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GENERAL DESCRIPTION

Foothills Farm Campus Filing No. 2 is a 42.890-acre site located in Sections 17, 18, 19, and 20, Township 12 South,
Range 66 West of the Sixth Principal Meridian in the City of Colorado Springs, County of El Paso, State of
Colorado. "The site is bound on the south by existing Marketplace at Interquest retail development and Federal
Drive, to the west by existing USAFA vacant property and Interstate 25, and to the east Black Squirrel Creek. This
site Includes a plateed lot, public street right of wav, and tracts support the proposed Ent Credit Union
headquarters ottice campus development within the previously approved Marketplace at Interquest PUD plan (sce

Appendix).

The average soll condition reflects Hydrologic Group “B” (Stapleton Sandy Loam) and I Ivdrologic Group “A”
(Blakeland Loamy Sand) as determined by the “Soil Survey of El Paso County Area,” prepared by the Web Soil

Survey (NRCS). (See map in Appendix).

This site is not impacted by the City Streamnside ovetlay zone.

EXISTING DRAINAGE CONDITIONS

The site is located wirhin the Black Squirrel Drainage Basin, which stretches from the Black Forest, across Flwv. 83
and into the \ir Force Aeademy propertv. Currenty, an existing box culvert convevs flows under Vovager Parkway.
This Basin has been previously studied by the URS Corporation in the approved “Black Squirrel Creck Drainage Basin
Planning Study” (1989). The historic lows from The Farm currently drain either directly into Black Squirrel Creek or in
a westerly direcdon into Air Force Academy properte. ‘The flows are then directed north and south to the exis ting 1-25

bridge structure.

The overall Farm {including Foothills Farm Campus) property has been previously studied in numerous reports as
referenced within the most recent “Allison Valley Master Development Drainage Plan Update,” prepared by Kiowa
Engincering Corporation, dated December 2011, This MIDDP Update was provided to accompany a concurrent Master

Plan update at thar fime.

The Kiowa MDDP update outlines the requirements for The Farm’s proposed drainage patterns, curtall locatons, and
regional detention facility locations as they relate to the existing Black Squirrel Creck and Middle Tributary Basin corridor.
Regional Detention and Stormwater Quality Facility outfall locations have been esrablished schematically with the
approved MDDP and the USFWS “Biological Assessment and Habitat Mitigation Plan for Allison Valley Project,

Colorado Springs, Colorado”, prepared by Walsh Environmental Scientists and Engineers, dated May 2007.

‘The Kiowa MDDP outlines the need to provide Full Spectrum detention pond sizing, which will meet USAEA\ release
rate criteria, will provide for a 72-hour drain time for the public regional stormwater facilities, as well as incorporate

Water Quality Capture Volume.
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Historically, this site drains in a northerly direction with slopes ranging from 2%0 to 3370, ‘The site is currently being
overlot with the previously approved Drainage Memo tor Foothills Farm Campus Filing No. 2 — Overlot Grading.
This site has also been previously studied as part of the “Master Development Drainage Plan for Marketplace at
Interquest and Final Drainage Report tor Marketplace at Interquest Filing No. | and Filing No. 2. prepared by

Classic Consulting Eingineers & Survevors, approved August 2007.

The subject site was studied as a commercial/retail land use within the previously approved Marketplace at
Interquest MDDP, as atrached in the Developed Conditions Drainage Map in the Appendix. Please reference this
map as the existing conditions map for the subject site. The proposed site development matches the land use,
grading contiguration, and outfall locations assumed in the Marketplace MDDP, also matching “C” values for

developed conditions.

Ulamately, flows from the Marketplace MIDIDP basins tributary to Black Squirrel Drainage Basin will be conveyed
to the proposed BS-3 Full Spectrum Public Regional Facility (Pond G) or to FFull Spectrum Public Regional Facility
(Pond 1)), The proposed pond is shown on the approved MDDP developed conditions Drainage Map (see
Appendix). In the interim, developed drainage tflows eributary to the subject site are being treated in the existing

temporary BS-3T pond is still in place as shown on the attached Marketplace interim MIDDP Drainage Map.

The Marketplace MDD Developed Conditions and Interim Conditions drainage map has been included in the
Appendix for reference and serves as the “Tixisting Conditions” map for this site. This map has been marked to
show the similar tributary areas for the subject site.  While the tributary areas are similar, used commercial “C” land
use values, runoft rates and followed very similar outfall routes, this Marketplace MDIDP assumed Detention Pond

locations in areas slightly different than the proposed condition.

The Marketplace MDDP assumed a BS-2 and a BS-3 Tributary area for cach respective Detention Pond. The
closely correspond to the proposed subject site in arca, land use, and “C” values.  Sce included text in the Appendix
of this report for the listing ot areas, flows, and basin description of each area tributary to Pond BS-2 and Pond BS-
3. These ponds are now being design as Ponds G (in place of BS-3) and Pond D (in place of BS-2). The concept

and outtall patterns are similar in intent; however the Ponds will meet current Full Spectrum Detention criteria.
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FINAL DRAINAGE REPORT FOR FOOTHILLS FARM CAMPUS FILIING NO. 2

Pond BS-2: 'l'oual acreage of 37.2 acres per the Marketplace MDD is accumulated from Basins BS-2.\, BS-2B,
BB5-2C, BS-2D, BS-2E for a ol inflow developed of Qs = 90.18 cfs, Qhw= 166.54 cfs.  See Map and text in
appendix for acreages and tlow rates assumed from each basin.  As proposed, this tributary area will now be served
by proposed Full Spectrum Detention Facility Pond 1D, total tributary area of 39.60 acres commercial land use with

total intlow of Qs =110 cfs, Qun= 203 cfs.

Pond BS-3 Total acreage of 74.2 acres per the Marketplace MDDP is accumulated from Basins BS-3A, BS-31B,
BS-3C, BS-313, BS-3E, BS-3F, and BS-3G for a total inflow developed of Qs = 197.70 cfs, (uw= 366.68 cfs.  See
Map and text in appendix for acreages and tlow rates assumed from each basin.  As proposcd, this tributary area
will now be served by proposed Full Spectrum Detention Facility Pond G, total tributary arca of 69.64 acres

commercial land use with total intflow ot Q5 =162 cfs, Q= 306 cfs.

As shown in the enclosed Developed Conditions Drainage Maps, the tributary acse is nearly the same, and the
assumed land uses are similar.  The split of flows to the proposed Detention facilitics has been updated to match
the proposed land use and Development Plan.  Final flos calculations for these basins follow, along with an updated
description of the current detention requirements for the allowable release rates tor the full spectrum detention

facilities.

The presence of the Preble’s Meadow Jumping Mouse and wetlands within the Black Squirrel ‘T'ributary adjacent to the
subject site have required coordination with the Environmental Protection Agency, the US. Army Corps of Lngineers,
LS. Fish and Wildlite and the Colorado Division of Wildlife. In addition, due to the proximity of the Air F'orce Academy,

drainage requirements of the Air Force Academy were taken into account.

PROPOSED DRAINAGE CONDITIONS

Developed runott trom Foothills Farm Campus Filing No. 2 development will be conveved generally to the north
in accordance with the previously approved reports, and approved Marketplace at Interquest MIDIDP. Stormwatet
will be routed into public and private RCP storm outfall extensions.  Proposed development matches the
commerclal/retall land use and associated “C” values and titme of concentration rates previously assumed in the
approved Marketplace at Interquest MIDIDP, theretore proposed drainage conditions described herein closely match
developed flowrates and outfall points in conformance with the approved MDDP.  Comparison of total developed
stormwater rates closely match those anticipated within the approved MDDP. As a function of the PUD site plan

lavout and stormwater drainage outfall from the subject site to Black Squirrel Creek, the proposed Full Spectrum
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Pond 1 (tormerly labeled BS-2 on the MDDP map) has been relocated to the north adjacent to Black Squirrel
Creek. For purposes of ensuring adequate tributary basin calculations for the proposed Full Spectrum Ponds G
and D, all triburary basins are shown in the calculations and on the Developed Conditions Drainage Map. A detailed

description of the developed flows is as follows:

Design Point 1 ((Q; = 78 cfs, Qo= 143 cfs) 1s composed of development area from Basin A and B, Basin A
(13.98 acres) is the currently proposed Springs at Foothills Farm Filing No. | Apartments site. Basin B (7.42 acres)
15 unimproved and assumed commercial/retail use per the MDDP.  Total tlows are routed to the intersection of
exsting Federal Drive and Summit View Parkway. Stormwater is routed ultimately to the proposed Regional [ull

Spectrum Facthity Pond D.

Design Point 2 (Q; = 23 cfs, Q= 43 cfs) is composed ot asphalr parking and landscaping within Basin . Basin
C (7.73 acres) 15 the tributary area of Federal Drive at Summit View Parkway. Dxisting Public storm facilities will
combine with stormwater from Design Point 1. A proposed 607 public RCP storm pipe (Pipe Run 1) will convey

stormwater to proposed Public Full Spectrum Detenton (FSD) Pond .

Design Point 3 (Qs = 18 cfs, Qun= 34 cfs} is composed of Basins 1D and E. Basin ID (3.18 acres) is the currendy

proposed Foothills Farm Campus Filing No. | office site. Basin 5 (1.18 acres) is unimproved and assumed
commercial/retail use per the MDDP.  Total flows are routed in Pipe 2 (307 private storm) to the intersection at
Summit View Parkway. Pipe Run 3, a proposed 607 public storm convevs stormwater to the proposed Public

Regional I'SD Pond .

Design Point 4 ((Qs = 8 cts, Qun= 15 cts) is an area of future commercial development from Basin (). Basin Q

(1.99 acres) 1s unimproved and assumed commercial/retail use per the MDDP. Total tlows are routed in Pipe 4. a

proposed 607 public storm that conveys tlow to the proposed Public Regional FSD Pond D.

Design Point 5 {Qs = 10 cts, Q= 17 cfs) is an arca of future commercial development from Basin K and L.

Basin I {1.16 acres) and Basin L (1.12 acres) are unimproved and assumed commercial/retail use per the MDDD.
Tortal tlows are routed in Pipe 9, a proposed 247 private storm that convevs flow to the proposed Public Regional

FSD Pond G.
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FINAL DRAINAGE REPORT FOR FOOTHILLS FARM CAMPUS FILIING NO. 2

Pipe 9 combines with downstream trbutary flows from Bains F, G, H, Tand J.  These basins are shown on the
attached Developed Drainage Map and are part of the approved Marketplace at Interquest commercial /rerail arca
as accounted tor in the approved MIDIDP. The stormwarer was assumed in the MDD as commercial/retail land
use, and had adequately assumed “C” values and runoff rates appropriate for the currently developed land use,
These basins have been shown for reference to substantiate the sizing and tributary area calculations of the proposed
Public Full Spectrum Detention Pond G (listed in the MIDIDP as Pond BS-3). Total flow trom these areas are
retlected at Pipe Run 8, Qs = 92 cfs, Quu= 168 cfs ar the exit at Existing Great Wolf Lodge. A proposed public
54" storm pipe has been extended at this location and will combine with Pipe 9. Pipe 10, a proposed 60 public

storm pipe, conveys stormwater to the north, directing drainage to the proposed Public Regional FSD Pond G.

Design Point 6 ()5 = 12 cfs, Quw= 22 cfs) is an area of future commercial development from Basin M. Basin M
(3.07 acres) is unimproved and assumed commercial/retail use per the MDDP.  Total flows are routed in Pipe 11,
a proposed 307 private storm stub that combines with downstream public storm main.  Flows are routed in Pipe

12, a proposed public 607 storm pipe, ultimately dirccting drainage to the proposed Public Regional ['SD Pond G.

Design Point 7 (5 = 12 cfs, Q= 2lcts) consists of developed drainage from Basins N, 3, P4 and half of Basin

0. Basin N (1.23 acres) is the proposed privare Ent Parkway drive aisle, Basin P3 (0.72 acres) and P4 (0.32 actes)
are parking and landscaping areas supporting the Ent office use. Basin O (191 acres total} is the public Summit
View Parkway right of way. Total flows are routed to Design Point 7, a proposed 8 private D10R inler. Intercepted
tlows are conveyed in Pipe 16, a proposed 30 private storm pipe. Flows are ultimatelv routed to the proposed

Public Regional FSD Pond G.

Design Point 8 (s = 5 cts, Quu= 9 cfs} consists of developed drainage from Basins 5 and half of Basin O.

Basin P5 (0.39 acres) is the proposed parking and landscaping areas supporting the Fnt office use. Basin O (1.91
acres total) is the public Summit View Parkway right of way. Total flows are routed to Design Point 8, a proposed
6" private DIOR inlet.  Intercepted flows are conveved in Pipe 17, a proposed 307 private storm pipe. Flows arc

ultimately routed to the proposed Public Regionat I'S1) Pond (.

Design Point 9 (s = 4 cfs, Q1= 7 cfs) consists of developed drainage from Basin ’1.  Basin P1{0.88 acres) is
g ) P g

the proposed parking and landscaping arcas supporting the Ent office use.  Flows are routed to Design Point 9, a
proposed + private D1OR inlet.  Intercepted flows are conveved in Pipe 13, a proposed 247 privare storm pipe.

Flows are ultimately routed to the proposed Public Regional FSD Pond G.
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FINAL DRAINAGE REPORT FOR FOOTHILLS FARM CAMPUS FILIING NO. 2

Design Point 10 ((}5 = 3 cfs, (ho= 5 cts) consists of developed drainage trom Basin P2, Basin P2 (.66 acres) is
the proposed parking and landscaping areas supporting the Ent office use.  Flows are routed to Design Point 10, a
proposed 47 private DI0R inlet.  Intercepted tlows are conveyed in Pipe 14, a proposed 18”7 private storm pipe.

Flows are ultimately routed to the proposed Public Regionat FSID Pond G.

Design Point 11 (Qs = 4 cfs, Q= 8 cfs) consists of developed drainage trom Basin PO, Basin 16 (1.03 acres) is

the proposed parking and landscaping areas supporting the Lint office use.  Flows are routed to Design Point 11, a
proposed 4 private DIOR inlet.  Intercepted flows are conveved 1n Pipe 18, a proposed 187 private storm pipe.
Pipe 18 along with downstream Pipes 13, 14, 15, 16, and 17 and Basin R (1.31 acres of parking garage Roof Drain)
combine in Pipe 19, a proposed 36” prvate storm pipe. Pipe 19 combines with Pipe 12, in a proposed 66” public

storm outfall (Pipe 20) and are ultimately routed to the proposed Public Regional FSD Pond G.

Design Point 12 Q5 = 3 cts, Quw= 3 cfs) consists of developed drainage from Basin 81, Basin S1 (0.72 acres) is

the proposed landscaping areas supporting the Lint office use, as well as a portion of Ent Parkway private drive,
Flows are routed to Design Point 12, a proposed 4 private D10R inler. Tatercepted flows are conveved in Pipe 21,

a proposcd 187 public storm pipe. Pipe 21 is uldmately routed to the proposed Public Regional FSD Pond G.

Design Point 13 Qs = 2 cfs, Qo= 3 cfs) consists of developed drainage trom Basin 820 Basin 82 (0.47 acres) is

the proposed landscaping areas adjunct to and including a portion of Eat Parkway private drive. Flows are routed
to Design Point 13, a proposed 47 private D10R inlet.  Intercepted tlows are conveyed in Pipe 22, a proposcd 18”
public storm pipe. Pipe 22 combines with Pipe 20, in the proposed 66” public storm outfall (Pipe 23), and is

ultimately routed to the proposed Public Regional FSD Pond G.

Design Point 14 (); = 2 cts, Qun= 8 cfs) consists of developed drainage trom Basin UL Basin U (3.11 acres) is
the proposed landscaping arcas supporting the Lot office use. It is assumed the building roof drainage will be
included in the pipe outfall (see Pipe Run 24) and halt the flows included in Design Point 14 are from surface
landscaping. Flows are routed to Design Point 14 along the proposed grass paver fire access roadwayv that is parallel
to the west boundary,  This access includes a 67 curb along the west edge to ensure routing of stormwater to a
collection location (design Point 14). A proposed 4 private [D10R inlet will intercept stormwater at Design Point
I+ Tntercepred tlows are conveyed in Pipe 25, a proposed 247 private storm pipe. Pipe 23 is ultimatelv routed to

the proposcd Public Regional FSD Pond G.
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FINAL DRAINAGE REPORT FOR FOOTHILLS FARM CAMPUS FILIING NO. 2

Design Point 15 Q)5 = 3 cfs, Quu= 7 cfs) consists of developed drainage from Basin U2, Basin U2 (1.21 acres) is

the proposed landscaping areas supporting the Ent office use. Ilows are routed to Design Point 15 along the
proposcd grass paver and asphalt paved fire access roadway. This access includes a 6’ curb along the west edge to
ensure routing ot stormwater to a collection location (design Point 13). A proposed + private DIOR inlet will
intercept stormwater at Design Point 153, Tt is assumed the building root drainage from Basin V will be included
in the pipe outfall (see Pipe Run 26). Intercepted flows are combined with downstream Pipe 25 in a proposed 307

privare storm pipe (Pipe 27). Pipe 27 is ultimately routed to the proposed Public Regional IFSID Pond G.

Design Point 16 (Qs; = 34 cfs, Quu= 62 cfs) is an arca of future commercial development from Basins ¥ (7.04

acres), X (.91 acres}, and Y {1.16 acres). Thesc basins are unimproved and assumed commercial/retail use for the
cxpansion of the Fnt office campus building, parking, and landscaping as shown on the Drainage Map.  Drainage
from this area will be defined in future reports for final routing and facilides.  Flows are routed along with
downstream Pipe 28 to Pipe 29, a proposed private 367 storm pipe, ultimately directing drainage to the proposed

Public Regional FSD Pond G.

Design Point 17 (35 = 8 cfs, Q= 16 cts) is an arca of future commercial development from Basin 7, 2.01 acres.
~ LA

This basin is unimproved and assumed commercial/retail use tor the expansion of the Enc office campus building,

parking, and landscaping as shown on the Drainage Map.  Drainage trom this arca will be detined in future reports

for final routing and detendon and water quality treatment facilities.

Overflow routing for the private storm system is designed with a maximum ponding depth before overtopping the
adjacent high poine to the next available downstream inlet.  Overflow roudng tor area inlets adjacent to
improvements (including Building toundadons or structures) is provided within Detalled Grading Plans to ensure
that a limired ponding depth is allowed prior to overtopping o the next inlet and therefor preventing stormwater
from impacting proposed improvements.  Ponding at these inlets will be provided at a maximum elevation with
an additonal depth of safety so ensure that the stormwater will be routed to an available inler prior to stormwater

entering the building.

REGIONAL DETENTION AND STORMWATER QUALITY
The City ot Colorado Springs Drainage Criteria Manual specifies that this site is required to provide full spectrum

detention. "The proposed public Pond G and Pond ID Full Spectrum Detention facilities will be designed and tully

o
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FINAL DRAINAGE REPORT FOR FOOTHILLS FARM CAMPUS FILIING NO. 2

constructed with pre-sedimentation torebays, low tlow trickle channels, a micropool, and an orifice plate to provide

for WQCV, EURV and full spectrum detention requirements.

Full Spectrum Detention Requirement: The UD-Detention spreadsheet has been provided in the Appendix of this

report to provide sizing based upon UDFCI requirements for EURV, with a minimum drain time of 72 hours.

Detention Summary:

Proposed Detention Facility D is a 3.5 ac-ft Public Full Spectrum Detention facilit. .\ 427 public storm pipe will
outlet the stormwater trom the pond and will convey tlows to the destgnated outfall location at Black Squirrel Creek.
Total inflow to this facilicy is Qs =0 efs, Q= 203 cts. The total acreage tributary to Pond 1) is combined from Basins
ABLC D E,Q and AN Total acreage 1s 39.60 acres with 85% imperviousness, as calculated by the attached IRT form
in the Appendix of the report. This pond will store and treat developed stormwater from Foothills Farm and the
surrounding tnburary properties described in this report. Appropriate encrgy dissipadon measures will be included in
the construction drawings at the outlet pipe connection to existing Black Squirrel Creek to provide for permanent erosion
protection.  The proposed outlet structure is a 6" inlet riser with the UDFCD required 3- hole orifice plate. Reference
worksheets in Appendix for details. Overflow weir routing for this facility is shown on the Drainage Map and sized in
the arrached UD-Detention worksheet. A 163 If overtlow weir with a concrere wall will be installed to route the
stormwater fows in an emergency event.  Overflow routing is directed to existing Black Squirrel Creek. This facilicy and
outlet structure will be constructed with Ioothills Farm Campus Filing No. 2 drainage improvements. Final pond design,
outlet structure sizing, trickle channel and forebay details will be included with tinal construction drawings for review

and approval by Cirv Engineering prior to construction approval.

Proposed Detention Facility G is an 8.80 ac-tt Public Full Spectrum Detention facility, A 48" public storm pipe will
outler the stormwater from the pond and will convey flows to the designated outtall location at Black Squirrel Creek.
Total inflow to this facility 15 Q5 =162 cts, Q= 306 cts.  ‘The toral acreage tributary to Pond G is combined from
Basins K, 1, M, IN, O, P3, P4, P35, PL, P2, P6, 51,52, UL U2, W, X, Y, R and BB.  Offsite basins from Marketplace at
Interquest total and additonal 38.34 tributary acres. Total acreage is 69.64 acres with 72%0 imperviousness, as calculated
by the artached TRF form in the Appendix of the report. This pond will store and treat developed stormwater from
Foothills Farm and the surrounding tributary properties described in this report. Appropriate energy dissipation measures
will be included in the construcnon drawings at the outlet pipe connection to existing Black Squirrel Creek to provide
for permanent erosion protection.  The proposed outlet structure is an 8'x4” inlet riser with the UDFCD required 3-
hole orifice plate. Reterence worksheets in Appendix for derails. Overflow weir routing for this facility is shown on the

Drainage Map and sized in the attached UD-Detenton worksheet. A 200 If overflow weir with a concrete wall will be
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installed to route the stormwarer flows in an emergency event.  Overflow routing is directed to exisung Black Squirrel
Creck.  This facility and outet structure will be constructed with Foothills Farm Campus Filing No. 2 drainage
improvements.  Final pond design, outlet structure sizing, trickle channel and forebay details will be included with final

construction drawings for review and approval by City Engineering priot to construction approval.

Detention Maintenance, Ownership and Access:  The proposed [SD Pond G and Pond D will be owned and

maintained by the City of Colorado Spnngs as pubic faciliies. These facilitics are located within Tract B per the [Foothills
[rarm Campus Filing No. 2 plat. Access o the pond will be provided per the current Cicy Engineer Criterta and UDEFCID
criteria as shown on the Drainage Map. A City of Colorado Springs Inspection and Maintenance (IM) plan will be

required indicating these Facilines to be ultimately owned and maintained by the Citv of Colorado Springs.

EURY and Stormwatet Quality Capture Volume: The standard UD- Detention spreadsheet has been provided in

the Appendix of this report to provide sizing based upon UDEFCD requirements for EURY, with a4 minimum drain time
of 72 hours.  This spreadsheer includes minimum sizing tor the required areas of micropool, forebays and the outler

structure orifice sizing.

WATER QUALITY SUMMARY

The City of Colorado Springs has required the Four Step Process for receiving water protection that focuses
on reducing runott volumes, treating the water quality capture volume (WQCV), stabilizing drainage ways, and
implementing long-term source controls. The Four Step Process pertains to management of smaller, frequently
occurring storm cvents, as opposed to larger storms for which drainage and flood control infrastructure are
sized. Implementation of these four steps helps to achieve stormwater permit requirements. This site adheres

to this Four Step Process as follows:

1. This site is an approved PUD zoned commercial/retail site. In general, most roof drains are intended to
drains across landscaping where feasible, and parking areas contain landscaping to minimize direcdy connected
impervious areas.  Thesce areas are idendtied in the [RF spreadshect in the Appendix of this report.

2. Permanent BMPs for the overall master planned site have been implemented in initial development of the
property in the form of Full Spectrum Detention and Stormwater Quality ponds located within the site in

accordance with the approved MIDDP.

ots
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3 Stormwater drainage from the subject property is being routed through stormwater detention /stormwater
quality treatment facilitics prior to being released to the historic drainage path as described in the previously
approved reports.  Developed flows will be required to adhere to release rates established within the previously
approved reports and all stormwarer discharge to downstream facilities will be required to employ energy dissiparion
measures to ensure no adverse effect to downstream facilities.  As discussed in the report, the developed drainage
is being routed to the north to proposed public Full Spectrum Detention Ponds G and D. Upon release stormwater
enters Black Squirrel Creek. Per the “Allison Vallev Master Development Drainage Plan Updarte”, prepared by
Kiowa Engineering Corporation, Dated December 2011, channel improvements along Black squirrel Creek have
been identitied. These improvements are scheduled for phased construction and their timing and insrallation have
been identitted with development adjacent to the Black Squirrel Creek, as approved by the City of Colorado Springs.
Sec Appendix for timing anticipated for all improvements required, along with a map showing the obligation for
improvements tied to land development areas. [For the subject site, the channel embankment work downstream of
Pond #5 1s required to take place with Foothills I'arm Campus Filing No. 2 work (or assurances posted prior to
CO.)

4. A site-specitic stormwater quality and erosion control plan and narrative has been submitted and approved
by City Engineering prior ro any disturbance within the project area. Details such as site specitic source control
construction BMP’s as well as permanent BMI’s will be detailed in the Grading and Erosion Control plan and in
the Stormwater Management Narrative to protect receiving waters.  Upon construction of the proposed
development, temporary BMP's will be installed and maintained as required.  After final stabilization and site
improvement completion, any disturbance to the site will need to be evaluated at that time for temporary and

permeant BMP provisions.

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 and Erosion Control Plan for this site has been

approved and assurances have been posted.

DRAINAGE CRITERIA
Hydrologic calcularions were performed using the City of Colorado Springs Drainage Criteria Manual, as revised in
2014, The Rational Method was used to estimate stormwater runoft anticipated from design storms tor the 2 vear,

5 vear, 10 vear, 25 year, 30 vear and 100 vear recurrence intervals.

CLASSIC
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FINAL DRAINAGE REPORT FOR FOOTHILLS FARM CAMPUS FILIING NO. 2

factor of 2.63) to a new total of $870,936.20 for storm pipe and $236,700.00 for detention pond. See Cost
Index (next page).

Per the Allison Ranch Addition Annexation Agreement recorded 4/5/2006 (Reception No0.206049309) Section A.
Platting “Owner’s will not be required to pay drainage, pond or bridge fees for land to be dedicated for park, open

space or trail purposes.........

A summary of the area exempt from fees are:

Tract B 13.107 Ac.
Tract B pond area (not included) 6.544 ac
Total 6.563 ac. excluded from fees — net fee acreage 36.327 Ac.
FEE CALCULTIONS:
$14,302/acre x  36.327 acres (Drainage 2019) $519,548.75
$1,603/acte x  36.327 acres (Bridge 2019) $ 58,232.18
$789/acre x 36.327 acres (Pond TLand 2019) $ 28,662.00
$606,422.94
CREDITS:
A. Pond land credits will be used for Detention Facility D and G located within Tract B using the current
$76,602/acre.

Tract B Pond area only = 6.544 acres @ 76,602.00 acres = $501,283.49 credit

Note: This amount is in addition to the existing Pond Land Credits remaining (Previously utilized by The Farm
Filing No. 1A, 1B, 1C, 2, 3, 4, 4A, and 5).

B. A current credit remaining after the most recent Farm Filing No. 4A plat leaves $292,710.53 available to
offset drainage fees for Black Squirrel Creek.
Total offsets available at the time of Foothills Farm Campus (FFC) Filing No. 2 plat are:
$292,710.53 Credits available after Farm 4Aplat
Total fees available for offset after FFC Fil. No. 2: -$6006,422.94 Drainage fees calculated FFC Fil. 2
$313,732.41 fees remaining to be offset
with $1,107636.20 reimbursable facilities.
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FINAL FEE CALCULTIONS:

$14,302/acre x  36.327 acres (Drainage 2019) FEES OFFSET $519:549-75
$1,003/acre x  36.327 acres (Bridge 2019) $ 58,232.18
$789/acre x 36.327 acres (Pond Land 2019) POND I.AND CREDIT $—28:662:00
Black Squirrel Fees Foothills Farm Campus Filing No. 2 - due at platting $ 58,232.18
NON-REIMBURSABLE CONSTRUCTION COST OPINION
PRIVATE DRAINAGE FACILITIES
ITEM QUANTITY UNIT | UNIT COST TOTAL
18" RCP 322 | LF $ 45.00 $ 14,490.00
24" RCP 1307 | LF S 55.00 $§ 71,885.00
30" RCP 569 | LF S 60.00 $  34,140.00
36" RCP 1242 | LF S 75.00 $ 93,150.00
STORM INLET D-10-R (4') 6 | EA S 4,500.00 $ 27,000.00
STORM INLET D-10-R (6') 2 | EA $ 6,500.00 $ 13,000.00
STORM INLET D-10-R (8') 1 |EA S 8,500.00 S  8,500.00
STORM MANHOLE 12 | EA S 6,200.00 S 74,400.00
SUBTOTAL $ 336,565.00
15% ENGINEERING & CONTINGENCY $ 50,484.75
TOTAL $ 387,049.75
PUBLIC DRAINAGE FACILITES
ITEM QUANTITY UNIT UNIT COST TOTAL
54" RCP 281 | LF S 80.00 $ 22,480.00
60" RCP 1723 | LF S 110.00 $ 189,530.00
66" RCP 980 | LF $ 130.00 $ 127,400.00
STORM MANHOLE 11 | EA $ 7,000.00 $ 77,000.00
SUBTOTAL $ 416,410.00
15% ENGINEERING & CONTINGENCY S 62,461.50
TOTAL $ 478,871.50

Page 15



FINAL DRAINAGE REPORT FOR FOOTHILLS FARM CAMPUS FILIING NO. 2

Hydraulic grade line caleulations have been provided for the Public storm ourtall mains triburary to Public Pond G
and Public Pond D along with their stubs.  On-site private storm svstem FHGI. caleulations supporting the Lt
Development in particular will be supplied tor review and approval along with the submittal of the private storm

design drawings.

FLOODPLAIN STATEMENT
No portion of this site is located within a floodplain as determined by the Flood Insurance Rate Maps (F.LR.AL)

Map Number 08041C 0506 eftective date, December 7, 2018 (See Appendix).

DRAINAGE AND BRIDGE FEES
This site has lies within the Black Squirrel Drainage Basin boundaries. The towl plarted area of Foothills Farm

Campus Filing No. 2 1s 42.890 acres.

Per the Black Squirrel Creek Drainage Basin Planning Study initial system (utban and rural) conveyance
facilities are reimbursable (down to 15” RCP pipe), collection facilities (including inlets) are not.

Reference DBPS Table 10, See Appendix.

Public Drainage Facilities (Reimbursable) FOOTHILLS FARM CAMPUS FILING NO. 2- Black
Squirrel Creek Basin per DBPS

1. 367 Storm RCP 2000 LF S87/LI S174,000.00
2. 487 Storm RCP 1500 LF S116/1F 5174,000.00
TOTAL $ 348,000.00

Squirrel Creek Basin per DBPS (Pond #9)
3. Detention Pond LA 890,000/ F.A S90,000.00

TOTAL $ 90,000.00

Cost of these facilities has been escalated from the original DBPS estimate 1982 to current year based upon

the Drainage Basin rate increases. As such, the estimate has been updated at escalated cost (using a

el
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TABLE 11

BLACK SQUIRREL CREEK DRAINAGE BASIN
ESTIMATED UNIT CONRSTRUCTION COSTS

e e  ———— e . — — ——————— ——— — —

RIP-RAP
RIP-RAP (GROUTED EMBANEKMENT)
DAM EMBANEMENT
EXCAVATION & EMBANKMENT
GRANULAR BEDDING FOR RIP-RAP
BEND PROTECTION
REVEGETATION (Non-reimbursable
when placed over riprap only)
DROP STRUCTURES -
MAJOR URBAN
MAJOR RURAL
INITIAL RURAL (Q >150 cfs)
INITIAL RURAL (@ <150 cfs)

REINFORCED CONCRETE BOXES -
CONCRETE
STEEL
TRANSITIONS & HEADWALL

REINFORCED CONCRETE PIPE -
(Including all appurtenances)
15" Dia
18" Dia
24" Dia
30" Dia
36" Dia
42" Dia
48" Dia
54" Dia
60" Dia

CY
LB
EA

URIT COST

40,
48.
61.
76.
87.
104.
116.
124.
131.

.00
.50
.00

00
00
00

00 ¥
00

00
00
00






COLORADO SPRINGS ANNUAL CONSTRUCTION INDEX
(Per City Code Section 7.7.108)

2019 6.7%
2018 5.7%
2017 3.5%
2016 4.8%
2015 0%
2014 4.3%
2013 0%
2012 0%
2011 0%
2010 0%
2009 5%
2008 1%
2007 10%
2006 4%
2005 5%
2004 3%
2003 3%
2002 3%
2001 5%
2000 3%
1999 4%
1998 6%
1997 4%

For further information, contact Engineering Development Review
at 385-5056



FINAL DRAINAGE REPORT FOR FOOTHILLS FARM CAMPUS FILIING NO. 2

PUBLIC DRAINAGE FACILITIES POND D

ITEM QUANTITY | UNIT UNIT COST TOTAL

42" RCP 150 | LF S 170.00 | $ 25,500.00
OUTLET BOX W/ MICROPOOL 1| EA $ 30,000.00 | $ 30,000.00
60" IMPACT STRUCTURE 1| EA $ 105,000.00 | $ 105,000.00
TRICKLE CHANNEL (REINFORCED) 256 | LF S 80.00 | $ 20,480.00
RIP RAP SPIILLWAY 214 | CY S 40.00 | S 8,560.00
OVERFLOW WALL -SPILLWAY 184 | LF S 170.00 | S 31,280.00
SUBTOTAL S 220,820.00
15% ENGINEERING & CONTINGENCY S 33,123.00
TOTAL S 253,943.00
PUBLIC DRAINAGE FACILITIES POND G

ITEM QUANTITY | UNIT UNIT COST TOTAL

48" RCP 460 | LF S 200.00 | S 92,000.00
OUTLET BOX W/ MICROPOOL 1| EA S 30,000.00 | S 30,000.00
66" IMPACT STRUCTURE 1| EA $ 105,000.00 | S 105,000.00
TRICKLE CHANNEL (REINFORCED) 1415 | LF S 80.00 | $ 113,200.00
RIP RAP SPIILLWAY 380 | CY S 40.00 | $ 15,200.00
OVERFLOW WALL -SPILLWAY 220 | LF S 170.00 | $ 37,400.00
SUBTOTAL S 392,800.00
15% ENGINEERING & CONTINGENCY S 58,920.00
TOTAL S 451,720.00

SUMMARY

The proposed Foothills Farm Campus Filing No. 2 site is proposed to drain to onsite proposed public and private

storm facilities. Since the MDDP anticipated the same land use, “C” runoff coefficients, and time of concentration

rates, the total stormwater from this development generally is equal to what was anticipated in the previously

approved Marketplace at Interquest MDDP. Full Spectrum Detention is handled in proposed public Pond D and

Pond G Facilities as proposed with Foothills Farm Campus Filing No. 2 development. All drainage facilities were

sized using the current City of Colorado Springs Drainage Criteria and will safely discharge storm water runoff to

adequate outfalls.
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FINAL DRAINAGE REPORT FOR FOOTHILLS FARM CAMPUS FILIING NO. 2

PREPARED BY:

Classic Consulting Engineers & Surveyors, LL.C

Cathy M. Tessin, P.I%.
Project Manager

CLASIC
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FINAL DRAINAGE REPORT FOR FOOTHILLS FARM CAMPUS FILIING NO. 2

REFERENCES

1. City of Colorado Springs/County of El Paso Drainage Criteria Manual dated October 1991,

2. “Black Squirrel Creek Drainage Basin Planning Study.” prepared by URS Corporation, dated January 1989.

3, “Master Development Drainage Plan for Allison Valley,” prepared by Classic Consulting Fngineers and
Survevors, dated February 2006

4, “Allison Valley Master Development Drainage Plan Update,” prepared by Kiowa Engincering Corporaton.,
dated December 2011,

3, ¥2007 Addendum to Biological Assessment and Habitat Miogadnon Plan for Allison Valley Project, Colorado
Springs, Colorado,” prepared by Walsh Fnvironmental Scientists and Engineers, dated May 2007

6. “Master Development Drainage Plan for T'railridge South at Northgate,” JR Fogineering, dated May 2000,
revised September 2000 and January 2001

7. “Final Drainage Report for Northgate Retal Filing No. 1.7 prepared by WestWorks FEngineering, dated March
2007,

8. “I'mal Drainage Report for The Fazm Filing No. LA 1B, and 1€ and Prefiminary Dratnage Report for The Farm
Filing No. 2,7 dated June 2014

9. “Supplemental Drainage Letter for The Farm — [ilings LA, 1B, and 1C,” dated October 2013,

10, “Final Design Report tor Allison Valley On-Site Reaches of Black Squirrel Creek and Middle Tributary Creck
Channel Improvements,” prepared by Classic Consulting Fngineers and Survevors. dated Seprember 2008.

11. “Final Drainage Report for The Farm Filing No. 4.7 prepared by Classic Consulting ngineers and Survevors,
dated Apnl 2017.

12. “The Farm Filing No. 4 Final Drainage Report Addendum,” prepared by Classic Consulung Engineers and
Survevors, dated September 2017.

13. “The I'arm [iling No. 4 Pinal Drainage Report Addendum Middle Tributary Box Culvert Detention/SW(Q
Ponds.” prepared by Classic Consultung Engineers and Survevors, pending approval.

id. “Master Development Drainage Plan for Marketplace ar Interquest and Final Drainage Report tor Marketplace

at Interquest Filing No. | and biling No. 2.7 prepared by Classic Consulung Engineers and Survevors, approved
August 2007
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Hydrologic Soil Group—El Paso County Area, Colorado

FOOTHILLS FARM /

MARKETPLACE AT 1Q

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOt Percent of AOI

8 Blakeland lcamy sand. 1 A 20.3 10.5%
to 9 percent slopes

10 Blendon sandy loam,0 B 3.4 1.8%
to 3 percent slopes

a3 Stapleton sandy loam, 3 B 169.9 87.8%
to 8 perceni slopes

Totals for Area of Interest 193.6 100.0%

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 well
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 shaliow 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.

uspa  Natural Resources Web Soil Survey

12/17/2018

Conservation Service National Cooperative Soif Survey Page 3 of 4



Hydrolegic Soil Group—El Paso County Area, Colorado FOOTHILLS FARM /
MARKETPLACE AT IQ

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

usDa Natural Resources Web Soil Survey 121712018
Conservation Service National Cooperative Soil Survey Page 4 of 4
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JOB NAME: FOOTHILLS FARM - MARKETPLACE MDDP UPDATE
JOBNUMBER:  2399.86

JDATE: 06/27/19

CALCULATED BY: CMT

* PIPES ARE LISTED AT MAXIMUM SIZE REQUIRED TO ACCOMMODATE Q100 FLOWS AT MINIMUM GRADE.
REFER TO INDIVIDUAL PIPE SHEETS FOR HYDRAULIC INFORMATION.

FINAL DRAINAGE REPORT ~ PIPE ROUTING SUMMARY

Intensity Flow

Equivalent | Equivalent | Maximum

Pipe Run Contributing Basins I(5) | 1(100)] Q(5) |Q(100)

CA(5) CA(100) Te Pipe Size*

SPRINGS @FF APTS AND

1 DP 1+ DP2 25.15 27.75 141 3.62 5.07 91 169 FUTURE PARCEL

2 DP 3 57 3.92 5.0 5,17 8.68 18 34 |FFC Fil. 1and Fut. commercial

TOTAL FLOW AT FEDERAL
. ) ' 362 !

3 PIPE 1+2 28.71 31.67 141 6.07 104 192 OUTFALL

4 DP4+PIPE3 30.34 33.46 14.1 3.62 6.07 110 203 QUTFALLTO POND D

5 [rsinsF. e, 1 19.31 2060 158 34s | 578 | e | 119 | Merketplace IQ Scheels, Fut

Commercial, and ex. commercial
5 IB ASING 319 257 7 3 459 . 15 og  [Future GWL expansion commerciall
parcel /ex. stub
7 BASIN J 6.37 7.00 712 462 7.75 29 54 Ex. GWL buidling/parking lot
TOTAL FLOW AT GWL
) . . < 3

8 PIPES S, 6,7 28.88 31.17 18.5 321 5.38 93 168 OUTFALL

9 DP 5 1.91 2.06 56 501 B.41 10 17 24" @ 0.5% PRIV.

10 PIPE 8+9 30.79 33.23 185 3.2 538 99 179 60" @ 0.5% PUBLIC

11 P& 2.39 267 6.29 483 8.10 12 22 30" @ 0.5% PRIV.

12 PIPE 10 + 11 + BASIN AA 3352 368.77 205 3.05 512 102 188 66" @ 0.5% PUBLIC

13 DPS+BASINT (1/2) 2.07 2.34 5.00 517 B.68 1 20 24" @ 1% PRIV

14 DP 10 0.51 0.57 500 517 8.68 3 5 18" @ 0.5% PRIV.

Classic Consulting
239980 MDDPU FDR PHI.xlsx Page 6of' & 6/27/2019



JOB NAME: FOOTHILLS FARM - MARKETPLACE MDDP UPDATE

JOBNUMBER:  2399.86

DATE: 06/27/19

CALCULATED BY: CMT

* PIPES ARE LISTED AT MAXIMUM SIZE REQUIRED TO ACCOMMODATE Q100 FLOWS AT MINIMUM GRADE.
REFER TO INDIVIDUAL PIPE SHEETS FOR HYDRAULIC INFORMATION.
FINAL DRAINAGE REPORT ~ PIPE ROUTING SUMMARY
Intensity Flow
I Equivalent | Equivalent | Maximum
Pipe Run Contributing Basins I(5 1(100)1 Q(5) |[Q(100 .
P g CAB) | ca(00) Te ()1 K100)1 Q(S) | Qr100) Pipe Size*
15 PIPE 13+ 14 2.58 2.91 50 5.17 8.68 13 25 30" @ 0.5% PRIV.
16 DP 7+ PIPE 15 5.26 5.84 8.6 435 7.31 23 43 30" @ 1.0% PRIV.
17 DP 8 +PIPE 16 6.42 7.09 8.6 4.35 7.31 28 52 36" @ 1.0% PRIV.
18 DP 11 0.80 0.89 5.00 517 8.68 4 8 18" @ 0.5% PRIV.
19 PIPE 17 + 18 + BASINR 8.42 9.28 8.6 435 7.31 37 68 36" @1.0% PRIV.
20 PIPE 19 + 12 4194 46.04 236 2.84 477 119 220 66" @0.5% PUBLIC
21 DP 12 0.53 0.60 5.00 517 8.68 3 5 18" @ 1.0% PRIVATE
22 DP 13 + PIPE 21 0.88 1.00 71 465 7.80 4 8 18" @ 1.0% PRIVATE
TOTAL FLOW TO POND G - 66"

23 IPIPE 20 + 22+ BASIN BB 43.26 47.49 243 2.80 469 121 223 OUTFALL
24 BASIN T 1/2 1.38 1.57 226 291 488 4 8 24" @ 0.5% PRIV.
25 DP 14 + PIPE 24 201 2.94 226 291 4.88 6 14 24" @ 1.0% PRIV.
26 |BASIN V+ DP 15 1.71 1.98 5.0 5.17 868 9 17 24" @ 1.0% PRIV.
27 PIPE 25+ 26 372 4.93 226 291 4.88 11 24 30" @ 0.5% PRIV.
28 PIPE 25+ 27 573 7.87 228 291 4.88 17 38 36" @ 0.5% PRIV.

Classic Consulting
239980 MDDPU FDR PH I xlsx Page 7of 8 6/27/2019



JOB NAME:
JOB NUMBER:
DATE:

FOOTHILLS FARM - MARKETPLACE MDDP UPDATE

2399.86

06/27/19

CALCULATED BY: CMT

REFER TO INDIVIDUAL PIPE SHEETS FOR HYDRAULIC INFORMATION.

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

FINAL DRAINAGE REPORT ~ PIPE ROUTING SUMMARY

Intensity Flow
. . . Equivalent | Equivalent | Maximum
Pipe Run Contributing Basins I(5 {100 5 100
P 9 cAs) | camon) | T B) 1100} Q) | Q(100) Pipe Size*
TOTALPOND G - 368" @ 1.5%
29 DP 16 + PIPE 28 13.06 15.97 226 2.91 458 38 78 PRIV. QUTFALL
30 PIPE 23 + 29 56.32 63.46 231 287 4.82 162 306 TOTAL POND G INFLOW

Classic Consulting

239980 MDDPU FDR PH1.xlsx

Page Sof &
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Worksheet for PIPE 1

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

Normal Depth
Flow Area

Wetted Perimeter
Hydrautic 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
Normal Depth Over Rise

Downstream Velocity

6/10/2019 12:51:10 PM

Manning Formula

Normal Depth

0.013
$.00800
5.00
169.00

3.16
13.07
9.19
1.42
4.82
a7s3
63.2
0.00514
12.93
2.60
5.76
1.39
250.57
232.93
0.00421
SuperCriticaf

0.00
0.00

0.00

0.60
0.6¢
63.16
Infinity

ft/ft

ft¥s

ﬂ2

ft¥/s
ft¥s
ft/ft

%
%

Bentley Systems, Inc, Haestad Methods Sol Bty BlesvMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 1

GVF Output Data

Upstream Velocity Infinity  ft/s
Normal Depth 3.16
Critical Depth 373
Channel Slope 0.00800  ft/ft
Critical Slope 0.00514 i/

Bentley Systems, Inc. Haestad Methods Sol\BiemEpiervMaster VBi (SELECTseries 1) [08.11.01.03]
6/10/2019 12:51:10 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 2

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

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 Qutput Data

Upstream DCepth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
0.00500
300
3400 m¥s

189
468 ft?
549 it
0.85
290
1.89 ft
629 %
0.00494  fi/ft
7.26 fi/s
0.82
2.71
1.01
5073 fiys
4716 ft¥s
0.00260 fi/ft
SuperCritical

000 1t
000

000 n

000

000 9%

6288 %
Infinity ft/s

Bentley Systems, Inc. Haestad Methods SolBent e RlerwMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2019 12:52:37 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 2

GVF Output Data

Upstream Velocity Infinity  fi/s
Normal Depth 1.89
Critical Depth 1.89 ft
Channel Slope 0.00500  fuit
Critical Slope 0.00494  fi/ft

Bentley Systems, inc. Haestad Methods Sol\Bienti8y MleswMaster VBi (SELEGTseries 1) [08.11.01.03]
6/10/2019 12:52:37 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 3

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Stope
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
Normal Depth Over Rise

Downstream Velocity

6/10/2019 12:51:16 PM

Manning Formula

Normal Depth

0.013
0.00800
5.00
192.00

3.46
14.49
9.82
1.48
462
398
69.2
0.00580
13.25
273
6.19
1.32
250.57
232.93
0.00544
SuperCritical

0.00
0.00

0.00

0.00
0.00
69.18
Infinity

ft/ft

ft¥/s

ft2

ft¥/s
ft*s
Tt/

%
%

Bentley Systems, Inc. Haestad Methods Sol Bty flesMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 3

GVF Qutput Data

Upstream Velocity Infinity  ft/s
Normal Depth 346 ft
Critical Depth 396 ft
Channel Slope 0.00800 fi/ft
Critical Slope 0.00580 fyft

Bentley Systems, Inc. Haestad Methods Solubent iy ReswMaster VBi (SELECTseries 1) [08.11.01.03]
6/10/2019 12:51:16 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 4

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

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 Fult

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Qutput Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Nermal Depth

0.013
0.00800 fuft
500 ft
203.00 fi¥s

361 ft
1619 fi2
10.16

1.50

4.48

4.06

722 %

0.00617 fu/ft
13.37 fus

278 ft

6.39 ft

1.28

250.57 ft¥s
23293 ft¥s
0.00608 fi/ft
SuperCritical

0.00
0.00 +t

0.00 1t

0.00 ft

0.00 %
7223 %
Infinity  fu/s

Bentley Systems, Inc. Haestad Methods SolBint@ypilewMaster V8i (SELECTseries 1) [08.11.01.03]
6M0/2019 12:51:19 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 4

GVF Output Data

Upstream Velocity Infinity  fi/s
Normal Depth 3.61
Critical Depth 4.06
Channel Slope 0.00800 fuft
Critical Slope 0.00617 fuft

Bentley Systems, Inc. Haestad Metheds Sol BantiSpieswMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2049 12:51:19 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 9

Project Description

Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

Normat 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
Normal Depth Over Rise

Downstream Velocity

6/10/2019 12:51:24 PM

Manning Formula

Normal Depth

0.0t3
0.00500
2.00
17.00

1.79
2.96
4.96
0.60
1.23
1.49
89.4
0.00694
574
0.51
2.30
0.65
17.21
16.00
0.00565
SubCritical

0.00
0.00

0.00

0.00
0.00
85.42
Infinity

ft/ft

ft¥s

f-tz

ft*/s
ft¥/s
fe/ft

%
%

Bentley Systems, Inc. Haestad Methods SollintiSy MewMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 9

GVF Output Data

Upstream Velogity Infinity  ft/s
Normal Depth 179 ft
Critical Depth 149 ft
Channel Slope 0.00500 firt
Critical Slope 0.006%94 fift

Bentley Systems, Inc. Haestad Methods SolBientley RlesvMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2019 12:51:24 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 10

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

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

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

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF OQutput Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

6/10/2019 12:51:27 PM

Manning Formula

Normal Depth

0.013
0.00500
5.00
179.00

3.98
186.75
11.02

1.52

4.03

3.83

796

0.00541
10.69

177

575

0.92

198.09
184.15
0.00472
SubCritical

0.00
0.00

0.00

0.00
0.00
79.55
Infinity

ft/ft

ft3/s

ﬂZ

ft%s
ft¥/s
ft/ft

%
%
ftis

Page

Bentley Systems, Inc. Haestad Methods Soluliemt By PlewvMaster 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 10

GVF Qutput Data

Upstream Velocity Infinity  ft/s
Normal Depth 3.98
Critical Depth 3.83
Channel Slope 0.00500 fyft
Critical Slope 0.00541  fumt

Bentley Systems, Inc. Haestad Methods Sol.BEntiSy BlewMaster V8i (SELECTseries 1) [08.11.01 03]
6/10/2019 12:51:27 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 067595 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 11

Project Description

Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

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
Normal Depth Over Rise

Downstream Velocity

6/10/2019 12:51:31 PM

Manning Formula

Normal Depth

0.013
0.00500
2.50
22.00

1.63
3.39
470
072
2.38
1.60
85.1
0.00530
6.50
0.66
2.28
0.96
31.20
29.00
0.00288
SubCritical

0.00
0.00

0.00

0.00
0.00
65.14
Infinity

ftft

ft¥/s

ftZ

ft¥s
ft¥s
ftft

%
%

Bentley Systems, Inc. Haestad Methods Sol BEntiSy MesMaster VBi (SELECTseries 1} [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 11

GVF Output Data

Upstream Velocity Infinity  ft/s
Normal Depth 1.63
Critical Depth 1.60
Channel Slope 0.00500 A
Critical Slope 0.00530

Bentley Systems, Inc. Haestad Methods Sol:BantiSpdlesvMaster V8i (SELECTserles 1) [08.11.01.03]
6/10/20%9 12:51:31 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 12

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

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
Normal Depth Over Rise

Downstream Velocity

6/10/2019 12:51:34 PM

Manning Formula

Normal Depth

0.013
0.00500
5.50
189.00

37
17.04
10.60

1.61

5.186

3.85

67.4

0.00452
11.08

1.91

562

1.08

255.42
237.44
0.00317
SuperCiitical

0.00
0.00

0.00

0.00
0.00
67.41
Infinity

ftfft

ft¥s

ﬂl

ft*s
ft3/s
ft/ft

%
%
ft/s

Bentley Systems, Inc. Haestad Methods Scl\Benti@pilervMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 12

GVF Output Data

Upstream Velocity Infinity  fi/s
Normal Depth 371 ft
Critical Depth 3.85
Channel Slope 0.00500  fi/ft
Critical Slope 0.00452 fm

Bentley Systems, Inc. Haestad Methods SollBemtpileswMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2019 12:51:34 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 13

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Resuits

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Stope
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
Normal Depth Over Rise

Downstream Velocity

6/10/2019 12:51:38 PM

Manning Formula

Normal Depth

0.013
0.01000
2.00
20.00

1.45
2.48
4.10
0.60
1.77
1.61
73.1
6.00812
8.13
1.03
249
1.22
2433
22.62
0.00782
SuperCritical

0.00
0.00

0.00

0.00
0.00
73.08
Infinity

fi/ft

ft¥/s

ftz

ft¥/s
ft¥s
/it

%
%

Bentley Systems, Inc. Haestad Methods Sol\Bantiy MlesvMaster VBi (SELEGTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for PIPE 13

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

6/10/2019 12:51:38 PM

infinity fi/s
1.46
1.61

0.01000 m/A

0.00812 Fy/A

Bentley Systems, Inc. Haestad Methods SolBentEpdlesvMaster 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 14

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetled Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velacity

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
Normal Depth Over Rise

Downstream Velocity

6/10/2019 12:51:41 PM

Manning Formula

Normal Depth

0.013
0.00500
1.50
5.00

0.90
1.1
2.66
0.42
1.47
0.86
60.1
0.00578
4.51
032
122
0.91
7.99
7.43
0.00227
SubCritical

0.00
0.00

0.00

0.00
0.00
60.08
Infinity

ft/ft

ft¥s

ft¥s
ft¥fs
ft/ft

%
%

Bentley Systemns, Inc. Haestad Methods SollBantleplesvMaster VBi (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA #1.203.755-1666



Worksheet for PIPE 14

GVF Output Data

Upstream Velocity Infinity  ft/s
Narmal Depth 0.90
Critical Depth 0.86
Channel Slope 0.00500 i/t
Critical Slope 0.00578 fuft

Bentley Systems, Inc. Haestad Methods Sol Bient@pilesMaster V8i (SELECTseries 1) [06.11.01.03]
6/10/2019 12:51:41 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 15

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Ciameter

Discharge
Results

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
Normal Depth Qver Rise

Downstream Velocity

6/10/2019 12:51:44 PM

Manning Formula
Normal Depth

0.013
0.00500
250
2500

1.79
3.76
5.04
0.75
225
1.70
7186
0.00569
6.65
0.69
2.43
0.91
31.20
29.00
0.00372
SubCritical

0.00
0.00

0.00

0.00
0.00
71.61
Infinity

ft/ft

ft¥s

ﬁz

fi/it
fi's

ft¥/s
ft¥/s
fi/ft

%
%

Bentley Systems, inc. Haestad Methods Sol Bimti@eMlesvMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 15

GVF Output Data

Upstream Velocity Infinity  fit/s
Normal Depth 1.79 ft
Critical Depth 1.70 f
Channel Slope 0.00500 fuft
Critical Slope 0.00569 fi/ft

Bentley Systems, Inc. Haestad Methods Sol et @gilesvMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2019 12:51:44 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 16

Project Description

Friction Method

Solve For
input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

Normal Depth
Flow Area
Wetted Perimeter
Hydrauiic 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
Normal Depth Over Rise

Downstream Velocity

6/10/2019 12:51:48 PM

Manning Formula

Normal Depth

0.013
0.01000
2.50
43.00

218
4.54
6.02
0.75
1.67
219
87.2
0.00994
9.47
1.39
3.57
1.01
4412
41.01
0.01099
SuperCritical

0.00
0.00

0.00

0.00
0.00
87.19
tnfinity

fi/ft

ft¥/s

ﬂz

fft
ft's

fts
ft¥s
fuft

Bentley Systems, Inc. Haestad Methods SolulentiéeMewMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 16

GVF Output Data

Upstream Velocity infinity  fi/s
Normal Depth 218
Critical Depth 219
Channel Slope 0.01000 fi/f
Criticat Siope 0.00994 fuft

Bentley Systems, Inc. Haestad Methods Sol Bemie MesvMaster V8i (SELECTseries 1) [08.11,01,03]
6/10/2019 12:51:48 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 17

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Narmal 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 Qutput Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normai Depth Qver Rise

Downstream Velocity

6/10/2019 12:51:52 PM

Manning Farmula

Normal Depth

0.013
0.00600
3.00
52.00

2.48
6.24
6.84
0.91
2.28
2.34
826
0.00887
8.33
1.08
31.58
0.89
55.57
51.66
0.00808
SubCritical

0.00
0.00

0.00

0.00
0.00
82.57
Infinity

ft/ft

ft¥s

ﬂZ

ft¥ls
ft¥/s
f/ft

%
%

Page

Bentley Systems, Inc. Haestad Methods Sol BentiépfesMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for PIPE 17

GVF Output Data

Upstream Velocity
Normat Depth
Critical Depth
Channel Siope
Critical Slope

6/10/2019 12:51:52 PM

Infinity  ft/s
2.48
234
0.00600 fi/ft
0.00667 fi/ft

Bentley Systems, Inc. Haestad Methods Sol\Bintiée MenvMaster 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 18

Project Description

Friction Method Manning Foermula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.01000 t/ft
Diameter 1.50 ft
Discharge 8.00 ft¥s
Results

Normal Depth 058 1t
Flow Area 122 fi2
Wetted Perimeter 2.82
Hydraulic Radius 0.43

Top Width 1.43
Critical Depth 1.10
Percent Full 653 %
Critical Slope 0.00743 i/t
Velocity 654 fi/s
Velocity Head 067
Specific Energy 1.64
Froude Number 1.25
Maximum Discharge 11.30  ft¥s
Discharge Full 10.50 ft¥s
Slope Full 0.00580 s
Ftow Type SuperCritical

GVF !nput Data

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

Upstream Depth 0.00 ft
Profite Description

Profile Headloss 000 it
Average End Depth Over Rise 0.00 9
Normal Depth QOver Rise 6532 %
Downstream Velocity fnfinity  fus

Bentley Systems, Inc. Haestad Methods Sol\BioTtiépdlewMaster VBi (SELECTseries 1) [08.11.01.03]
€/10/2019 12:51:55 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06785 USA +1-203-755-1666 Page 1 of 2



Worksheet for PIPE 18

GVF Qutput Data

Upstream Velocity Infinity  ft/s
Normal Depth 0.98
Critical Depth 1.10
Channel Slope 0.01000 vt
Critical Slope 0.00743  #/#t

Bentley Systems, Inc. Haestad Methods Sol(BientiBy MenvMaster VBi (SELECTseries 1) [08.11.01.03]
6/10/2019 12:51:55 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06735 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 19

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Resuits

Normai Depth
Fiow Area

Wetted Perimeter
Hydraulic Radius
Top Width

Critical Depth
Percent Full
Critical Stope
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
Normal Depth Over Rise

Downstream Velocity

6/10/2018 12:51:58 PM

Manning Formula

Normai Depth

0.013
0.01000
3.00
68.00

2.52
6.33
6.94
0.91
221
283
83.8
0.00939
10.75
1.79
4.31
1.12
71.74
66.69
0.01040
SuperCritical

0.00
0.00

0.60

0.00
0.00
83.85
Infinity

fi/t

ft¥ls

ft¥s
ft¥/s
ft/ft

%
Yo

Bentley Systems, Inc. Haestad Methods SoluBatiéy ReswMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 19

GVF Cutput Data

Upstream Velocity Infinity  fi/s
Nermal Depth 2.52
Critical Depth 2863
Channel Slope 0.01000 ft/ft
Critical Slope 0.00939 ft/it

Bentley Systems, Inc. Haestad Methods SolBientl@pflewMaster V3i (SELECTseries 1) [08.11.04.03]
6/10/2019 12:51:58 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 19B

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

fnput Data

Roughness Coefficient 0.013
Channel Slope 0.00700 fi/ft
Diameter 3.00 1t
Discharge 57.00 ftys
Results

Normal Depth 2.52 +ft
Flow Area 634 ft*
Wetted Perimeter 6.96
Hydraulic Radius 0.91

Top Width 2.20
Critical Depth 2.45
Percent Full 840 %
Critical Slope 0.00737
Velocity 899 fis
Velocity Head 1.28
Specific Energy 3.78
Froude Number 0.93
Maximum Discharge 60.03  ft¥s
Discharge Full 55.80 ft¥s
Slope Full 0.00730  fu#t
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 0.00 9%
Narmal Depth Over Rise 84.04 9
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SolBentiBy BenvMaster V8i (SELECTseries 1) [08.11.04.03]

6/10/2019 12:52:41 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1666 Page 1 of 2



Worksheet for PIPE 19B

GVF Qutput Data

Upstream Velocity Infinity  fi/s
Normal Depth 2.52
Critical Depth 2.45
Channel Slope 0.00700 i/t
Critical Slope 0.00737 it

Bentley Systems, Inc. Haestad Methods Sol(BimtiSpeswMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2019 12:52:41 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 20

Project Description

Friction Method

Manning Formula

Salve For Narmal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00500 ft/#t
Diameter 550 #
Discharge 216.00 ft¥s
Results

Normal Depth 412 #
Flow Area 19.07 ft2
Woetted Perimeter 11.50 f
Hydraulic Radius 1.66 ft
Top Width 4.77
Critical Depth 4.1
Percent Full 748 9%
Critical Siope 0.00501 fum
Velocity 11.32 fus
Velocity Head 199 ft
Specific Energy 6.1
Froude Number 1.00
Maximum Discharge 25542  fiys
Discharge Full 237.44 i35
Slope Full 0.00414  fuft
Flow Type SubCritical

GVF Input Data

Downstream Depth 000 f
Length 000 1t
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00
Profile Description

Profile Headloss 0.00 1t
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 74.85 o
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SolBiet iy MawMaster V8i (SELECTserles 1) [08.11.01.03]

6/10/2019 12:52:02 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for PIPE 20 B

GVF Output Data

Upstream Velocity Infinity  fi/s

Normal Depth 4.12

Critical Depth 411

Channel Slope 0.00500 it
0.00501 it

Critical Slope

Bentley Systems, Inc. Haestad Methods SolBentiSyMesvMaster VBi (SELECTseries 1) [08.11.01.03]
6/10/2019 12:52:02 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2of 2



Worksheet for PIPE 21

Project Description

Friction Method

Solve For
input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

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 Degpth Over Rise
Normal Degpth Over Rise

Downstream Velocity

6/10/2019 12:52:07 PM

Manning Formula

Normal Depth

0.013
0.00500
1.50
5.00

0.90
1.1
2.66
0.42
1.47
0.86
60.1
0.00578
4.51
0.32
1.22
0.91
7.99
7.43
0.00227
SubCritical

0.00
0.00

0.00

0.00
0.00
60.08
Infinity

fuft

ft¥/s

ft2

ft¥s
ft¥s
ft/ft

%o
Yo

Page

Bentley Systems, Inc. Haestad Methods Sol\Bintt Sy MewMaster V8i (SELECTserles 1) [08.11.01.03]
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Worksheet for PIPE 21

GVF Output Data

Upstream Velocity Infinity  f/s
Normal Depth 090 #t
Critical Depth 0.86 it
Channel Slope 0.00500 fi/ft
Critical Slope 0.00578 fi/ft

Bentley Systems, Inc. Haestad Methods SolBenti@pflewMaster V3i (SELECTseries 1) [08.11.01.03]
6/10/2019 12:52:07 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755.1666 Page 2 of 2



Worksheet for PIPE 22

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Siope 0.01000 i/t
Diameter 1.50 ft
Discharge 8.00 ft¥s
Results

Normal Depth 098
Flow Area 122 ft2
Wetted Perimeter 2.82
Hydraulic Radius 0.43

Top Width 1.43
Critical Depth 1.10
Percent Full 653 9%
Critical Slope 0.00743  fyft
Velocity 6.54 fis
Velocity Head 0.67
Specific Energy 1.64
Froude Number 1.25
Maximum Discharge 11.30 ft¥s
Discharge Full 10.50 ft¥/s
Slope Full 0.00580 fun
Flow Type SuperCritical

GVF Input Data

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

Upstream Depth 0.00 1t
Profile Description

Profile Headloss 000 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 65.32 %
Downstream Velocity Infinity  fi/s

Bentley Systems, Inc. Haestad Methods SolulentBy BawMaster V8i (SELECTseries 1) [08.11.01.03]

6/10/2019 12:52:10 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1666 Page 1 of 2



Worksheet for PIPE 22

GVF Output Data

Upstream Velocity Infinity  ft/s
Normal Depth 0.98 ft
Critical Depth 1.10
Channel Slope 0.01000 fuk
Critical Slope 0.00743  fuf

Bentley Systems, Inc, Haestad Methods Sol Benwt€yileswMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2019 12:52:10 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 23

Praject Description

Friction Methed

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channef Slope 0.00500 fut
Diameter 550 ft
Discharge 223.00 ft¥/s
Results

Normal Depth 423 f
Flow Area 19.63 2
Wetted Perimeter 11.78
Hydraulic Radius 1.67

Top Width 4.63
Ciitical Depth 4.18
Percent Fuil 77.0
Critical Siope 0.00515 i/t
Velocity 11.36 fi/s
Velocity Head 2.01
Specific Energy 624 +#
Froude Number 0.97
Maximum Discharge 25542 ftYs
Discharge Full 237.44  ftys
Slope Full 0.00441 /At
Flow Type SubCritical

GVF Input Data

Downstream Depth 000 #
Length 0.00 #t
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 +t
Profile Description

Profile Headloss 0.00 ft
Average End Depth Qver Rise 0.00 9%
Normal Depth Over Rise 76.99 9%
Downstream Velocity Infinity  ft/s

Bentley Systems, inc. Haestad Methods Sol BantSy MeryMaster Vi (SELECTseries 1} [08.11.01.03]

6/10/2019 12:52:14 PM 27 Siemons Company Drive Suite 200 W Watertown, GT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for PIPE 23

GVF Output Data

Upstream Velocity Infinity  ft/s
Normal Depth 423
Critical Depth 418 ft
Channel Slope 0.00500 ft/ft
Critical Slope 0.00515  fi/ft

Bentley Systems, Inc. Haestad Methods Sol BBy FewMaster V8i (SELECTseries 1} {08.11.01.03]
6/10/2019 12:52:14 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1666 Page 2 of 2



Worksheet for PIPE 24

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channei Slope
Diameter

Discharge

Resuits

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 Qutput Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

6/10/2019 12:52:17 PM

Manning Formula

Normal Depth

0.013
0.01000
2.00
8.00

0.82
1.22
2.78
0.44
1.97
1.01
41.1
0.00489
6.58
0.67
1.49
1.48
24.33
22.62
0.00125
SuperCritical

0.00
0.00

0.00

0.00
0.00
41.07
Infinity

Bentley Systems, Inc. Haestad Methods Sol Bemti@y®eswMaster 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 24

GVF Qutput Data

Upstream Velocity Infinity  ft/s
Normal Depth 0.82
Critical Depth 1.01
Channel Slope 0.01000 fuft
Critical Slope 0.00489  f/ft

Bentley Systems, inc. Haestad Metheds SolBenti@y eswMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2019 12:52:17 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 25

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Resuits

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 Cutput Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Cver Rise
Normal Depth Over Rise

Downstream Velocity

6/10/2019 12:52:20 PM

Manning Formula

MNormal Depth

0.013
0.01000
2.00
15.00

1.19
1.95
3.52
Q.55
1.96
1.40
59.5
0.00632
7.70
092
21
1.36
24.33
22,62
0.00440
SuperCritical

0.00
0.00

0.00

0.00
0.00
59.50
Infinity

Bentley Systems, Inc. Haestad Methods SollBenti@pflervMaster VBi (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 25

GVF Output Data

Upstream Velocity Infinity  fi/s
Normal Depth 1.19
Critical Depth 1.40
Channel Slope 0.01000 fi/t
Critical Siope 0.00632 vt

Bentley Systems, Inc. Haestad Methods SolBantipdileswMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2019 12:52:20 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 26

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.01000 fi/ft
Diameter 200 ft
Discharge 17.00 ft¥s
Results

Normal Depth 1.29 1t
Flow Area 215 f2
Wetted Perimeter 3.74
Hydraulic Radius 0.58

Top Width 1.91
Critical Depth 1.49
Percent Full 647 %
Critical Slope 0.00694  fuft
Velocity 7.91 fi/s
Velocity Head 0.97
Specific Energy 2.27
Froude Number 1.31
Maximum Discharge 24.33  ftYs
Discharge Full 2262 ft¥s
Slope Full 0.00565 fi/ft
Flow Type SuperCritical

GVF Input Data

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

Upstream Depth 000 f
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 9%
Normal Depth Over Rise 64.69 %
Downstream Velocity Infinity  fi/s

Bentley Systems, inc. Haestad Methods Sol\BentiSy MeswMaster V8i (SELECTseries 1) [08.11.01.03]

6/10/2019 12:52:23 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for PIPE 26

GVF Output Data

Upstream Velocity Infinity  ft/s
Normal Depth 1.29
Critical Depth 1.49
Channel Slope 0.01000 it
Critical Slope 0.00694 it

Bentley Systems, Inc, Haestad Methods Sol BantiSy FervMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2019 12:52:23 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 27

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

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
Normal Depth Over Rise

Downstream Velocity

6/10/2019 12:52:26 PM

Manning Formula

Normal Depth

0.013
0.00500
3.00
24.00

1.52
3.58
4.74
0.76
3.00
1.58
50.5
0.00436
6.70
0.70
2.21
1.08
50.73
4716
0.00129
SuperCritical

0.00
0.00

0.00

0.00
0.00
50.53
Infinity

ft/ft

ft¥/s

ﬂZ

=1

ft/ft
ft's

ftils
ft¥/s
ft/ft

%
%

Bentley Systems, Inc. Haestad Methods SoliBmiip#lesMaster V8i (SELECTseries 1) {08.11.01.03}
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666



Worksheet for PIPE 27

GVF Output Data

Upstream Velocity Infinity f/s
Normal Depth 1.52
Critical Depth 158
Channel Slope 0.00500 F/ft
Critical Slope 0.00436 /it

Bentley Systems, Inc. Haestad Methods SolBent)pilesvMaster VBi (SELECTseries 1) [08.11.01.03]
6/10/2019 12:52:26 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE 28

Project Description

Friction Method

Manning Formula

Sotve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.01000 m/ft
Diameter 3.00 f#t
Dischaige 39.00 ft¥s
Results

Normal Depth 165 ft
Flow Area 3.98 A2
Wetted Perimeter 5.01
Hydraulic Radius 0.7¢9

Top Width 299 #
Critical Depth 2.03
Percent Full 549 %
Critical Slope 0.00532 M
Velocity 9.80 H/s
Velocity Head 1.49
Specific Energy 3.14
Froude Number 1.50
Maximum Discharge 71.74 ft¥s
Discharge Full 66.69 ft¥s
Slope Full 0.00342 m/t
Flow Type SuperCritical

GVF Input Data

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

Upstream Depth 0.00 +#
Profile Description

Profile Headloss 0.00 1
Average End Depth Over Rise 0.00 <
Normal Depth Over Rise 54.94 o
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SolbiEntiBpiesvMaster VBi (SELECTseries 1) [08.11.01.03]

6/10/2019 12:52:29 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203.755-1666 Page 1 of 2



Worksheet for PIPE 28

GVF Output Data

Upstream Velacity Infinity  ft/s
Narmal Depth 1.65 +#t
Critical Depth 2.03 ft
Channel Slope 0.01000
Critical Slope 0.00532

Bentley Systems, In¢c. Haestad Methods SolBentiépilervMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2019 12:52:29 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1666 Page 2 of 2



Worksheet for PIPE 29

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slape 0.01500 ftfft
Diameter 3.00 ft
Discharge 79.00 ft¥s
Results

Normal Depth 2.37 ft
Flow Area 6.00 f=
Wetted Perimeter 6.58 ft
Hydraulic Radius 0.91

Top Width 244 ft
Critical Depth 276 it
Percent Full 79.2 %
Critical Slope 0.01218 fi/ft
Velocity 1317  fis
Velocity Head 2.69
Specific Energy 5.07
Froude Number 1.48
Maximum Discharge 87.87 ft¥s
Discharge Full 81.68 ft¥s
Slope Full 0.01403
Flow Type SuperCritical

GVF Input Data

Downstreamn Depth 0.00
Length 0.00
Number OFf Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 000 9
Normal Depth QOver Rise 79.15 o
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods Sol.Benti6piNesvMaster VBi (SELECTserias 1) [08.11.01.03]

6/10/2019 12:52:33 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1666 Page 1 of 2



Worksheet for PIPE 29

GVF Qutput Data

Upstream Velocity Infinity  ft/s
Normal Depth 2.37
Critical Depth 2.76
Channel Slope 0.01500 f/ft
Critical Slope 0.01218 it

Bentley Systems, Inc. Haestad Methods SollBentiepilexvMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2019 12:52:33 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2
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Cathy Tessin

From: Chris Jorgensen <Clorgensen®@Iaplatallc.com>

Sent: Friday, October 19, 2018 8:45 AM

To: Steve Rossoll; Kyle Campbell; Cathy Tessin: P. E. Richard Wray - Kiowa Engineering
Corporation (rwray@kiowaengineering.com)

Cc: Tom Taylor; Douglas Reinelt; Mitchell, Timothy

Subject: The Farm Channel Embankments Proposed Schedule

Attachments: 20181079082436.pelf

All

Here is what | am showing for my development forecast. As | understand, we owe improvements as we build stuff, We
seem to have everything going at the same time!

Please see the attached exhibit for embankment name correlation. Please back in the proper design start dates, and
provide topo so we can get going. The geotech reports are almost done.

BSC Embankment 6 {Orange) — Start construction in November 2018

BSC Embankment 4 (Yellow) - Start construction in February 2019

Middle Creek Embankment and Associated Drop Structures — Start construction in April 2019

BSC Ernbankme'nt 5 and assaciated Bank Stahilization {Red) ~ Start construction in June 2019

BSC Embankment 2 (Purple) - Start construction in August 2019

B5C Embankment 1 (Purple) — Start construction in September 2019

BSC Filing 7 Bank Stabilization {Blue} — Start construction in March 2020

Please let me know if you have questions,

Thanks,
Chris

Chris Jorgensen, PE (CO,UT)
Project Manager

Ca M M UGB T g g
1755 Telstar Drive, Suite 211

Colorado Springs, CO 80920
Cell; 801.673.0193
Fax: 719.260.7088
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KNOW AL MEH BY THESE PRESENTS:
THAT ALLISON VALLLT OEVELOPMINT dn‘wn'. LC, A COLORADD LAMTED
AND GINGER 1. LLC, A COLORADG L uAII.ll"f

FOLLOWA OESTROED TRACT OF LA, 16 W

LLABILITY COMPANY
COMPANY, BEWC THE DWMERS OF TWE

LEGAL DESCRIPTIOM:

A PARCEL OF BENG PORTIOMS OF SOCHONS 17, \l 79 AND 30, TOWNSHIP l! SNTH
00 WEST OF THE SiXTH muPu WEsninan, L PASD COUMTY, COLORRSG, BEY

PFﬂ"WLlllY DESCRBED A5 FOLLS

BASIS OF BEARMCS: PORTM OF

THE WORTHERLY BOUNDARY OF LOT 1 AS PLATTED IN
UARKETPLACE AT HTEREUEST PG, M5 ECaEDs UNDER, RECEF Ton
M 208712780, RECONDS OF €L PASD CDUNTY, COLORADG

WOHLAENTID AT BOTH EMOS B & 1-1/2 INGH ALUMINUM SURYETIIRS CaP
STAMPED "OCEE LLC PLE MMIN', 15 ASSLGED TD BEAR S4EDA02"W A
DETANCL OF 48043 FEET.

CDMMENCING AT TiE nmm-:stkw CORMER OF LOT 1 AS PLATTED M ARKETRLAGL AT
mlununr FILWO HE 7 RECORDED UWGER RECEPTION NO. 20871 rm. ALCOADS DF EL PARG
COLOR 00, S‘D FONT BOMG Dl THE WEST UNE OF THE WORTHWEST OUARTER OF
n:ucnm:s'mmerssc TON KL TOWNSH? Esﬂ.lmlﬂul!‘!rwm{slm

PRINCP AL WERIDIAN, TAD POMT LSO &Ill: Ol THE EASTERLY oF THE UNITID
SIATESMRFWACADEM\' 1mo—zaranmn\.nmmnsuru
180 COUMTY, COLORADY, A FGNT ALSO BEWE THE POMT OF BEGHeM

THOWCE NOOMS'CI™W, O6 SAD EASTEIY BOUNDARY AND SAD WCST LNWE OF THE WDRTHWEST

QUARTER OF THE MORTHWEST OUARTER OF SAD zcnm N , DISTME! U 1|1¥ FEET TO

THE WOST SOUTHDRLY CORMER OF & TRACT CF LAND DSOS T RICORDED M

B0 574% AT PAGE S0

m:nu:nu'sﬂuummzw:s Y BOLMDARY OF SMC THACT OF LAND DESCRIBID M A
CORDED [N BOOK 5782 AT PAGE 810 AnD 7HE CASTIRLY BOUMDARY OF A TRACT

gy ull) CESCRIBED M BOCK s'rﬂ AY PAGE 822, A DESTANCE OF 178484 FECT

THEMCE  WE39W3™157  COM' SAD EASITILY QOLMDARY OF A TRACT OF LAND

DESCRIBED R BOOK 5743 AT PAGE nzz_ A DSTANCE OF ML81 FELT;

THENCE ME544'13E. A DISTANCE OF 31841 FEET,
THENCE NE'48'06"E, A DISTANCE OF 22408 FEET;
THENGE NEAXOSIE A DISTAMCE OF 247.75 FEET,

FEET;
THENCE STV 387w, Ausunue or 157.24 FEET T0 2 POMT On CLRVE:
THENCE O THE ARC OF A CURVE TO THE RIGHT WHOSE CENTER BEARS SIOTIN'W, HAWNG
A DELTA OF 38703, & RADIUS U‘ 275,00 FEET ANO A DISTANCE OF 18884 FELT T0 &
POMNT OF TANGENT,
THEMCE S1838°M07E, A DISTANCE OF 154.84 FEET TO & POMNT ON CURVE

THENCE ON THE ARC OF A CURVE TO THE RICHT WHOSE CENTER BEARS SOOZ8'00E. HAVNG A
OEL'SA OF 254577, A RADIUS OF BQ.D0 FEET AND & DISTANCE OF 4048 FEET TO A POINT ON

nau: n?nqm”& a DISTANCE OF &Z.4A FFET TO & POINT OF CUNVE;
OF A CURVE O THE RIGHT HAVNG & Mm\ OF 7822'21", A RADWS OF
ZMCKJTETWAUSYANCEDI'MMFEETWAMT TANGENT;
YME, A DISTANCE OF 48075 FEET 10 & PONT ON CUR DURVE, SAD PONT GENG
THE MORTHERLY RIGHT OF WAY LINE OF FEDERAL DRIVE AS PLATTED W Sl M,
AT INTERQUEST FILNG NO. Z

THENCE ON SAID NORTHERLY RIGHT OF WAY UWE, THE FDLLOWIG (5) FIVE COURSES:

1 m“ﬂcﬂ'kﬂﬁ‘ VO THE LEFT WHOSE CENTER BEANS S3330°22'E HAWNG A
A OF DOUZPT, A RADIS DF BAD.OC FEET AMD 4 DWSTANCE OF 5.00 FLET
uza-u oW, 4 DISTAMCE OF 15.10 FEET;
$81°48°217W, A OISTANCE OF 80.00 FEET
S2EIVICE. A OISTANCE OF 1510 FEET TO A POMT OR CUR
LEFT WHOSE CENTER EAIB SMP2TE HAVNG A

DELTA OF 0020207 A RADLS OF 540.00 FEET AND A DISTANCGE OF 800 FLET T0 &
BOMT DN CLRYE:

vpp?

THOMCE M2AYF307W, A DSETANCE OF 45178 FEET T0 A POMT OF Culng:
LEFT HAVING A DELTA OF 820758", 4 RADIUS OF
COMPOUND CURVE:

THOMCE (M THE ARC OF A CURME T3 THE LEFT WHOSE CEMTEN BEARS SOOZVIZE HAVING A

m_unf:m'u A RADIUS OF 100.00 FEET ANC A DISTANCE OF S0.81 FLET TO A PONT
IGENT;

mmlu‘tam1m:tm;umrmnm1w
Emwnmtmmlmlmmmmmuu‘um\nlﬂ

ADELTA OF SATON, A RADWS OF S0.00 FEST AMD A GSTANCE OF 85,30 FEET T0 A POWT

m S18"M'3E. A ASTANCE OF 137.05 FEET T A POMT OF CLR'
THE RIOHT HAMING A DELTA OF 11°M'S, & RADUS OF
PONT OF TANGENT:

CumnE, SAI)POMH:M:A

WHOSE CENTLR BEARS 5IP132TE.
»n.nnswta:nrslnPEEI"DAPCIM'Im:m\EmPc-ru:-GA R TE
NORTHERLY BOLBDARY OF LOT 1 a5 FLATTED IN SAI0 MARKETPLACE AT NTERDUEST fl.lm HO.

THENCE ON THE NORTHIRLY GOUMDARY OF SAID LOT 1, THE FCLLOMNG (1) THREL COURSES:

% ON THE ANC OF & CURVL TO TWE LEF] WHISE CENTER BEARS SATOSSEW. HAVIG A
DELTA OF 2100, A RADUS OF 48300 FEET AND A DSTANGE OF 10893 FEET T &
POMT DF HEVSE w.

2 0N TOTHL RIGHT HAWNG & DELTA OF B514°37, A RADWS OF
h?nﬂ FII‘ .nm A IISHN:I OF 8542 FEET T0 A FOINT
3 SAYDE'DI"W, A DISTANGE OF a80.43 FEET TO THE POINT OF BECINNMG:
CONTAMING A CALCULATED ARCA OF 3,880,081 SDUARE FEET (41908 ACRES)
OEDICATION:

“I.NDC!SmMDSHAEWHBWACTUMTDHMWHWAWI A
Wl 08 THE PLAT, Y
o

ALL PUBUC STRELTS.
mmmruwcuu

FOOTHILLS FARM CAMPUS FILING NO. 2

A PORTION OF SECTIONS 17, 18, 18 AND 20, TOWNSHIP 92 SOUTH,
RANGE 88 WEST OF THE SD(TH PRINCIPAL MEAI 1AN, CITY OF
COLORADO SPRINGS, EL PASD COUNTY, COLORADO

QWMER:

ALLEY OEVELOPMEWT COMPANY, ILG, A mmm UWATED LABLITY COMPANY
TR T THE____ DAY [ AD,

ALLSON 2
HAS EXECUTED THIS baef

BY:

OF vILDPWENT mmv. LLC, A COLORADC LMITIC UABILITY COMPANT
A COLOAADG CORPORA MAMAGER

ALLISOM VALEY
BY: LA PLATA COMMURITES, WC.
8. DCUGLAS OUMEY, PRESIDENT AW CED

VALLEY DEVELOPMENT COMPANY,

LLE,
h LA PLATA COMMUMITES, MC. & COLORADD CORPORATION. M
DEMSE WALLATE. SECRETARY

STATC OF COLORADO ;
-
CDUNTY OF EL PASO
THE FOREGOING INSTRUMENT WAS ACKNOWLEDGED BEFORE Wi
oF 0__,

THS ___ DAY
AD., BY B. DOUGLAS QUMBY, PRESIDENT AND CEO
AMD DEWKE WaliaCt AS STCRETARY OF LA PLATA COMMUMITIS, MC, A COLDRADD
CORPORATION, MAMAGER MOR ALLISON VALLEY DEVELOPMEWT COMPANY, LLC A OOLORADO,
COMPANY.

LMITED LIABRITY
WIHERS LY HAND AND OFTICIAL SEAL

wr

PR

A GOLDRADD LKHTED LIABAITY COMPANY
IANAGER

OWHER:

GINGER |, LLC, A COLCRADO LIWTED LIARIITY COMPANY
HAS EXFCUTED TriS WSTRUMENT THE ____ DAY OF

By
CWGER 1, LiC, A COLGRADO LMITED LABWITY COMPANY

STATC OF COLORABO }
-
COUNTY OF EL PASD

THE TORECONG INSTRUMENT WAl ACKMOWLEDGID BEFORT WME THIS
o 20__ AD, BY

10— AD.

DAY

AS
GMMGER |, LLC A COLORADD LIMTID LABUTY COMPANT.

VATWESS WY AAND AND OFFIOIAL SEAL

4 EXPRES:

MDTARY PUBLC

UEM HOLDER:

GNGER 1, LG, A Dotmmo LIMTED LABIITY COMPANY HAS EXECUTED THIS
o, AD.

IMSTRUMENT THE_ DY

14

"
OF GNGER 1, LLT, A COLDAADO LAUTED LIADILTY COMPARY

L]

STATE OF

COUNTY oF _______}
TN[ FOREGONG blsm'lnm\s ACKNOWLEDGED BEFORE lE THS ____
A

CI' GNGER | LG A COUORADG LWITID UABILTY I:I!IPAM‘
WITHESS MY HAND ANO OFFICLAL SCal

MY COMMESSION EXPIRES:

NOTARY PUBLIC

GENERAL HOTES:

2. FLOOOPLAM STATEMEMT:
THIS SITL. FOGTHILLS FARM CAMPUS FILING

-

.

B

THE DATE OF PREPARATION (5 JANUART 28, 2mia,

L NDl’ ll\?llb

DESIGNATED FEMa FLOODFPLAM AT DETERWHED 3% T

m:lx INSLURANCE RATE AP, COMUUMITY PANEL m
DBO41CS08G, DACH1CO200C AND DB ICIZENG,

EFFEDM DECEMBER 7. 2078,

PORTIONS OF TRACTS A AND B ARL mnnluwsausm
u.m.n' WETROPOLITAN DISTRICT NO. 1 PER F)
WECOROED LNER RECIRGN NG, 208170522 AND A5

PORTIONE OF TRACTS A AND B ART (NCLUDED m!n:u.usau
wu.l:r METROPOUTAN DISTRICT MG 2 PLR_ FINO
CRE ATCGROED UMDER RECEPIION WL 2\3\.!5& MI) L

TRACT 4 IS R Puauc \muur.nrs ﬁn.l: uTi.l'll:s o3
iy AND umrm:n BY THE GII’V er eoLmano

TRACT B S (IR PUBUC UTILTES, PUBLE ummmrs usara

EMERGEMCY LANDING .nlEA. ORANAGE,

o ANY OTHER USC THE CIT¥ DEENS AFPMATL

TO BE OEMED AND umnnm BY THE GTY OF COLORADD
TENANCE OF LS AND JI'STK“C APPEARANCE

B ALLEIOM VALLEY HETROSDUTAN DSTRCT MO,

‘RAC?&EFDH FUTURE DOVELCPMEWT TC BE CWNED AND
il &Y THL (WMER OF 1OT 1.

WOTEE: TS PROPERTY MaY BE \PACIED Y NOISE AMD OTER
IGHT BY AIRCRAFT USLD 4 TME
UNITED STATES AR FORCE ACADEMY'S ARUANSHP PROGRAU,
THS NOTCE SHALL AEWAW M CFFECT UWTIL THE AR FOROE

BE USED FOR FUIGHT TRAINING
PUBPOSTS. THIS NOTICE SHALL RUN WITH THE LANO.

ANY PERSDN WHO KMOWINOLY NEUOVES, ALTERS. OR DEFACES
mrmunnsu vumw DR LadD MOMURENT O

humzm
Nlﬂ.lll‘ 'ID STA'Il STATIJ[ 184 CRA
THE ADDSMESSS ( ) EXHBITID (M TS PLAT ARE FOR
le“u PURPCISES (LY, THEY ARE NOT THE LEGAL
AND ART SURNCCT TO CHaa
D{ICATED HEREDH FOR PUBLIC LTUTY
THOSE

ANY OF THE PLATTED PROPERTY GEFICTED HERLCIM SHAIL NﬂI

12 THIS PLAT DOES WOT CONSTITUTE A TTLE SEARCH T DETERMINE

NOTARY PUBLIC

GEMERAL HOTES (CONTD):
BE AFFLCTED AND SHALL REMAN 1N FULL FORCE AnD CFFECT.
CORD. FOR ALL MNFCRwWATION
REGARDING EASEMEWTS. MIGHT-OF-WAY AND TITLE OF H:m
CLASSIC CONSILTING Dmmns AND T
O RECORD ELEG LPON TE TE uxnn-u

Survf roR
LB ISSUED BY LAND
TTLE CUARANTEE COMPANY DATED

L3 'NE N.I.ISN VALLEY WMETROPOLTAN DISTRCT MO, 1 SHALL

AN ALL WPROVEWEWTS LYmeG wles THE MEDIAN AS
WS‘HE'ED M FIDERAL DRIVE AS PLATTED M MARKETRLACL
AT INTERQUEST FILIG WO, 2.

4. ALL PROPERTY WITHIHN THIS SUBDIVISION IS SLUBECT T0 AN
AII‘.‘.\'I&I smr T THE umﬂ: STATES AR FORCL

ch:orntmnmnmu’nﬂmmn
COLORADE,

5. THE vaﬂl: srn:tr ENT PARKWAY, SHALL BE OWMED BY THE
OWHER DF RECORC AMD UANTAMED BY THE OWMER OF LOT 1,
e A

2. THIS PROPERTY IS suu-l:c' r rHE nm SUMMARY. AND
CONCLUSIONS OF A OF ARD REPORT PACPARED BY
CTL/THOMPSON, MNC. BA‘ED 11-02-01 A CUPY OF SAD
REFCI'I HAS. M’"@Ev !lxllu_Fl.E. LPT Iﬁ.

COLORADG SPham
H\II.U’IDH GIVSION  COMTACT mmr IR\IGS
DIVICR, 30 SDUTH NEWADA AVENLE, SUN
SPRMGS, GO, F YOI wOULD LIKE TD IIEWH SND REPORT.

7. THE RESTRCTED USE AREA AS SHOWN WMDN TRALT B 15
LBATED TO EXISTINO USES, USAFA USE, PLBUC TRALS,
TEMPORART GRAGING AND MOUSE HABITAT MITIGATION.

PRELIMINARY

THIS DOCLMENT HAS KOT BEEN
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2 DP3 3.57 3.92 5.0 sa7 | 868 | 18 34 |FFCFil. 1and Fut. commercial B x\‘ \ /
) I N )
3 PIPE 1+2 28.711 31.67 14.1 3.62 6.07 104 192 TOTAL FI(')%V_IYFQIEEDERAL ¢ N\ ) @ FOOTHILLS FARM ko,
e\ %
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= N 2
5 BASINSF, G, H 1931 20,60 158 sa | s78 | gg | 119 | Markelace 1Q Scheels, Ful ~ N \ " e /( 7
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