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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 reportis 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

Conditions:
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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
Section 33, Township 12 South, Range 64 West of the 6t 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 08041C0575G, dated December 7, 2018.

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
Drainage basin size in acres

(@]
i omu

a

The overall drainage for the area including off-site flows was calculated using the US Army Corp
of Engineers Hydrologic Engineering Center — Hydrelogic 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 soil type, the natural conditions found in the basins and the runoff curve
numbers {CN) chart from Table 5-4 of the DCM.

liPage



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 OS1. 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 OS2,

Sub-Basin 0S2 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 A1 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 A2 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 preduce 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 054 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 0S4 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 of 8.2
cfs and 36.7 cfs respectively. These flows combine with the flows from 0S3 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. OS5 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 DPZ 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 Q.00 CFS

051 15.3

0s2 28.0

0s3 62.0

054 36.7

Q55 3.3

Al 16.5

A2 24.0

A3 53

B 1.6
DP1{0S1+ 0S2) 39.0
DP2 (DP1+ A2) . 52.1
DP3 (0S3 + 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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DEVELOPED DRAINAGE CONDITIONS

The development of the site will include an RV storage area in the northern portion of the site
with RV pads located in the southern portion of the site. The northern area will be covered by 4
inches of loose gravel. The southern area will have 120 gravel RV pad sites with asphalt roads
connecting the sites and vegetated areas between the pads.

Flows amounts from the area west of SH 24 will remain the same as delineated in the existing
conditions portion of the report. Currently these flows travel east in a swale toward the RV
development. In the future these flows will be intercepted by a storm sewer and routed directly
into the judge Orr Road ditch as delineated on the Developed Conditions Map.

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 located 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 30" storm
sewer along the west property line. This design has been coordinated with the current property
owner, as has the proposed swale within the west property. 051 and OS2 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, with the portion of the storm sewer which will
run under the future Right of Way constructed with RCP. 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, however
the current flows are 6.4 cfs and 39.0 cfs resp This basin has been
revised to Basins
Sub-Basin A1 will drain the northern A2Aand A2B: ed for RV storage and
will be covered by 4 inches of lgese gravel. Tl : of 12.3 cfs and 26.0 cfs
for the five- and 100-yeapstorms. A 12" bermn e e e the sub-basin. The

flows will travel alopgthe berm, cross the drive in a concrete pan and flow into a ditch which
will take the

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 scuth. 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 Cinlet 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. It will produce flows 0f 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
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five- and 100-year storms. The proposed 2.67 AF detention basin will release these flows
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 pro

the 100-year storm.

Sub-Basin B in the northeastern portion of the si

total flows of 19.3 cfs for the 5-year storm and 138.2 cfs for

Does not match the
drainage map

i 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.

WATER
QUALITY

ABLE 2— PHASE | DEVELOPED CONDITION
Sub-Basin QsCFS Q00 CFS

0s1 3.3 15.3

0s2 7.2 54.9

053 17.8 62.0

Q54 3.7 10.1

Qs5s 1.0 2.6

Al 12.3 26.0

A2A 5.7 12.0

A2B 2.4 4.8

A3 6.9 18.0

Ad 11.8 30.0

A5 0.4 2.9

B 0.2 1.6
DP1{0S1+0S2) 9.7 66.4
DPD1 (Existing DP1) 6.4 39.0
DP2 (A2A+A3) 11.2 27.1
DP3 (DP2+A1+A4) 259.6 70.0
DPD2 (Detained DP2) 0.5 39.1
DP4{DPD2+DPD1}) 6.5 71.8
DP5 (0$3+054 Existing) 24.8 94.8
DP6 (A2B+A5+055+DP5) 22.8 87.5
DP7 (DP5+DP8) 28.9 1547

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 0.470
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Update to match the UD-Detention worksheet

Unresolved. Orfice depth in UD-Detention is 0, 1.99, 3.97.
(See Pg 31 of 43)

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.

NATER QUALITY. DESIGN SUMMARY

Location ~ | Depth Size (CF) Depkh (FT) Size {IN)
Pond 2 2.84 20,470 016,351 | 1.941.94,1.94
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.

Size (AF) | Pipe Outlet Outlet Structure | Riprap Weir Width
2.532 36" Typical Outlet a0
Structure 0S8-2

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 154.7 cfs, approximately 300 ft. east of the
project, will produce a flow depth of 1.6 ft and a velocity of 4.80 {ps. These flows are below the
existing condition flows and the existing grassed swale is hydraulically adequate with a Froude
number at 0.85. There are no downstream manmade drainage systems in the area to tie into.

Should a 20 ft. breach occur in the detention embankment, the cutflow would be approximately
199.5 cfs and would produce an initial wave of approximately 1.7 ft., a velocity of 5.1 fps and a
Froude number at 0.86. This wave would dissipate within the 850 ft. prior to flows crossing
Judge Orr Road. No structures exist prior to this crossing.

PRIVATE DRAINAGE FACILITIES

Item Unit Quantity Unit Cost Total Cost

30" HDPE FES EA 1 $650 $650.00
18” HDPE FES EA 1 $500 $500.00
36" RCP FES EA 1 $1000 $1,000.00
24" RCP FES EA 2 $750 $1,500.00
30" HDPE LF 1607 $75 $120,525.00
24" HDPE LF 120 $69 $8,280.00
38" x 24" RCEP LF 570 $94 $53,580.00
24" RCP LF 250 $84 $21,000.00
Concrete HDWL EA 4 $2,500 $10,000.00
Type C Inlet EA 1 $3,270 $3,275.00
Storm MH Type I1 EA 4 $4,575 $18,300.00
Riprap CY 380 £98 $37,240.00
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Detention Outlet Structure EA 1 $8,000 $8,000.00
Emergency Spillway EA 1 $2,500 $2.500.00
Sub-Total  $286,350.00

15% Contingency & Engineering § 42,952.50

TOTAL $329,302.50

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.
» Impervious areas have been directed to earth swales to encourage infiltration.
o 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.
o 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 velume {(WQCV)
The proposed development will disturb approximately 30 acres, a WQCV of 0.470 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 O-ZI*RENAMED AS SUBBASIN OS3 IN THIS REPORT

% FROM MEADOWLAKE COMMONS MDDP BY SPRINGS ENGINEERING, DATED JULY 2008
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JUDGE ORR ROAD RV PARK & STORAGE DEVELOPMENT

C FACTOR CALCULATION SHEET
RUNOFF COEFICIENT
TYPE A/B SOILS
LAND USE YR 100 YR IMPERV.
%
UNDEV 0.08 0.35 0
LOOSE GRAVEL 0.59 0.7 80
GRAVEL ROADS 0.59% Q.7 80
GRAVEL RV PARKING PAD 0.59 0.7 80
PAVED ROADS/BUILDINGS 0.9 0.9%6 100
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
A1 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 3.91 0.00 0.35 0.10 0.14 0.39

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 I x A 0.51
TotalImp  [0.51/36.86 = 1.4%
B 0.87 0.87 0.00 0.00 0.00 0.08 0.35
0S1 7.81 7.19 0.00 0.00 0.62 0.15 0.40
082 36.41 35.96 0.00 0.00 0.45 0.09 0.36
0S3 27.21From Heagler DBPS 0.30 0.60
054 13.73 12.37 0.00 0.00 1.36 ¢.16 0.41
0S5 0.71 0.42 0.00 0.00 0.28 0.41 0.60




Developed Conditions ]

TOTAL  |SURFACE CONDITION AREAS 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
A2A 2.58 0.86 0.00 0.00 1.72 0.63 0.76
A3 6.85 3.88 0.00 1.15 1.82 0.28 0.57
Ad 11.92 9.18 0.00 1.49 1.25 0.23 0.46
Total @Pond 29.65 14.53 7.69 2.64 4.79 0.39 0.57
A2B 0.70 0.16 0.00 0.00 0.54 0.71 0.82
A5 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 4,79
Total [ XA 13.05
Total Imp  [13.05/29.65 = 44.0%
B 0.87 0.87 0.00 0.00 0.00 0.08 0.35
031 7.81 7.19 0.00 0.00 0.62 0.15 0.40
0Ss2 42.70 19.20 0.00 0.00 23.50 0.53 0.69
0S3 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%
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dsdlaforce
Highlight

dsdlaforce
Text Box
Update this worksheet.  The GEC plans and the rational calculation noted (3) 38"x24" RCEP.

dsdlaforce
Highlight

dsdlaforce
Text Box
Unresolved.  Provide the outlet velocity. If it exceeds the allowable for native grass then erosion protection is required.  
Unresolved.  The revised GEC now shows erosion protection, however no riprap calculation is included with the drainage report to indicate adequate size and length of protection.
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Text Box
Unresolved.  Provide the outlet velocity. If it exceeds the allowable for native grass then erosion protection is required.  
Unresolved.  The revised GEC now shows erosion protection, however no riprap calculation is included with the drainage report to indicate adequate size and length of protection.
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Update this worksheet.  The GEC plans and the rational calculation noted (3) 38"x24" RCEP.
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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.

Unresolved. Variables used for Q, D, Yt, D is not provided. Update calculation. This chart
is still the same chart from the previous design when the future pond drained into Pond 2
(Pond-in-a-series). Values are unlikely to remain the same. The current drainage has since
been revised to discharge this offsite flow separate form Pond 2 at the same spillway
location. Riprap sizing must account for the combined flow.
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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.

Unresolved.  Variables used for Q, D, Yt, D is not provided.  Update calculation.  This chart is still the same chart from the previous design when the future pond drained into Pond 2 (Pond-in-a-series).  Values are unlikely to remain the same.  The current drainage has since been revised to discharge this offsite flow separate form Pond 2 at the same spillway location.  Riprap sizing must account for the combined flow.



| DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (Fabruary 2017)

01 |r
e Gl Tl
e Example Zone Configuration (Retention Pond) Singe - Stomge Stage Overrde Length Width Area Override Aea Vohume Volume
Descrigion ] Stage () (k) /) ®2) | Ava(w?) | (scre) 5] 8c-f)
Required Volume C Top of Micropoel - 0.00 - - - 2 0.001
Selectod BMP Type = - 033 - - 638 0015 104 0.002
Watenhod Aea =|  20.85 |acres - 040 - - 1227 0030 168 0.004
Walershed Length =| 1600 |Rt - 0.50 - = -
Wateshod Siope = 0018 |t - 0.0 = = =
Watershed Imperviousness = 44.00% | percent - 0.7 - = =
Peroentage Hydrologic Sof Group A= 0.0% | percent - 0.60 - - -
Parcentaga Hydrologic Sol GroupB = 1000% | persent - o - = -
Percentags Hydrologc Soil Goups CD = 00%  |pement - 1.00 = = =
Desired WQCV Drein Time = 40.0 | hours - 110 - - -
Location for 1-hr Rainéall Depths = Derver - Capiol Buikling - 120 = B
Water Quaity Caplure Volume (WQCV) = 0470 |acrefest  Optional Usar Ovarride - 120 — = =
Excens Urban Runoff Volume (EURV) =| 1380 |acrefeet -1 Precipitation - 140 - - -
2y Runofl Volume (P1 = 1.18in) = 1000 |scre-fest 199 Jinches - 1,50 - - ~
Syr Runofl Volume (P1 =1.5in)=|  1.517  |acra-feet 1.5 |inches = 180 = = =
10-yr Runolf Volume (P1 = 1.75in)=| 2100 [scre-fest 175 |inches - 1.7 - - -
257 Runoff Volume (P1 =2in) =| 3087 [ecre-feet 200 |inches - 1.80 - - -
50-yr Runoff Yolume (P1 =2.25in) =|  3.720  [acre-foet 225 |inches - 190 - - =
100-y Runoff Vokime (P1 =2.62in) = 4578 |acro-foet 28 |inches - 200 = E =
500-yr Runoff Vokume (P1 =301 in)=| 6054 |screfaet 301 |inches - 210 - - -
Appeoximate 2-yr Detention Volume = | 1028 |acre-feet - 220 = - =
Appeoximate 57 Detention Vokie =| 1424 |acre-fest - 230 o =
Approximate 10-yr Detention Volume =| 1927 | acre-fest - 240 - - -
Approximate 25-yr Detention Volume = 2133 Bere-feet - 25 - - -
Approximate S0-yr Detenton Volume = 2235 |acre-fest - 2.0 = = =
Approximate 100-yr Detention Volume =|  2.632 | acr-feet - 270 - = -
- 280 - = =
Stage-Storage = 200 = = -
Zone 1 Volume (WQCVY = 0470 Jaciertont - 300 - = =
Zone 2 Vokume (EURV-Zone 1)= 0010 |acrm teat = 310 - =
Zone 3 Volume (100-year-Zones 182)=| 1152 |acrefoet ) 220 = = =
Total Detenton Basin Volume =| 2632 |gerp-fost = 320 = = =
Intial Surcharpe Volume (5V) = wser  [pg = 340 - = =
Intial Surcharge Dopth (D) =|  user [y -~ a5 - = =
Total Avaiable Detontion Depth (Hy) = wser |y - 360 - -~ -
Depth of Trickle Channel (Hr) = wer | - 370 = = =
Shope of Tricka Channel (Sc) = | wmer |y - 280 = ) =
Slopes of Main Basin Skdes (S, ) =|__ mer _|py o 189, = e
Basin Longthto-Width Ratio (Ryw) = wser = 400 = = =
- 410 - = =
il Surcharge Area (Ag} <[ ser g = m - = =
Surcharge Volume Length (L) =|  wmer g - 430 - - -
Surcharge Volume Wiith (Wi} <[ mer g - 440 - - =
Depth of Basin Floor (Huooa) =|__ tser gy = 450 = = =
Length of Basin Floor (Lpaga) = uner f - 460 - - PR
Width of Besin Floor (Woon) = t = an = = -
Awa of Basin Floor (Awoor) | wser g = 480 = = =
Volume of Basin Floor {Veooa) =|  wser |y - 490 - = =
Depthof Mein Basin (Huw) = wser [y ~ 500 B =
Length of Msin Basin (Luwnd = wser |y - 510 - - -
‘Width of Main Bas in (W) = et " - 520 - = i)
Aveaof Main Basin (Auun) = | wmer g2 - 530 = = =
Volume of Main Basin (Vuusl = mer |y - 540 = = =
Calulated Total Basin Vokime (Vi user Jacre-foet - 550 = = =
- 500 = = =
- 570 - - -
= 560 = = =
= 500 = = =
- 600 = = =
= 610 = = =
- 620 - = -
-~ 830 - - -
- 640 = = =
- 6.50 - = -
= 660 = = =
= 670 = = w3
- ) = = =
= ) = = =
= 00 = = =
- 10 = = =
= 0 = = =
= 30 = = =
= 40 - = =
= 50 = = 5
= 750 = = =
- 70 = = =
= 780 = = =
= 700 = = =
- 800 = = =
= 810 = = =
= 820 = = =
- 830 = = =
= 40 = = =
= =0 = = =
= 80 = = =
= 7 = = =
= 80 = - =
- %0 & = =
> o0 = = =

Judge O Pond 2 RV 4-30a UD-Detention_v3.07.xism, Basin §112010,2:02 PM
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Update the Basin ID to match the
Detention Basin Stage-Storage Table

Detention

EBuilderworksheetsign

UD-Det

ntion, Version 3.07 (February 2017)

T Road RV Park and Storage Llinrecolhvad Cap title in-na20 of A2

O oSutvegT—otttuC 1 py = J 959
o Stage (ft) Zone Volume (ac-ft) Outlet Type
e Zone 1(WQCV) 2.84 0.470 Orifice Plate
Zone 2 (EURV) 5.27 0.910 Orifice Plate

Zone 3 (100-year) 7.50 1.152 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) 5532 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft?

Underdrain Orifice Diameter =

N/A

inches

Underdrain Orifice Centroid =

N/A

feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft} WQ Orifice Area per Row = 2.028E-02 2
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 = 2.92 sq. inches (diameter = 1-15/16 inches) Elliptical Slot Area = N/A 7t
User input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 1.99 3.97
Orifice Area (sq. inches) 2.92 292 2.92
Row 9 (optional) | Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A 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 (Dropbex) 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 = 5.95 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 7.20 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 f 100-yr Orifice Area = 6.83 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 it
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 = 2.64 N/A t?
Outlet Pipe Diameter = 36.00 N/A inches Outlet Orifice Centroid = 0.70 N/A feet
Restrictor Plate Height Above Pipe Invert = 14.40 inches Half-Central Angle of Restrictor Plate on Pipe = 137 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 7.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.69 feet
Spillway Crest Length = 40.00 feet Stage at Top of Freeboard = 9.19 feet
Spillway End Slopes = 3.00 HV Basin Area at Top of Freeboard = 0.69 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Retumn Period = wacv EURV 2 Year 5Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 252 3.01
Calculated Runoff Volume (acre-ft) = 0.470 1.380 1.099 1.517 2.109 3.067 3.720 4.576 6.054
OPTIOMNAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) = 0.476 1.400 1.114 1538 2.137 3.109 3.770 4.638 6.136
Predevelopment Unit Peak Flow, g (cfs/acre) = 0.00 0.00 0.01 0.02 0.20 0.65 0.91 1.22 173
Predevelopment Peak Q (cfs) = 0.0 0.0 0.4 0.6 5.9 19.4 26.8 36.1 51.2
Peak Inflow Q (cfs) = 7.7 22.4 17.9 24.6 34.0 49,3 59.6 73.0 95.9
Peak Outflow Q (cfs) = 0.2 0.5 0.4 0.5 3.3 16.3 25.6 39.1 67.0
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.9 0.6 0.8 1.0 13 13
Structure Controlling Flow =| Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Spillway Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.1 0.9 1.4 18 1.9
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 65 59 68 72 69 67 65 60
Time to Drain 99% of Inflow Volume (hours) = 40 69 62 T2 78 77 76 75 73
Maximum Ponding Depth (ft) = 2.74 5.14 4.49 5.44 5.35 7.03 7.33 7.63 7.92
Area at Maxdmum Ponding Depth (acres) = 0.29 0.44 0.40 0.46 0.51 0.56 0.58 0.60 0.62
Maximum Volume Stored (acre-ft) =| 0.438 1.323 1.050 1.453 1.900 2.259 2.430 2.607 2.783

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

Unresolved. With the redesign the 100yr developed flow is now releasing greater
than historic rate. Ensure the entire full spectrum is releasing at or below historic
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Text Box
Update the Basin ID to match the Detention Basin Stage-Storage Table Builder worksheet.

Unresolved.  See title in pg 29 of 43
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1. 5yr must be at or below historic rate. Resolved.
2. Revise design so 50 yr and 100yr goes through the outlet pipe. unresolved.

Unresolved.  With the redesign the 100yr developed flow is now releasing greater than historic rate. Ensure the entire full spectrum is releasing at or below historic rate.
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Detention Basin Qutlet Structure Design

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

Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs UD-Detention, Version 3.07 (February 2017)
The user can override 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 wacy [cfs] EURV [cfs] 2 Year [cfs] 5Year[cfs] | 10Year|[cfs] | 25Year[cfs) | 50Year([cfs] | 100 Year [cfs] | 500 Year [cfs]
514 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 0,34 0.97 0.78 107 146 2.08 2.49 3.00 3.82
0.986 0:20:34 0.93 2.65 212 2.90 3.99 5.74 6.90 8.38 10.83
0:25:42 2.38 6.80 5.44 7.45 10.26 14.73 17.71 2151 27.81
0:30:50 6.53 18.67 14.96 20.45 28.15 40.42 48.57 58.95 76.18
0:35:59 7.72 22.41 17.89 24,59 34.04 49.25 59.55 72.96 95.90
0:41:07 7.36 21.43 17.10 23.52 32.60 47.25 57.22 70.31 92.93
0:46:16 6.70 19.51 15.57 21.41 29.67 43.00 52.07 64.08 84.90
0:51:24 5.98 17.49 13.94 19.20 26.65 38.69 46.90 57.74 76.54
0:56:32 5.15 15.17 12.07 16.67 23.18 33.76 40.99 50.54 67.14
1:01:41 4.49 13.19 10.50 14.48 20.15 29.42 35.77 44.14 58.70
1:06:48 4.07 11.96 9.52 13.13 18.26 26.61 32.31 39.82 52.84
1:11:58 3.35 9.94 7.90 10.93 15.23 22.25 27.06 33.41 44.49
1:17:06 2.72 8.17 6.48 8.99 12.57 18.40 22.40 27.70 36.94
1:22:14 2.09 6.37 5.03 7.02 9.86 14.52 17.72 21.98 29.44
1:27:23 1.55 4.82 3.79 5.32 7.52 1116 13.67 17.00 22.85
1:32:31 1.12 3.51 2.75 3.89 5.54 8.28 10.19 12.72 17.18
1:37:40 0.87 2.69 2.11 2.97 4.20 6.24 7.65 9,52 12.81
1:42:48 0.72 2.20 1.73 2.42 3.42 5.04 6.16 7.65 10.24
1:47:56 0.61 1.86 1.47 2.05 2.88 4.25 5.19 6.43 8.60
1:53:05 0.54 1.63 1.28 1.79 2.52 3.70 4.52 5.59 7.46
1:58:13 0.48 1.46 1.16 1.61 2.26 3.32 4.04 5.00 6.66
2:03:22 0.45 1.34 1.06 148 2.07 3.04 3.70 4,58 6.09
2:08:30 033 0.99 0.78 1.09 153 2.25 2.75 342 4.59
2:13:38 0.24 0.72 0.57 0.80 1.11 1.64 2,00 247 332
2:18:47 0.18 0.53 0.42 0.58 0.82 1.21 1.47 1.83 2.46
2:23:55 0.13 0.39 031 0.43 0.61 0.90 1.10 1.36 1.83
2:29:04 0.09 0,28 0.22 0.31 0.44 0.65 0.80 1.00 134
2:34:12 0.07 0.20 0.16 0.22 0.31 0.47 0.58 072 0.97
2:39:20 0.05 0.15 0.11 0.16 0.23 034 0.42 0.52 0.70
2:44:29 0.03 0.10 0.08 0.11 0.16 0.24 0.29 0.36 0,49
2:49:37 0.02 0.06 0.05 0.07 0.10 0.15 0.19 0.24 0.32
2:54:46 0.01 0.03 0.02 0.04 0.05 0.08 0.11 014 019
2:59:54 0.00 0.01 0.01 0.01 0.02 0.04 0.05 0.06 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
4:17:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
4:22:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:27:17 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
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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 ar

the remainder of the

e will popul omaticalty

The user should graphically compare the summary S-A-V-D table to the full 5-A-V-D t n the chart fo confimm it capture 2y transition points
Stage - Storage Fiwe A2 A okime e ﬂ:':lw
Description [ [ftr2] facres] [fta3] [ac-ft] IeB]

For best results, include the
stages of all grade slope

changes (e.g. 1SV and Floor)
from the 5-A-V table on
Sheet 'Basin’.

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




APPENDIX C

DETENTION POND

GEOTECHNICAL RECOMMENDATIONS



July 25, 2018 ENTECH

ENGINEERING, INC,.

. . 505 ELKTON DRIVE
William Guman & Assaciates, Lid. COLORADO SPRINGS, CO 80807
731 North Weber Street, Suite 10 PHONE (719) 531-5599

- FAX  (719)531.5238
Colorado Springs, Colorado 80303 e

Atin:  Bill Guman

Re:  Detention Pond
Judge Orr RV Park and Storage
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 besn
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 daled August 18,
2017, Job No. 160533, The findings and development recommendations are reported
under separate covers. This letter should be used in conjunction with our Soil, 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 Faso County Enginsering 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 location 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 scils recovered north of the pond were
described as fine to coarse grairied clayey sand loam, fine to coarse grained sand joam,
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 1o 6 feet with undetlying sandy claystone. A
test boring drilled west of the pond to a depth of 20-feet encounterad clayey sand to a 9-
foot depth overlying very clayey sandstone. Groundwater was not encountered in the
test pits and encountered at a depth of 17-feet in the test boring.

Grading Plans were not finalized, however discussions pertaining to the pond indicate
that the pond embankments will be less than 10-feet with significant cuts likely, Based
on the exisling site topography, cuts of 6 to 9 feet are likely exposing the underlying
sandstons 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 on 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. [f you have any questions or need additional information,
please do not hesitate to contact us.

Respectfully Submitted,

ENTECH ENGINEERING JiGam Reviewed By:

S O

Stan C. Culp, P.E.
Senior Engineer /Ffrasident

SCC/sc

Entech Job No. 181205
FAAA projects\201 B\181205\1 80205 dp
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Chapter 6

Hydrology
Table 6-6. Runoff Coefficients for Rational Method
{Souzce: UDFCD 2001)
i i
Land Use or Surface Percent Ruoff Coeftidents
Charaaeristles impervious 2-year S-year 1f-year 25.year S0-year WD-year
H5G AKB | HSGGED | HSGALB | HSGCED | HSGALE | MSGCED | HSGALS | HSGCED | HSGARS | HSG CAD | HSGARS | HSG LD

Business

Lommercial Areas 55 0.7% 0,80 0.81 0,82 0.83 0.84 085 £.87 0.87 0.88 0.88 0,89

taighbothood Areas 70 .45 0.49 .43 0.52 9.53 .57 058 0.62 0.60 0.65 0,62 .68
Residential

1/8Acre oriess 65 0.41 .45 0.45 0.4% 049 0.54 0.54 0.59 .57 0.62 0,59 0.65

1/4 Acre 40 0.23 028 030 .35 0.36 042 0.42 0.50 0.46 0.54 0.50 0.58

1/3 Acre 30 0,18 0.22 225 0.30 032 038 Q38 047 .43 0.52 0.47 0.57

1/2 Aere 5 3,15 0,20 0.22 028 030 036 037 0,45 D.41 051 .46 0.56

1Acre 20 032 037 020 0.26 0.27 034 £.35 44 0,40 .50 044 0.55
Industrial

light Areas ) 0.57 0.60 059 0.63 063 0.68 56 .70 0.68 0.72 Q.70 o072

Reavy Areas o0 071 0.73 073 075 €75 037 078 0.8C 0.80 9.82 0.81 0.83
Parks snd Cemeteries 7 095 0053 .12 6.15 0.20 039 0.30 0,40 0.34 0.46 035 352
Playgrotnds 13 .07 0,13 018 023 0.24 0.31 032 D.A2 0.37 0.48 0.41 0.54
Rallroad Yard Areas 40 0.23 0.28 030 0.35 0,36 952 .42 50 0.85 .54 030 0.58
Undeveloped Areas

Historic Flow Amalysis— 5

Greznbelis, Agrculture 0,03 0.05 .09 0.6 0,17 0.26 026 038 031 045 0.36 051

Pasture/Meadow 0 0.02 004 Q.08 .15 0.15 0.25 .25 037 030 044 0.35 .50

Forast L 0.02 54 £08 0.15 0.15 025 0.25 0.37 030 .44 0.35 0.50

Exposed Rock 10 .83 0.89 0.0 0.90 3,92 092 o394 0.94 0.95 0.95 0.96 0.85

Cifsite Flow Analysis (when &

|anduse 15 undefined) 0.26 0.31 0.32 D37 038 0,44 0.44 051 .48 0.55 Q.51 0.59
Strenis

Paved 100 083 0.89 0.80 090 052 0.92 0.94 0.54 0.95 0.55 .96 0.95

Gravel & 057 Q.60 0.55 0,63 563 0.56 0.66 0.70 0.68 0.72 Q.70 0.74
Drive and Walks 100 GBS 0D.89 (.50 0.90 0.92 0.92 .54 0,94 0.95 0.85 086 0.56
Roofs al 0.71 0.75 0.73 0,75 0.75 77 0.78 0.80 0.80 082 0.8% 0.23
Lawns 2 0.02 £.04 0.08 055 0.15 0.25 0.25 Q.37 030 .44 035 0.50
May 2014 City of Colorado Springs 6-17

Drainage Criteria Manual, Volume 1



Chapter 6

Hydrology

Figure 6-25. Estimate of Average Concentrated Shallow ¥low
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Hydrology

Chapter 6
Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency
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Update this worksheet. The

GEC plans and the rational

calculation noted (3) 38"x24"
EP.

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.

Unresolved. Variables used for Q, D, Yt, D is not
provided. Update calculation. This chart is still the
same chart from the previous design when the
future pond drained into Pond 2 (Pond-in-a-series).
Values are unlikely to remain the same. The
current drainage has since been revised to
discharge this offsite flow separate form Pond 2 at
the same spillway location. Riprap sizing must
account for the combined flow.

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

Unresolved. The revised GEC now shows erosion
protection, however no riprap calculation is
included with the drainage report to indicate
adequate size and length of protection.

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

Unresolved. The revised GEC now shows erosion
protection, however no riprap calculation is
included with the drainage report to indicate
adequate size and length of protection.

Update this worksheet. The GEC plans and the
rational calculation noted (3) 38"x24" RCEP.

Update this worksheet. The GEC plans and the
rational calculation noted (3) 38"x24" RCEP.
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Stage-Storage Table Builder worksheet.
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1. 5yr must be at or below historic rate. Resolved.
2. Revise design so 50 yr and 100yr goes through
the outlet pipe. unresolved.
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developed flow is now releasing greater than
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