


FINAL DRAINAGE REPORT FOR
AIRPORT SPECTRUM FILING NO. 1 (OFF-SITE)

Engineer’s Statement

This report and plan for the drainage design of Airport Spectrum Filing No. 1 (Off-Site) was prepared by
me (or under my direct supervision) and is correct to the best of my knowledge and belief. Said report
and plan has been prepared in accordance with the City of Colorado Springs Drainage Criteria Manual
and is in conformity with the master plan of the drainage basin. | understand that the City of Colorado
Springs does not and will not assume liability for drainage facilities designed by others. | accept
responsibility for any liability caused by any negligent acts, errors or omissions on my part in preparing
this report.

SIGNATURE (Affix Seal):

Kyle R. Campbell, Colorado P.E. No. 29794 Date:

Developer’s Statement

Bert A. Getz Trust hereby certifies that the drainage facilities for Airport Spectrum Filing No. 1 {Off-Site)
shall be constructed according to the design presented in this report. [ understand that the City of
Colorado Springs does not and will not assume liability for the drainage facilities designed and/or
certified by my engineer and that are submitted to the City of Colorado Springs pursuant to section
7.7.906 of the City Code; and cannot, on behalf of Airport Spectrum Filing No. 1 (Off-Site), guarantee
that final drainage design review will absolve Bert A, Getz Trust and/or their successors and/or assigns
of future liability for improper design. | further understand that approval of the final plat does not
imply approval of my engineer’s drainage design.

Name of Developer

Authorized Signature Date

Printed Name

Title

6730 N. Scottsdale Rd, #250 Paradise Valley, AZ 85253
Address:

City of Colorado Springs Statement:
Filed in accordance with Section 7.7.906 of the Code of the City of Colorado Springs, 2001, as amended.

For City Engineer Date
Conditions:
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FINAL DRAINAGE REPORT FOR

AIRPORT SPECTRUM FILING NO. 1 (OFF-SITE)

PURPOSE

This document is the Final Drainage Report for Airport Spectrum Filing No. 1 (Off-Site). The purpose of this
report is to identify offsite drainage patterns, determine a proposed storm sewer system that safely routes
developed storm water runoff to adequate full spectrum detention and water quality facilities and releases
to the adjacent creek in accordance with all applicable City requirements. This report serves as the off-site
analysis to support the separate on-site analysis for the proposed Lot 1 development (Kum & Go). Separate
Preliminary and/or Final Drainage Reports are required with any site development outside of proposed Lot 1

that will detail exact drainage calculations; water quality facilities, basin fees, etc.

At this time, only Lot 1, Airport Spectrum Filing No. 1 is proposed to be developed and no other specific on-

site uses have been identified.

GENERAL DESCRIPTION

Lot 1, Airport Spectrum Filing No. 1 is a 2.485-acre development within the northeast quarter of Section 1,
Township 15 South, Range 66 West of the 6™ Principal Meridian in the City of Colorado Springs in El Paso
County, Colorado. This subdivision is a small portion of the overall previously annexed area of 78.955 acres
that included existing Powers Boulevard. Lot 1 is located on the south side of Milton E. Proby Parkway just
east of proposed Globe Street public right-of-way. The Existing Clear View Estates Subdivision and large lot
El Paso County single-family homes and open space {owned by Frank Watson) sits directly west of the site,
with Powers Blvd. located 500’ east side of the site. The proposed development includes a single lot for a
convenience gas station (PUD Zone Districts) and a proposed public roadway servicing the site (Globe Street).
No phasing of this development is proposed. Lot 1 access is proposed from Milton E. Proby Parkway to the
north {right-in/right-out to the east and public Globe Street to the west). The existing Windmill Gulch

Channel is located along the western edge.

The average soil condition of the entire site reflects Hydrologic Group “A” (Blakeland loamy sand) as
determined by the “Soil Survey of El Paso County Area,” prepared by the National Cooperative Soil Survey

{see map in Appendix).
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EXISTING DRAINAGE CONDITIONS/PREVIOUS DRAINAGE STUDY

The site is located within the Windmill Gulch Drainage Basin and was studied in the “Windmill Gulch Drainage
Basin Planning Study,” by Wilson & Company, last revised February 1992. The runoff from this site sheet
flows directly west into the adjacent Windmili Gulch Channel, which drains from north to south. The site is
covered in native grasses. The existing topography slopes generally from east to west between 3 and 6%
with small areas up to 4:1. The existing Windmill Gulch Channel contains a FEMA designated 100-year

floodplain that is outside of the proposed development area and plat.

The Drainage Basin Planning Study provides recommendations for the entire stretch of Windmill Guich from
the Fountain Creek discharge point to the upper limits of the basin. The recommendations were based upon
the 24-hour 100-year storm event for all future fmproved conditions, the proposed site being always planned
as commercial development (See D.B.P.S. information located in Appendix). Per the selected Alternative #2
in the D.B.P.S. and the preliminary plan/profile sheets, minimal channel improvements are required for the
portion of the channel adjacent to the proposed site. Per the D.B.P.S. “due to the sensitive nature of this
portion of the channel, about 2,200 feet should be left in its natural state except for a meandering low flow
channel and the addition of 3 grade control structures and 3 drop structures to prevent stream degradation.”
None of these proposed facilities are located directly adjacent to this site. The environmentally sensitive
areas are further described as beginning “approximately 1,200 feet south of Drennan {Milton E. Proby) Road.
At this point, the rangeland swale transitions into a riparian area with cottonwood trees and a flowing
channel fed by springs. The area can be described as a narrow strip of herbaceous wetland surrounded by
several groves of cottonwood trees.” There is a planned large regional detention facility (DBPS ACT #2, Pond
3} located in-line within the Windmill Gulch channel downstream of the proposed site (see preliminary
drainage map). The D.B.P.S. improvements within the proposed site are the aforementioned check and drop
structures and an extension {60” RCP) of the Powers Bivd. culvert to the channel. Therefore, two scenarios
couid take place:

1. If downstream future regional detention facility is not in place prior to any Airport Spectrum
development, on-site full spectrum detention with stormwater guality will be required on-site prior
to release into the adjacent Windmill Gulch Channei.

2. If the downstream future regional detention facility is constructed prior to any Airport Spectrum

development, only on-site stormwater quality will be required.
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Approximately Qoo = 240 cfs enters the site as historic flow under Milton E. Proby Parkway, per the DBS. This
site was also studied in the “Preliminary Drainage Report for Airport Spectrum Annexation and PUD Concept
Plan”, by Classic Consulting Engineers and Surveyors, dated November 2017. This report included a similar
summary as above of the approved DBPS, as well as providing direction requiring on-site detention and
stormwater quality if downstream facilities are not built (which is the current scenario). Adherence to the

recommendations of the accepted Preliminary Drainage Report are adhered to in this report.

The following is an Existing Conditions analysis in adherence to the DCM requirements for a Final Drainage

Report. An Existing Conditions Drainage Map is located in the Appendix.

Design Point 1 (Qs = 8.8 cfs, Qo0 = 15.8 cfs) is the runoff along Milton Proby Pkwy. at the low point of Basin
EX-A, 1.90 acres of roadway (Milton Proby Pkwy. and Powers Blvd.). This runoff is intercepted by an existing
grated inlet within the pan of the existing Milton Proby curb. This storm water is routed west via an existing
storm system within Milton Proby and discharges into the box culvert crossing of Windmill Gulch & Milton

Proby Bivd. upstream of Design Point 4.

Design Point 2 {Qs = 0.5 cfs, Quo0 = 3.6 cfs) is the runoff from Basin EX-B, 1.20 acres of roadside ditch along
Milton Proby Pkwy. This runoff is intercepted by a 15” open ended (flared end section) storm pipe the collects
the runoff with minimal ponding and conveys into the downstream headwall of the box culvert under Milton

Proby Pkwy., combining with that from DP-1 within the Windmill Gulch channel,

Design Point 3 (Qs = 7.4 cfs, Qo0 = 34.7 cfs} is the runoff from Basins EX-C and EX-D. Basin EX-C is 3.75 acres
of upstream, off-site undeveloped land, and portions of Milton Proby Pkwy. and Powers Blvd. that drains
onto the overall Airport Spectrum boundary and Basin EX-D, 10.80 acres of undeveloped land. This runoff
combines and sheet flows across the native ground and vegetation to the south-west corner where it outfall
into the Windmill Gulch channel, containing a FEMA 100-year floodplain limits (shown on the Drainage

Maps).
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Design Point 4 {Qs = 13.9 cfs, Quoo = 48.3 cfs) is the runoff from Design Points 1-3 and represents the total
Existing Conditions runoff from the proposed project area and affected tributary areas that is draining into

Windmill Gulch,

PROPOSED DRAINAGE CONDITIONS

Developed runoff from Airport Spectrum Filing No. 1 development areas consists of the proposed southerly
extension of public Globe Street and development of Lot 1 and adjacent private drive-aisles and will be
conveyed via surface drainage and private storm sewer systems to a proposed temporary full spectrum
detention storm water quality facility located at the southerly terminus of the Globe Street extension. This
temporary facility will be designed and installed per the latest City of Colorado Springs drainage criteria and
detailed within site specific BMP Construction Drawings. As the Buyer of Lot 1, Kum & Go, is responsible for
lot Final Drainage Report preparation with their Development Plan and Final Plat submittal. This Final
Drainage Report is intended to detail adjacent flows and facilities. As this initial development is a very small
portion of overall Airport Spectrum upstream development, we are proposing a Temporary Full Spectrum
Detention and Water Quality Facility for the currently proposed roadway and gas station infrastructure. The

following is a detailed breakdown of the Proposed Drainage Conditions:

Design Point 1A {Qs = 9.8 cfs, Quoo = 17.6 cfs} is the runoff along Milton Proby Pkwy. just prior to the proposed
Globe Street intersection within Basin EX-A, 1.90 acres of roadway (Milton Proby Pkwy. and Powers Blvd.). A
large portion of this runoff is intercepted by a proposed 15’ CDOT Type R At-Grade inlet with the remaining
runoff continuing to Design Point 1B. A proposed 18” RCP (Pipe 4, Qs = 8.8 cfs, Q100 = 12.4 cfs) conveys the

intercepted runoff to the type 13 inlet at Design Point 1B.

Design Point 1B (Qs = 1.6 cfs, Qioo = 6.4 cfs) is the runoff along Milton Proby Pkwy. in the low point of the
roadway and at the proposed intersection with Globe Street. Two CDOT Type 13 grated inlets will be installed
within the concrete cross pan to intercept the entirety of this runoff. A proposed 18” pipe conveys this water
and that from Pipe 4 to the existing storm system from the Milton Proby existing roadway improvements.
This storm water is routed west via the existing storm system within Milton Proby and discharges into the

box culvert crossing of Windmill Gulch & Milton Proby Blvd. upstream of Design Point 4.
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Design Point 2A (Qs = 0.2 cfs, Quoo = 1.1 cfs) is the runoff from Basin EX-B3, 0.37 acres of existing roadside
ditch along Milton Proby Pkwy. The proposed right-in/right-out access point creates the need for a 12"
culvert (Pipe 6) at this location to keep this runoff running west toward the existing Windmill Guich box

culvert.

Design Point 2B (Qs = 0.2 cfs, Qo0 = 1.8 cfs) is the runoff from Design Point 2A & Basin EX-B2, 0.23 acres of
existing roadside ditch along Milton Proby Pkwy. The proposed Globe Street full movement access point
creates the need for a 12” culvert (Pipe 7) at this location to keep this runoff running west toward the existing

Windmill Gulch box culvert.

Design Paint 2C (Qs = 0.3 cfs, Qio0 = 2.5 cfs) is the runoff from Design Point 2C & Basin EX-B1, 0.21 acres of
existing roadside ditch along Milton Proby Pkwy. This runoff is intercepted by an existing 15” open ended
{(flared end section) storm pipe the collects the runoff with minimal ponding and conveys into the
downstream headwall of the box culvert under Milton Proby Pkwy., combining with that from DP-1 within

the Windmill Gulch channel,

Design Point 3 (Qs = 14.7 ¢fs, Qoo = 29.7 cfs) is the total developed runoff into the proposed Temporary Full
Spectrum Detention and Water Quality Facility. This consists of runoff from Pipe 2, Design Point 7, Design
Point 8, and Basin D. Basin D is 1.93 acres of the temporary detention pond and tributary undeveloped
(future commercial) adjacent land that drains directly into the proposed pond. This facility is a PRIVATE,
Temporary Full Spectrum Extended Detention Basin per the City of Colorado Springs and Urban Drainage and
Flood Control District (UDFCD}. As this facility is ‘temporary’ the permanent concrete structures in the
bottom of the pond are not required (concrete forebay, trickle channel, and pond outlet box), instead riprap
erosion protection and an 8” standpipe {with orifice holes) and outfall will convey the restricted release into
the downstream Windmill Gulch channel corridor. The outlet orifice holes and pond infiltration was
determined using the UDFCD UD-Detention version 3.07 workhook {(included in the Appendix) and quantifies

the release rate from this facility at Qs = 0.3 cfs and Q100 = 1.8 cfs, less than historic runoff rates.

A total of 6.00 acres of tributary land drains into this temporary facility with a composite imperviousness of

35.3%. This composite imperviousness was determined using the Site-Level Low Impact Development (LID)
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Design Effective Impervious Calculator {IRF Form) located in the Appendix of this report. The UDFCD UD-
BMP version 3.05 workbook {included in the Appendix) was used to calculate the Extended Urban Runoff
Volume {EURV) of 0.222 acre-feet. This volume is provided under the top of the standpipe {within the orifice
holes, elevation 5919.00 and providing 0.37 acre-feet of EURV). Pipe Run 2, 24” RCP, will discharge into the

northern end of the temporary pond within the riprap rundown and erosion protection.

Per the City of Colorado Springs Drainage Criteria Manual Vol. 1, Chapter 6, Table 6-2, 1-hour rainfall depths
were used in the UD-Detention workbook and outlet drain time calculations. These values are: 2-year =
1.19”, 5-year = 1.50", 10-year = 1.75", 25-year = 2.00”, 50-year = 2.25”, and 100-year = 2.52”. The bottom of
the detention basin (lowest orifice hole) is at an elevation of 5916.00 with the EURV provided at the elevation
5919.00. An 8" diameter (3.0' exposed height) standpipe and outlet pipe is proposed with a top of standpipe
at this 5919.00 elevation. For a Full Spectrum facility, the outlet box orifice hole within the front plate is to
drain the EURV in less than 72 hours. Per the latest UD-Detention version 3.07 spreadsheet from Urban
Drainage (release February 2017} a total of (3) orifice holes are to be installed in the front plate of the outlet
box with the bottom orifice hole of 1.3” wide x 1” high, and middle orifice of 2” wide x 4” high, and upper
orifice of 2" wide x 4” high. This orifice hole sizing the overall pond outlet design meet all required drain
times for all of the various storm events as shown on the UD-Detention workbook located in the Appendix of

this report.

An 8” PVC outlet Pipe 3 will convey the detained release (Qs = 0.3 cfs, Quoo= 1.8 cfs, 100-yr water surface
elevation of 5919.59, into the adjacent Windmill Gulch drainage channel and just outside of the effective
100-yr FEMA floodplain. A 2" wide x 3’ long riprap pad {D50 = 6”, Depth = 1.0’ min.) will be installed at
the exit point of this 8” pipe (sizing calculation included in the Appendix}. A 10’ length riprap (Type M,
D50 = 127, Depth = 2.0’ min.) emergency overflow spillway located at elevation 5920.00 will pass the
entire 100-year storm event (25.4 cfs) into the downstream Windmill Gulch at a flood depth of less than
1.0" in case of complete outlet pipe failure. The proposed 10’ wide top of berm elevation is at 5922.00,

allowing for over 1.0’ of freeboard of the emergency spillway flow elevation.

This Temporary Facility adequately treats the developed runoff from Lot 1 and the supporting roadway

infrastructure. Any additional development tributary to this proposed facility will require further
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drainage analysis and pond modifications or the installation of the permanent facility. The proposed
facility is only 4’ deep (bottom to spillway) and therefore is not deemed a Jurisdictional size dam by the

State of Colorado. Maintenance of this Private Temporary Facility will be by the developer.

Design Point 4 (Qs = 13.2 cfs, Qoo = 40.3 cfs) is the runoff from Design Points 1, 2, 9, Pipe 3, and Basin F
which represents the total Developed Conditions runoff from the proposed project area and affected

tributary areas that is draining into Windmill Gulch. This runoff amount is less than in the Existing Conditions

due to the installation of the temporary full spectrum detention facility and limited release rate. All

developed runoff is treated via the detention/water quality facility and thus the proposed development does

not hinder runoff within and downstream of Windmill Gulch and the Fountain Creek tributaries. Pipe 3 is the

restricted release from the proposed Temporary Detention Facility and releases Qs = 0.3 cfs and Qioo = 1.8
cfs per the UD-Detention workbook (See Appendix). Basin F is 1.45 acres of undeveloped land and adjacent
slope area to Globe Street that drains directly west into the Windmill Gulch corridor. As the grading limits

are just outside of the effective FEMA 100-year floodplain limits, no additional permitting is required.

Design Point 5 (Qs = 3.1 cfs, Quo0 = 6.3 cfs} is the runoff from Basins B1-6, 0.95 acres of proposed gas station
area and covered within the Drainage Report from Olsson consultants. This runoff is collected within the on-
site private storm system and extended to the 12” stub {Pipe 1) provided from the inlet at Design Point 6.
This runoff continues within the proposed storm system into the temporary detention/water quality facility

at Design Point 3.

Design Point 6 (Qs = 3.4 cfs, Qoo = 8.8 cfs) is the runoff from Basins B-5, B-9, and A. Basins B-5 & B-9 are
0.35 and 0.07 acres respectively of proposed gas station area and covered within the Drainage Report from
Olsson consultants. Basin A is 1.68 acres of shared drive aisle, proposed right-in/right-out intersection with
Milton Proby Pkwy., and adjacent undeveloped and future commercial area. This runoff is collected along
the proposed curb and gutter {south side) of the shared drive aisle where a proposed 15’ CDOT Type R curb
inlet (at-grade) intercepts the majority of the runoff. The runoff not intercepted by this inlet continues along
the curb line to Design Point 7 and into the proposed temporary pond. Pipe 2 {24” RCP, Qs = 6.1 cfs, Quoo =
13.6 cfs) conveys the combined runoff (at-grade inlet and Pipe 1) to the south and into the proposed

temporary full spectrum detention and water quality facility at Design Point 3.
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Design Point 7 {Qs = 1.9 cfs, Quoo = 4.4 cfs) is the runoff from Basins B-8, C-2, and flow-by from Design Point
6. Basin B-8 is 0.22 acres of proposed gas station area and covered within the Drainage Report from Olsson
consultants. Basin C-2 is 0.41 acres of proposed Globe Street {Public R.0.W.) that drains south from the
Milton Proby Pkwy. connection point and will be collected by a future downstream sump inlet and routed to
a future permanent full spectrum detention/water quality facility, location to be determined. Until then, this
runoff will simply run off the end of the roadway/curb and down a riprap rundown into the proposed

Temporary Full Spectrum Detention and Water Quality Facility (Design Point 3).

Design Point 8 {Qs = 1.8 cfs, Qo0 = 3.2 cfs) is the runoff from Basin C-1, 0.38 acres of proposed Globe Street
{Public R.0.W.) that drains south from the Milton Proby Pkwy. connection point and will be collected by a
future downstream sump inlet and routed to a future permanent full spectrum detention/water quality
facility, location to be determined. Until then, this runoff will simply run off the end of the roadway/curb
and down a riprap rundown into the proposed Temporary Full Spectrum Detention and Water Quality Facility
{Design Point 3). The riprap rundown calculations are included in the Appendix as runoff from both Design

Points 8 & 9 drop about 12" down into the proposed Temporary Pond.

Design Point 9 {Qs = 5.7 cfs, Quoo = 22.9 cfs) is the undeveloped runoff from Basin E, 5.31 acres of Airport
Spectrum future development and that from Basin EX-C, 3.75 acres of existing upstream roadway (Powers
and Milton Proby) and land described in the Existing Conditions portion of this report. This runoff sheet flows
across the undeveloped and overlot graded land, bypassing the proposed temporary detention/water quality
facility. This runoff continues to drain south-west across native ground and vegetation and into the Windmill

Gulch channel corridor and to Design Point 4.

EROSION CONTROL PLAN

The City of Colorado Springs Drainage Criteria Manual specifies an Erosion Control Plan and associated
cost estimate be submitted with the Final Drainage Report. A Grading & Erosion Control Plan has already
been reviewed and approved by the City with erosion control assurances already being posted for the

prior bulk grading that already took place. Adequate erosion control measures are to be instalied prior
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to Lot 5 development. An additional Lot 5 site detailed grading plan as well as construction plans for the
storm sewer and water quality facility will be processed through the City of review and approval prior to

construction.

FLOODPLAIN STATEMENT
No portion of this site is located within a floodplain as determined by the Flood Insurance Rate Maps

{F.LR.M.) Map Number 08041C 0763G effective date, December 7, 2018 (See Appendix).

DRAINAGE AND BRIDGE FEES
The Airport Spectrum development is located in the Windmill Gulch Basin. Fees or use of existing credits are
due prior to plat recordation. Prior to issuance of building permits a plat will need to be recorded and

appropriate fees paid. No reimbursable public facilities are anticipated with this development,

Drainage Fees:
$14,594/acre x 2.485 acres $ 36,266.09

Pond Land Fees:

$3,055/acre x 2.485 acres $ 7,591.68

Bridge Fee:

S271/acre x 2.485 acres S _673.44
TOTAL $44,531.21

Fees are required to be paid prior to Plat Recordation, and may be a combination of fees or offsets for facilities

constructed within the drainage basin.
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SUMMARY

Runoff for the proposed Airport Spectrum development is collected in on-site private storm sewer systems
and routed to a temporary BMP providing EURV. Adjacent channel improvements are not required per the
recommendations in the D.B.P.S. This report reflects required water quality and detention facilities and a

private storm sewer collection system.

PREPARED BY:

Classic Consulting Engineers & Surveyors, LLC

Kyle R. Campbell, P.E.
Division Manager M /2429.10/REPORTS/FDR docx
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1. City of Colorado Springs/County of El Paso Drainage Criteria Manual dated October 1991.

2. “Windmill Gulch Drainage Basin Planning Study,” prepared by Wilson & Company, last revised
February 1992.

3. Drainage Criteria Manual (Volume 3) latest revision April 2008, Urban Drainage and Flood Criteria
District.
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Hydrologic Seil Group—E| Pasco County Area, Colorado

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AQI Percent of AOI
'8 Blakeland loamy sand, 1 | A 106.6 100.0%
to 9 percent slopes
Totals for Area of interest 106.6 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential, Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups {A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet, These
consist chiefly of moderately deep or deep, moderately well drained or wel
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

usba  Natural Resources
- Conservation Service

Web Scil Survey
Naticnal Cooperative Soil Survey

8/5/2019
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Hydrologic Soil Group—El Paso County Area, Colorado

Tie-break Rule: Higher

uspa  Natural Resources Web Soil Survey 8/5/2019
- Conservation Service National Cooperative Soil Survey Page 4 of4
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JOB NAME:
JOB NUMBER; 2429.10
JOATE: 030118
CALCULATED BY: MAL

Airport Spectrum Subdivision Filing No. 1

FINAL DRAINAGE REPORT ~ BASIN RUNOFF COEFFICIENT SUMMARY (EXISTING CONDITIONS)

IMPERVIOUS AREA | STREETS | "OTAPSCEECHIREL AREAS (NOT WEIGHTED WEIGHTED CA
TOTAL

BASN | ARFA(AC)|AREA(AC)  C(5)  C(100) |AREA(AC)  Cf5) c(100) B cioo) | ca@) CA(100)

EXA 1.90 1.90 0.90 0.96 0.00 0.08 0.35 0.90 0.96 171 1.82

EXB 1.20 0.00 0.90 0.96 1.20 0.08 0.35 0.08 0.35 040 0.42

EXC 375 1.08 090 | 096 2.67 0.08 0.35 032_| 053 119 1.97

EXD 1080 | 000 0.90 096 | 1080 | o0 0.35 0.08 0.35 0.86 378
Classic Consulting
Alrport-Filing]-FDR CALCS.xlsx Page 1of 9 81112019







JOB NAME: Airport Spectrum Subdivision Filing No. 1
JOB NUMBER: 2429.10
[DATE: 03/01/18
CALCULATED BY: MAL
FINAL DRAINAGE REPORT ~ SURFACE ROUTING SUMMARY - EXISTING CONDITIONS
Intensity Flow
Design N . Equivalent | Equivalent | Maximum
. Contributing Basins I(5 (100
Point(s) 9 cas) | capoo) | Te ©) | 1100y Q) | Q(1eo) f e
1 BASIN EX-A 1.71 1.82 5.0 517 868 8.8 15.8  |Existing Grated Inlets
2 BASIN EX-B 0.10 042 5.1 513 862 05 36 Existing Roadside Ditch
3 BASIN EX-C & BASIN EX-D 205 575 143 380 604 74 sy [urece rncfio Windml
TOTALRUNOFF TO
4 DP-1 +DP-2 + DP-3 3.86 8.00 143 3.0 6.04 13.9 48.3 CREEK
Classic Consulting
Airport-Filing]-FDR CALCS.xlsx Page 30/ 9 81172019



JOB NAME: Airport Spectrum Subdivision Filing No. 1
JOBNUMBER:  2429.10
DATE: T30T7T8
CALCULATED BY: MAL
FINAL DRAINAGE REPORT ~ BASIN RUNOFF COEFFICIENT SUMMARY (PROPOSED CONDITIONS)
IMPERVIOUS AREA  STREETS LOTS’LA"DSCT,';E,’E,:E’:% AREAS (NOT WEIGHTED WEIGHTED CA
TOTAL
BASIN AREA (AC)| AREA(AC)  C(5) c(100) |AREA(AC)  C(5) C(100) C(5) c(100) CA(5) CA(100)
EXA 215 210 0.90 0.95 0.05 0.08 0.35 0.88 0.95 1.89 2.03
EXB1 0.21 0.00 0.90 0.96 0.21 0.08 0.3 0.08 0.3 0.02 0.07
EX-E2 0.23 0.00 0.90 0.9 023 0.08 035 0.08 0.35 0.02 0.08
EX-B3 0.37 0.00 0.90 0.96 0.37 0.08 0.35 0.08 0.35 0.03 013
EX-C 3.75 1.08 0.90 0.96 267 0.08 0.35 032 053 119 197
A 168 0.38 0.90 0.96 1.30 0.08 0.35 027 0.49 045 0.82
B1-6 0.95 C VALUES FROM OLSON KUM & GO REPORT 0.64 076 0.61 0.72
B5 0.35 C VALUES FROM OLSON KUM & GO REPORT 068 079 0.24 0.28
B7 0.03 C VALUES FROM OLSON KUM & GO REPORT 0.90 0.96 0.03 0.03
B8 0.22 C VALUES FROM OLSON KUM & GO REPORT 0.23 047 0.05 0.10
B9 0.07 C VALUES FROM OLSON KUM & GO REPORT 0.90 0.96 0.06 0.07
1 0.38 0.38 0.90 0.96 0.00 0.08 0.35 0.90 0.96 034 0.36
c2 0.41 041 0.90 0.96 0.00 0.08 0.35 0.90 0.96 037 0.39
D 193 0.00 0.90 0.96 193 0.08 0.35 0.08 0.35 0.15 0.68
E 5.31 0.00 0.90 0.96 5.31 0.08 0.35 0.08 0.35 0.42 1.86
F 145 0.00 0.90 0.96 145 0.08 0.35 0.08 0.35 0.12 0.51
M 015 0.14 0.90 0.96 0.01 0.08 0.35 0.85 0.92 013 0.14

Classic Consulting
Airport-Filing1-FDR CALCS.xlsx Page 4of 9
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JCB NAME: Airport Spectrum Subdivision Filing Neo. ]
JOB NUMBER; 2429.10
DATE; 03/01/18
CALCULATED BY: AMAL
FINAL DRAINAGE REPORT ~ SURFACE ROUTING SUMMARY - PROPOSED CONDITIONS
Intensity Flow
Design . . Equivalent | Equivalent | Maximum
. Contributing Basins I3 I(100 3 100
Point(s) g CA(5) CA(100) Te ©) (100) Qe) Q(100) Inlet Size
14 BASIN EX-A 1.89 2.03 5.0 517 868 9.8 176 |15 AT-GRADE INLET
PROPOSED DUAL
1B FLCW-BY DP-1A + BASIN M 0.32 0.74 50 517 8.8 1.6 6.4 CDOT TYPE 13 INLETS
Existing Roadside
2a BASIN EX-B3 0.03 0.13 5.0 517 858 0.2 L P Prop. 12" Culvert
Existing Roadside
2 DP-2a + BASIN EX-B2 0.05 0.21 5.0 517 866 0.2 18 LDitch Prop. 12" Culver
Existing Roadside
2c DP-2b + BASIN EX-B1 0.06 0.28 5.0 517 8.68 0.3 25 Ditch/Existing 15" RCP
3 DP-7 +DP-8 + BASIN D +PIPE 2 2.27 3.42 78 4.50 7.56 10.2 259  |TEMPORARY POND
4 DP-1+DP-2+ BASINF +PIPE 3+ DP9 371 6.74 146 356 5% B2 | 403 gg;g( RUNOFF TO
5 HBASIN B1-6 0.61 0.72 5.0 517 8.68 3.1 6.3 K&G INLETS/PIPE STUB
) BASIN A +BASIN B-5 + BASIN B9 0.75 1.16 78 4.50 7.56 3.4 8.8 15" AT-GRADE INLET
7 iFLOW-BY DP-6 + BASIN C-2 + BASIN B-8 0.42 0.55 7.8 450 7.56 19 44 SURFACE INTO POND
8 BASIN C-1 0.34 0.36 50 5.17 B.68 18 3.2 SURFACE INTO POND
SURFACE BYPASSING
9 BASIN EX-C +BASINE 1.61 3.83 14.6 358 5.98 57 229 TEMPORARY POND
Classic Consulting
Airport-Filing 1-FDR CALCS.xlsx Page 6of 9 81172019



JOB NAME;
JOB NUMBER:;
DATE:

Alrport Spectrum Subdivision Filing No, |

2429.10

03/401/18

CALCULATED BY: MAL

REFER TO INDIVIDUAL PIPE SHEETS FOR HYDRAULIC INFORMATION.

FINAL DRAINAGE REPORT ~ PIPE ROUTING SUMMARY

* PIPES ARE LISTED AT MAXIMUM SIZE REQUIRED TO ACCOMMODATE Q100 FLOWS AT MINIMUM GRADE.

Intensity Flow
. o . ival Equivalen i
Pipe Run Contributing Basins quk (s)e nt gi’(‘%lg) t MaxTr:um I(5) 1(100) Q(5) Q(100) Pipe Size*

1 DP-5 0.61 0.72 5.0 517 868 31 6.3 12"

2 PIPE 1 + DP-6 (Intercepted) 1.35 1.79 7.8 450 7.56 6.1 136 24"

3 Temp. Pond Qutet 0.06 0.24 7.8 450 7.56 0.3 1.8 8

4 DP-1A (Intercepted) 1.70 1.43 5.0 517 6,68 8.8 124 18"

5 PIPE 4 + DP-1B 2.02 217 5.0 517 8.68 10.4 18.8 EX.24"

6 DP-2A 0.03 0.13 5.0 5.17 868 0.2 1.1 12" Culvert

7 |or-28 0.05 0.21 5.0 517 8.68 0.2 1.8 12" Cutvert

8 DP-2C 0.06 0.28 50 5.17 8.68 0.3 25 EX. 15"
Classic Consulting
Airport-Filing1-FDR CALCS, xlsx Page 7of 9 81172019



JOB NAME; Alrport Spectrum Subdivision Filing No. 1
JOB NUMBER: 2429.10
DATE: 03/01/18
CALCULATED BY: MAL
At-Grade Inlet - Flow Routing
Design Point TOTAL INTERCEPTED FLOW-BY
CAS CAT00 15 1100 Q5 Q100 Q5 Q100 CAS CA100 Q5 100 CAS CA100
1A 1.89 2.03 517 8.68 9.8 176 5.8 124 1.70 1.43 1.0 5.2 0.18 0.60
6 0.75 1.16 450 7.56 34 8.8 34 8.1 075 107 0.0 0.7 0.00 009

Classic Consulting
Airport-Iiling1-FDR CALCS xlex
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Worksheet for Pipe - 1

Project Description

Friction Method Manning Formula

Solve For Full Flow Slope

Input Data

Roughness Coefficient 0.013
Channel Slope 0.03127  fuft
Normal Depth 1.00 ft
Diameter 1.00 1t
Discharge 8.30 fivs
Results

Channel Slope 0.03127
Normal Depth 1.00 ft
Flow Area 0.79 {2
Wetted Perimeter 314
Hydraulic Radius 025
Top Width 000
Critical Depth 0.96 ft
Percent Full N 1000 %
Critical Slope 0.02731 i
Velocity 8.02 fifs
Velocity Head 1.00 #t
Specific Energy 200 f
Froude Number 0.00
Maximum Discharge 5.78 ft¥s
Discharge Full 6.30 fi¥s
Slope Full 0.03127
Flow Type SubCritical ‘

GVF Input Data

Downstream Depth 0.00
Length 000
Number Of Steps 0
GVF Qutput Data

Upstream Depth 0.00
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 000 %

Bentley Systems, Inc. Haestad Methods Sol Bieti€eRtewMaster Vi (SELECTseries 1) [08.11.01.03}
8M11/2019 4:51:47 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-7565-1666 Page 1 of 2
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Worksheet for Pipe - 1

GVF Qutput Data

Normal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope

Critical Slope

100.00
Infinity
Infinity
1.00
0.96
0.03127
0.02731

ft/ft
ft/ft

8/11/20119 4:51:47 PM

Bentley Systems, Inc. Haestad Methods Sol@imil€eRtewMaster V8i (SELECTseries 1) [08.11.01,03)

27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for Pipe - 2

Project Description

Friction Method

Manning Formula

Solve For Full Flow Slope

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00519 fuf
Normal Depth 200 ft
Diameter 200 ft
Discharge 16.30 ft¥s
Results

Channel Slope 0.00519 f/#
Normal Depth 200 f
Flow Area 314 f2
Wetted Perimeter 6.28
Hydraulic Radius 0.50

Top Width 000 ft
Critical Depth 1.46 ft
Percent Full 100.0 o
Critical Slope 0.00671 ft/ft
Velocity 519 fi/s
Velocity Head 042 ft
Specific Energy 2.42
Froude Number 0.00
Maximum Discharge 17.53 ft¥s
Discharge Full 16.30 fiys
Slope Full 0.00519 fu/f
Flow Type SubCritical

GVF |nput Data

Downstream Depth 000 rt
Length 0.00
Number Of Steps 0
GVF Cutput Data

Upstream Depth 0.00
Profile Description

Profile Headloss 000 ft
Average End Depth Over Rise 0.00 %

Bentley Systems, Inc. Haestad Methods Sol@emiGeRtewMaster V8i (SELECTseries 1) [08.11.01.03]

8/11/2015 4:52:04 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666 Page 1 of 2



Worksheet for Pipe - 2

GVF Output Data

Normal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope

Critical Slope

100.00
Infinity
Infinity
2.00
1.46
0.00519
0.00671

%

fi/s

ft/t
ft/ft

B8/11/2019 4:52:04 PM

Bentley Systems, Inc. Haestad Methods Sol Btsl&eRlewMaster V8i (SELECTseries 1} [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1666
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Worksheet for Pipe - 3

Project Description

Friction Method Manning Formula

Sclve For Full Flow Slope

Input Data

Roughness Coefficient 0.013
Channel Slope 0.02161 fum
Normal Depth 067 +#
Diameter 067 ft
Discharge 1.80 ft¥s
Results

Channel Slope 0.02181  fm
Normal Depth 0.67 ft
Flow Area 0.35 fi2
Wetted Perimeter 210 ft
Hydraulic Radius 0.17

Top Width 0.00
Critical Depth 0.61
Percent Full 100.0 %
Critical Slope 0.01885 fuft
Velocity 511 fifs
Velocity Head 041 ft
Specific Energy 1.08
Froude Number 0.00
Maximum Discharge 1.94 f¥s
Discharge Full 1.80 fYys
Slope Full 0.02161 fU/ft
Flow Type SubCritical

GVF Input Data

Downstream Depth 000 ft
Length 0.00 ft
Number Of Steps 0
GVF Qutput Data

Upstream Depth 000 ft

_ Profile Description

Profile Headloss 000 1
Average End Depth Over Rise 000 %

Bentley Systems, Inc. Haestad Methods Sol Bemtl GeRtlewMaster V8i {SELECTseries 1) [08.11.01.03]
8/11/2019 4:52:25 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Pipe - 3

GVF Output Data

Nermal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope

Critical Slope

100.00 %
Infinity  ft/s
Infinity  ft/s

067 #t

061 #
0.02181 fuft
0.01885 fuft

8/11/2019 4:52:25 PM

Bentley Systems, Inc. Haestad Methods Soliml€ehtewMaster V8i (SELECTseries 1) {08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 LISA +1-203-755-1666
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Worksheet for Pipe - 4

Project Description

Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope

Normal Depth
Diameter

Discharge
Results

Channel Slope
Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width

Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise

Manning Formula
Full Flow Slope

0.013
0.01394
1.50
1.50
12.40

0.01394
1.50
1.77
4.71
0.38
0.00
1.33

100.0

0.01244
7.02
0.77
2.27
0.00

13.34
12.40
0.01394
SubCritical

0.00
0.00

0.00

0.00
0.00

v/t

ft¥s

fuft

ft¥s
ft¥/s
fut

%

B/11/2019 4:62:45 PM

Bentley Systems, Inc. Haestad Methods Scl@imtl&eRlewMaster VBi (SELECTseries 1) [08.11.01.03]
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Worksheet for Pipe - 4

GVF Output Data

Normal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope

Critical Slope

100.00 9%
Infinity  ft/s
Infinity  ft/s

1.60 ft

133 ft
0.01394  fuft
0.01244  fi/ft

8M11/2019 4:52:45 PM
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Worksheet for Pipe - 5

Project Description

Friction Method

Manning Formula

Solve For Full Flow Slope

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00691  fi/ft
Normal Depth 200
Diameter 200
Discharge 18.80 ft¥s
Results

Channel Slope 0.00691 fifft
Normal Depth 200 ft
Flow Area 314 2
Wetted Perimeter 6.28
Hydraulic Radius 0.50

Top Width 0.00
Critical Depth 1.56
Percent Full 1000 %
Critical Slope 0.00761 fuft
Velocity 598 fis
Velocity Head 056 ft
Specific Energy 2.56
Froude Number 0.00
Maximum Discharge 2022  ft¥s
Discharge Full 18.80 ft/s
Slope Full 0.00691 /i
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 000 %

Bentley Systems, Inc. Haestad Methods Sol@émti€eRlewMaster V8i (SELECTseries 1) [08.11.01.03]

B/11/2019 4:53:19 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Pipe - 5

GVF Output Data

Normal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope

Critical Slope

100.00 %
Infinity ft/s
Infinity  ft/s

2.00 ft

1.56 ft
0.00691  fuft
0.00761 fuft

8/11/2019 4:53:19 PM
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Worksheet for Pipe - 6

GVF Qutput Data

MNormal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Siope

Critical Slope

100.00
Infinity
Infinity
1.00
0.44
0.00095
0.00588

Yo
ft/s

ft/ft
ft/t

8/11/2019 5:03:45 PM
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Worksheet for Pipe -7

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Normal Depth
Diameter

Discharge

Results

Channel Slope
Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss

Average End Depth Over Rise

Manning Formula

Full Flow Slope

0.013
0.00255
1.00
1.00
1.80

0.00255
1.00
0.79
3.14
0.25
0.00
0.57

100.0

0.00658
2.29
0.08
1.08
0.00
1.94
1.80

0.00255

SubCritical

0.00
0.00

0.00

0.00
0.00

fuft

ft’s

ft/ft

ﬂZ

fuft
fti's

ft¥s
ft¥/s
fu/ft

%

8/11/2018 5:04:01 PM
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Worksheet for Pipe -7

GVF Output Data

Normal Depth Over Rise
Downstream Velocity
Upstream Velogity
Normal Depth

Critical Depth

Channel Slope

Critical Slope

100.00 9%
Infinity  ft/s
Infinity  ft/s
1.00 ft
057 ft
0.00255 it
0.00658 fuit

8/11/2019 5:04:01 PM
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Worksheet for Pipe - 8

Project Description

Friction Method Manning Formula

Solve For Full Flow Slope

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00150 ft/ft
Normal Depth 1.25 ft
Diameter 1.25 ft
Discharge 250 ft¥s
Results

Channel Slope 0.00150 fuft
Normal Depth 1.25 ft
Flow Area 1.23
Wetted Perimeter 3.93
Hydraulic Radius 0.31

Top Width 0.00
Critical Depth 0.63
Percent Full 1000 %
Critical Slope 0.00573 R
Velocity 204 fus
Velocity Head 0.06
Specific Energy 1.31
Froude Number 0.00
Maximum Discharge 269 ftys
Discharge Full 250 ft¥s
Slope Full 0.00150 fu/t
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 000 #
Profile Description

Profile Headloss 000 ft
Average End Depth Over Rise 000 %

Bentley Systems, Inc. Haestad Methods SolBionlGeRlewMaster V8i (SELECTseries 1) [08.11.01.03]
8/11/2019 5:04:19 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Pipe - 8

GVF Qutput Data

Normal Depth Over Rise
Downstream Velogity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope

Critical Slope

100.00
Infinity
Infinity
1.25
0.63
0.00150
0.00573

%
ft/s

futt
fuft

8/11/2019 5:04:19 PM
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