pond 2 with the flows from Ponds
1 & 2 combined at the outlet structure for Pond 2.

Location

Pipe Outlet Outlet Structure

Riprap Weir Width

2

36" Typical Qutlet

Structure 0§-2

a

Flows from the detention basins drain into a broad grasses swale. The swale is located within
an existing pasture area with an existing slope of approximately 1.7%. It has an average bottom
width of 8 ft. with 8:1 side slopes. The detention basin outflow of 33.7 cfs plus the future Pond 1
flows of 50.7 cfs will only produce a flow depth of 1.2 ft. and a velocity of 4.1 fps. Once the Judge
Orr ditch flows combine with the detained flows, the 138.2 cfs, approximately 300 ft. east of the
project, will produce a flow depth of 1.2 ft and a velocity of 4.10 fps. These flows are below the
existing condition flows and the existing grassed swale is hydraulically adequate with a Froude
number at 0.84. There are no downstream manmade drainage systems in the area to tie into.

Should a 20 ft. breach occur in the detention embankment, the outflow would be approximately
185 cfs and would produce an initial wave of approximately 1.7 ft,, a velocity of 5.0 fps and a
Froude number at 0.84. This wave would dissipate within the 850 ft. prior to flows crossing
Judge Orr Road. No structures exist prior to this crossing.

PUBLIC DRAINAGE FACILITIES
Hem
38" x 24" RCEP
Concrete HDWL

PRIVATE DRAINAGE FACILITIES
Item
30" HDPE FES
18" HDPE FES
30" HDPE
18" HDPE
Type C Inlet
Storm MH Type I
Detention Outlet Structure

Move to private.
uni{ |Nese are driveway; ki coq Total Cost
culverts which are $ 35720.00
EA |the owners D00 $  4.000.00
responsibility to Sub-Total  $39,720.00
maintain. b Engineering  $ 5.958.00
TOTAL  $45,678.00
Unit Quantity Unit Cost Tofal Cost
EA 1 $650 $ 650.00
EA 1 $500 $ 500.00
LF 1657 $75 $124,275.00
LF 130 $69 $ 8,970.00
EA 1 $3,270 $3,275.00
EA 4 $4,575 $18,300.00
EA 1 $5,000 $ 8,000.00
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Emergency Spillway EA 1 $,500 $ 1.500.00
Sub-Total $165,470.00

15% Contingency & Engineering $ 24,820.50

TOTAL $190,290.50

DRAINAGE BASIN FEES

The entire project lies within the Haegler Ranch Drainage Basin. However, the parcel is not
being platted at this time, so no fees are due. In the future when this site is platted the drainage
and bridge fees will be determined based on the percent of imperviousness of the platted
subdivision.

CONCLUSION

The proposed development and subsequent lot developments follow the “Four Step Process” as
mandated by the EPA as follows:

Step 1: Employ runoff reduction practices
Runoff has been reduced by disconnecting impervious areas where possible, eliminating

"unnecessary” impervious areas and encouraging infiltration into suitable soils.
e Impervious areas have been directed to earth swales to encourage infiltration.
» Gravel will be used throughout the site to reduce the impervious of the areas.
Step 2: Stabilize drainageways
All drainageways, ditches and channels have been stabilized by the following methods:
¢ Tributaries have been left in their relatively natural state where possible.
¢ New drainageways and swales have been stabilized with either riprap or erosion
control fabric depending on the erosion potential.
New roadside ditches have been designed to be stable and handle the design capacity.
Step 3: Provide water quality capture volume (WQCV)
The proposed development will disturb approximately 30 acres, a WQCV of 0.489 ac-ft
will be provided.
Step 4: Consider need for industrial and commercial BMP's.
The site is being developed as an RV Park with minimal impervious area therefore no
industrial or commercial BMP's are required.
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APPENDIX B

DESIGN CALCULATIONS
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NOTE: SUBBASIN 0—1*RENAMED AS SUBBASIN 0S3 IN THIS REPORT

* FROM MEADOWLAKE COMMONS MDDP BY SPRINGS ENGINEERING, DATED JULY 2008

A OFFSITE
" DRAINAGE MAP

SCALE: 1” = 500’
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Developed Conditions

SURFACE CONDITION AREAS

TOTAL CALCULATED C

AREA AREA GRASSED| LOOSE GRAVEL PAVED 5 100
SURFACE | GRAVEL RV ROADS

DESIG. {acre) PARKING YR YR
A1 8.30 0.61 7.69 0.00 0.00 0.55 0.67
A2 2.63 0.88 0.00 0.00 1.75 0.63 0.76
A3 6.85 3.88 0.00 1.15 1.82 0.38 0.57
Ad 12.57 9.18 0.00 1.49 1.80 0.26 0.48
Total @Pond 30.35 14.55 7.69 2.64 5.47
Ab 1.80 1.72 0.00 0.00 0.08 0.08 0.38
% Impervious 0% 80% 80% 100%
Imp x A 0 6.15 2.11 547
Total | x A 13.73
Total Imp  [13.73/30.35 = 45.2%
B 0.87 0.87 0.00 0.00 0.00 0.08 0.35
081 7.81 7.18 0.00 0.00 0.62 0.15 0.40
052 42.70 19.20 0.00 0.00 23.50 0.53 0.69
083 27.21|From Heagler DBPS 0.30 0.60
054 4.18 2.82 0.00 0.00 1.36 0.35 0.55
0S5 0.70 0.42 0.00 0.00 0.28 0.41 0.59
Pond 1
% Impervious

TOTAL GRASSED |[NEIGHBORHOOD

AREA SURFACE (COMMERCIAL
051 7.81 7.81
052 42.70 1.65 41.05

50.51 9.46 41.05

% Impervious 0% 70%
Imp x A 0 28.74
Total [ X A 28.74
Total Imp  |28.74/50.51 = 56.9%




JUDGE ORR ROAD RV PARR & STORAGE DEVELOPMENT

C FACTCOR CALCULATION SHEET
RUNOFF COEFICIENT
TYPE A/B SOILS
LAND USE 5 YR 100 YR IMPERV.
%
UNDEV g.08 0.35 0
LOOSE GRAVEL 0.59 0.7 80
GRAVEL ROADS 0.59 0.7 80
GRAVEL RV PARKING PAD 0.58 Q.7 80
PAVED ROADS/BUILDINGS 0.9 0.96 100
Historic Conditions
TOTAL _ |SURFACE CONDITION AREAS CALCULATED C
AREA AREA GRASSED | LOOSE GRAVEL | BUILDINGS 5 100
SURFACE | GRAVEL ROADS | OR PAVED

DESIG. (acre) ROADS YR YR
Al 11.75 11.75 0.00 0.00 0.00 0.08 0.35
A2 20.75 20.60 0.00 0.10 0.05 0.08 0.35
A3 4.36 3.9 0.00 0.35 0.10 0.14 .39

36.86 36.26 0.00 0.45 0.15 0.09 0.36
% Impervious 0% 80% 80% 100%
Imp x A 0 0 0.36 0.15
Total | x A 0.51
Total Imp  [0.51/36.86 = 1.4%
B 0.87 0.87 0.00 0.00 0.00 0.08 0.35
081 7.81 7.19 0.00 0.00 0.62 0.15 0.40
082 36.41 35.96 6.00 0.00 0.45 0.09 0.36
0s3 27.21 From Heagler DBPS 0.30 0.60
054 13.73 12.37 0.00 0.00 1.36 0.16 0.41
085 0.71 0.42 0.00 0.00 0.29 0.41 0.60
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Update the Basin ID to match the
Detention Basin Stage-Storage Table
Builder worksheet.

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Project: Judge Orr Road RY Park and Storage

Basin ID: Pond 2 (Basins A1+A2)

Calculated Parameters for Underdrain

Stage (ft) Zone Volume (ac-ft) Outlet Type
Zone 1(WQCV) 2.96 0.489 Orifice Plate
Zone 2 (EURV) 5.33 0.965 Orifice Plate
Zone 3 (100-year) 7.46 1.187 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) 2641 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface)

Underdrain Orifice Diameter = inches

Underdrain Orifice Area = 2
Underdrain Orifice Centroid = 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

User Input: Emergency Spillway (Rectang|

ular or Trapezoidal)

Spillway Invert Stage=

7.75

ft (relative to basin bottom at Stage = 0 ft)

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.951E-02 ft?
Depth at top of Zone using Orifice Plate = 5.96 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 23.80 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 2.81 sq. inches (diameter=1-7/8 inches) Elliptical Slot Area = N/A t’
User Input: Stage and T otal 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 1.99 3.97
Orifice Area (sq. inches) 2.81 2.81 2.81
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
NotSelected 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 it
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 = 5.33 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 6.58 N/A feet
Overflow Weir Front Edge Length = 5.00 N/A feet Over Flow Weir Slope Length = 5.15 N/A feet
Overflow Weir Slope = 4.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 42.02 N/A should be >4
Horiz. Length of Weir Sides = 5.00 N/A feet Overflow Grate Open Area w/o Debris = 18.04 N/A ft?
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris= 9.02 N/A ft?
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 = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Qutlet Orifice Area = 0.43 N/A 2
Outlet Pipe Diameter = 36.00 N/A inches Qutlet Orifice Centroid = 0.20 N/A feet
Restrictor Plate Height Above Pipe Invert = 4.00 inches Half-Central Angle of Restrictor Plate on Pipe = 0.68 N/A radians

Calculated Parameters for Spillway

Spillway Design Flow Depth= 0.71 feet
Spillway Crest Length = 40.00 feet Stage at Top of Freeboard = 9.46 feet
Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard = 0.73 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Retum Period = wacv EURV 2Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 119 1.50 175 2.00 2.25 2.52 3.01
Calculated Runoff Volume (acre-ft) = 0.489 1.455 1.161 1.599 2.210 3.185 3.852 4.726 6.237
OPTIONAL Override Runoff Volume (acre-ft) =|

Inflow Hydrograph Volume (acre-ft) = 0.500 1,485 1.186 1.632 2.257 3.253 3.933 4.826 6.364
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.02 0.20 0.66 0.91 1.23 1.74
Predevelopment Peak Q (cfs) = 0.0 0.0 04 0.6 6.1 20.0 27.7 37.3 52.8

Peak Inflow Q (cfs) = 8.1 238 19.0 26.1 35.9 51.5 62.1 75.9 99.4

Peak Outflow Q (cfs) = 0.2 0.5 0.4 1.0 5.0 5.6 19.2 37.7 65.0

Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 17 0.8 0.3 0.7 1.0 12

Structure Controlling Flow = Plate Plate Plate Overflow Grate 1 Qutlet Plate 1 Qutlet Plate 1 Spillway Spillway Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.0 0.2 0.3 0.3 0.3 0.3

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) = 38 67 61 69 68 66 65 62 58

Time to Drain 99% of Inflow Volume (hours) =| 40 71 64 73 73 74 74 73 71
Maximum Ponding Depth (ft) = 2.87 5.23 4.60 5.48 6.14 7.51 7.98 8.16 8.36

Area at Maxmum Ponding Depth (acres) = 032 0.48 044 0.50 0.54 0.63 0.66 0.67 0.69
TGO YOI StoTed\acie i) - | OHeT THoY It Ty a7 0 2.981 3.095 3.231

Unresolved.
1. 5yr must be at or below historic rate.
2. Revise design so 50 yr and 100yr goes through the outlet pipe.

Staff recommendation to address the two comments is to adjust the Zone
3 weir height higher than 5.33 ft.
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Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
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Detention Basin Outlet Structure Design

Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)
The user can overide the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program

User-Defined| SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK
Time Interval TIME wacyv [cfs] EURV [cfs] 2 Year [cfs] SYear|[cfs] | 10Year(cfs] | 25Year([cfs] | 50Year[cfs] | 100 Year [cfs] | 500 Year [cfs]
5.14 min 0:00:00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
Hydrograph 0:10:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:15:25 0.36 1.03 0.83 113 154 2.18 2.59 311 3,95
0.993 0:20:34 0.97 2.80 2.25 3.07 4.21 5.99 7.18 8.70 11.20
0:25:42 2.49 7.20 5.78 7.90 10.81 15.39 18.44 22.32 28.77
0:30:50 6.85 19.78 15.89 21.68 29,68 42,22 50,57 61.19 78.79
0:35:59 810 23.76 19.02 26.09 35.92 51.50 62.09 75.86 99.40
0:41:07 7.72 2273 18,18 24,97 34.41 49.42 59.68 73.14 96.38
0:46:16 7.03 20.69 16.55 22.73 3132 44,97 54.32 66.68 88.08
0:51:24 6.27 18,55 14.83 2038 28.13 40.47 48.93 60.08 7941
0:56:32 5.40 16.10 12.85 17.70 24.48 35.33 42.78 52.61 69.67
1:01:41 471 13.99 1117 15.38 21.29 30.79 37.33 45.95 60.93
1:06:49 4.27 12.69 10.13 13.94 19.29 27.85 33.72 41.44 54.82
1:11:58 3.51 1055 8.41 11.61 16.09 23.29 28.24 34.78 46.18
1:17:06 2.86 8.68 6.90 9.55 13.28 19.26 23.39 28.84 38.35
1:22:14 2.19 6.77 5.37 7.47 10.43 15.21 18,51 22.90 30.57
1:27:23 1.63 5.13 4.04 5.66 7.96 11.69 14.28 17.72 23,75
1:32:31 1,18 3.74 2.94 4.15 5.87 8.69 10.65 13.27 17.86
1:37:40 0.92 2.86 2.25 3.16 4.45 6.54 8.00 9.93 13.31
1:42:48 0.75 2.34 1.85 2.58 3.61 5.28 6.44 7.97 10.63
1:47:56 0.64 1.98 156 2.18 3.05 4.45 5.42 6.70 8.93
1:53:05 0.56 1.73 137 1.91 2.66 3.88 4.72 5.83 1.75
1:58:13 0.51 1.55 123 171 239 3.47 4.22 5.21 6.92
2:03:22 0.47 1.43 113 157 219 3.18 3.87 4.77 6.32
2:08:30 0.34 1.05 0.83 116 1.62 2.36 2.88 3.56 4.77
2:13:38 0.25 0.77 0.61 0.85 118 171 2.08 2.58 3.44
2:18:47 0.18 0.56 0.45 0.62 0.87 1.26 1.54 1.91 2.55
2:23:55 0.14 0.42 0.33 0.46 0.64 0.94 1.15 1.42 1.90
2:29:04 0.10 0.30 0.24 0.33 047 0.69 0.84 1.04 1.40
2:34:12 0.07 0.21 0.17 0.24 0.33 0.49 0.60 0.75 1.01
2:39:20 0.05 0.15 0.12 0.17 0.24 0.36 0.44 0.54 0.73
2:44:29 0.03 0.10 0.08 0.12 0.17 0.25 0.30 0.38 051
2:49:37 0.02 0.06 0.05 0.07 0.10 0.16 0.20 0.25 0.34
2:54:46 0.01 0.03 0.03 0.04 0.06 0.09 011 0.14 0.20
2:59:54 0.00 0.01 0.01 0.02 0.02 0.04 0.05 0.07 0.09
3:05:02 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.03
3:10:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:19 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
3:20:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:41:01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:46:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:51:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:56:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:01:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:06:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:11:52 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Area Area Valume Volume o::L
Description 18] [f1a2] [acres] [fta3] [ac-ft] [efs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the $-A-V table on
Sheet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,
where applicable).




H DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: Judge Orr Road RV Park and Storage

Basin I0: Pond 2 (Basins Al+A2+A3+M)
3

Optioral
‘Width Ara Ovemida Volume Volume
{ft) (f2) Aroo (K2) {ocre) L (nc-t
- - 20 0.001
- 0 0.001 10 0.000
Watershed Area = 3035 acres - 0.40 = - 008 0.014 2 0.001
‘Watershed Length = 1.600 3 - 0.50 pas - = 1258 0.029 13 0.003
Waters hed Slope = 0018 L - 0.80 - - - 1908 0.044 285 0.006
Watershad Impervious ness = 4520%  |porcent - 0.70 - - - 2,558 0.058 482 0.011
Percentape Hydrlogic Soi Group A = 0.0% parcent - 0.80 - ol - 3.208 0.074 784 0.018
Percentage Hydmilogic Soll Group 8 = percent - 080 - - - 3858 0.088 1,110 0.025
Percentage Hydrologic Sof Groups C/D = 0.0% parosnt - 1.00 - - - 4,508 0.103 1,522 0.035
Desired WOCY Drain Time = 400 hours s 1.10 - a* - 5158 0.118 1,908 0.048
Location for 1-hr Raindell Depths = Denver - Capitol Buikding - 120 - - - 5808 0.133 251 0.058
Water Quality Capture Volume (WQCV) = 0.480 acrefest  Optional User Override 6835 - 130 - - - 8458 0.148 3148 0072
Excess Urban Runoll Volume (EURV) =| 1455 |screfeat - Precipitation - 1.40 - - - 7.108 0.163 3818
2-yr Runoff Volume (P1 = 1.18in ) =| 1181 acre-feet 118 inches. - 1.5 - - - 7,008 017 45582
S-yr Runoff Volume (P1 = 1.5in) = 1.50 acre-feet 190 inches. - 1.60 - - - 8228 0,188 5342
10-yr Runolf Volume (P1 = 1.75in.) =/ 2210 acre-foet 1.75 inches - 1.7 - - - 8,788 0.202 6,187
25yr Runoff Viohume (P1 =2 in) = 3.185 |acre-foot 200 inches - 1.80 - - - 9348 0215 7.088
50-yr Runoff Volume (P1 = 2251 ) =| 3852 |acrefeet 225 |inches - 190 - - - 9,008 0227 8045
100-yr Runoff Volume (P1 = 2.52 in ) = 4.728 acre-feet 282 inches. e 200 = by = 10,468 0.240 8058
500-yr Runoff Volume (P1 = 3.01 in) = 6237 acre-foet 301 inches. - 210 - - - 11,028 0.253 10,238
Approximate 2-yr Detention Volume = 1.086 acre-foet - 220 - = = 11,588 0.200 11,368
Approximate 5-yr Detention Volume = 1,502 acre-feet 6836 - 230 - - - 12,148 027 12,555
Approximate 10-yr Detention Volume = 2022 acre-fest - 240 - - - 12,708 0.282 13,798
Approximate 25-yr Detention Volume = 2233 cre-foot - 2.50 = - - 12,968 0208 15083
Approximate §0-yr Detention Volume = 2338 G re-foot - 200 - - - 13288 0.305 16,308
Approimate 100-yr Detention Volume = 2841 [acre-feet - 2.70 - - - 13,578 0312 17.741
- 280 - - - 13,808 0218 18,113
Stage-Storage - 200 - - - 14458 0.325 20515
Zone 1 Volume (WACV) =[ 0480 |ncrofoat — 3.00 = - = 14,448 0332 21545
Zone 2 Volme (EURV-Zone 1) = 0805 |acrefest - 310 - - - 14,738 0,35 23,404
Zore 3 Volume (100-year - Zones 18 2) = 1.187 acre-foat - 320 - = e 15028 0.345 24002
Total Detortion Basin Volume = 2641 |acrofoot 6837 - 3.30 = = - 15318 03w 26410
Initial Surcharge Volume (I5V) = umer i - 3.40 - - - 15808 0358 27058
il Sucharge Depth (D)= wser |y = 3.9 - - - 15,808 0.365 20.531
Total Avalabia Detention Depth{Hou )= mer |y - 380 - - - 16,188 0472 FIRE]
Depth of Trickie Channel (Hrc) = wer |y - ) - = = 16478 0.378 32,708
Siope of Trickle Channel (S = wer  |wn - 3.80 - - - 18,708 0385 34,431
Siopos of Main Basin Sides (S ... = wor |y - 380 - - - 17,058 0.062 36,123
Boain Length-to-Width Ratio (Ry) = wer = 400 - - < 17348 0.308 37843
= 410 - = - 17,638 0.405 30,52
Intial Surcharge Ama (Ag) = wer gy - 420 - - - 17028 0412 4137
Surcharge Volume Length (Ley) =] mer | 6838 - 430 - - - 18,218 0.418 3178
‘Surcharge Volume Width (W) = wer |y - 440 - - = 13,508 0.425 15014
Depth of Basin Floor (Huoen) <[ mer |y - 450 - - - 18,708
Length of Basin Floor (Lyoos) = wer  |g - 460 - - - 16,088
Width of Besin Floo (Wrooa) | tmer |y - 47 - - = 18478
Area of Basin Foor (Anood) =| et |pp - 4.80 - - - 10,668
Volume of Basin Floor (Viaod) =|  wer iy = 490 = = = 1995
Depthof Main Basin (Huww) =|  user |y - 500 - - - 20,248
Length of Main Basin (Luwnl =| _ mer |y - 510 - - - 20,508
Width of Main Basin (Wl = et [ - 520 - = = 20828
Avea of Mak Basin (A = et |pn 6839 - 530 - = - 21118
Volume of Main Basin (Vi) = wmer | - 540 - - - 21,408
Caloulsted Total Basin Volume (Vi) =|  USEr | acre-fest = 550 = = = 21,688
= 580 = = = 21,988
- 570 - - - 2278
= 580 - - - 22568
= 500 - - = 22858
- 600 - - - 23,148
= 610 = = = 73438
- 8.20 - - - 23,728
6840 - 630 - - - 24018
3 6.40 - - - 24308
= 8.50 = - = 24508
- 660 = - = 24 566
= 6.70 - = = 25178
- 680 = = = 25,408
- 6.90 = = = 25,758
- 7.00 - - - 26048
- 10 = = = 28338
= 20 = = = 26,628
6841 = 30 == - = 26918
= 0 = = = 27208
— 50 = = = 27.408
. .80 - - - 27.788
= 70 = = = 28078
= 50 = = = 2868
= 80 - - - 28658
= 00 = = = 28 948
= 8.10 = - = 2208
= 820 = = - 70,528
= 830 = = = 20818
- .40 - - - 30,108
= %0 = = = 30,308
- ) 60 = = = 30888
= ] = = = ET]
= 80 - - - 31,208
= ) = = - 31,558
= = = = 31,848

Judge O Pond 2 RY 2.6 UD-Detention_v3.07 sk, Basin

2152019, 6:05AM
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Varsion 3.07 (February 2017)
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Federal Highway Administration, Hydraulic Design o Highwry Culverts ;

AEFERENCE

Hydraulic Design Baries No. 5 1985
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Unresolved. Provide the outlet velocity. If it
exceeds the allowable for native grass then

erosion protection is required.
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Federal Highway Administration, Hydraulic Design ef Highway Culvaerts ;
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Unresolved.  Provide the outlet velocity. If it exceeds the allowable for native grass then erosion protection is required.  
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Identify the elevation of the driveway to show if overtopping occurs that it meets criteria for depth of flow.

dsdlaforce
Text Box
Unresolved.  Provide the outlet velocity. If it exceeds the allowable for native grass then erosion protection is required.  


DRAINAGE CRITERIA MANUAL RIPRAP

Outlet protection calculation is incomplete.

Show the variables used.

Additionally, this only provides the riprap sizing, but not
the required length for the protection. Use the
UD-Culvert worksheet. The length of outlet protection
appears to be inadequate.

Ny
<& %‘,5 /
< Q@
cﬁ"«\\@

N
Gt / / < % ~

o/p"®
¢
0N
%,
J
A
A
4S,

N\
AN

<& 2
¢ / vd A,?/E/w =
20 7 2 _,//'
/ / /// T\{PE L
///,—é/
== T e [
O 2 4 .6 .8 1.0
Y/l
Use Dg instead of D whenever flow is supercritical in the barrel.
¥% UUse Type L for a distance of 3D downstream.
For Pomn Z OVTLET Pipe
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CONDUIT OUTLET.
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URBAN DRAINAGE & FLOOD CONTROL DISTRICT
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Outlet protection calculation is incomplete.
Show the variables used.
Additionally, this only provides the riprap sizing, but not the required length for the protection.  Use the UD-Culvert worksheet.  The length of outlet protection appears to be inadequate.
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July 25, 2018 ENTECH

ENGINEERING, INC.

s . ELKT DRIVE
William Guman & Associates, Lid. %"é’;_om"é‘ SPRINGS, CO 80807
731 North Weber Street, Suite 10 PHONE {719) 531.9509

; 715) 5315
Colorado Springs, Colorado 80903 FAX (1915315208

Attn:  Bill Guman

Re:  Detention Pond
Judge Orr RV Park and Sterage
PCD File No. PPR-18-040
El Paso County, Colorado

Dear Mr. Guman:

The detention pond referenced above will be constructed within the Judge Orr RV Park
and Storage property at the southeastern corner of the proposed facility, north of the
intersection of Judge Orr Road and Cessna Drive. Two soil investigations have been
conducted on the property in the vicinity of the detention pond; a Soil, Geology, Geologic
Hazard, and Wastewater Study dated December 12, 2018, revised July 25, 2018, Job
No. 160533 and a Tactile Test Pit Observation & Septic Design Letter dated August 16,
2017, Job No. 160533, The findings and development recommendations are reported
under separate covers. This letter should be used in conjunction with our Seil, Geology,
Geologic Hazard, and Wastewater Study and Tactile Test Pit Observation & Septic
Design Letter. This document provides recommendations for constructing a detention
pond based on our investigations, laboratory testing, and requirements specified in the

El Paso County Engineering Criteria Manual and the El Paso County Drainage Criteria
Manual.

The soils in the vicinity of the pond were recovered from test pits and a profile hole
prepared nearby. The locafion of the test boring/pits and the test boring/pit logs are
included in the Soil, Geology, Geologic Hazard, and Wastewater Study and Tactile Test
Pit Observation & Septic Design Letter. The soils recovered north of the pond were
described as fine to coarse grairied clayey sand loam, fine to coarse grained sand loam,
and sandy clay loam to depths of 8 to 10 feet. The soils south and west of the pond
were described as fine to coarse grained clayey sand loam, fine to coarse grained sand
loam, and sandy clay loam to depths of 5.5 to 6 feet with underlying sandy claystone. A
test boring drilled west of the pond to a depth of 20-feet encountered clayey sand to a 9-
foot depth overlying very clayey sandstone. Groundwater was not encountered in the
test pits and encounteraed at a depth of 17-feet in the test boring.

Grading Plans were not finalized, however discussions peraining to the pond indicate
that the pond embankments will be less than 10-feet with significant cuts likely, Based
on the existing site topography, cuts of 6 to 9 feet are likely exposing the underying
sandstone and claystone on the western and southern portions of the pond. Laboratory
testing on a sample of sandstone obtained from the test boring determined the soil fo
contain between approximately 9 and 98 percent of the materials passing a No. 200
sieve (SC and CL) and the bedrock to contain 46.3 percent an one sample.



William Guman and Associates, Ltd.
Judge Orr RV Park and Storage
PCD File No. PPR-18-040

El Paso County, Colorado

Page 2

The detention pond design parameters and geometry shall conform to the requirements
specified in the €l Paso County Engineering Criteria Manual and the El Paso County
Drainage Criteria Manual. Sandstone/Claystone will likely be exposed in the southern
portion of the supporting the pond embankment based on the soil investigations
referenced herein. The undisturbed sandstone/claystone will provide a soil bearing
capacity of 3,500 psf, and soil mitigation will likely not be required. The embankment
foundation shall be fully exposed and observed by personnel of Entech to determine
mitigation requirements, if any, prior to constructing the embankment. Overexcavation
of expansive material may be required for the outlet works which should be field
determined. Groundwater is not expected at the proposed excavated depth depending
on the time of year the pond is constructed. Seasonally perched groundwater is known
to exist in the area and dewatering in conjunction with soil stabilization will likely be
required if groundwater is encountered during construction.

The embankment soils shall be compacted to a minimum of 95 percent of the soils
maximum dry density as determined by ASTM D-1557 at +2 percent of the soils
optimum moisture content. Periodic observation and density testing will be performed
during construction. Based on the suggested compaction efforts for the embankment
soils and the expected foundation soils, it is likely that embankment settlement will be
less than 3 percent of the embankment height.

We trust this letter has provided you with the information required to construct the

proposed detention pond. If you have any questions or need additional information,
please do not hesitate to contact us.

Respectfully Submitted,
ENTECH ENGINEERING JiNGam Reviewed By:

Stan C. Culp, P.E.
Senior Engineer /F‘resident

SCCfsc

Entech Job No. 181205
FAAA projects\201B\181205\180205 dp
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Chapter 6

Hydrology
Table 6-6. Runoff Coefficients for Rational Method
{Sowrce: UDFCD 2001)
Land Use or Surface Percent funoff Costfidents
Charcteristics Imperous 2year S-year i0-year W5-yesr 50-year Wi-year
15GALD | HSG CAD | H5GARE | H5G 04D | HSGALY | HSGCAD | HSGALD | HSGC3P | HSGALD | HSGCAD | SISGAKD | HEG L&D

Business

Corunercial Aceas 55 g.78 Q.80 0.81 0.82 0.83 D.84 0.85 .87 0.87 .88 028 B.85

Nelghborhood Areas 70 Q.45 0.49 .49 0.53 053 057 0.58 0.62 0.60 G.65 .62 0,68
Residential

1/8Acte of less 65 .41 .45 .45 P43 0.49 0.54 0.54 .59 0.57 .52 0.59 .55

1/4Acre 40 (0,23 0,28 0.30 035 0.4 0.4 0.42 0.50 0.46 0.54 0.50 0.58

Af3Acre 30 0.i8 0,22 0,25 0.30 .32 0.38 038 047 0.43 0.52 0.47 257

1f2 Acre 5 0.15 .20 022 0.28 0,30 036 037 0.46 0.41 0.51 046 0.56

1Acre 20 0,12 Q.17 020 026 027 034 .35 0.44 0.40 0.50 0.44 9.55
[ndustrial

Ught Areas £ 0.57 Q60 0.59 0.63 0.63 0.66 Q.68 0.70 0.68 0.72 0.70 0.72

Heavy Areas 80 071 073 0.73 075 035 77 078 .80 0.80 0.82 081 .83
Patks and Cemetearias 7 0.05 0.03 012 0.19 .20 029 030 0.40 034 0.46 039 0.52
Plavgrounds 13 0.07 013 0.16 .23 0.24 031 032 0.42 037 048 0.41 0.54
Rallroad Yard Areas 40 023 0,28 330 035 .36 0.42 0,42 050 0.45 0.54 850 058
Undeveloped Areas

Historic Flow Analysis— 2

Greenbelts, Agriculture 003 Q08 005 G.16 0.17 0.26 026 0.38 031 0.45 035 0.51

Pasture/Meadow 0 0,02 0.04 0.08 015 ¢.15 0.25 025 047 0.20 0.544 035 0.50

Forest '] 0.02 0.04 .08 .15 0.35 0.25 0,25 237 0.30 0.44 0,35 0,50

Exposed Rock 100 0.83 0.85 4.90 0.90 0.92 092 0.84 094 0.95 .95 .95 2.96

Ofisite Flow Analysis [when &5

lahduse & uadelined) 0.26 (.31 D32 0.37 0.38 0,44 .44 0.51 .48 0,55 0531 0.59
Streats

Paved 100 0.8% 0.83 080 0.80 .52 092 894 0.94 0.95 0.95 .56 096

Gravel 057 360 0.59 0.63 0.63 0.66 0.66 270 0.68 Q.72 0.70 074
Drive and Walks 100 0.69 0.89 0.50 0.80 4,92 992 .94 0.94 0.95 0.95 .56 0.56
Roofs kA 0.71 .73 0.73 0.75 075 077 Q.78 0.80 0.80 082 0,83 a3
Lawns a Q.02 £.04 0.08 015 0.15 0.25 0,25 037 0.30 0.44 035 Q.50
May 2014 City of Colorade Springs 6-17
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Chapter 6

Hydrology

Figure 6-25. Estimate of Average Concentrated Shallow Flow
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Hydrology Chapter 6

Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency
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IDF Equations
Frgp =-2.52 In(D} + 12,735
Isg = -2.25 In(D) + 11.375
T =-2,00 ln(D) + 10.111
1;5=-1.75 In(D) + 8.847
L;=-1.50 In(D) + 7.383
1=-1.19 In(D) + 6.035

Note; Values calenlated by
equations may not precisely
duplicate values read from figure.
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Text Box
In the developed condition (pg 4) it noted off-site area remains the same.  The design engineer noted on the 8/8/18 meeting that the intent was to pipe OS3 through basin OS2 and discharge to the Judge Orr ditch and not flow within the revised OS2 basin boundary shown on the proposed drainage map.

Update the narrative to discuss and provide analysis for the diversion.  Is the ditch still hydraulically adequate with the reroute?


8/8/18 Unresolved
12/4/18 Unresolved
3/12/19 Unresolved.  The narrative on page page 4 has been updated to note OS2 flowing on the existing swale.  There's a disconnect with what is shown on the drainage map versus design versus narrative.  If the OS2 (developed) is for the purpose of sizing the bypass stormline then update the narrative to state as such.  However the issue is in the present condition flow at DP5(developed) remains the same as historic (DP3 in historic map)  This historic condition shows 94.8 cfs.  The design of the elliptical pipes are inadequate for this development.
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Callout
Analysis needs to extend to the swale.  Looking at the contours the section highlighted in yellow does not appear to by hydraulically adequate and may need additional improvements.
8/8/18 Unresolved
12/4/18 Unresolved
3/18/18 Unresolved.  The riprap should extend to the bottom of the channel. 
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Callout
Provide inlet calculations.
What is the Q going into these inlets.  These inlets should have an associated design point calculation and subbasin.
Unresolved.

dsdlaforce
Callout
Revise roadway design.  Per ECM Chapter 2 Section 2.5.5.C no crosspans shall cross roadways classified as urban residential collector or higher.  Per the traffic study, the recommended classification for the Cessna extension is urban collector.

Also, the contours based on the flow arrows would indicated an inverted centerline road.  This would not be accepted by the County as designed if the applicant intends to dedicate to the County in the future.
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Date Issued: 12/31/07
Revision Issued: N/A
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1.1. PURPOSE
The purpose of this resource is to provide a form for documenting the findings and decision by
the ECM Administrator concerning a deviation request.
1.2. BACKGROUND
A deviation is a critical aspect of the review process and needs to be documented to ensure that
the deviations granted are applied to a specific development application in conformance with the
criteria for approval and that the action is documented as such requests can point to potential
needed revisions to the ECM.
1.3. APPLICABLE STATUTES AND REGULATIONS
Section 5.9 of the ECM establishes a mechanism whereby an engineering design standard can
be modified when if strictly adhered to, would cause unnecessary hardship or unsafe design
because of topographical or other conditions particular to the site, and that a departure may be
made without destroying the intent of such provision.
1.4. APPLICABILITY
All provisions of the ECM are subject to deviation by the ECM Administrator provided that one of
the following conditions is met:
= The ECM standard is inapplicable to a particular situation.
= Topography, right-of-way, or other geographical conditions or impediments impose an
undue hardship on the applicant, and an equivalent alternative that can accomplish the
same design objective is available and does not compromise public safety or
accessibility.
= A change to a standard is required to address a specific design or construction problem,
and if not modified, the standard will impose an undue hardship on the applicant with little
or no material benefit to the public.
1.5. TECHNICAL GUIDANCE
The review shall ensure all criteria for approval are adequately considered and that justification
for the deviation is properly documented.
1.6. RELATED PROCEDURES
1.6.1. Governing Procedures
P-AR-063-07 Deviation
1.6.2. Other Related Procedures
P-AR-012-07 Administrative Relief
EI Paso County Development Services Department

Procedures Manual






1.7.

El Paso County

Development Services Department

Subject: DEVIATION REVIEW AND DECISION FORM
Procedure # R-FM-051-07

Issue Date: 12/31/07

Revision Issued: 00/00/00

RESOURCE

Attached is the Deviation Review and Decision Form that is used by the applicant/engineer for
requesting and justifying a deviation. The form is reviewed by the ECM Administrator and
approved or denied. The form is used to document the review and decision concerning a
requested deviation. The request and decision concerning each deviation from a specific section
of the ECM shall be recorded on a separate form.

El Paso County Development Services Department
Procedures Manual
Page 2 of 6





Development Services Department DEVIATION REVIEW

2880 International Circle AND DECISION FORM
Colorado Springs, Colorado 80910

Phone: 719.520.6300

Fax: 719.520.6695 Procedure # R-FM-051-07

Website www.elpasoco.com Issue Date: 12/31/07
Revision Issued: 00/00/00
DSD FILE NO.:

General Property Information:
Address of Subject Property (Street Number/Name):
Tax Schedule ID(s) #: 5500000135

Legal Description of Property: _See attached

Subdivision or Project Name: The Gardens
at North Carefree PUD/Preliminary Plan

Section of ECM from Which Deviation is Sought: __Appendix | Section I.7.1B
Specific Criteria from Which a Deviation is Sought: _1st Bullet; Providing Water Quality for Entire Development

Proposed Nature and Extent of Deviation: _Approximately 0.94 acres (7.9%) of 11.89 acres of the area inside the
development boundary will not reach a proposed on-site water quality facility. Of the area inside the development
boundary that will not reach a facility, 0.19 acres is proposed roadway that connects to and drains into adjacent Akers
Drive along the west boundary; the remaining 0.75 acres will be sloped areas of back lots along the west boundary
that also drains into the adjacent Akers Drive.

Applicant Information:

Applicant: Mule Deer Investments_ Email Address: HHerber@me.com

Applicantis: __ X__ Owner Consultant Contractor

Mailing Address: _2727 Glen Arbor Drive State: _CO___ Postal Code: _80920
Telephone Number:_719-331-0083 Fax Number:_719-227-7392

Engineer Information:

Engineer: _Charlene Durham, P.E. Email Address: charlene.durham@stantec.com
Company Name: Stantec Consulting Services

Mailing Address: 5725 Mark Dabling Blvd. Suite 190 State: CO Postal Code: 80919
Registration Number: _36727 State of Registration: _CO

Telephone Number:_719-278-1324 Fax Number:

Explanation of Request (Attached diagrams, figures and other documentation to clarify request):
Section of ECM from Which Deviation is Sought: _Appendix | Section 1.7.1.B
Specific Criteria from Which a Deviation is Sought: _1st Bullet, Providing Water Quality for Entire Development

Proposed Nature and Extent of Deviation: _Approximate 0.94 acres of 11.89 acres of the area inside the
development boundary will not reach a proposed on-site water quality facility. Of the area inside the development
boundary that will not reach a WQ facility 0.19 acres is proposed roadway, the remaining 0.75 acres is back of lots
and open space along the western boundary that drains to Akers Drive. Access is only allowed to Akers Drive and
the site is east of Akers Drive and naturally slopes toward Akers Drive. The 0.19 acres of roadway drains into Akers
Drive because the site naturally drains toward Akers Drive The access drives have been designed at maximum
allowable slopes to intersect with Akers Drive, pushing the high point in these drives as close to Akers Drive as
roadway criteria will allow reducing the amount of roadway area to the minimum of 0.19 acres. It is not practicable to
drain this area of the access drives into the WQ facilities because it would push the bottom of the WQ facilities to a
point so low that they could not drain into the existing public drainage system.

El Paso County Procedures Manual
Procedure # R-FM-051-07

Issue Date: 12/31/07

Revision Issued: 00/00/00





DEVIATION REVIEW AND DECISION
Page 2 of 3

The 0.75 acre area is landscaped areas with vegetative cover and plantings as well as ground covers such as mulch
and rock. In addition there is the east Acres Drive sidewalk in this area. East of the area that drains to Akers Drive
the grading plan rises and in some cases uses a vertical wall in order to reduce the amount of area that drains to
Akers Drive forcing drainage to the WQ facilities. It is not practicable to change the grading or modify the elevation to
force additional area to the WQ faclities.

Reason for the Requested Deviation: The existing site drains into Akers Drive from east to west. It is not practicable
to change the existing topography that currently drains into Akers Drive so that 100% of the site drains to proposed
WQ facilities. Since the site is higher than Akers Drive it is not practicable to capture storm water in Akers Drive and
have to drain to the site for treatment in a proposed WQ facility. It is practicable to limit the amount of drainage to
Akers Drive as proposed.

Comparison of Proposed Deviation to ECM Standard: The ECM Standard requires 100% WQ treatment. The
proposed drainage design provided treatment for all but 7.9% of the site to be treated. The El Paso County MS4
permit allows for up to 20% of the site, not to exceed 1 acre, to not drain to a proposed WQ facility

Applicable Regional or National Standards used as Basis: CDPS General permit COR0O90000 (MS4 Permit ) Part |
Section E.4.iv (A), page 29 of 63 with the specific exclusions of: (A) WQCV Standard: Control Measure is designed to
provide treatment and/or infiltration of the WQCV and (1) 100% of the applicable development site is captured,
except the permitee may exclude up to 20%, not to exceed 1 acre, of the applicable development site area when the
permitee has determined that it is not practicable to capture runoff from portions of the site that will not drain towards
the control measures. In addition, the permittee must also determine that the implementation of a separate control
measure for that portion of the site is not practicable (e.g., driveway access that drains directly to the street). In this
case, primarily due to the fact that the proposed site currently drains from east to west into Akers Drive it is not
practicable for 100% of the site to be captured and conveyed to the proposed WQ facility. Access is only allowed to
Akers Drive and the site is east of Akers Drive and naturally slopes toward Akers Drive. The 0.19 acres of roadway
drains into Akers Drive because the site naturally drains toward Akers Drive The access drives have been designed
at maximum allowable slopes to intersect with Akers Drive, pushing the high point in these drives as close to Akers
Drive as roadway criteria will allow reducing the amount of roadway area to the minimum of 0.19 acres. It is not
practicable to drain this area of the access drives into the WQ facilities because it would push the bottom of the WQ
facilities to a point so low that they could not drain into the existing public drainage system.

The 0.75 acre area is landscaped areas with vegetative cover and plantings as well as ground covers such as mulch
and rock. In addition there is the east Akers Drive sidewalk in this area. East of the area that drains to Akers Drive
the grading plan rises and in some cases uses a vertical wall in order to reduce the amount of area that drains to
Akers Drive forcing drainage to the WQ facilities. It is not practicable to change the grading or modify the elevation to
force additional area to the WQ facilities

Application Consideration:

CHECK IF APPLICATION MEETS CRITERIA
FOR CONSIDERATION

X The ECM standard is inapplicable to a
particular situation.

JUSTIFICATION

The ECM Standard requires 100% WQ treatment. The proposed
drainage design provides treatment for all but 7.9% of the site to
be treated. The El Paso County MS4 permit allows for up to 20%
of the site, not to exceed 1 acre, to not drain to a proposed WQ
facility

X Topography, right-of-way, or other
geographical conditions or impediments impose
an undue hardship on the applicant, and an
equivalent alternative that can accomplish the
same design objective is available and does not
compromise public safety or accessibility.

El Paso County Procedures Manual
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Access is only allowed to Akers Drive and the site is east of Akers
Drive and naturally slopes toward Akers Drive. The 0.19 acres of
roadway drains into Akers Drive because the site naturally drains
toward Akers Drive The access drives have been designed at
maximum allowable slopes to intersect with Akers Drive, pushing
the high point in these drives as close to Akers Drive as roadway





X A change to a standard is required to address
a specific design or construction problem, and if
not modified, the standard will impose an undue
hardship on the applicant with little or no
material benefit to the public.

DEVIATION REVIEW AND DECISION
Page 3 of 3

criteria will allow reducing the amount of roadway area to the
minimum of 0.19 acres. It is not practicable to drain this area of
the access drives into the WQ facilities because it would push the
bottom of the WQ facilities to a point so low that they could not
drain into the existing public drainage system.

The 0.75 acre area is landscaped areas with vegetative cover and
plantings as well as ground covers such as mulch and rock. In
addition there is the east Akers Drive sidewalk in this area. East
of the area that drains to Akers Drive the grading plan rises and in
some cases uses a vertical wall in order to reduce the amount of
area that drains to Akers Drive forcing drainage to the WQ
facilities. It is not practicable to change the grading or modify the
elevation to force additional area to the WQ facilities. The
elevation of Akers Drive at the main access drive near the WQ
facilities is . The elevation of the bottom of the proposed
WQ Facilities is

It is not practicable to change the grading of the site to meet the
100% WQ Treatment requirement. With addition of the MS4
permit to the El Paso County ECM the criteria can be met.

If at least one of the criteria listed above is not met, this application for deviation cannot be considered.

Criteria for Approval:
PLEASE EXPLAIN HOW EACH OF THE FOLLOWING CRITERIA HAVE BEEN SATISFIED BY THIS REQUEST

The request for a
deviation is not
based exclusively
on financial
considerations.

The deviation will
achieve the
intended result
with a comparable
or superior design
and quality of
improvement.

The deviation will
not adversely
affect safety or
operations.

The deviation will
not adversely
affect
maintenance and
its associated
cost.

The deviation will
not adversely
affect aesthetic
appearance.

The proposed design provides for WQ treatment of 92.1% of the site. The 7.9% of the site
cannot drain to the WQ facilities in any way that is practicable without violating other
criteria.

The deviation will meet the ECM standards when considering the El Paso County MS4 permit
requirements. The area that does not drain to the WQ facilities is 0.19 acres of roadway
required by criteria to intersect with Akers Drive at minimum slopes. The remaining area
consists of landscaped backyards and open space with some sidewalk. The landscaped areas
will provide water quality inherent to natural infiltration of storm water into the ground.

The deviation will not adversely effect operations particularly safety by maintaining criteria
driven roadway intersection slopes even though this does allow 0.19 acres of area to not drain
to a WQ facility

The deviation does not adversely affect maintenance and associated costs. There generally is
no additional material used and maintenance of the design is the same as it would be without
the deviaiton.

Aesthetic appearance will not be adversely affected and may be enhanced by the landscaped
open space visible from Akers Drive as well as limiting but not eliminating proposed walls and
landscaping.
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Owner, Applicant and Engineer Declaration:
To the best of my knowledge, the information on this application and all additional or supplemental documentation is
true, factual and complete. | am fully aware that any misrepresentation of any information on this application may be
grounds for denial. | have familiarized myself with the rules, regulations and procedures with respect to preparing and
filing this application. | also understand that an incorrect submittal will be cause to have the project removed from the
agenda of the Planning Commission, Board of County Commissioners and/or Board of Adjustment or delay review,
and that any approval of this application is based on the representations made in the appiication and may be revoked
on any breach of represenlatmn or condition(s) of appmval Ll C
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Slgré—f[r re of owner (or authorizéd representatlve) Date [
Signature of applicant (if different from owner) Date
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Review and Recommendation: — Q
APPROVED by the ECM Administrator | e i cony erves e smsiser
01/29/2019 3:54:44 PM
L}dlt}
This request has been determined to have met the criteria for approval. A deviation from Section
17.1.B of ECM is hereby granted based on the justification provided. Comments:
Additional comments or information are attached.
DENIED by the ECM Administrator
Date

This request has been determined not to have met criteria for approval. A deviation from Section
of ECM is hereby denied. Comments:

Additional comments or information are attached.
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Legal Description — The Gardens at North Carefree:

BEING LOT 2, MULE DEER BUSINESS PARK FILING NO. 1 AND A TRACT OF LAND LOCATED IN THE EAST 1/2 OF
SECTION 29, TOWNSHIP 13 SOUTH, RANGE 65 WEST OF THE 6TH PRINCIPAL MERIDIAN, EL PASO COUNTY
COLORADO, MORE PARTICULARLY DESCRIBED AS FOLLOWS:

BEGINNING AT THE NORTHEAST CORNER OF AKERS DRIVE (80 FEET WIDE) AS PLATTED IN MULE DEER BUSINESS
PARK FILING NO. 1, RECORDED WITH RECEPTION NO. 206712353 IN THE RECORDS OF THE EL PASO COUNTY CLERK
AND RECORDER, POINT BEING ON THE SOUTHERLY RIGHT-OF-WAY OF NORTH CAREFREE CIRCLE (120 FEET WIDE)
AS PLATTED IN PRONGHORN MEADOWS FILING NO. 1, RECORDED WITH RECEPTION NO. 202165571 OF SAID
RECORDS:

THE FOLLOWING FIVE (5) COURSES ARE ON THE EASTERLY RIGHT-OF-WAY OF SAID AKERS DRIVE;
1) THENCE S00°41'40"E A DISTANCE OF 552.96 FEET TO A POINT OF CURVE TO THE LEFT;

2) THENCE ON THE ARC OF SAID CURVE, HAVING A RADIUS OF 960.00 FEET, A DELTA ANGLE OF 04°35'19",
AN ARC LENGTH OF 76.88 FEET, WHOSE LONG CHORD BEARS S02°59'19"E A DISTANCE OF 76.86 FEET;

3) THENCE S05°16'59"E A DISTANCE OF 277.56 FEET TO THE NORTHWEST CORNER OF LOT 2, OF SAID MULE
DEER BUSINESS PARK FILING NO. 1;

4) THENCE S05°16'59"E ON THE WESTERLY LINE OF SAID LOT 2, A DISTANCE OF 142.31 FEET TO A POINT OF
CURVE TO THE RIGHT;

5) THENCE ON THE ARC OF SAID CURVE AND SAID WESTERLY LINE OF LOT 2, HAVE A RADIUS OF 1040.00
FEET, A DELTA ANGLE OF 03°59'26", AN ARC LENGTH OF 72.43 FEET, WHOSE LONG CHORD BEARS S03°17'16"E A
DISTANCE OF 72.42 FEET TOT HE SOUTHWEST CORNER OF SAID LOT 2;

THENCE N88°42'27"E ONO THE SOUTH LINE OF SAID LOT 2, A DISTANCE OF 413.10 FEET TO THE SOUTHEAST
CORNER OF SAID LOT 2;

THENCE N00°02'55"E ON THE EAST LINE OF SAID LOT 2, A DISTANCE OF 209.74 FEET TOT HE NORTHEAST CORNER
OF SAID LOT 2;

THENCE N0O°02'55"E A DISTANCE OF 906.69 FEET TO A POINT ON THE SOUSTHERLY RIGHT-OF-WAY OF SAID
NORTH CAREFREE CIRCLE;

THENCE S896°18'20"W ON SAID SOUTHERLY RIGHT-OF-WAY, A DISTANCE OF 467.50 FEET TO THE POINT OF
BEGINNING.

THE ABOVE TRACT OF LAND CONTAINS 503,669 SQUARE FEET OR 11.563 ACRES, MORE OR LESS
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Text Box
Submit a deviation request for areas that does not drain into a water quality bmp.  See the attached example.
This would apply to basin A5 and B
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