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ATTN: Joshua Palmer

SUBJECT: Final Drainage Plan and Report
Building at 8140 and 8150 Cessna Drive

Transmitted herewith for your review and approval is the revised drainage plan and report for the
proposed 8140 and 8150 Cessna Drive in El Paso County. . Itis now revised as requested by the
FAA representative to avoid obstructions within the aviation easements.

Please contact me if | may provide any further information.

Oliver E. Watts, Consulting Engineer, Inc.

BY:
Oliver E. Watts, President

Encl:
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8140 and 8150 Cessna Drive
Final Drainage Plan and Report

1. 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
applicable 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.

Oliver E. Watts ~ Colo. %\ Yo, 9853, Y, date
W fI{
2. OWNERS / DEVELOPER'§' 74 % :

I the owner / developer have read and will comply with all of the requirements specified in this
drainage report and plan.

Ryan Schneider

‘/
By: /w 4 -(L-202y

2610 airmont Street
Colorado Springs, CO 80909

EL PASO COUNTY:

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

Joshua Palmer, P.E., date
County Engineer / ECM Administrator

Conditions:
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4. LOCATION AND DESCRIPTION:

The proposed building is located at 8140 and 8150 Cessna Drive. The legal description is Lot 7,
Block 1, Meadow Lake Airport Filing No. 2; being in Section 4, Township 13 South, Range 64
West of the 6™ P.M., in El Paso County. The site is3.262 acres total. It is proposed that an airport
hanger, along with parking lot and sidewalks be constructed on the east portion of the property.
Approximately 2.292 acres of the site will undergo construction, excavation and grading. The
details of the proposal are shown on the enclosed drainage plan. Parking area, driveway and
sidewalks will be asphalt, and the remaining area outside the building will be landscaped. The
property is in the Sand Creek drainage basin. The lot is currently undeveloped in a range land
condition; approximately 85% of the lot is covered with native grasses.

The purpose of this revision is to redesign the detention pond to avoid obstructions within the
aviation easements on and adjacent to the property.

5. FLOOD PLAIN STATEMENT:

This subdivision is not within the limits of a flood plain or flood hazard area, according to FEMA
map panel number 08041C0554 G, dated December 7, 2018, a copy of which is enclosed for
reference.

6. METHOD AND CRITERIA:

The method used for all computations is that specified in the City-County Drainage Criteria
Manual, using the rational method for areas of the size of the development. All computations are
enclosed for reference and review.

The soils in the subdivision have been mapped by the local USDA/SCS office, and a soils map and
interpretation sheet are enclosed for reference. All soils in this area are of the Perrypark complex,
being in hydrologic group "B".

7. DESCRIPTION OF RUNOFF:

EXISTING DRAINAGE CONDITIONS

The site is located as shown on the enclosed drainage plans in the Meadow Lake Airport of El Paso
County. The natural basin consists of basins A through C on the enclosed existing drainage
conditions map that discharges 0.57 cfs (5-year runoff) / 4.12 cfs (100-year runoff) historically, as
shown on the existing conditions drainage plan. No offsite basins runoff into this development.

PROPOSED DRAINAGE CONDITIONS

The area will be graded to conform to the existing topography shown on the drainage plan, routing
all runoff into a lot area at the southeast portion of the construction site. No clearing will be
necessary within the construction site.

Runoff will be routed southeasterly along airport taxiways to a northerly taxiway where storm
sewers will pick up the runoff from respective basins and direct it to the proposed full spectrum
detention pond located in the southeast corner of the lot, in accordance with County criteria, since
the total disturbed area is over 1 acre. The total runoff into the pond will be 2.2 cfs /5.9 cfs. As
shown on the enclosed computation sheet the 100 year storage required is 0.198 acre feet, which
occurs ata depth of 4.37°. Details of the design are shown on the drainage and outlet plans in the
appendix.
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Runoff is directed (sheet flow) by grading down the traffic runways to the storm sewer shown on
the drainage plan and routed to the detention pond.

The outfall storm sewer will be routed to the existing drainage channel along side of the main entry
taxiway as shown on the enclosed drainage plan, considered the suitable outfall for the site. 229.16
LF of 18” CMP is proposed for an outfall storm sewer, discharging into the existing channel along
Cessna Drive. The design runoff for the 18” CMP and the spillway is 5.9 cfs, the total inflow, as
required by county criteria, so the minimum slope on the outfall pipe is 0.46%. The hydrographs
show the pond outflow to be approximately 3 cfs.

FOUR STEP PROCESS
The following process has been followed to minimize adverse impacts of urbanization

Stepl Employ Runoff Reduction Practices — The extent of impervious materials is minimized
consistent with the objectives of the facility. No curb and gutter or other items that might
concentrate runoff are proposed. Standard BMP’s are provided as shown on the grading and
erosion control plan; Vehicle tracking control, stockpile and staging area protection, and a
concrete washout basin. Silt fence is not used as requested by the Airport, as it is considered a
hazard to taxiing aircraft — instead drainage berms and swales are used as indicated by the
finish topography and identified on the erosion control plan.

Step 1: Employ Runoff Reduction Practices

To reduce runoff peaks and volumes from urbanizing areas, employ a practice generally termed
“minimizing directly connected impervious areas” (MDCIA). Theprincipal behind MDCIA is twofold --
to reduce impervious areas and to route runoff from impervious surfaces over grassy areas to slow
down runoff and promote infiltration. The benefits are less runoff, less stormwater pollution, and less
cost for drainage infrastructure. There are several approaches to reduce theeffective imperviousness of
a development site:

Reduced Pavement Area

Sometimes, creative site layout can reduce the extent of paved areas including parking, thereby saving
on initial capital cost of pavement andthen saving on pavement maintenance, repair, and replacement
over time.

Grass Swales

The use of grass swales instead of storm sewers slows down runoff, promotes infiltration, and also
reducing effective imperviousness. It alsomay reduce the size and cost of downstream storm sewers
and detention.

Implementing these approaches on a new development site is discussed further in the DCM2 section
titled Employing Runoff Reduction Techniques. This sectionprovides a procedure for estimating a
reduced imperviousness based on the useof grass buffers and swales. The latter three of the approaches
for reducing imperviousness are structural BMPs and are described in detail in Section 4.2 ofDCM2
(New Development BMP Fact sheets):

Grass Buffer.
Grass Swale.
Modular Block Porous Pavement (or Stabilized-Grass PorousPavement;
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Step 2 Stabilize Drainageways —The development of this project does not create
Drainageways and is not anticipated to have any negative effects on downstream
Drainageways. Grass swales along the north and south sides of the building are
minimized and slopes are minimized, and they will outfall onto the proposed parking
lot which will direct the flows to inlets and eventually the detention pond. Runoff
across the asphalt pavement will not be concentrated along the said swales.

Step 2: Stabilize Drainageways

Drainageway, natural and manmade, erosion can be a major source of sedimentand associated
constituents, such as phosphorus. Natural Drainageways are often subject to bed and bank erosion
when urbanizing areas increase the frequency, rate, and volume of runoff. Therefore, Drainageways
are required to be stabilized. One of three basic methods of stabilization may be selected.
Constructed Grass, Riprap, or Concrete-Lined Channel

These methods of channel stabilization have been in practice for some time. The water quality benefit
associated with these channels is the reduction of severe bed and bank erosion that can occur in the
absenceof a stabilized channel. On the other hand, the hard-lined low flow channels that are often
used do not offer much in the way of water quality enhancement or wetland habitat. The use of riprap
or concrete lined flood conveyance channels is not recommended, unless hydraulic or physical
conditions require such an alternative. A grass lined channel is recommended along the north line of
Basin A.

Step 3 Provide Water Quality Capture Volume — The limit of disturbance for the proposed
construction is 2.292 acres, therefore water quality / water detention provisions are required and
necessary. Therefore the full spectrum detention pond is proposed.

Step 3: Provide Water Quality Capture Volume (WQCV)

All sites defined as "New Development and Significant Redevelopment™ and all sites requiring
stormwater quantity detention, as listed above in the Section 1.7.1B, shall address stormwater quality by
providing the WQCV. One or more ofsix types of water quality basins, each draining slowly to provide
for long-term settling of sediment particles, may be selected. Information on selecting and configuring
one or more of these WQCYV facilities at a site is provided in the section providing Water Quality
Capture Volume (WQCV). An Extended Detention Basin is recommended for this installation.

Step 4 Consider Need for Industrial and Commercial BMP's — This submittal provides a final
grading and erosion control plans with BMP’s in place. The proposed project will use (dirt)
berms, a vehicle tracking control pad, and concrete washout area, reseeding and landscaping to
mitigate the potential for erosion across the site. The proposed BMP’s are considered fully
adequate.
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8. COST ESTIMATE:
All facilities are private.

Item No. Description Quantity Unit Cost Cost
1 Firebaugh Grated Inlet 2ea | $ 1500.00 $ 3,000.00
2 18 CMP storm sewer 229.16 If 35.00 8,020.60
3 Detention Pond 900 CY 6.00 5,400.00
4 Outlet Structure 1Ea 3000.00 3000.00
Subtotal Construction Cost $ 19,420.60
Engineering 10% 1,942.06
Total Estimated Cost $21.362.66
9. FEES:

No subdivision is required, therefore fees are not due.

10. SUMMARY
The proposed building at this address provides a minimum encroachment in an attractive natural
setting in order to aid in the operation of the Meadow Lake Airport. There will be no adverse

effects on downstream or surrounding properties.

The drainage analysis has been prepared in accordance with the current EI Paso County Drainage

Criteria Manuel. Supporting information and calculations are included in this report.
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MAJOR SUB AREA BASIN Te I SOIL DEV. FLOW RETURN
BASIN BASIN MIN | in /hr. GRP TXEE 5-ry 100-yr PERIOD
PLANIM ACRES LENGTH | HEIGHT qp ap -years-
READ -FT.- -FT.- -CFS- -CFS-
HISTORIC A-C COGO 2.943 300 6 25 A R/L 0.08 0.35 3 100
V=0.7 +220 4 +5
30 124 |40 0.57 4.12
HYDROLOGICAL COMPUTATION — BASIC DATA PAGE 1
FROJ SlALEsshA B U Walls OLIVER E. WATTS, CONSULTING ENGINEER, INC. OF
RATIONAL METHOD DATE: 7/9/21 8

614 ELKTON DRIVE COLORADO SPRINGS, CO 80907




MAJOR SUB AREA BASIN Tc 1 SOIL DEV. C FLOW RETURN
BASIN BASIN MIN | in /hr. GRP TYPE 5-ry 100-yr PERIOD
PLANIM ACRES LENGTH HEIGHT ap ap -years-
READ -FT.- -FT.- -CFS- -CFS-
DEVELOPED A COGO 0.196 300 5 12 A ROOF 0.73 0.81 5 100

ULTIMATE V=1.1 0.062 +150 2.5 +2 A.C. 0.90 0.96
0.434 R/L 0.08 0.36

0.692 14 34 | 2.8 MIX 0.338 0.535 0.8 1.8
B COGO 0.124 300 6 6.0 A ROOF 0.73 0.81
V=2.0 0.198 +1580 1.8 +1.5 A.C. 0.90 0.96
0.568 R/L 0.08 0.35

0.890 7.5 4.6 7.8 MIX 0.352 0.550 1.4 3.8
C COGO 0.150 300 5 20.7 A ROOF 0.73 0.81
V=2.0 0.279 +165 +1.65 +0.1 A.C. 0.90 0.96
0.932 20.8 R/L 0.08 0.365

1.361 3.0 | 4.9 MIX 0.320 0.523 1.3 3.4

+B 0.890 +136.37 | V=4.05 | +0.5

TOTAL 2.251 213 1 29. | 49 MIX 0.333 0.536 22 5.9
+A 0.692 +31.24 V=7.64 | +0.1 0.338 0.535

TOTAL 2.943 244 | 29 | 49 MIX 0.334 0.536 29 7.7

46% IMP :
HYDROLOGICAL COMPUTATION - BASIC DATA PAGE 2
PROJ: 8140 CESSNA BY: O.E. WATTS OLIVER E. WATTS, CONSULTING ENGINEER, INC. OF
DATE: 7/9/21 3-16-22 8

RATIONAL METHOD

614 ELKTON DRIVE COLORADO SPRINGS, CO 80907




STREET AND STORM SEWER CALCULATIONS

STREET LOCATION DISTANCE ELEVATION TOTAL STREET FLOW PIPE TYPE PIPE, CATCH
-ft.- & SLOPE RUNOFF / CAPACITY FLOW BASIN & SLOFE %
-cfs- -cfs- -cfs-
5-yr./100-yr 5-yr./100-yr
PRIVATE C 31.61/30.11 1.3/3.5 3.5 FIREBAUGH GRATE
130.37 0.67% 3.5 12” PVC S=0.67% V=4.45
B 30.70/29.20 FIREBAUGH GRATE
31.24 2.2/5.9 59 12” PVC V=7.5
C 28 OUT OUTLET STRUCTURE
228.16 2.63% 5.9 12” PVC, 1.62% MIN.
OF DITCH 22
SPILLWAY d=dc 5.9 B=10’ D=1’ Z=4:1 d=0.33’

STREET AND STORM SEWER CALCULATIONS
PROJECT: 8140 CESSNA

BY: O.E. WATTS

DATE: 7/9/21

OLIVER E. WATTS, CONSULTING ENGINEER, INC. Page:3
614 ELKTON DRIVE COLORADO SPRINGS, CO 80907 Oof
Pages: 8




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detentlon, Verslon 3.07 (February 2017)

Projact: 8140 Cessna Drive

In ID: 2-28-24 PRIVATE EDB

— omeces
Example Zone Configuration (Retention Pond)

PeamausT.
»ooL.

Required Velume Calculation

StageStorage Caleulation

41422 UD-Detention_v3 0 xism, Basin

Percentage Hydrologic Soil Groups C/D =

Waler Qualty Capiure Volume (WQCV) =

Zone 3 Volume (100-year - Zones 14 2) =

Tolal Available Detention Depth (H,

Selected BMP Type =

Walershed Area =

Walershed Lengih =

Watershed Siope =

Walershed imperviousness =

Percentage Hydrologic Soil Group A =

Percentage Hydrologic Soil Group B =

Desired WQCV Drain Time =

Location for 1-hr Rainfall Depths =

Excess Urban Runoff Volume (EURV) =

Depth Increment =

2yr Runoff Volume (P1 = 1.19in) =

S-yr Runoff Volume (P1=151n) =

10-yr Runalf Volume (P1= 1.75in) =

25-yr Runolf Volume (P1= 2in) =

50-yr Runaff Valume (P1 = 2.25n) =

100-yr Runoff Valume (P1 = 252 in) =

500yt Runoff Volume (P = 3.41in) =

Approximae 2-yr Detention Volume =

Approximate 5-yr Detention Volume =

Approximale 10-yr Detention Volume =

Approximale 25-yr Detention Volume =

Approximale 50-yr Detention Valume =

Appraximale 100-yr Detention Volume =

Zane 1 Volume (WQCV) =

Zone 2 Volume (EURV - Zone 1) =

Tolal Detention Basin Volume =

nwial Surcharge Volume (ISV) =

Wntial Surcharge Depin (1SD) =

Depth of Trickie Channel (Hyc) =

Slope of Trickie Channel (S ) =

Slopes of Main Basin Sides (S.,..) =

Basin Length-lo-Width Rato (Ryw) =

nital Surcharge Area (Ay,) =

Surcharge Volume Length (Lyy) =

Surcharge Volume Width (W) =

Depth of Basin Foof (H;oqa) =

Length of Basin FIoof (L een) =

Width of Basin Floor (W) =

Area of Basin Floor (Ayaul =

Volume of Basin Floor (Vigoa) =

Depth of Main Basin (Hyuun) =

Lenglh of Main Ba&in (Luaw) =

Width of Main Basin (W) =

Area of Main Basin (Auuw) =

Volume of Main Basin (Vo) ©

Calcutated Total Basin Volume (V,

Oplional Optonal
Stage - Storage Stage Overre Length widin Area Overe Ar Volume Volume
Description (n) Stege (1Y (n) i} () Ares (17) | (acre) it3) (ac.ty
Top of Micropaol = 000 - - 505 0021
EDB = 1.00 - - 1,673 0038 1,272 0029
294 |acres - 200 - - 1,757 0040 2,977 0058
610 |n - 3.00 - - 2239 0051 4,982 0114
0016 |t 400 - - 2797 0064 7,500 0172
46.00% |percent 500 - 3,351 0077 10,574 0.243
100.0%  [percent = = %
00% [percent = = -
0.0% percent - - - -
400 |hours p =
0048  |acrefeel  Optonal User Override -~ - -
0152 acre-feet 1-hr Precipitation - -
0104 acre-feet 118 inches - - - -
0137 acre-feel 1.50 inches - - -
0169 |acre-feet 175 |inches Z 5 =
0212 |acre-feet 200 |inches - = - -
0269 |acre-feet 225 |inches - = =
0337 |acre-feet 252 |inches P =
0536 |acre-feet 341 |inches = A =
0095 |acre-feel s - -
0129 |acre-teet = - = =
0.158 acre-feet -
0194 acre-feet - - -
0.218 acre-feet - - -
0248 |acre-feet .
0048 lacre-feet
0104 Jacre-feet > =
0095 Jacre-feet -
0248 Jacre-feet 2 -
user ey - =
wer | - .
user |y » = =
user [ & =)
user 5 -
vser  |py - »
user =
wser  |nm = = :
wer |y 3 =
wer |y =
vser |y =
user |y B = = =
vser [y & 3 =
user  |nm - - -
vser  |neg - = = =
wer |y = = =
user  n 5 -
uer |y ) = "
wer |nm - =
wer |n = =
s |acre-feet = =

212872024, 822 AM
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“ DETENTION BASIN STAGE-STORAGE TABLE BUILDER —H

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

UD-Detention, Verslon 3.07 (February 2017)
Project: 8140 CESSNA DRIVE

Basin ID: 2-28-24 PRIVATE EDB

ZONE 3
zn"‘ngE 1
T N Stage (ft) Zone Volume (ac-ft) Outlet Type
vouune| eun | wacy AL & ~~  Zonel(wacv) 1.48 0.048 Orifice Plate
/ 100-YEAR Zone 2 (EURV) 3.69 0.104 Orifice Plate
v ZONE 1 AND 2 ORIFice

PEAMANENT— oRIFICES ‘one 3 (100-year) 0.095 Not Utilized

homk E: le Zone Configuration (R ion Pond) T Total

User Input: Orlifice at Underdraln Outlet (typlcally used to drain WQCV In a Flitration BMP)
Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface)
Underdrain Orifice Diameter = N/A inches

Calculated Parameters for Underdrain

Underdrain Orifice Area = ft?

Underdrain Orifice Centroid = N/A

feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Welr (typlcally used to draln WQCV and/or EURV In a sedimentation BMP)

Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A 2
Depth at top of Zone using Orifice Plate = 3.13 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 12.50 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A 2
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest
Row 1 (req ) Row 2 (optional) Row 3 (opti Row 4 i Row § Row 6 (op Row 7 (opli Row 8 (op
Stage of Orifice Centroid (ft) 0.00 1.04 2.09
Orifice Area (sq. inches) 2.00 2.00 2.00
Row 9 (optional) | Row 10 I ) | Row i1 i Row 12 (opti Row 13 (op Raow 14 (opti Row 15 Row 16 (opti
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or ) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = 0.00 n/a ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft?
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 Welr (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Welr
Not Selected Not Selected Not Selected Not Selected
Overflow Weir Front Edge Height, Ho = N/A N/A ft (relative to basin bottom at Stage = O ft) Height of Grate Upper Edge, H, = N/A N/A feet
Overflow Weir Front Edge Length = N/A N/A feet Over Flow Welr Slope Length = N/A N/A feet
Overflow Weir Slope = N/A N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = N/A N/A should be >4
Horiz. Length of Weir Sides = N/A N/A feet Overflow Grate Open Area w/o Debris = N/A N/A ft?
Overflow Grate Open Area % = N/A N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = N/A N/A ft2
Debris Clogging % = N/A N/A %

User Input: Outlet Plpe w/ Flow Restriction Plate (Clrcular Orlfice, Restrictor Plate, or Rectangular Orlfice)

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Not Selected Not Selected Not Selected Not Selected
Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.77 N/A ft?
Circular Orifice Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.75 N/A feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians
User Input: Emergency Splllway (Rec or Trapezoldal) Calculated Parameters for Splllway
Spillway Invert Stage= 4.21 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.28 feet
Spillway Crest Length = 10.00 feet Stage at Top of Freeboard = 4.99 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.08 acres
Freeboard above Max Water Surface = 0.50 feet
Routed Hydrograph Results
Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 252 3.41
Calculated Runoff Volume (acre-fi) = 0.048 0.152 0.104 0.137 0.169 0.212 0.269 0.337 0.536
OPTIONAL Override Runoff Volume (acre-fl) =|
Inflow Hydrograph Volume (acre-fl) = 0.048 0.152 0.103 0.136 0.168 0.212 0.268 0.336 0.535
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.00 0.01 0.02 0.16 0.39 0.98
Predevelopment Peak Q (cfs) =| 0.0 0.0 0.0 0.0 0.0 0.1 0.5 1.1 2.9
Peak Inflow Q (cfs) = 0.7 2.2 1.5 2.0 2.5 3.1 39 4.9 7.7
Peak Outflow Q (cfs) = 0.1 03 0.2 03 0.3 0.3 1.5 3.0 6.8
Ratio Peak Outflow to Pred Q= N/A N/A N/A 213 10.5 54 3.1 2.6 2.4
Structure Controlling Flow = Plate Plate Plate Plate Plate Plate Spillway Spillway Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 11 15 14 15 15 16 17 16 15
Time to Drain 99% of Inflow Volume (hours) = 12 17 15 16 17 18 19 18 18
Maximum Ponding Depth (fl) = 1.19 3.10 2.29 2.84 334 3.96 4.32 4.40 4.54
Area al Maximum Ponding Depth (acres) =| 0.04 0.05 0.04 0.05 0.06 0.06 0.07 0.07 0.07
Maximum Volume Stored (acre-fi) =| 0.037 0.119 0.081 0.106 0.133 0.170 0.193 0.198 0.209
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Detention Basin Outlet Structure Design

Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detentlon, Version 3.07 (February 2017)

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

SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK

Time Interval TIME waQcv [cfs) EURV (cfs] 2 Year [cfs) 5 Year [cfs] 10 Year [cfs] | 25 Year [cfs] 50 Year [cfs] | 100 Year [cfs] | 500 Year [cfs]
5.79 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:11:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
Constant 0:17:22 0.03 0.10 0.07 0.09 0.11 0.14 0.18 0.22 0.34
0.863 0:23:10 0.09 0.27 0.18 0.24 0.30 0.37 0.47 0.58 0.92
0:28:57 0.22 0.69 047 0.62 0.76 0.96 1.21 1.50 2.36
0:34:44 0.61 1.90 131 170 2.10 2.63 331 4.12 6.50
0:40:32 0.71 2.22 152 1.98 2.45 3.08 3.89 4.85 7.69
0:46:19 0.67 2.11 1.44 1.88 2.33 2,93 3.70 4.62 7.34
0:52:07 0.61 1.91 131 171 2.12 2,67 3.37 4.20 6.68
0:57:54 0.53 1.70 116 1.52 1.88 2.37 2.99 3.74 5.96
1:03:41 0.45 1.45 0.98 1.29 1.61 2.03 2.57 3.22 5.14
1:09:29 0.40 1.27 0.86 113 1.40 1.77 2.24 2.81 4.48
1:15:16 0.36 115 0.78 1.02 1.27 1.60 2.03 2.54 4.06
1:21:04 0.29 0.93 0.63 0.83 1.03 131 1.66 2.08 3.34
1:26:51 0.23 0.75 0.51 0.67 0.83 1.06 135 1.69 2.73
1:32:38 0.17 0.56 0.38 0.50 0.63 0.80 1.02 1.29 2.09
1:38:26 0.12 0.41 0.27 0.36 0.45 0,58 0.75 0.95 1.55
1:44:13 0.09 0.30 0.20 0.27 033 043 0.55 0.69 113
1:50:01 0.07 0.24 0.16 021 0.26 0.33 0.43 0.54 0.87
1:55:48 0.06 0.20 0.13 0.17 0.22 0.28 0.35 0.44 0.72
2:01:35 0.05 0.17 0.11 0.15 0.19 0.24 0.30 0.38 0.61
2:07:23 0.04 0.15 0.10 0.13 0.16 0.21 0.26 0.33 0.54
2:13:10 0.04 0.13 0.09 0.12 0.15 0.19 0.24 0.30 0.48
2:18:58 0.04 0.12 0.08 0.11 0.14 0.17 0.22 0.28 0.45
2:24:45 0.03 0.09 0.06 0.08 0.10 0.13 0.16 0.20 0.33
2:30:32 0.02 0.07 0.04 0.06 0.07 0.09 0.12 0.15 0.24
2:36:20 0.01 0.05 0.03 0.04 0.05 0.07 0.09 0.11 0.18
2:42:07 0.01 0.04 0.02 0.03 0.04 0.05 0.06 0.08 0.13
2:47:55 0.01 0.02 0.02 0.02 0.03 0.04 0.04 0.06 0.09
2:53:42 0.01 0.02 0.01 0.02 0.02 0.02 0.03 0.04 0.07
2:59:29 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.05
3:05:17 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.03
3:11:04 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02
3:16:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
3:22:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:28:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:34:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:51:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:57:23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:03:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:08:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:14:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:26:20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:32:08 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
4:37:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:43:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:49:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:17 0.00 0.00 0.00 0,00 0.00 0,00 0.00 0.00 0.00
5:01:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:06:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:12:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:18:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:24:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:41:37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:47:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:53:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:58:59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:04:46 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
6:10:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:16:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:22:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:27:56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:33:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:39:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:45:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:51:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:56:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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FEMA MAP PANEL
17=500°

Feel  1.6,000
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Legend
SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Wlthout Base Flood Elevation (BFE)
Zone A, V, AS9

SPECIAL FLOOD With BFE or Depth Zone AE, A0, AH, VE. AR

HAZARD AREAS Regulatory Floodway
0.2% Annual Chance Flood Hazard, Area
of 1% annual chance flood with average
depth less than one foot or with drainag
areas of less than one square mile Zone ;
Future Conditions 1% Annual

- Chance Flood Hazard Zone X
| 4 s Area with Reduced Flood Risk due to
OTHER AREAS OF : iﬁ Levee. See Notes. Zone X
FLOOD HAZARD |7 4”7 47 Area with Flood Risk due to Levee zone D

No SCREEN Area of Minimal Flood Hazard Zone x

[———1 Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard Zone

GENERAL | = — == Channel, Culvert, or Storm Sewer
STRUCTURES (1111111 Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
Water Surface Elevation
Coastal Transect
Base Flood Elevation Line (BFE)
Limit of Study
= Jurisdiction Boundary

Coastal Transect Baseline
Profile Baseline
FEATURES | Hydrographic Feature

Digital Data Available N

No Digital Data Available
MAP PANELS Unmapped

O

{ The pin displayed on the map is an approximate
point selected by the user and does not represe
an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 7/9/2021 at 12:31 PM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.
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Chapter 6 . Hydrology

Table 6-6. Runoff Coefficients for Rationai Method
(Source: UDFCD 2001)

Runoff Coeffldents

Land Use or Surface Percent <
Characteristics Impervious 2-year S-year . 1-year ) 25-year 50-year 100-year
HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG ARB.) HSG C&D. | HSG A&B HSG C&D | HSG A&B | HSG C&D | HsG A&B | HSG C&D

Business

Commerclal Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89

Nelghborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68
Resldential

1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65

1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

1/3Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57

1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56

1Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55
Industrial

Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52
Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54
Rallroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

Undeveloped Areas
Historlc Flow Analysls--

Greenbelts, Agriculture 2 0.03 0.05 0.09 0.16 0.17 0.26 0.26 .0.38 0.31 0.45 0.36 0.51

Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 '0.25 0.25 0.37 0.30 0.44 0.35 0.50

Forest 0 0.02 0.04 0.08 0.15 0.15 - Q.25 0.25 0.37 0.30 0.44 0.35 0.50

Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 . 0.94 - 094 0.95 0.95 0.96 0.96

Offsite Flow Analysis (when 5 o i

landuse Is undefined) 0.26 0.31 0.32 0.37 0.38 0.44 0.44 Q.51 0.48 0.55 0.51 0.59
Streets

Paved 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Gravel 80 0.57 0.60 0.59 0.63 0.63 0.56 0.66 0.70 0.68 0.72 0.70 0.74
Drive and Walks 100 0.89 0.89 0.90 0.50 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Lawns 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

3.2 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is a function of the average
rainfall rate during the time required for water to flow from the hydraulically most remote part of the
drainage area under consideration to the design point. However, in practice, the time of concentration can
be an empirical value that results in reasonable and acceptable peak flow calculations.

For urban areas, the time of concentration (t.) consists of an initial time or overland flow time (¢)) plus the
travel time (#) in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel. For non-

May 2014 City of Colorado Springs 6-17
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Hydrology Chapter 6

t, =t +t, (Eq. 6-7)

Where:
t. = time of concentration (min)
t;= overland (initial) flow time (min)

1= travel time in the ditch, channel, gutter, storm sewer, etc. '(min)
3.2.1 Overland (Initial) Flow Time

The overland flow time, #, may be calculated using Equatibn 6-R.

0.395(1.1-C, WL
t’ = S0.33

(Eq. 6-8)

Where:

4 = overland (initial) flow time (min)

Cs = runoff coefficient for 5-year frequency (see Table 6-6) :

L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)

§ = average basin slope (ft/ft)

Note that in some urban watersheds, the overland flow time'may be very small because flows quickly
concentrate and channelize. .

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, #,, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, £, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999). SO

V=C, Slvo.s . (Eq. 6-9)
Where:

V = velocity (ft/s)

C, = conveyance coefficient (from Table 6-7)

S, = watercourse slope (fv/fr)
6-18 City of Colorado Springs ' May 2014

Drainage Criteria Manual, Volume 1



Chapter 6 : Hydrology

Table 6-7. Conveyance Coefficient, C,

Type of Land Surface |G
Heavy meadow : ' 25
Tillage/field 5
Riprap (not buried)” 6.5
Short pasture and lawns o 7
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

" For buried riprap, select C, value based on type of vegetative cover.

The travel time is calculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes. & . B

The time of concentration () is then the sum of the overland flow time (#;) and the travel time (t) per
Equation 6-7.

3.2.3 First Design Point Time of Concentration in Urban Catchments

Using this procedure, the time of concentration at the first design point (typically the first inlet in the
system) in an urbanized catchment should not exceed the time of concentration calculated using Equation
6-10. The first design point is defined as the point where runoff first enters the storm sewer system,

t, =%+10 ‘ ’ (Eq. 6-10)

Where:

f. = maximum time of concentration at the first design point in an urban watershed (min)

L = waterway length (ft)

Equation 6-10 was developed using the rainfall-runoff data collected in the Denver region and, in essence,
represents regional “calibration” of the Rational Method., Normally, Equation 6-10 will result in a lesser
time of concentration at the first design point and wi}l gevern in an urbanized watershed. For subsequent
design points, the time of concentration is calculated by accumulating the travel times in downstream
drainageway reaches.

3.2.4 Minimum Time of Concentration

If the calculations result in a t. of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum ¢, for urbanized areas is 5 minutes.

3.2.5 Post-Development Time of Concentration
As Equation 6-8 indicates, the time of concentration is a function of the S;yéar runoff coefficient for a

drainage basin. Typically, higher levels of imperviousness (higher 5-year runoff coefficients) correspond
to shorter times of concentration, and lower levels of imperviousness correspond to longer times of

May 2014 City of Colorado Springs, 6-19
Drainage Criteria Manual, Volume 1



Hydrology

Chapter 6

Figure 6-5. Colorado Springs Rainfali

Intensity Duration Frequency
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Rainfall Intensity, | (in/hr)

3.0 |+

2.0 |

1.0 |

0.0
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Duration, D (minutes)

IDF Equations
Lo =-2.52 In(D) + 12.735
Isp = -2.25 In(D) + 11.375
Is = -2.00 In(D) + 10.111
Iyo =-1.75 In(D) + 8.847
Is=-1.50 In(D) + 7.583
I,=-1.19 In(D) + 6.035

Note: Values calculated by
equations may not precisely
duplicate values read from figure.
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Oliver E. Watts
Consulting Engi
Colorado Spring



—
. & LOGARITHMIC 2 X 1 CYCLES s
H“’g KEUFFEL & ESSER CO. MADEIN USA. + 46 7080 . -
by bR A Yol 3 N \
. INTERCEPTED FLOW - CUBIC FEET PER SECOND
= = [N} N} w S ul ™ ~ O W
=2 = [\ N (OV) L (62} [« ~ @ Vvwo w [en} (6] o o o (e o o o O
. . (ow)
Ul i
= - N —_
¥ N o o N o S o o)} ~ ® O O
— Ny o IN o o N ® ; : 1~ ; ed d o e o e P e
O {J 1) 1 ] 1 1 1 ' 1 1 1 [ 1 1 . . ] . 1 ] 1 1 '
- -
— NEEANE : N N N [\
N ) J N J N SN
N 1 N ~ N N \
L EING ~ ™ N N MIEUY
N N N NN N \|V¥
) | NG N NN \ A N =1\ q
i1 T N ~ N M N N \
T [ N N N N % 1 o ~
N i N = ¥ -t
O - \\ R y L K ™ 5 y \NL S O
= o D, \ N N ~ P wil®]
[ G N N N N N b 3 I o
- i =3 } y 3 YN T 3
H i N N
—'\\ ¥ \ E | N N NP \; - X
B < M n
; N i : N i N SEmr
) -~ - i 4 ] 1 } N X » A\ \
R NP A . - E N
o — N N (A°APS \
X N = N 5
1 i - S (¢ |
) T ® J, N X 3
: i N =
N D T ;\ 4 \ 17 - Y
N t : y.
(&2 B s g S S z ﬁ =
o> —— A = 4 " S () o)) 3
: N )
1 N
(e} = - N Iy .
. W- = E N NR| 3 SN B
[@%) (= N N S N q N A N mHEE
2 A 4! N N N N N N A Q
7 ] [ LN 3]
4 | L N > NI 5
Z h A\ CEEh D)
o - I N N R \‘\ N
. P 5 Y. > ~ n w
o= - N N :ﬁ - =
— ] MY L
i ‘\ -
Zig BT
o 1 u = N 5
. - B 5}
C1 & RS m
t s = = 3!
e} == S N
. o- N 3 N “ N N M h: [
@ ™ 5 a . - th
- — . —— N L = - =
== — ——— — ~—_! s B — —
- - N
N 'y
\ N 1N N N C
©0- P BN X N N
AwAT N
AN
- = ~ N N \\I ‘{
— T T . I T
- T S ! 1
. o- (




CESSNA DRIVE

AC. PAV'T.

60' R.O.W. , _
(PUBLIC) u 2 “%
o ~ =/ _ | I %
‘\ e - EXIST. DRAINAGEWAY ”_/ |
/ \Q [=]=]=¢v) 5 |
/ : 5 \/\
i , 7@ = || €
| =i
| AC. PAV'T. v\\ EEI\I/I/:'T.
: 40" TAXIMAY INGRESS/EGRESS EASEMENT JUDGE ORR ROAD
| | 40’ TAXI| EASEMENT
I I v\y (4 I
| | . . - . . _Z= - | S "~ 30
| T T T T T T T T T T T e e e e e e %\K——— : cale 17 = 30
| & |
. | 10 | g |LOTS Contour Interval 1
z | 9 | FILING NO. 4 2 ASSUMED DATUM
= LT 7/ 43040-02-096 o
& I LOT 6 I DETENTION R 4.82 ACRES MEADOW LAKE b | EGEND:
L I g | | "PoND EasEMENT | 210,000 S.F. AIRPORT 3 _—
o e LaOT | | | \ZONING: R4 / GA-O
2 = P 4 FOUND YELLOW #17655 CAP ON #4 REBAR
= | 2 43040-02- 43040-02- 0941 FILING NO. 10 | ——————— e et | S
: . z : 093 : o nsern . | | < FOUND #4 REBAR
L 43040-02-095 . —
— I g o EASEMENT \\/ — - I;/) ] . : B FOUND TELEPHONE PEDESTAL
5 I | | I I . ) e o g : @ FOUND WELL
8 LOT 1 43040-02— 165 LOT 4 : : LOT 5 2
—0p- —02- 43040-02- 43040-02- . L
o o | FILING NO. 10 3040702~ 161 163 FILING NO. 10 | | FILING NO. 10 : — = —
®) R : 0.21 ACRES 164 0.19 ACRES I I 0.27 ACRES 5 x VICINITY MAP
<+ > 3 9,060 S.F. 8,146 SF. | | 11,848 SF. = NT.S,
IC_) 0 4 | : ZONING: R-4 / GA-O ZONING: R—4 / GA-O ZONING: R—4 / GA-0 _ _ZONING:R-4/GA-O | | _ZONING:R-4/GA-O |
p
4 Z z | | 43040-02- 102 43040-02-099 433040-02-086 | |
E § I I AC. PAV'T :
: _L L . N 45’ TAXIWAY INGRESS/EGRESS EJASEMENT | LOT 4 CDNTDUR LEGEND:
4 | . FILING NO. 4 3 ORIGINAL CONTOURS:
! Qo r4p 49000’ 6814 | 0.39 ACRES S8
(L%) —\ ] " - " ‘ ! 0 0'/ 19° 35 ¥ 16,880 S.F.
— \ 50.00 ZONING: R-4 / GA-O
({J ‘ | TAXIWAY \
o | | EASEMENT
| Ip]
= I I 0 TAXIWAY
o I L I | EASEMENT I
@ |
N o ' 4 F
4 | | 8
| 5 3
| g
I - _
I
BOUNDARY ) I
|
| _| | 7 |
AW | LOT 3 |
I = FILING NO. 4|
| I_w = 0.39 ACRES
/ I % 16,988 S.F.
142,100 SF ZONING: R-4 / GA-O
™ | | / 3.262 AC. A LEGEND:
-S5 281N N =
Z S L O | 2\ |x i a > 105/204 RUNOFF IN CFS S-YEAR/100-YEAR
50 Y 2 O N -
azd g | / . g & = | A LIMIT OF DRAINAGE BASIN AND DESIGNATION
[ =N R 3 2 |
= & < . ) b EXISTING STORM SEWER AS LABELED
LI_ < G ~ < —
~ ~ ><
Q
X | = = PROPOSED STORM SEWER AS LABELED
l®) U > ROAD h S
; <E| EAREMENT N S
o S v A b SB LIMIT OF SOILS TYPE AND GROUP
LL
NI5E N 2
%gq': ™~ | ™ _
V) ) SUBDIVISION
285 | / //BEIUNDARY - |
S 3
I 4!
o
|
50.7 $
585’ - T A
1 STORY METAL ¥
COMMERCIAL BUILBING | LOT 2
FILING NO. 4
| 0.39 ACRES |
~ 16,880 SF. |
. I ZONING: R-4 / GA-O!
N O DEMO EXISTING STORAGE BUILDING |
Z
|_
_9 (2 /Q>
_
™ | 170,00’ ) -
] TBM N 19°35'427 W-—490.00 | — : —
I EL. 684040 43040-02-110 | O
| | COMMON AREA 43040-02-111 | zZ
(@) - _
£ s | LOT[2 | 2
Qu? z o | 43040-02- 3044-02- | -
Xog g 5 43040-02- g3 084  43040-02-087  43040-02- gg; , 43040-02- 074g 43040-02- 077 4304GFRNGBINGO>HE 07072 | 7
-l Z 2 14 12 10 8 6 4 2 =
2 < S 0.78 ACRES I L
oY L 16
eR 2 a 2 | 33,976 E.F. 43040-02- g71 |
S 5 & : EAST MEADOW LAKE HANGAR OWNERS ASSOCIATION CHONDO/ZPNING: R-4/GAO 1 : LOT 1
2 Q@ - 40400 ] | FILING NO. 4
Q0 | I 43040-02- 085 088 |43040-02- 080 | 43040-02- g79 | 43040-02- 076 |43040-02- g75 | 43040-02- 073 I 0.39 ACRES |
S | 43040-02- 082 < 3 » o | 16,880 S.F. |
o | | 17 7 S 3 | ZONING: R-4 / GA-O
? | | Prepared by the office of:
Q | | Oliver E. Watts Consulting Engineer inc.
® | L _y COUNTY FILE NO. PPR 2138 614 Elkton Drive Colorado Springs, CO 80907
< | 719-593-0173
| EXISTING CONDITIONS sligpettzeocteer
: | I Celebrating over 43 yeoars in business
orawn By: OLE. WATTS APPROVED BY: REVISIONS  4-14-22 REVISED PER CITY COMMENTS OEw PROJECT 8140 CESSNA DRIVE SHT. NAME SHT. NO.
OLIVER E. WATTS 1
pATE: 7-9-21 PROJ. NO. c-9-24 REVISED PER FAA OEW COUNSULTING ENGINEER LOT 7, BLULK 1, MEADOW DRAI P
|\| Zs‘ }E I Zs |\| OF
e no.  20-5498-04 WG, COLORADO SPRINGS LAKE AIRPORT FIL. NO. 2 ]
SURVEYED BY:' OEW, ESW, 8-14-20 EI— PASI:I CI:IUN—I—Y




CESSNA DRIVE

3o

AC. PAV'T.

&

N

SURVEYED BY:

OEW, ESW, 8-14-20

COLORADO SPRINGS

EL PASO COUNTY

60' R.O.W. \GLL -
(PU B LIC) \L‘ />—/6ﬂ?5// 137, CDNCLW:S% | %
S S i - 0 __— — i\ _
/ - EXIST. DRAINAGEWAY ”_/| Il\l |
/ : =t | B |
S 5 :
i l, ?D = i
N
| AE‘J =
| AC. VT 4° PVC\ \=/ \'\\ SE'\\}(,:-'I- (CUD
: 40" TAXIMAY INGRESS/EGRESS EASEMENT I : JUDGE ORR ROAD
| | 40’ TAXI| EASEMENT j\ |
|
| I - - - - e B . | Scale 1”7 = 30’
| ).l 5
- | | | I LOT 5 Contour Intervali 1
5 | 7 R ol FILING NO. 4 2 ASSUMED DATUM
= LOT 7/ 43040-02-096 I >
; | o e 1 e LM | 482ACRES L EGEND:
. | | | "Ponp easement | ||| 1 210,000 S.F. AIRPORT 3
a - LOT 8 || Lilll 1 T zoNinG: R4/ 6A0
< g | 4204005 43040-02-09 Ll <4 FOUND YELLOW #17655 CAP ON #4 REBAR
o 5o 43040-02- 093 oo FILING NO. 10 | e 7l o FLUND #4 REBAR
8 < 10’ EASEMENT |
| L 43040-02-095 |
— I g : o' EASEMENT I \H — - : B FOUND TELEPHONE PEDESTAL
8 I g [
5 | 18" CMP OUTLET | = @ FOUND WELL
o LOT 1 l | 43040-02 168| 43040-02 |43040 02 | LOT 4 : : LOT S = % I 2
f— —_— - - - - - - . ’ LLI
™ o | FILING NO. 10 #3040702 16t 163 FILINGNO. 10 | | FILING NO. 10 i = - —
. < 164 :
®) R : 0.21 ACRES 0.19 ACRES I I 0.27 ACRES 5 ! = VICINITY MAP
<+ > 3 9,060 S.F. 8,146 SF. | | 11,848 SF. X ) 5 NTS.
lC_) 0 4 | : ZONING: R-4 / GA-O ZONING: R—4 / GA-O ZONING: R—4 / GA-0 _ _ZONING:R-4/GA-O | | _ZONING:R-4/GA-O | /{ /7
O %
bt % 2 | | 43040-0P- 102 43040-02-099 433040-02-086 AL B/ :
E 8 | | AC. PAV'T / / |
| | _I_ 45’ TAXIWAY INGRESS/EGRESS EASEMENT OUTLET /| / o | LOT 4 CDNTDUR LEGEND:
—ASPHALTPAV- NF—
4 : I NV QUT = 2800 // // N FILING NO. 4 ORIGINAL CONTOURS:
| | | ‘] g . .
— — — — - — = < 19° 14 ~_T I N\ 0.39 ACRES 5
. L’\ [~ = Q 4 0~ = 1/“/_ 573 '\ " 16,880 S.F. FINISH CONTOURS:
- | 170.80° 72 - - POND EASEMENT//'\[\ 044 = = = =pf . ~ 50.00 ZONING: R-4 / GA-O r
Q IMIT OF < LN /= — — — F \\\ \ TAXIWAY \ — 5= —
= | | DISTURBANCE 106<YEAR WATER LEVEL 7 — — \\\ I EASEMENT
z | | (FILL \\ \ 3ee’ — o __\ | % TAXIWAY |
% | § | \ \ |§ K\'\ l CONCRETE ~a| ' C|> EASEMENT | 6 24" o
~ ® | \ \ 0.8/18 Tl SEanEL ! |
¢ | \ veL @ % I Aol S050% |
é | A 2 zdy = GRATE 27 X 2
e \g | AN 5 B4 s R TRICKLE CHANNEL
DISTURB(ACI\tJQI_I-:) / % R < i - 127 = 1-0°
I d\ — I | - T+ v
A\ 18 13 o
A l— ) N= ., N
T / e % /3 = | = CATCH Bhs | I |
B _J I % ( 33 |_|4_| \ i — ir'\?\; 3219[-]50 / | 6" ' q.V..'.‘f.' . ‘ -
AN / ! o o LOT 3 I 0N ONE SIDE STANDARD
/ < — FILING NO. 4| GRATED INLET BOTH SIDES WHERE SHOWN
Lw /I = . 039ACRES. tret=1=0"
s < & S ' INLETS SHALL CONFORM TO
\ / & = = 16,988 S.F.
/ 142,100 SF j ComeR : | o JONING.: RA 1 GAO FIREBAUGH PRECAST CO.
™ .l | 3565 AC. ,gwéf‘;ﬁt“ﬁu::?”“ o TE = STD. INLET OR EQUAL | EGEND:
_ > . LEOCIND:
wOS SRS | ! 23
Z9 L O | MIN. 1,000 GALLON - - -
— > : g MIN. 1,000 ¢ 21 a i . > 105/20.4 RUNOFF IN CFS 5-YEAR/100-YEAR
O o “ oy W/ EFFLUENT FILTER o &
- | D e puwe i = | A LIMIT OF DRAINAGE BASIN AND DESIGNATION
a3 W ::RIDSC?:T Hanonr OM e 3 2|
= 9 <T ™ Lol
TR, SN SR i g EEEEE N I S B .\ . . < | EXISTING STURM SEWER AS LABELED
. . o0 <
= Lo ] (RAmY FLO v - rELEY. 68339 = = PROPOSED STORM SEWER AS LABELED
Q <t| EAREMENT / \ < 3
< /
D@ o l For desiggs detajls PROPOSED BUILBING M
%@Iiﬁ_‘l E 392 En 4 6ggg}neering NV _E o
< < - (@] N I
S
c5g | ~~ N W
S | > L pme 8
cum |
| 5 \\ TOP 325 o |
1.3/38 \ INV. 310 |
k TAXI EASEMENT E— 07| <
V= i SR :
ARWACUU ~ 34- _| <
RELEASE \VALVE ~— a5 | 1 STORY METAL ‘ \/\
sy CCATEDAT — 68—36——\ @ COMMERCIAL BUILDING 5 // I | LOT 2
N ™
TWO BALL VALVES/Y \ \ /’ I‘/ FILING NO. 4
| VO ZONES T‘”ﬁ , | I cuTt LIMIT OF DISTURBANCE 2427 AC.
~ | EACH ZONE y - 279 iegs0 sk | - — = FILL /CONSTRUCTION
) I 1 BED / | ZONING: R-4 / GA-O!
O 2 ZONES W/ 2 LATERALS /7 |
AN Z \\ glEQEAuCQngfcI)I\TFEILTRATORS \\Q // <
IC_) Q) o _%ST’SEE&EAII_NFILTRATORS y \ / %l
__l 4 é? = _— \\‘
: ; ‘\\\ ol x—_ // y :
L 1/0.00 - — B_ == 20,00 -«
\ ) A - R
| EEM6840[I]0 N 19°35°42"7 " W—490.00 | — o —
' ' 43040-02-110 43040-02-111 | No springs, streams or wetlands
o | COMMON AREA | Z are within this project
.5 . e B LOT[2 l 9 |
] L = i g : 43040-02— ggz , 120407027084  43040-02-087  43040-02- gg; , 43040-02- 0748 43040-02- 077  4304(FRINGNG3Y§ 02~ 072 : =
g 2 < 14 12 10 8 6 4 2 =
3o > o | o 33076 BE. 43040-02 : -
2R 3 976 B.F. —02- 971
- N~ =] < .
g 5 & : EAST MEADOW LAKE HANGAR OWNERS ASSOCIATION CDNDD’%ON'NG'R'E/GA'O 1 : LOT 1
2 S - o | FILING NO. 4
S | | 43040-00— 0gp | 20407027 085 490407027088 | 43040-02- 080 | 43040-02- (g | 43040-02- 076 | 43040-02- g75 | 43040702~ 073 I 0.39 ACRES |
o | | 5 13 " 5 5 | 16,880 S.F. |
= | | 7 v S | ZONING: R-4/GA-O | |
, | | Prepared by the office of:
I | Oliver E. Watts Consulting Engineer inc.
A | L _: 614 Elkton Drive Colorado Springs, CO 80907
< | 719-593-0173
| olliewatts@aol.com
: | I COUNTY FILE NO. PPR 2138 Celebrating over 43 yeoars in business
oranN By OE. WATTS APPROVED BY: REVISIONS  4-14-22 REVISED PER CITY COMMENTS OEW PROJECT 8140 CESSNA DRIVE SHT. NAME SHT. No.
OLIVER E. WATTS 1
DATE: 7—-9-21 PROJ. NO. 2-9-24 REVISED PER FAA OEW CONSULTING ENGINEER LOT /, BLOCK 1, MEADOW O
owe. No. 20-5498-05 — LAKE AIRPORT FIL. NO 2 ]




2'-6"

STD. MANHOLE STEPS

11'-0*

4'—0"

]J: — 4'—0"

PILLWAY —1L
10’ DIKE
35 TOP DIKE LEVEL '
33.37 3 — 10’ DIKE 33.37 N\
PRI IR RRIIIT T o 1::]8';\Y/Rw\é\/$31?§.37 L— 17 MIN. COVER
) (TYP)
30 WOCV WS 29.36 22 H HGL S%\MXIWY GRADE *
12" PVC 32.33’ . ' : =
o5 X POND f i \ 18 PVC S=0.77 MIN. f PLAN UARDRAIL
E]'\Jll/d 0%?-00 INV. 28.00
4'Xe" CONC. INV. 27.50 /
6820 TRICKLE INV L
CHANNEL 5758
S=0.50% MIN. ' TOP OF DIKE 33.27
= _——
100-YR WS 32.27 1 SPILLWAY LEVEL
4
EURV WS 3165 B
OUTLET WORKS SECTION 3\\’ I L00-YEAR FLOW
ORIFICE PLATE RESTRICTOR
17=10" Wacy WS 2936 /(SEE FIGURE OS-4) -
' 7
MICROPOOL
PERMANANT
WSEL. 28.00 | 18" CMP OUTLET
g
TRASH RACK/
TOP OF FILL , (SEE FIG. OS-4)
TOP EL. 33.27 | INV. EL.
: /25.50 06" IN\é.SI:ZSIE .
DETENTION POND Cive 32?’ 7™ —AC. D/W — + . - : .“ N ’
* . . <A o '
. < 4 > ‘ . A / <,
01_61
! 2 VL RIPRAP = /
} #4@12e-w
INV. 28.0 | |
10.00"
‘ SECTION ‘
PROFILE
0 _6 - - 11 _0 - 01_8‘= 41_01 - 01_8’
SPILLWAY DETAILS
1/4"=1"-0"
8"
TYP.
STAINLESS STEEL BOLTS PROFILE
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, SAFETY GRATE WITH 5°
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EURV AND WQCV TRASH RACKS:
FOR FULL SPECTRUM DETENTION q
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12" 0.655" o \
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