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The following narrative and supporting calculations provide the drainage design associated
with the Trails at Crowfoot Final Drainage Report. The report primarily addresses drainage
concepts related to Pond and storm system infrastructure sizing.

I. INTRODUCTION

1. Location

The Trails at Crowfoot Development is located within the Town of Parker, Douglas County,
Colorado. The boundary of the development spans several sections, all of which are located
within Township 7 South, Range 66 west of the 5th principal meridian.

More specifically, the southwest quarter, and majority of the north half, of Section 4, the
south half, and majority of the north half, of Section 5, the east half of Section 6, a small
portion along the east edge of Section 8, the north half, and the north half of the southwest
quarter, of Section 9.

On a broader scale, the site is bounded by Rueter-Hess Reservoir to the northwest, Stroh
Road to the north, Lemon Gulch Way to the south and east, and Cherry Creek to the east.
More easily put, a majority of the site itself is bounded by the city limits of Parker.

2. Proposed Development

The proposed site spans roughly 400 acres along the southwest edge of the Parker city
limits. The topography of the site generally slopes from southwest to northeast and west to
east for the Lemon Gulch Basin, with many ravines, valleys, rolling hills, and channels
conveying stormwater runoff to the northeast, where it will ultimately converge with Cherry
Creek. The site itself is situated on five, previously studied, regional sub catchment basins,
Oak Gulch, West Stroh, North Crowfoot Valley, Scott Gulch, and Lemon Gulch. Oak Gulch
and Lemon Gulch drainage basins encompass the majority of the site.

Little exists in terms of drainage or utility infrastructure in the area. Drainage wise, there
are several CMP culvert crossings along North Crowfoot Valley Road to the east, Lemon
Gulch Way to the west, and Stroh Road to the North. Utility wise, raw water and potable
water lines run down Stroh Road along the northern boundary of the site. Water mains cross
the western half of the site, of which they generally follow a connection road between
Lemon Gulch Way and Stroh Road.

Existing vegetation on site is comprised of native grasses, shrubs, trees, and weedy species
indigenous to the area.

The site in its current state contains Soil Groups B, C, and D with the following breakdown:
49.8% B, 38% C, and 12.2% D. [Ref 3]
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3. Previous Studies

The regional sub catchment basins within the area have been analyzed by the Urban
Drainage and Flood Control District (UDFCD). The foundation of the conceptual report
was based upon, and compared against, the following Outfall Systems Planning (OSP) and
Master Drainage studies:

1. Oak Gulch and Stroh Ranch Area Outfall Systems Planning — Final Design Report by
Knight Piesold Consulting

2. Master Drainage Plan for Anthology by Harris Kocher Smith (HKS)

3. Scott Gulch and Lemon Gulch Watershed Outfall systems Planning — Final Design
Report by CH2M Hill

4. Cherry Creek Corridor — Reservoir to Scott Road Major Drainageway Planning —
Final Design Report by URS

5. Conceptual Drainage Report for Hess Ranch Development by Manhard Consulting

The previous OSPs provide CUHP/SWMM analyses regarding the regional sub catchment
flows, recommendations for erosion mitigation, regional detention pond system sizing, and
design alternatives, with cost breakdowns, for the various channels in the area.

The HKS master drainage report provides a master drainage plan, for what was at the time,
the latest proposed land use plan within the area. It makes use of previous UDFCD studies
to compile a master drainage plan for all of Anthology.

4. Proposed Development

The entire Trails at Crowfoot development consists of approximately 890 single family
residential lots. The site also comprise of school, multi-family development, parks and mixed
use. The intent of this Final drainage report is to size storm infrastructure for Trails at
Crowfoot Development. The report addresses land use and the relevant percentage
imperviousness for the site. Ponds and major drainage infrastructure were designed using the
CUHP/SWMM methodology. The rational method presented in the Urban Drainage [Ref:1]
and Town of Parker criteria [Ref: 2] was used for the interior street capacity and storm sewer
design.

Il. HISTORIC DRAINAGE

1. Major Basin and Sub Basin Description

The Trails at Crowfoot Development site encompasses a fraction of five much larger major
basins: Oak Gulch, West Stroh, North Crowfoot Valley, Scott Gulch, and Lemon Gulch.
The Trails at Crowfoot Development is mostly in the Lemon Gulch Basin and
0S-2 basin with a portion in the Scott Gulch Basin. The sub basins in this section
are taken from the Hess Ranch Conceptual Design [Ref. 4].
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1. Scott Gulch

Scott Gulch is located along the southernmost point of the development boundary and is
adjacent to the Lemon Gulch and OS-2 drainage basins. The latest development plan
indicates that Scott Gulch will primarily consist of single family residential and open space
Note: A detention/water quality pond will be required for that portion of Basin 406
situated onsite. Coordination with the adjacent landowner will be required to discuss
routing of historic release flows.

2. Lemon Gulch

As a part of the Scott Gulch and Lemon Gulch OSP, Lemon Gulch makes up a large
portion of the Trails at Crowfoot Development site. Lemon Gulch is centrally located
within the development and is substantially larger than the other major basins that are
contributed by the development area. The latest development plan indicates that Lemon
Gulch will consist of single family residential and mixed use property, park space, open
space, roadways, and a commercial development. A regional pond will capture runoff from
the Trails development and release directly to Lemon Gulch.

2. Floodplain

According to the Federal Emergency Management Agencies (FEMA) Flood Emergency Rate
Map (FIRM) [Ref. 5], proposed development area lies within “Zone X” which is described as
an area determined to be outside the 500 year floodplain limits or shallow flooding areas with
average depths of less than one foot or drainage areas less than one square mile.

There are no existing major irrigation facilities such as ditches and canals on the property or
within 100-feet of the property.

Floodplain development permit will be required for all work within the Lemon Gulch

Floodplain. It is anticipated that any work within Lemon Gulch will have no impact on the
conveyance or flood capacity of Lemon Gulch.

I1l. DESIGN CRITERIA

1. List of References
This Final drainage report is in accordance with the Storm Drainage and Environmental
Criteria Manual [Ref. 2] and Urban Storm Drainage Criteria Manual, VOL 1, 2 &3 [Ref. 1
- UDFCD].

Along with these criteria manuals, this report also adheres to the general guidelines set forth
by the Hess Ranch Conceptual Drainage Report [Ref. 5].
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2. Hydrologic Criteria

For Trails at Crowfoot, the Rational Method was used to establish the peak flow rate at
design points throughout the development. Per the SDECM [Ref. 2], rainfall intensity is
determined using the one-hour rainfall depth, Py, in the USDCM [Ref. 1] Equation RA-3 as
shown below:

28.5 P,

(l0+T, o7 (RA-3)

I =

The 2-year storm event was determined to have a 0.99-inch 1-hour rainfall depth, and the
100-year storm event was determined to have a 2.60-inch 1-hour rainfall depth.

3. Hydraulic Criteria

The ““Urban Storm Drainage Criteria Manual, Volumes 1, 2, and 3’ (USDCM) [Ref. 1] and
the ““Storm Drainage and Environmental Criteria Manual” (SDECM) [Ref. 2] are the
design guidelines for the design and analyses provided in this report. Inlets, street, and
pipes are designed in this report, which utilizes the 2-year and 100-year design storm events
respectively as the basis of the minor and major storm events. Urban Drainage and Flood
Control District’s UD-Inlet.xls software is employed to evaluate the streets and inlets
capacity. UDFCD’s UD-Sewer software is utilized for the hydraulic analysis of the storm
sewer network. The hydraulic grade line from the UD-Sewer analysis is included in
summary printout in the appendix and show on the construction drawings.

This report assumes on-grade inlets will be sized to intercept the 2-year design peak flow,
and sump inlets will be sized to intercept up-to the 100-year design peak flow. The site
inlets and street capacities are evaluated with UD-Inlet.xIs in this report.

Major drainage infrastructure was designed using peak flows calculated from the
CUHP/SWMM methodology. The software versions available from UDFCD used for the
analysis are CUHP v.2.0.0 and SWMM 5.1. The sub-basins delineated for the rational
method were aggregated into larger basins based on their pipe outfall to the drainage
channel and Pond. Peak flows and volume from the CUHP/SWMM analysis are used for
the design of Ponds, channel, and all culvert designs. The CUHP/SWMM summary results
are included in the appendix.

The 5-year and 100- year storm events were analyzed for the channel design. The channel is
a composite section utilizing a stable slope of 0.2% with sculpted concrete drop structures.
The channel provides greater than the required 1.5 of freeboard. The channel design
parameters assume a non-cohesive soil. The HEC-RAS analysis demonstrates the channel

is stable and only requires protection at the locations of drop structures. HEC-RAS 5.0.3
was used for the analysis. The HEC-RAS analysis is included in the appendix.
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The 6°x6” RCB culvert and large 48” RCP conveyance element associated with the channel
utilize the CUHP/SWMM 100-year peak flow for design. The UD-Culvert spreadsheets are
located in the appendix.

IV. DRAINAGE PLAN
1. General Concept

Trails at Crowfoot is delineated into 87 sub-basins and 6 off-site basins. Sub-basins with
designations “A”, “B” and “C” drain to Pond A. Sub-basins D1, D2, D6, D7, D8, D10 & D12
drain to Pond B. Sub-basins with designation “E” (E13 & E17 excluded) and sub-basins F6
and F8 drains to Pond D. Sub-basins D3, D4, D5, D9, D11 and designation “F” (F6 & F8
excluded) drain to Pond C.

2. Specific Details

The Crowfoot Gulch is a composite channel design. A channel slope of 0.002 ft/ft with drop
structures was used to achieve a stabilized design. For the 100-year flow of 268 cfs, the
channel cross section operates with a mean velocity of 3.5 fps and Froude number of 0.48. The
bank full portion of the channel is sized for 70% of the 2-year flow. For 70% of the 2-year
flow of 39 cfs, the bankfull section operates with a mean velocity of 2.4 fps and Froude number
of 0.45. A HEC-RAS analysis for the 5 and 100-year peak flows demonstrates the drop
structures provide adequate erosion control for the channel. The composite channel calculation
and HEC-RAS analysis is included in the appendix.

Pond A is a Town of Parker maintenance eligible regional facility with a drainage area of 151
acres. The weighted average imperviousness for the area is 40.7%. The pond provides full
spectrum detention per UDFCD requirements. The UD-Detention spreadsheet was utilized to
determine the WQCV and EURV. The CUHP/SWMM with calculated allowable release rates
was utilized to determine the 100-year volume. The outlet discharges into Lemon Gulch. The
overflow for Pond A is sized for the peak inflow of 269 cfs and discharges directly into Lemon
Gulch.

The table on the following page summarizes the Pond A design. Calculations for the design
of Pond A are included in the appendix. The Pond A detailed design is shown in the
construction drawings.

Pond A complies with CRS 37-92-602(8). The compliance worksheet is included in the
appendix.
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POND A

Description

Drainage Area (FT) 151.23
Percent Imperviousness (%) 40.74
WQCV (AC-FT) 2.29
EURV Volume (including WQVC) (AC-FT) 6.11
EURV Water Surface (FT) 5995.27
100-YR Volume (including EURV) (AC-FT)| 11.18
100-yar water surface elevation (FT) 5997.18
Emergency Spillway Crest Elevation (FT) | 5997.18
100-year Peak Inflow (CFS) 268.86
100-year Peak Outflow (CFS) 177.21

Pond B is a sub-regional facility with a drainage area of 23 acres. The weighted average
imperviousness for the area is 47.4%. The pond provides full spectrum detention per UDFCD
requirements. The UD-Detention spreadsheet was utilized to determine the WQCV and
EURV. The CUHP/SWMM with calculated allowable release rates was utilized to determine
the 100-year volume. The outlet discharges into a pipe provided by the downstream
development. Which ultimately discharges into Scott Gulch. The overflow for Pond B
conveys the peak inflow of 105 cfs and discharges southeast into the future Bayou Gulch Road.

The table below summarizes the Pond B design. Calculations for the design of Pond B are
included in the appendix. The Pond B detailed design is shown in the construction drawings.

Pond B complies with CRS 37-92-602(8). The compliance worksheet is included in the
appendix.

POND B

Description

Drainage Area (FT) 23.2
Percent Imperviousness (%) 47.36
WQCV (AC-FT) 0.39
EURV Volume (including WQVC) (AC-FT) 1.10
EURV Water Surface (FT) 6092.92
100-YR Volume (including EURV) (AC-FT)| 2.18
100-yar water surface elevation (FT) 6094.48
Emergency Spillway Crest Elevation (FT) | 6094.48
100-year Peak Inflow (CFS) 105.30
100-year Peak Outflow (CFS) 30.56

Pond C is a maintenance eligible regional facility with a drainage area of 97.8 acres. The
weighted average imperviousness for the area is 45.9%. The pond provides full spectrum
detention per UDFCD requirements. The UD-Detention spreadsheet was utilized to determine
the WQCV and EURV. The CUHP/SWMM with calculated allowable release rates was

FINAL DRAIANGE REPORT Page 6 CVL CONSULATANTS OF COLORADO, INC



TRAILS AT CROWFOOT
Town of Parker, Colorado

CVL

CONSULTANTS

utilized to determine the 100-year volume. The outlet discharges to Cherry Creek and will
comply with Cherry Creek Reservoir Control Regulations.

Pond C complies with CRS 37-92-602(8). The compliance worksheet is included in the

appendix.

POND C

Description

Drainage Area (FT) 97.79
Percent Imperviousness (%) 45,93
WQCV (AC-FT) 1.60
EURV Volume (including WQVC) (AC-FT) 4.49
EURV Water Surface (FT) 5973.31
100- YR Volume (including EURV) (AC-FT)| 8.68
100-yar water surface elevation (FT) 5978.27
Emergency Spillway Crest Elevation (FT) | 5978.27
100-year Peak Inflow (CFS) 314.00
100-year Peak Outflow (CFS) 106.71

Pond D is a maintenance eligible regional facility with a drainage area of 53 acres. The
weighted average imperviousness for the area is 55.15%. The pond provides full spectrum
detention per UDFCD requirements. The UD-Detention spreadsheet was utilized to determine
the WQCV and EURV. The CUHP/SWMM with calculated allowable release rates was
utilized to determine the 100-year volume. The outlet discharges to Cherry Creek and will
comply with Cherry Creek Reservoir Control Regulations.

Pond D complies with CRS 37-92-602(8). The compliance worksheet is included in the

appendix.

POND D

Description

Drainage Area (FT) 52.76
Percent Imperviousness (%) 55.15
WQCV (AC-FT) 0.97
EURV Volume (including WQVC) (AC-FT) | 2.954
EURV Water Surface (FT) 5991.65
100- YR Volume (including EURV) (AC-FT)| 4.96
100-yar water surface elevation (FT) 5993.55
Emergency Spillway Crest Elevation (FT) | 5993.55
100-year Peak Inflow (CFS) 184.40
100-year Peak Outflow (CFS) 58.28
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Sub-basins are described in detail as follows:

Sub-basin Al primarily consists of the lots along Red Cosmos Terr. Surface runoff generally
drains to the curb and gutter, which continues northerly to the on-grade inlet at Design Point
1A where it is piped to DP 1. 100-year storm street flows to sump inlet DP 1B. Emergency
flow from DP 1B will overland to Crowfoot Gulch.

Sub-basin A2 primarily consists of the lots along Rose Mallow Street. Surface runoff generally
drains to the curb and gutter to sump inlet at Design Point 1B where it is piped Crowfoot Gulch
via swale. Emergency flow from DP 1B will overland to Crowfoot Guich.

Sub-basin A3 primarily consists of the lots along Rose Mallow Street. Surface runoff generally
drains to the curb and gutter to sump inlet at Design Point 1C where it is piped Crowfoot Gulch
via swale. Emergency flow from DP 1C will overland to Crowfoot Guich.

Sub-basin A4 primarily consists of the lots along Wild Lupine Street and Shasta Daisy Street.
Surface runoff generally drains to the curb and gutter to sump inlet at Design Point 1D where
it is piped Crowfoot Gulch via swale. Emergency flow from DP 1D will overland to Crowfoot
Gulch.

Sub-basin A5 primarily consists of the lots along Shasta Daisy Street and Scarlet Sage Ave.
Surface runoff generally drains to the curb and gutter to sump inlet at Design Point 1E where
it is piped Crowfoot Gulch via swale. Emergency flow from DP 1E will overland to Crowfoot
Gulch.

Sub-basin A6 primarily consists of the lots along Scarlet Sage Ln. Surface runoff generally
drains to the curb and gutter, which continues westerly to the on-grade inlet at Design Point
1F where it is piped to sump inlet at DP 1N. 100-year storm street flows to sump inlet at DP
IN. Emergency flow from DP 1N will overland to Crowfoot Gulch via swale.

Sub-basin A7 primarily consists of the lots along Shasta Daisy Street and Scarlet Sage Ave.
Surface runoff generally drains to the curb and gutter to on-grade inlet at design point 1G where
it is piped to sump inlet at design point 1E. 100-year storm street flows to sump inlet at DP 1E.
Emergency flow from DP 1E will overland to Crowfoot Gulch via swale.

Sub-basin A8 primarily consists of the lots along Wild Lupine Street. Surface runoff generally
drains to the curb and gutter to the sump inlet at DP 1H. Emergency flow from DP 1H will
overland to Crowfoot Gulch via swale.

Sub-basin A9 is located along Bayou Gulch Rd. Surface runoff generally drains to the curb
and gutter to DP 11 where it runs westerly to Design Point 1J. Emergency flow from DP 1J will
overland to Crowfoot Gulch.

Sub-basin A10 is located along Bayou Gulch Rd. Surface runoff generally drains to the curb
and gutter to sump inlet at DP 1J. Emergency flow from DP 1J will overland to Crowfoot
Gulch.
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Sub-basin A11 primarily consists of the lots along Trefoil In. Surface runoff generally drains
to the curb and gutter to on grade inlet at Design Point 1K. 100 Year flow from 1K will
overland to sump inlet at Design Point 1B where it is piped Crowfoot Gulch via swale.
Emergency flow from DP 1B will overland to Crowfoot Gulch.

Sub-basin A12 primarily consists of the lots along Scarlet Sage Street and Scarlet Sage Ave.
Surface runoff generally drains to the curb and gutter to on grade inlet at Design Point 1L. 100
Year flow from 1L will street flow to sump inlet at Design Point 1N where it is piped Crowfoot
Gulch via swale. Emergency flow from DP 1N will overland to Crowfoot Gulch.

Sub-basin A13 primarily consists of the lots along Scarlet Sage Ave. Surface runoff generally
drains to the curb and gutter to on grade inlet at Design Point 1M. 100 Year flow from 1M will
street flow to sump inlet at Design Point 1E where it is piped Crowfoot Gulch via swale.
Emergency flow from DP 1E will overland to Crowfoot Guich.

Sub-basin A14 primarily consists of the lots along Wild Lupine Street. Surface runoff generally
drains to the curb and gutter to the sump inlet at DP 1N. Emergency flow from DP 1N will
overland to Crowfoot Gulch via swale.

Sub-basin A15 is located along Bayou Gulch Rd. Surface runoff generally drains to the curb
and gutter to on-grade Inlet at DP 10. Emergency flow from DP 10 will overland to Crowfoot
Gulch.

Sub-basin A16 is located along N. Pinery Parkway. Surface runoff generally drains to the curb
and gutter, which continues northerly to the on-grade inlet at Design Point 1P where it is piped
to DP 1. 100-year storm street flows to sump inlet at DP 1B. Emergency flow from DP 1B will
overland to Crowfoot Gulch.

Sub-basin A17 primarily consists of the lots along Red Cosmos Terr and Rose Mallow Street.
Surface runoff generally drains to the curb and gutter to on grade inlet at Design Point 1Q. 100
Year flow from 1Q will street to sump inlet at Design Point 1B where it is piped Crowfoot
Gulch via swale. Emergency flow from DP 1B will overland to Crowfoot Guich.

Sub-basin A18 primarily consists of the lots along Rose Mallow Street. Surface runoff
generally drains to the curb and gutter to on grade inlet at Design Point 1R. 100 Year flow
from 1R will street to sump inlet at Design Point 1B where it is piped Crowfoot Gulch via
swale. Emergency flow from DP 1B will overland to Crowfoot Guich.

Sub-basin A19 primarily consists of the lots along Scarlet Sage Street. Surface runoff generally
drains to the curb and gutter to on grade inlet at Design Point 1S. 100 Year flow from 1S will
street to sump inlet at Design Point 1E where it is piped Crowfoot Gulch via swale. Emergency
flow from DP 1E will overland to Crowfoot Gulch.

Sub-basin A20 primarily consists of the lots along Scarlet Sage Street. Surface runoff generally
drains to the curb and gutter to on grade inlet at Design Point 1T. 100 Year flow from 1T will
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street to sump inlet at Design Point 1E where it is piped Crowfoot Gulch via swale. Emergency
flow from DP 1E will overland to Crowfoot Gulch.

Sub-basin A21 primarily consists of the lots along Scarlet Sage lane. Surface runoff generally
drains to the curb and gutter to on grade inlet at Design Point 1U. 100 Year flow from 1U will
street flow to sump inlet at Design Point 1N where it is piped Crowfoot Gulch via swale.
Emergency flow from DP 1N will overland to Crowfoot Gulch.

Note:
1) 0% slope indicates sump inlet.
DIRECT FLOW
BASIN ID| AREA |Imperviousness Q2 Q100 Street Type Slope
(AC) % (CES) (CFS) %

Al 4.11 43.77 3.84 17.73 Local 2.00
A2 1.84 52.16 2.22 9.10 Local 0.00
A3 3.23 48.80 3.16 13.54 Local 0.00
A4 4.07 34.03 2.78 15.39 Local 0.00
A5 2.04 49.08 2.27 9.70 Local 0.00
A6 4.96 35.28 3.58 19.32 Local 1.50
A7 4.33 51.70 5.01 20.65 Local 4.00
A8 2.86 52.68 3.45 14.07 Local 0.00
A9 3.44 50.33 3.75 15.73 Arterial 2.00
A10 0.72 61.44 1.12 4.14 Arterial 0.00
All 2.39 53.79 2.92 11.75 Local 2.00
Al12 2.96 48.02 3.22 13.95 Local 1.50
Al3 7.08 46.42 6.77 29.97 Local 5.00
Al4 1.43 54.86 1.94 7.68 Local 0.00
Al15 7.15 26.55 3.58 23.96 Arterial 0.00
Al6 0.75 76.70 1.39 4.52 Local 2.00
Al7 3.76 52.91 4.19 17.02 Local 2.00
Al18 2.54 52.87 2.95 11.99 Local 2.00
Al19 2.09 51.95 2.51 10.32 Local 4.00
A20 2.04 49.09 2.28 9.72 Local 2.00
A21 3.02 52.59 3.69 15.04 Local 1.50

Sub-basin B1 is located south west of the project along Rose Mallow Ave. Surface runoff
generally overland flows to on-grade inlet at DP 2A. Emergency flow from 2A will street flow
to sump inlet to DP to 2K.

Sub-basin B2 is located along Shasta Daisy Terrace. Surface runoff street flows to on-grade
inlet at DP 2B. 100 Year flow from 2B will street flow to on-grade inlet at Design Point 2A
Emergency flow from 2A will street flow to sump inlet to DP 2K.

Sub-basin B3 is located along Shasta Daisy Street and Dames Rocket Ave. Surface runoff
generally drains to the curb and gutter to on-grade inlet at DP 2C. 100-year flow from 2C runs
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northerly to N. Pinery Parkway to sump inlet at DP 2J. Emergency flow from DP 2J will
overland to Crowfoot Gulch.

Sub-basin B4 primarily consists of the lots located along Shasta Daisy Street. Surface runoff
generally drains to on grade inlet at Design Point 2D. 100 year and Emergency flow from DP
2D will street flow to sump inlet to DP 2J.

Sub-basin B5 primarily consists of the lots located along Rose Mallow Ave and Birds Foot
Ave. Surface runoff generally drains to on grade inlet at Design Point 2E. Emergency flow
from DP 2E will street flow to sump inlet to DP 2K.

Sub-basin B6 primarily consists of the lots located along Rose Mallow Ave and Birds Foot
Ave. Surface runoff generally drains to on grade inlet at Design Point 2F. Emergency flow
from DP 2F will street flow to sump inlet to DP 2K.

Sub-basin B7 primarily consists of the lots located along Rose Mallow Ave. Surface runoff
generally drains to Design Point 2G. Flow from DP 2G will street flow to local sump inlet at
Design Point 21. Emergency flow from DP 21 will street flow to sump inlet to DP 2J.

Sub-basin B8 primarily consists of the lots located along N Pinery Parkway and Birds Foot
Trail. Surface runoff generally drains to local sump inlet at Design Point 2H. Emergency flow
from DP 2H will street flow to sump inlet to DP 2J.

Sub-basin B9 primarily consists of the lots located along Birds Foot Trail. Surface runoff
generally drains to local sump inlet at Design Point 2I. Emergency flow from DP 21 will
overland to sump inlet to DP 2J.

Sub-basin B10 is located along N Pinery Parkway. Surface runoff generally drains to sump
inlet at Design Point 2J. Emergency flow from 2J will overland to Crowfoot Gulch.

Sub-basin B11 is located along N Pinery Parkway. Surface runoff generally drains to sump
inlet at Design Point 2K. Emergency flow from 2K will overland to Crowfoot Gulch.

Sub-basin B12 is located along Shasta Daisy Street. Surface runoff generally drains to the curb
and gutter to on-grade inlet at DP 2D. 100-year flow from 2D runs northerly to N. Pinery
Parkway to sump inlet at DP 2J. Emergency flow from DP 2J will overland to Crowfoot Gulch.

Sub-basin B13 primarily consists of the lots located along Shasta Daisy Street and Birds Foot
Trail. Surface runoff generally drains to on grade inlet at Design Point 2M. Emergency flow
from DP 2M will street flow to sump inlet to DP 2K.

Sub-basin B14 primarily consists of the lots located along hasta Daisy Street and Birds Foot
Ave. Surface runoff generally drains to on grade inlet at Design Point 2N. Emergency flow
from DP 2E will street flow to sump inlet to DP 2K.
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Sub-basin B15 is located along Street Dames Rocket Street. Surface runoff generally drains to
the curb and gutter to on-grade inlet at DP 20. 100-year flow from 20 runs northerly to N.
Pinery Parkway to sump inlet at DP 2J. Emergency flow from DP 2J will overland to Crowfoot
Gulch.

Note:
1) 0% slope indicates sump inlet.
DIRECT FLOW
BASIN ID| AREA |Imperviousness Q2 Q100 Street Type Slope
(AC) % (CES) (CES) %

B1 21.00 23.33 8.48 62.92 Local 7.00
B2 3.13 51.76 3.82 15.75 Local 3.00
B3 4.92 50.31 5.58 23.45 Local 3.00
B4 1.50 91.11 4.10 12.16 Local 5.00
B5 3.19 53.20 3.88 15.72 Local 6.00
B6 3.19 53.20 3.88 15.72 Local 6.00
B7 5.76 49.66 5.79 24.54 Local 6.00
B8 4.93 46.94 4.95 21.81 Res. Bivd 0.00
B9 2.81 49.17 2.94 12.55 Local 0.00
B10 0.65 76.70 1.28 4.14 Res. Bivd 0.00
B11 0.84 76.70 1.59 5.15 Res. Bivd 0.00
B12 2.53 88.00 5.86 17.68 Local 3.00
B13 3.19 53.20 3.88 15.72 Local 2.00
B14 3.19 53.20 3.88 15.72 Local 2.00
B15 2.01 53.11 2.50 10.13 Local 1.00

Sub-basin C1 primarily consists of the lots located along Rose Mallow Ave. Surface runoff
generally drains to sump inlet at Design Point 3A. Emergency flow from DP 3A overland flow
to Crowfoot Gulch via swale.

Sub-basin D1 primarily consists of the lots located along Rose Mallow Ave. Surface runoff
generally drains to sump inlet at Design Point 4A. Emergency flow from DP 4A will overland
Pond B.

Sub-basin D2 primarily consists of the lots located along Rose Mallow Ave and Shasta Dais
Terrace. Surface runoff generally drains to Design Point 4B. Flow from DP 4B street flows to
sump inlet at Design Point 4J. Emergency flow from DP 4J will overland to Pond B.

Sub-basin D3 primarily consists of the lots located along Rose Mallow Trail. Surface runoff
generally drains to Design Point 4C. Flow from DP 4C street flows to sump inlet at Design
Point 4E. Emergency flow from DP 4E will street flow on N Pinery Parkway to Pond B.

Sub-basin D4 primarily consists of the lots located along Rose Mallow Trail. Surface runoff
generally drains to Design Point 4D. Flow from DP 4D street flows to sump inlet at Design
Point 4E. Emergency flow from DP 4E will street flow on N Pinery Parkway to Pond D.
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Sub-basin D5 primarily consists of the lots located along Bayou Gulch Rd and N Pinery
Parkway. Surface runoff generally drains to sump inlet at Design Point 4E. Emergency flow
from DP 4E will street flow on N Pinery Parkway to Pond C.

Sub-basin D6 is located along Bayou Gulch Rd. Surface runoff generally drains to sump inlet
at Design Point 4F. Emergency flow from DP 4F will overland flow to Pond B.

Sub-basin D7 is located along Shasta Daisy Street. Surface runoff generally drains to on-grade
inlet at Design Point 4G. Emergency flow from DP 4G will street flow to Pond B.

Sub-basin D8 primarily consists of the lots located along Shasta Daisy Street. Surface runoff
generally drains to Design Point 4H. Flow from DP 4H street flows to sump inlet at Design
Point 4F. Emergency flow from DP 4F will overland to Pond B.

Sub-basin D9 primarily consists of the lots located along N. Pinery Parkway. Surface runoff
generally drains to sump inlet at Design Point 41. Emergency flow from DP 41 street flow to
Pond C via N Pinery Parkway.

Sub-basin D10 primarily consists of the lots located along Rose Mallow Ave. Surface runoff
generally drains to sump inlet at Design Point 4J. Emergency flow from DP 4J will overland
to Pond B.

Sub-basin D11 is located along N. Pinery Parkway. Surface runoff generally drains to sump
inlet at Design Point 4K. Emergency flow from DP 4K will street flow on N. Pinery Parkway.

Sub-basin D12 is located along Bayou Gulch. Surface runoff generally drains to on-grade inlet
at Design Point 4L. Emergency flow from DP 4L will overland to Pond B.

Note:
1) 0% slope indicates sump inlet.
DIRECT FLOW
BASIN ID| AREA |Imperviousness Q2 Q100 Street Type Slope
(AC) % (CES) (CFES) %

Cl 7.47 43.49 6.21 28.78 Local 0.00
D1 5.94 42.41 5.34 25.23 Local 0.00
D2 5.33 46.14 5.58 24.83 Local 5.00
D3 3.66 43.82 3.28 15.11 Local 5.00
D4 2.91 42.33 2.45 11.57 Local 3.00
D5 9.10 61.93 11.25 41.49 Arterial 0.00
D6 2.57 42.99 2.30 10.74 Arterial 6.00
D7 2.58 42.09 2.48 11.76 Local 4.00
D8 0.85 51.73 1.06 4.38 Local 5.00
D9 4.62 45.07 4.34 19.61 Arterial 0.00
D10 4.80 50.52 5.60 23.45 Local 0.00
D11 3.29 84.30 6.19 19.00 Arterial 0.00
D12 1.13 84.30 2.13 6.53 Arterial 1.50
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Sub-basin E1 is located along Alpine Phlox Street. Surface runoff generally drains to on-grade
inlet at Design Point 5A. Emergency flow from DP 5A street flow to Pond C via Street R.

Sub-basin E2 primarily consists of lots located along Beebalm Ave. Surface runoff generally
drains to sump inlet at Design Point 5B. A swale formed between the sidewalk and the
backyard portions of Basin E2 directs flow to Pond C. Emergency flow from DP 5B overland
flows to Pond C.

Sub-basin E3 primarily consists of lots located along Alpine Phlox Lane and Beebalm Trail.
Surface runoff generally drains to on-grade inlet at Design Point 5C. 100 Year and Emergency
flow from DP 5C street flows to sump inlet at Design Point 5E.

Sub-basin E4 primarily consists of lots located along Beebalm Ave and Crownvetch Circle.
Surface runoff generally drains to Design Point 5D where it street flows southerly sump inlet
at Design Point 5E. Emergency flow from DP 5E overland flows to Pond C.

Sub-basin E5 primarily consists of lots located along Beebalm Ave. Surface runoff generally
drains to sump inlet at Design Point 5E. Emergency flow from DP 5E overland flows to Pond
C.

Sub-basin E6 primarily consists of lots located along Alpine Phlox Lane. Surface runoff
generally drains to on-grade inlet at Design Point 5F. 100 Year flow street flows to sump inlet
at Design Point 5G. Emergency flow from DP 5G overland flows to Pond C.

Sub-basin E7 primarily consists of lots located along Crownvetch Circle and Copper Mallow
Trail. Surface runoff generally drains to sump inlet to Design Point 5G. Emergency flow from
DP 5G overland flows to Pond C.

Sub-basin E8 primarily consists of lots located along Beebalm Ave and Scarlet Sage Ave.
Surface runoff generally drains to on-grade inlet at Design Point 5H. 100 Year discharge street
flows to sump inlet at Design Point 5G. Emergency flow from DP 5G overland flows to Pond
C.

Sub-basin E9 primarily consists of lots located along Beebalm Ave and Field Mint Terrace.
Surface runoff generally drains to on-grade inlet at Design Point 51. 100 Year discharge street
flows to sump inlet at Design Point 5G. Emergency flow from DP 5G overland flows to Pond
C.

Sub-basin E10 primarily consists of lots located along Beebalm Ave and Beebalm way.
Surface runoff generally drains to Design Point 5J. Flow from 5J street flows to sump inlet at
Design Point 5B. Emergency flow from DP 5B overland flows to Pond C.

Sub-basin E11 primarily consists of open space along Scarlet Sage Ave. Surface runoff
generally drains to Design Point 5K. Flow from 5K street flows to on-grade inlet at Design
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Point 5P. 100 year flows from 5P will street flow to Design Point 5G. Emergency flow from
DP 5G overland flows to Pond C.

Sub-basin E12 primarily consists of open space along Scarlet Sage Ave. Surface runoff
generally drains to Design Point 5L. Flow from 5L street flows to on-grade inlet at Design
Point 5P. 100 year flows from 5P will street flow to Design Point 5G. Emergency flow from
DP 5G overland flows to Pond C.

Sub-basin E13 primarily consists of open space along N. Pinery Parkway. Surface runoff
generally drains to Design Point 5M. Flow from 5M street flows to on-grade inlet at Design
Point 5Q. 100 year flows from 5Q will street flow to Design Point 6H via pipe and swale
through basin F8. Emergency flow from DP 6H overland flows to Pond D.

Sub-basin E14 primarily consists of lots located along Alpine Phlox Street and Scarlet Sage
Ave. Surface runoff generally drains to sump inlet at Design Point 5N. Emergency flow from
DP 5N will street flow on Street E.

Sub-basin E15 primarily consists of lots located along Alpine Phlox Street and Copper Mallow
Trail. Surface runoff generally drains to on-grade inlet at DP 50. Flow from 50 street flows
to sump inlet at Design Point 5G. Emergency flow from DP 5G overland flows to Pond C.

Sub-basin E16 is located along Scarlet Sage Ave. Surface runoff generally drains to on-grade
inlet at Design Point 5P. Flow from 5P street flows to sump inlet at Design Point 5G.
Emergency flow from DP 5G overland flows to Pond C.

Sub-basin E17 is located along N. Pinery Parkway and Scarlet Sage Ave. Surface runoff
generally drains to on-grade inlet at Design Point 5Q. Flow from 5Q street flows to sump inlet
at Design Point 6H. Emergency flow from DP 6H overland flows to Pond D.

Sub-basin E18 primarily consists of open space along CrownVetch Circle. Surface runoff
generally drains to on-grade inlet at Design Point 5R. 100 year flows from 5R will street flow
to sump inlet at DP 5E. Emergency flow from DP 5E overland flows to Pond C.

Sub-basin E19 primarily consists of lots located along Scarlet Sage Ave and Alpine Phlox
Street. Surface runoff generally drains to on-grade inlet at Design Point 5S. 100 Year flow
street flows to sump inlet at Design Point 5G. Emergency flow from DP 5G overland flows to
Pond C.

Sub-basin E20 primarily consists of lots located along Beebalm Ave and Field Mint Terrace.
Surface runoff generally drains to sump inlet to Design Point 5G. Emergency flow from DP
5G overland flows to Pond C.

Sub-basin E21 primarily consists of lots located along Scarlet Sage Ave and Coppermallow
Trail. Surface runoff generally drains to on-grade inlet at Design Point 5U. 100 Year discharge
street flows to sump inlet at Design Point 5G. Emergency flow from DP 5G overland flows to
Pond C.
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Sub-basin E22 is located along Alpine Phlox Street. Surface runoff generally drains to on-
grade inlet at Design Point 5V. Emergency flow from DP 5V street flow to Pond C via Beebalm
Ave.

Sub-basin E23 is located along Alpine Phlox Street. Surface runoff generally drains to on-
grade inlet at Design Point 5W. Emergency flow from DP 5W street flow to Pond C via
Beebalm Ave.

Sub-basin E24 primarily consists of open space along Scarlet Sage Ave. Surface runoff
generally drains to Design Point 5X. Flow from 5X street flows to on-grade inlet at Design
Point 5L. 100 year flows from 5X will street flow to Design Point 5G. Emergency flow from
DP 5G overland flows to Pond C.

Sub-basin E25 primarily consists of lots located along Beebalm Ave. Surface runoff generally
drains to on grade inlet at DP 5Y. 100-year street flows from 5Y to sump inlet at Design Point
5N. Emergency flow from DP 5N will street flow on Street E.

Sub-basin E26 primarily consists of lots located along Beebalm Ave. Surface runoff generally
drains to on grade inlet at DP 5Z. 100-year street flows from 5Z to sump inlet at Design Point
5N. Emergency flow from DP 5N will street flow on Street E.
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‘Note:
1) 0% slope indicates sump inlet.
DIRECT FLOW
BASIN ID| AREA |Imperviousness Q2 Q100 Street Type Slope
(AC) % (CES) (CES) %

El 4.04 52.65 4.95 20.19 Local 2.70
E2 5.27 52.02 4.71 19.36 Local 0.00
E3 4.77 52.31 5.64 23.07 Local 3.00
E4 3.20 52.07 3.78 14.69 Local 4.00
E5 2.76 53.77 3.09 12.43 Local 0.00
E6 2.63 53.59 3.06 12.34 Local 1.00
E7 2.77 51.99 3.21 13.17 Local 0.00
E8 2.68 53.33 3.13 12.64 Local 2.00
E9 4.84 39.52 3.92 19.46 Local 2.00
E10 0.70 56.03 0.85 3.31 Local 1.00
E1l 3.99 30.00 2.48 14.96 Local 1.00
E12 3.28 30.00 2.04 12.33 Local 6.00
E13 4.45 30.00 2.76 16.67 Local 1.00
El4 5.58 56.35 7.00 27.28 Local 0.00
E15 1.89 51.97 2.08 8.55 Local 2.00
E16 1.57 73.60 2.68 8.89 Local 6.00
E17 1.55 73.60 2.64 8.76 Local 1.00
E18 2.72 52.96 3.45 14.00 Local 1.50
E19 2.91 53.40 3.58 14.46 Local 1.20
E20 2.75 53.49 3.12 12.57 Local 2.00
E21 2.05 54.72 2.56 10.18 Local 2.00
E22 4.41 53.09 5.39 21.86 Local 2.70
E23 4.11 51.69 4.81 19.86 Local 2.70
E24 4.23 30.00 2.63 15.87 Local 2.00
E25 3.62 52.58 4.65 18.92 Local 2.00
E26 2.88 59.79 4.24 15.89 Local 2.00

Sub-basin F1 is located along Alpine Phlox Street and N. Pinery Parkway. Surface runoff
generally drains to on-grade inlet at Design Point 6A. 100 Year discharge from 6A street flows
to sump inlet at Design Point 61. Emergency flow from DP 61 overland flows to Pond D.

Sub-basin F2 is located along Alpine Phlox Street. Surface runoff generally drains to on-grade
inlet at Design Point 6B. 100 Year discharge from 6B street flows to sump inlet at Design Point
61. Emergency flow from DP 61 overland flows to Pond D.

Sub-basin F3 is located along Scarlet Sage Ave and Sky Pilot Ave. Surface runoff generally
drains to on-grade inlet at Design Point 6C. 100 Year discharge from 6C street flows to sump
inlet at Design Point 61. Emergency flow from DP 61 overland flows to Pond D.

Sub-basin F4 primarily consists of lots located along Sky Pilot Ave. Surface runoff generally
drains to Design Point 6D. 2 Year discharge from 6D street flows Design Point 6C. 100 Year
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discharge from 6D street flows to sump inlet at Design Point 61. Emergency flow from DP 6l
overland flows to Pond D.

Sub-basin F5 primarily consists of lots located along N. Pinery Parkway. Surface runoff
generally drains to on-grade inlet at Design Point 6E. 100 Year discharge from 6E street flows
to sump inlet at Design Point 61. Emergency flow from DP 61 overland flows to Pond D.

Sub-basin F6 primarily consists of lots located along Beebalm Way. Surface runoff generally
drains to sump inlet at Design Point 6F. Emergency flow from DP 6F overland flows to Pond
C.

Sub-basin F7 is located along N. Pinery Parkway. Surface runoff generally drains to sump inlet
at Design Point 6G. Emergency flow from DP 6G overland flows to Pond D.

Sub-basin F8 primarily consists of lots located along Beebalm Way. Surface runoff generally
drains to sump inlet at Design Point 6H. Emergency flow from DP 6H overland flows to Pond
C.

Sub-basin F9 is located along street E and N. Pinery Parkway. Surface runoff generally drains
to sump inlet at Design Point 61. Emergency flow from DP 61 overland flows to Pond D.

Sub-basin F10 is located along Alpine Phlox Street. Surface runoff generally drains to on-
grade inlet at Design Point 6J. 100 Year discharge from 6J street flows to sump inlet at Design
Point 61. Emergency flow from DP 61 overland flows to Pond D.

Sub-basin F11 is located along Alpine Phlox Street. Surface runoff generally drains to on-
grade inlet at Design Point 6K. 100 Year discharge from 6K street flows to sump inlet at Design
Point 61. Emergency flow from DP 61 overland flows to Pond D.

Sub-basin F12 is located along Alpine Phlox Street. Surface runoff generally drains to on-
grade inlet at Design Point 6L. 100 Year discharge from 6L street flows to sump inlet at Design
Point 61. Emergency flow from DP 61 overland flows to Pond D.

Sub-basin F13 primarily consists of lots located along Sky Pilot Lane. Surface runoff generally
drains to Design Point 6M. 2 Year discharge from 6M street flows Design Point 6C. 100 Year
discharge from 6M street flows to sump inlet at Design Point 61. Emergency flow from DP 6l
overland flows to Pond D.
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Note:
1) 0% slope indicates sump inlet.
DIRECT FLOW
BASIN ID| AREA |Imperviousness Q2 Q100 Street Type Slope
(AC) % (CES) (CES) %

F1 1.71 90.64 4.59 13.55 Local 2.50
F2 1.77 93.50 4.96 14.53 Local 2.50
F3 3.60 19.77 1.47 12.47 Local 1.00
F4 3.79 53.06 4.56 18.47 Local 4.00
F5 4.58 46.86 4.46 19.66 Res. Bivd 4.00
F6 4.93 38.37 3.70 18.75 Local 0.00
F7 4.51 18.05 1.68 15.41 Res. Bivd 0.00
F8 7.93 34.99 5.57 30.18 Local 0.00
F9 1.28 66.27 1.75 6.18 Res. Bivd 0.00
F10 1.93 92.20 5.30 15.64 Local 2.50
F11 1.50 91.79 4.07 12.03 Local 2.50
F12 1.22 93.17 3.39 9.95 Local 2.50
F13 3.58 52.91 4.36 17.70 Local 4.00

Sub-basin OS10 is located in the South west of the site. Surface runoff will overland flow to
DP 34. Flow from DP 34 is conveyed to the Crowfoot Guich via DP A,

DIRECT FLOW
BASIN ID| AREA |[Imperviousness Q2 Q100 Street Type Slope
(AC) % (CES) (CFS) %
0OS 10 5.37 2.00 0.30 16.40 N/A 5.00

Sub-basin OS 1 is located south west of the site. Surface runoff overland flows to Design Point
A. Flow from DP A and is conveyed via pipe into the Crowfoot Gulch. This point was
evaluated in the SWMM model. The Q100 peak flow for OS 1 is 19 cfs.

Sub-basin OS 2 is located south west of the site. . Surface runoff overland flows to the
Crowfoot Gulch. This point was evaluated in the SWMM model. The Q100 peak flow for OS
215 9.06 cfs.

Sub-basin OS 8 is located south west of the site. . Surface runoff overland flows to the
Crowfoot Gulch. This point was evaluated in the SWMM model. The Q100 peak flow for OS
8 is 8.04 cfs.

Sub-basin OS 3 is located south west of the site. Surface runoff overland flows to the Crowfoot
Gulch. This point was evaluated in the SWMM model. The Q100 peak flow for OS 3 is 5.77
cfs.

Sub-basins OS 9 and OS11 are undeveloped and drain to their historic drainage pathways.

OS 9’s surface runoff is conveyed to an existing culvert under Crowfoot Road.
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OS 11 is located in the South west of the site. Surface runoff overland flows to the defunct
irrigation ditch which acts as a berm. Flow that overtops this berm will fill the irrigation ditch.
In the event the irrigation ditch becomes full and overtops, the runoff will flow to existing
culvert downstream.

V. ENVIRONMENTAL PROTECTION CRITERIA

1. Erosion and Sediment Control Concept

Where possible native open space area will be maintained around the perimeter of the site
and along/within the natural drainage ways. As planning areas develop, BMP erosion
control plans shall be developed to control erosion and sediment at the construction site.

V1. CONCLUSIONS

1. Compliance with Standards

This Final Drainage Report for Trails at Crowfoot is prepared in general conformance with the
“Storm Drainage and Environmental Criteria Manual” [Ref. 2] and the “Urban Storm
Drainage Criteria Manual, Volumes 1, 2, and 3” [Ref. 1].

2. Summary of Concept

The report addresses drainage concepts related to pond and storm system infrastructure sizing.
The site drains to three major basins. Surface flow is intercepted by on-grade and sump inlets
and are piped to three separate ponds. The three ponds will capture and detain developed
runoff before exiting the site, respective to the drainage basin.
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Checklist of Drainage Report Requirements

Project Name:

Conceptual Preliminary Final

| Conceptual | Preliminary Final
Initial = Item Drainage Drainage | Drainage
or N/A|_No. Description Report (CDR) Report (PDR) Report (FDR)
[ 1 COVER SHEET with title, date, applicant, preparer X X X
[ ] TABLE OF CONTENTS X X X
[ 1 PE Cerification and Seal | x

GENERAL LOCATION & DESCRIPTION

[ 1 1 Township, range, section, quarter section

o

[ 1 2 Local streets within and m&mom_._ﬂ to the subdivision X
1 3 Major drainageway and facilities X
[ 1 4 Names of surrounding subdivisions X

[ ] 5 Areain acres (verify with plat if available) X

B! ] 6  Existing ground cover (trees, scrubs, efc.) — X

N 7 Existing soil conditions - X
[ ] 8 _uauommn_ _mza use X

DRAINAGE BASINS AND SUB-BASINS

Maior Basin Description

9  Reference major drainageway planning study

10 Reference flood hazard delineation report

—1
|

12  Identify presence of regulatory floodplains/floodways at site. Discuss any proposed disturbance to floodplain.

13 Supporting and labeled FEMA flood insurance map included (if applicable)

14 Willa FEMA LOMR be required?

15 Reference previous drainage studies affecting the site

]

i

] 1" Reference FEMA flood insurance study
1

1

]

I

]

16« Coordination with surrounding subdivision plans

[
[ 1 17 1 Basin drainage characteristics - existing and planned land uses affecting the site

x| x| x

Site Sub-Basin Description

> 5¢[¢ 3¢/ 3¢ 5¢|>¢ x| x|

K| K| XXX XX X X

[ 1 _18.19 Discussion of historic drainage pattern of the property X X X
[ ] 19 Discussion of off-site drainage flow patterns onto the site - X X X
[ 1 20 Supporting off-site delineation map included X X
Im ] 21 Identify presence or absence of any major drainageways on the site with total tributary area >130 acres X X X
] 22 Discussion of development of off-site basins and impact on site X X X

DRAINAGE DESIGN CRITERIA

Regulations

[ ] m,w Discussion of compliance <<_5 the Town's floodplain ordinance

| ] 24 Stream Buffers in project area

q ] 25 Permitted uses planned, if any

[ 1 26 Discussion of Minor or Major Modification requested
I 127 Discussion of compliance with UD&FCD maintenance eligibility review

nt Criteria Reference and Constraints

[ 1 28 Discussion of previous drainage sludies for the site
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Checklist of Drainage Report Requirements

Project Name:

Conceptual Preliminary Final
Conceptual | Preliminary Final
Initial | Item Drainage Drainage Drainage
or N/A | No. omnzm—_o: Report (CDR) Report (PDR) | Report (FDR)
1 29 Comyp Ooan__mm with Em<_o:m study/Does not comply (Discussion on chan |mmm from the previous study) B )

a _. 30 Discussion of coordination with adjacent drainage studies
[ ] 3 U_mocmm_o: of site drainage constraints (such as streets, utilities, existing structures, etc. v

_ ] 32 Identify design rainfall event, frequency, and duration

] 33 Identify runoff calculation method used

[ on m
a 1 34 Identify calculation 3@5& for detention storage requirement
[

] 35 Identify calculation method for detention discharge

[ 1 36 Discussion and justification of criteria or methods not referenced by SDECM
Hydraulic Criteria

[ ] 37 Identify street capacity references

1 ] 38 ldentify other capacity references

Il ] 39 Identify detention pond outlet design method

(1 40 Identify check/ drop structure criteria used o
[ 1 41 Discussion of drainage facility ammﬁ_._ criteria not referenced by SDECM
Variance from Criteria

._ 1 42 ._.ﬂ.__m_._re.u._“o,__ﬁa: by section number for which a variance is requested

[ ] 43 Provide justification man n__wncmm_m_._._noq each variance requested

DRAINAGE FACILITY DESIGN
General Concept

N ] 44 Discussion of f concept and oqonommn drainage patterns of the site
[ 1 45 Discussion of off-site runoff impacting the site

[ ] 46 Discussion om runoff impacting downstream properties

B ] 47 Discussion oﬂ E_u_mm. charts, @E.mm. drawing, etc. presented in the appendix

[ ] 48 Discussion of proposed drainage patterns

ific ils

| 49 Discussion of drainage Eov_mam of the site
B ] 50 Underdrains allowed in ROW only with Public Works Director approval
B ] 51 Discussion of specific solutions at design points

Discussion of detention storage required for full-spectrum detention

._|.M.[.m~ Supporting labeled calculations for adequate storage volume requirement B . X | X | X
1 Supporting labeled calculations that detention pond will accommodate volume required | X | X | X
i m$| Supporting labeled calculations for water surface elevations X i X

[ 1 55 Supporting labeled calculations for minimum of one foot freeboard requirement X | X

[ ] 56 Water quality requirements are met - per SDECM Section 8.3

[ 1 57 Supporting labeled calculations for water quality orifice plate geometry and perforation sizing.
[

X
[ ] 58 Supporting labeled calculations for detention pond outlet staged release structure X
B 1 59 Supporting labeled om_o:_mzo:m for nmﬂma_o: pond outlet _u_vm omumn_a\ X
|_r|u.mom=uuo:_=c_mum_mn8_o

[ 1 61 Supporting fabeled calculations for emergency ocwaos_ conditions X

o_mncww_o_._ of storm sewer configuration

l

2K X ¢ X
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Checklist of Drainage Report Requirements

Project Name:

Conceptual Preliminary Final

Initial = Item
or NJA | No. |Description

Conceptual
Drainage
Report (CDR)

Preliminary
Drainage
Report (PDR) |

Final
Drainage

Re

N . 62 Supporting labeled calculations for storm sewer capacity, type of flow, calculated pipe losses, and hydraulic grade line calculations

[ ] 63 Supporting labeled calculations for storm sewer inlet type and sizing calculations

| ] 64 Supporting labeled calculations for storm sewer outlet conditions

L] 65 mcu_voﬂ_._m labeled calculations for conduit ocﬁ_mﬁ protection design

_ ] 66 ‘Su Supporting labeled calculations for type of flow and velocity of noi

] 6 67 Discussion on proposed channel lining/bank protection -

.-_r ] 68 Supporting labeled calculations for freeboard requirement

mw Supporting labeled calculations for water surface elevations

[ ] 70 Supporting labeled calculations for backwater analysis

[ ] 71 Supporting labeled om_oc_mﬂ_o:w for m_N_:m om_oc_m:os for check structures

1 75 Identify stormwater facilities proposed for acceptance into the Stormwater Utility

ENVIRONMENTAL PROTECTION CRITERIA

[ 1 76 Identify wetland areas, jurisdictional status, and other "Waters of the U.S.”

1 77 Identify potential impacts to T & E species and presence of Habitat Protection Areas and Stream Restoration Areas

[ ] 78 Discuss compliance with State and Federal environmental permitting regulations
Construcli Plan

[ ] 79 Discussion of Construction BMP Requirements (per SDECM Section 8.2)

Permanent BMP Plan

N ] 80 Discussion of Permanent BMP requirements (per SDECM Section 8.3)

{1 81 Supporting labeled calculations for WQCV requirements

N ] 82 Supporting labeled calculations for storage volume requirements

[ ] 83 Supporting Euw_mn calculations for outlet structure design

I ] 84 Discussion of landscaping considerations for PBMP

[ ] 85 Discussionof maintenance and access aspects of the design

OOZO_.cm_Ozm

[ ] 86 Town Ordinances X X X
[ ] 87 TownSDECM X X X
[ ] 88 Majordrainageway plans (UDFCD Outfall Systems Plan) X X X
N ] 89 Town floodplain regulations X X X
|1 90 Stream Preservation Standards X X X
__ Drainage Concept B )
[ ] 91 Effectiveness of design to control storm runoff X X X
[ ] 92 Discussion of maintenance responsibility for public and private drainage facilities X X
[ ] 93 Discuss impact of proposed development on the Major Drainageway Planning Studies recommendations X X
Town of Parker
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Checklist of Drainage Report Requirements

Project Name:

Conceptual Preliminary Final

Initial

orNA_No._Description

Item

Conceptual
Drainage

Preliminary |
Drainage

Final
Drainage

[ ] 94 Effectiveness of erosion control plan X
[ 1 95 Suitability of site soils for development B - X X
[ ] 96 Certification statement and PE seal and signature B X X
REFERENCES —

[ ] 97 Listall drainage reports and technical information used B S
E| ] 98 Listall computer software used in analysis
APPENDICES — — =C:

I 1] = - i

[ ] 99 Historic basin | mm_ama_g. onsite and offsite B B X X X
[ 1 100 Runoff coeffi icient determination, including composite "C" calculation - o X X X

[ ] 101 Rational Method analysis for each basin, initial and major storm X X X
| ] 102 Rational method analysis for each design point (i.e., routed cumulative flow), initial and major storm X | X X

[ ] 103 Schematic figure illustrating routing for basins and design points X | X X
[ ] 104 CUHP/UDSWM input and output data - X _ X X

[ 1056 mo:mam:o figure illustrating routing of CUHP basins and UDSWM elements X [ X X

[ ] 106 Developed basin delineation, onsite and offsite X X X
[ 1 107 Runoff coefficient determination, _sn_ca_nmzomBmOm_ﬁm "C" calculation X X X
[ ] 108 Rational Method analysis for each basin, initial and major storm X X X
[ ] 109 Rational method analysis for each design point {i.e., routed cumulative flow), initial and major storm X X X
[ ] 110 Schematic figure illustrating routing for basins and design points X X X
[ 1 111 CUHP/UDSWM input and output data - X X X
[ ] 112 mo:msm:n mmc_..w illustrating routing of CUHP basins and UDSWM elements X X X

ulic ¢ ded Detention Basin

i ] LIA Mlu.\ol_.cqmm of storage required (WQCV, EURV and 100-year event) X X X

[ ] 114 Volume of designed detention pond (maximum volume) X X X
N ] 115 Does maximum water surface elevation allow for one foot minimum freeboard requirement (may require profile of pond) X X
]| ] 116 Inflow(s) energy dissipater (see hydraulic computations for storm sewer) X | X

[ ] 117 _uo_.muw« volume and drain pipe/weir X X

[ ] X X X
[ 1 118 Calculation of allowable 100-year rel rate based on UDFCD Volume 2, Storage Chapter X X X
| ] 120 Water quality orifice uiﬁfmmmﬂma X X
N ] 121 Water quality trash rack/screen geometry and open area B X
[ ] 122 Orifice or weir sizing for 100-year release rate X
[ ] 123 Orifice or weir placement for 100-year water surface elevation X X
[ 1 124 Trash Rack (overflow) sizing calculation X
[ ] 125 Calculations for emergency overflow X X
[ 1 126 Capacity, velocity, and Froude number calculations for outlet structure storm sewer pipe X X
N 127 _Calculations for outlet protection for outlet structure pipe - B X

Town of Parker
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Checklist of Drainage Report Requirements

Project Name:

Conceptual Preliminary Final
| Conceptual | Preliminary | Final

Initial = Item Drainage Drainage Drainage
or N/A | No. |Description Report (CDR) | Report (PDR) | Report (FDR)

1 128 Invert locations, slope, diameter (18-inch minimum), material (RCP only) and pipe classification for outlet structure storm sewer pipe 2

[ 1 129 Does the invert out of the outlet structure storm sewer pipe match grade and have a logical downstream fiowpath | X X
] 130 Profile of outlet structure and outlet storm sewer pipe (may be included with profile of pond) X
] 131 Design procedure form included

_Hydraulic Computation (Storm Sewer Configuration)

] 133 Capacity calculations
]__134_Pipe loss calculations

[

[

[

Hi

B ] 132 Minimum _u_u.m size 18-inch (RCP only) for lateral and main line
[

[

B Initial and Major Storr

ydraulic grade line calculations (minor storm cannot surcharge storm sewer system)

Inlet (or entrance condition) sizing and capacity calculations

137 <m_on=< and Froude number calculation at pipe outlet

138 Outlet protection design calculations

bbbl

139 Discharge oq a storm sewer onto streets is prohibited

1] 140 Om_oc_mﬁ._ozm for flow =._B_._n_._ structure

[ ] 141 Calculations for controlling condition (entrance or outlet)

Capacity calculations (minimum 24-inch CMP or RCP within ROW or 18-inch minimum RCP or CMP for swales at driveways, trails
[ 1 12 04 sidewalks)

[ ] 143 Velocity calculations (minimum of 3 fps during initial storm is recommended)

B ] 144 Water surface or o<mnouu=._m elevations calculated and compared to allowable overtopping (see SDECM Table 2.7)

[ 1 145 See UDFCD Volume 2, Hydraulic Structures Chapter

] 146 Calculation of developed flow through the channel

[
[ 1 147 Investigation of erodibility of soils in channel is required

148 Calculations to document 100-year discharge flow parameters

149 Backwater nm_n:_mzo:m T

151 Drop structure design calculations

152 Riprap design calculations

153 Calculations for all other proposed channel lining

[ ] 154 Street classification

[ ] 155 Street capacity major and initial storm (see SDECM Section 2.5)

__Permanent BMP Calculations

ai ] 156 Calculations for WQCV requirements

[ 1 157 Calculations for storage volume requirements

| ] 158 Supporting labeled calculations for outlet structure design

[ ] 159 Allother design calculations necessary for design of Permanent BMP

HISTORIC CONDITIONS DRAINAGE DRAWING

[ ] 160 24"x 36" drawing - scale of 1"=100' to 1"=400’

Town of Parker
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Checklist of Drainage Report Requirements

Project Name:

Conceptual Preliminary Final

Conceptual | Preliminary Final
Initial | Item Drainage Drainage Drainage
or N/A | No. Description Report (CDR) | Report (PDR) | Report (FDR)

map.

[ 1 161 Om:m_‘m_ location or vi
] 162 20_.5 arrow and scale
1 1 163 rmmm:n to amw ine _.:mu ‘symbols

KEX‘XXX

[ ] 165 Existing contours at appropriate contour interval

166 Delineation of onsite basins and offsite basins impacting site
167 Drainage flow paths and design points for accumulated flow
168 Table showing routing and accumulation of flow at design p points for i
169 Existing drainage facilities
170 Existing 100-year floodplains
171 Stream Buffer areas

[3¢| %¢| 3¢ >¢| | ¢| >¢| | %

| 3K XX K| x| XX XXX X

..

|y

i
.J
P

] ,_Nm ma..x 36" drawing - mom_m of 1"=20' to 1"=200"
173 General location or vicinity map
174 North arrow and scale

i
><><|><

]
]
] 175 Legendto define map mq:._uomm
]
]

|
1

XK DK XK XX X K| X

[

[

[

[

[ ] 176 Title block in lower right hand corner

[ ] 177 Existing contours at minimum 2 foot contour r interval (dashed-shaded) extending minimum of 100" beyond property lines
[ 178 Proposed contours at minimum 2 foot contour _:ﬁmEm_ (solid) extending minimum of 100’ beyond property lines

|
+
|

I

><><‘><

|

] .

] 179 Al property and lots lines shown

] 180 All easements and tracts shown and labeled with ncﬁom_w — - - |
]

]

><><><><><><>('><‘><

181 Streets shown (with ROW width, flowline, sidewalk, etc. for "PDR and FDR)

i.—.
,_
|
|
|
|
|
>[5 x| %[ X

—n:mm. .n_

] 183 mx_mﬁ_zo n«m_:mmm facilities labeled with Bmﬁm:m_ m_Nm shape, m_oum “and location’
1 ] 184 Stream Buffer areas
] 185 O<mﬂm__ drainage area boundary shown e:o_cn__:m any off-site basins)

| 5¢| | x| ¢/ ¢/ |

> X ><!

187 Basin and sub-basin ammozgo_. (which includes identifi omﬁ_o: mqmm runoff oom% o_mam or flows)
188 Directional flow arrows
189 Table showing routing and accumulation of flow at design points for major & initial event

]
]
1
] 190 Proposed type of street flow (detail if necessary) — o
]
]
]
]

KX X XK x| X

||
T
|
|

x| [x ><|><'

191 Drainage ditches, swales, m_zzmq and cross pans shown Hmm_._m_.m_“w shown for CDR)

= Proposed storm sewer shown including size and type of pipe, inlets, manholes, outfall, fiprap, etc. shown (Generally shown for
CDR)

193 mx_m::m storm sewer shown _:o_cn_:n size and type of pipe, inlets, manholes, outfall, riprap, etc. labeled (if m:S

194 Proposed open drainage channels shown including drop and check structures, riprap, channel __a_nm side slope, channel slope, etc.
shown (Generally shown for CDR)

x

XXX XX X X XXX

|
:
|

xX (XX X

[ ] 195 Existing open drainage channels shown including aﬂou and check structures, riprap, channel lining, side slope, channel slope, etc.

[ ] 196 Detention pond with extent of pond delineated ] X
{ 1 197 ‘Shaded area of 100-year water surface shown for amﬁma_o: pond B — )
[ ] 198 ‘Table of volumes and release rates for water ncm__?__nﬂms__o: facilities | X

| x| |

|><)<><

| >

Town of Parker
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Checklist of Drainage Report Requirements

Project Name:

Conceptual Preliminary Final

Conceptual _ Preliminary Final
Initial | Item Drainage | Drainage Drainage
or N/A | No. |Description Report (CDR) | Report (PDR) | Report (FDR)
[ 1 199 Detailinformation on EDB outlet structure | ]
[ 1 200 Profileof EDB outlet structure mzoi_zo water surface elevations, outlet u_um , water quality orifice plate, and discharge orifices

b

201 Detail of water ncm__q orifice plate showing size of perforations, number of rows, and spacing

B information on Permanent BMPs o
Profile of Permanent BMP outlet structure showing water surface elevations, outlet pipe, water qual
orifices

204 Location and elevation (if known) for all existing and proposed u s by of affecting the drainage amm_mzl

205 Routing of off-site flows thru the development (around detention basins, not through)

X><|>t

fice plate, and discharge

]
1
] 203
n
i

_ 206 Defini ition of flow path leaving the development through downstream properties to a major a_.m_:mmmim< (if applicable)

.w 207 _.oom:o: of all FEMA floodplains affecting the site (both existing and proposed)

XXX X
><><><><|><

Town of Parker
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TRAILS AT CROWFOOT
Town of Parker, Colorado

CVL

CONSULTANTS

Appendix

I. Vicinity Map

I1. Hydrologic Computations

A. Land use assumptions
B. Minor and major storm runoff computations for historic and developed runoff

C.

II1.

IV.

mmO 0w

conditions
Pond Calculation

Hydraulic Computations

. CUHP & SWMM
. UD Inlet

UD Sewer
UD Channel
UD Culvert
HECRAS

Copies of graphs, tables, and nomographs

A. FIRM
B.
C
D

Soils Report

. 1-Hour Rainfall Data
. Excerpts from Adjacent Studies

V. Sub-basin Exhibit

Final Drainage Report

CVL Consultants of Colorado, Inc.



TRAILS AT CROWFOOT CVL

Town of Parker, Colorado CONSULTANTS

I. Vicinity Map

Preliminary Drainage Report CVL Consultants of Colorado, Inc.



VICINITY MAP
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TRAILS AT CROWFOOT CVL

Town of Parker, Colorado CONSULTANTS

I1. Hydrologic Computations

A. Land use assumptions
1. Imperviousness & Composite C Calculations
2. SF-1-Time of Concentrations
B. Minor and major storm runoff computations for historic and developed runoff
conditions
1. SF-2 2-Year Sub-Basin Rational Method Calculations
2. SF-2 100-Year Sub-Basin Ration Method Calculations
C. Pond Calculation

Final Drainage Report CVL Consultants of Colorado, Inc.



COMPOSITE BASIN COEFFICIENTS

Subdivision: Trails at Crowfoot

Soil Type

Project Name: Trails at Crowfoot

Project No. 254103

B/C/D Calculated By: MRS
Date: 4/17/2017
Soil Type B 49.80%
Land Use Imp. C, Cs Cioo
Residential (Single Family) 45% 0.40 0.42 0.67
School 55% 0.49 0.51 0.72
Business 95% 0.85 0.88 0.92
Residential (Multi Family) 75% 0.67 0.70 0.82
Streets 100% 0.89 0.93 0.94
Paved 90% 0.80 0.84 0.90
Parks 10% 0.09 0.09 0.50
Open Space / Lawns 2% 0.02 0.02 0.46
Mixed Use 30% 0.27 0.28 0.60
Soil Type C/D 50.20%
Land Use Imp. C, Cs Cigo
Residential (Single Family) 45% 0.40 0.44 0.71
School 55% 0.49 0.53 0.76
Business 95% 0.85 0.88 0.96
Residential (Multi Family) 75% 0.67 0.70 0.85
Streets 100% 0.89 0.92 0.96
Paved 90% 0.80 0.83 0.91
Parks 10% 0.09 0.14 0.55
Open Space / Lawns 2% 0.02 0.07 0.52
Mixed Use 30% 0.27 0.31 0.64
Composite Runoff Co-eff
Land Use Imp. C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69
School 55% 0.49 0.52 0.74
Business 95% 0.85 0.88 0.94
Residential (Multi Family) 75% 0.67 0.70 0.84
Streets 100% 0.89 0.92 0.95
Paved 90% 0.80 0.83 0.91
Parks 10% 0.09 0.12 0.53
Open Space / Lawns 2% 0.02 0.05 0.49
Mixed Use 30% 0.27 0.30 0.62




R.O.W. Imperviousness

Average Imperviousness Calculation for R.O.W. (Bayou Gulch Road)

Total Area 120.00 Sq.ft Composite Calculations
Land Use Imp. C, Cs Ci00 Area Imp% % C, % Cs % Cigo
Lawns, Sandy Soil (2-7%) 2 0.02 0.05 0.49 16 0.3 0.00 0.01 0.07
Walks 90 0.80 0.83 0.91 32 24.0 0.21 0.22 0.24
Street 100 0.89 0.92 0.95 72 60.0 0.53 0.55 0.57
TOTAL 120.00 84.3 0.75 0.78 0.88
R.O.W. Imperviousness Average Imperviousness Calculation for R.O.W. (N Pinery Parkway)
Total Area 80.00 Sq.ft Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% % C, % Cs % Ci0
Lawns, Sandy Soil (2-7%) 2 0.02 0.05 0.49 16 0.4 0.00 0.01 0.10
Walks 90 0.80 0.83 0.91 30 338 0.30 0.31 0.34
Street 100 0.89 0.92 0.95 34 42.5 0.38 0.39 0.40
TOTAL 80.00 76.7 0.68 0.72 0.84
R.O.W. Imperviousness Average Imperviousness Calculation for R.O.W. (Residential Local)
Total Area 65.00 Sq.ft Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% % C, % Cs % Cigo
Lawns, Sandy Soil (2-7%) 2 0.02 0.05 0.49 16 0.5 0.00 0.01 0.12
Walks 90 0.80 0.83 0.91 15 20.8 0.18 0.19 0.21
Street 100 0.89 0.92 0.95 34 52.3 0.47 0.48 0.50
TOTAL 65.00 73.6 0.66 0.69 0.83




Al

Total Area 4.11 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.22 24.3 0.22 0.23 0.37
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 77% 0.68 0.72 0.84 1.02 19.1 0.17 0.18 0.21
Open Space / Lawns 2% 0.02 0.05 0.49 0.87 0.4 0.00 0.01 0.10
TOTAL 4.11 43.8 0.39 0.42 0.69
A2
Total Area 1.84 acres Composite Calculations
Land Use Imp. C, Cs Ci0o Area Imp% C, Cs Cio
Residential (Single Family) 45% 0.40 0.43 0.69 1.38 33.7 0.30 0.32 0.52
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.46 18.4 0.16 0.17 0.21
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 1.84 52.2 0.46 0.49 0.72
A3
Total Area 3.23 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.28 31.8 0.28 0.30 0.49
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.74 16.9 0.15 0.16 0.19
Open Space / Lawns 2% 0.02 0.05 0.49 0.21 0.1 0.00 0.00 0.03
TOTAL 3.23 48.8 0.43 0.46 0.71
Ad
Total Area 4.07 acres Composite Calculations
Land Use Imp. C, Cs Ci00 Area Imp% C, Cs Cio
Residential (Single Family) 45% 0.40 0.43 0.69 1.50 16.6 0.15 0.16 0.25
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.92 16.6 0.15 0.16 0.19
Open Space / Lawns 2% 0.02 0.05 0.49 1.65 0.8 0.01 0.02 0.20
TOTAL 4.07 34.0 0.30 0.33 0.64




A5

Total Area 2.04 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 1.25 27.5 0.24 0.26 0.42
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.59 21.3 0.19 0.20 0.24
Open Space / Lawns 2% 0.02 0.05 0.49 0.20 0.2 0.00 0.00 0.05
TOTAL 2.04 49.1 0.44 0.47 0.71
A6
Total Area 4.96 acres Composite Calculations
Land Use Imp. C, Cs Ci0o Area Imp% C, Cs Cio
Residential (Single Family) 45% 0.40 0.43 0.69 2.44 22.1 0.20 0.21 0.34
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.84 12.5 0.11 0.12 0.14
Open Space / Lawns 2% 0.02 0.05 0.49 1.68 0.7 0.01 0.02 0.17
TOTAL 4.96 35.3 0.31 0.34 0.65
A7
Total Area 4.33 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.63 27.3 0.24 0.26 0.42
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 1.43 24.2 0.22 0.23 0.27
Open Space / Lawns 2% 0.02 0.05 0.49 0.27 0.1 0.00 0.00 0.03
TOTAL 4.33 51.7 0.46 0.49 0.72
A8
Total Area 2.86 acres Composite Calculations
Land Use Imp. C, Cs Ci00 Area Imp% C, Cs Cio
Residential (Single Family) 45% 0.40 0.43 0.69 2.09 32.9 0.29 0.31 0.50
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.77 19.8 0.18 0.18 0.22
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 2.86 52.7 0.47 0.50 0.73




A9

Total Area 3.44 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 84% 0.75 0.78 0.88 2.02 49.5 0.44 0.46 0.51
Open Space / Lawns 2% 0.02 0.05 0.49 1.42 0.8 0.01 0.02 0.20
TOTAL 3.44 50.3 0.45 0.48 0.72
A10
Total Area 0.72 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 84% 0.75 0.78 0.88 0.52 60.9 0.54 0.57 0.63
Open Space / Lawns 2% 0.02 0.05 0.49 0.20 0.6 0.01 0.01 0.14
TOTAL 0.72 61.4 0.55 0.58 0.77
All
Total Area 2.39 acres Composite Calculations
Land Use Imp. C, Cs Ci00 Area Imp% C, Cs Cio
Residential (Single Family) 45% 0.40 0.43 0.69 1.66 31.2 0.28 0.30 0.48
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.74 22.6 0.20 0.21 0.25
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 2.39 53.8 0.48 0.51 0.73
A12
Total Area 2.96 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.01 30.5 0.27 0.29 0.47
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.70 17.3 0.15 0.16 0.19
Open Space / Lawns 2% 0.02 0.05 0.49 0.26 0.2 0.00 0.00 0.04
TOTAL 2.96 48.0 0.43 0.46 0.70




A13

Total Area 7.08 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 2.45 26.0 0.23 0.24 0.29
ROW 74% 0.66 0.69 0.83 1.89 19.7 0.18 0.18 0.22
Open Space / Lawns 2% 0.02 0.05 0.49 2.74 0.8 0.01 0.02 0.19
TOTAL 7.08 46.4 0.41 0.44 0.70
Al4
Total Area 1.43 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 1.07 33.7 0.30 0.32 0.52
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 84% 0.75 0.78 0.88 0.36 21.1 0.19 0.20 0.22
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 1.43 54.9 0.49 0.52 0.74
A15
Total Area 7.15 acres Composite Calculations
Land Use Imp. C, Cs Ci00 Area Imp% C, Cs Cio
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 2.45 25.2 0.22 0.24 0.28
Open Space / Lawns 2% 0.02 0.05 0.49 4.70 1.3 0.01 0.03 0.32
TOTAL 7.15 26.5 0.24 0.27 0.61
A16
Total Area 0.75 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 77% 0.68 0.72 0.84 0.75 76.7 0.68 0.72 0.84
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 0.75 76.7 0.68 0.72 0.84




Al7

Total Area 3.76 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cio
Residential (Single Family) 45% 0.40 0.43 0.69 2.82 33.8 0.30 0.32 0.52
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 77% 0.68 0.72 0.84 0.94 19.1 0.17 0.18 0.21
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 3.76 52.9 0.47 0.50 0.73
A18
Total Area 2.54 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 1.84 32.6 0.29 0.31 0.50
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.70 20.2 0.18 0.19 0.23
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 2.54 52.9 0.47 0.50 0.73
A19
Total Area 2.09 acres Composite Calculations
Land Use Imp. C, Cs Ci00 Area Imp% C, Cs Cio
Residential (Single Family) 45% 0.40 0.43 0.69 1.58 34.1 0.30 0.33 0.52
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.51 17.9 0.16 0.17 0.20
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 2.09 51.9 0.46 0.49 0.72
A20
Total Area 2.04 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 1.15 25.3 0.22 0.24 0.39
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.65 23.5 0.21 0.22 0.26
Open Space / Lawns 2% 0.02 0.05 0.49 0.24 0.2 0.00 0.01 0.06
TOTAL 2.04 49.1 0.44 0.47 0.71




A21

Total Area 3.02 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.22 33.0 0.29 0.32 0.51
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.80 19.5 0.17 0.18 0.22
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 3.02 52.6 0.47 0.50 0.73
B1
Total Area 21.00 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 5.62 12.0 0.11 0.12 0.18
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 2.88 10.1 0.09 0.09 0.11
Open Space / Lawns 2% 0.02 0.05 0.49 12.50 1.2 0.01 0.03 0.29
TOTAL 21.00 23.3 0.21 0.24 0.59
B2
Total Area 3.13 acres Composite Calculations
Land Use Imp. C, Cs Ci00 Area Imp% C, Cs Cio
Residential (Single Family) 45% 0.40 0.43 0.69 2.39 34.4 0.31 0.33 0.53
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.74 17.4 0.15 0.16 0.20
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 3.13 51.8 0.46 0.49 0.72
B3
Total Area 4.92 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.93 26.8 0.24 0.26 0.41
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 1.56 23.3 0.21 0.22 0.26
Open Space / Lawns 2% 0.02 0.05 0.49 0.43 0.2 0.00 0.00 0.04
TOTAL 4.92 50.3 0.45 0.48 0.72




B4

Total Area 1.50 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cio
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 1.18 74.8 0.67 0.69 0.74
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 77% 0.68 0.72 0.84 0.32 16.3 0.14 0.15 0.18
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 1.50 91.1 0.81 0.84 0.92
B5
Total Area 3.19 acres Composite Calculations
Land Use Imp. C, Cs Cioo Ar