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INTRODUCTION

The purpose of this report is to present a Phase I Drainage Study for Pioneer Ranch. This study has
been prepared to support the annexation and zoning applications of the project in the Town of
Castle Rock. This report outlines a general stormwater management plan for the site. Included
within this report is an overall drainage plan for the site along with reference information for
drainage basins and stormwater conveyance facilities.

GENERAL LOCATION AND DESCRIPTION

Pioneer Ranch is previously known as the Scott Parcels and is located on the east side of 1-25
between the Wolfensberger Road exit and the Founders Parkway exit, north of the downtown area
of Castle Rock. There are four platted parcels within the overall site boundary. Parcels A, B, Cand D
consist of approximately 388 acres located within portions of Sections 35 and 36, Township 7
South, Range 67 West of the 6t Principle Meridian, Douglas County, Colorado. These four parcels
are bounded by unplatted agricultural land to the south (Walker Parcels also known as Pine
Canyon), Front Street to the west, Founders Parkway to the east, and the Hazen Moore and Metzler
Ranch subdivisions to the west and north. Refer to the attached vicinity map, annexation map and
overall Phase 1 drainage Map for additional location information.

The Walker and Scott Tributaries are drainageways within the proposed site that flow east to west
across the parcels discharging into East Plum Creek, west of [-25. Stabilization of the existing
waterways may be required to convey developed flows, which will be determined in subsequent
drainage studies. No other major drainageways, existing irrigation ditches, or canals cross the
parcels. Parcel A consists of the Castle Rock ridgeline in the eastern portion of the property,
approximately 800-feet west of Founders Parkway. Areas east of the ridge drain to the east into the
Cherry Creek Basin, areas west of the ridge drain to the west to the East Plum Creek Basin.

Pioneer Ranch is currently undeveloped land that is covered with natural grasses, ponderosa pine,
and rock outcroppings. The existing terrain is divided into two major basins. The far eastern basin
generally slopes towards Founders Parkway and stormwater ultimately flows to Cherry Creek.
Flows from the remainder of the site is conveyed to the west within existing swtorm drains and
culvert crossings of the interstate and ultimately to East Plum Creek. There are no existing
irrigation or drainage facilities on the site.

The site lies entirely within Zone X, which is designated as outside the 500-year floodplain as
determined by FEMA (Reference 3). Please refer to the FEMA panel and documentation in the
appendix for additional information.

Onsite soil types and characteristics are illustrated in the Web Soil Survey found on the National
Resource Conservation Service (NRCS) website. The site is comprised of soils in the Hydrologic Soil
Groups C and D. The majority of the D soils are located west of the ridge in the site. The C soils are
located east of the ridge (along Founders Parkway). Significant geologic features include the rock
outcroppings along the ridgeline within the site.

Upon development, Pioneer Ranch will be occupied by mixed use development including multi-

family and single-family residential lots, commercial areas, parks, roadways and other
infrastructure. Refer to the attached Conceptual Zoning Map for additional information.
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DRAINAGE BASINS AND SUB-BASINS

Portions of the site have been analyzed as part of other adjacent drainage studies to accommodate
offsite drainage. The reports and approximate areas are listed below:

1) Metzler Ranch Filing No. 1 (Reference 4). Northwest area.
2) Hazen-Moore Filing 2 (Reference 5). Northwest area

3) Castle Oaks Estates Filing No. 1 (References 6-7). East area.
4) Tributary C and D Master Plan (Reference 8).

The site is split by the Castle Rock Ridgeline located approximately 800’ west of Founders Parkway.
The area west of the ridgeline transitions from rock outcroppings and pine trees to scrub oak and
meadow areas. Runoff from this basin generally flows to the west within natural drainage channels
to either an existing abutting subdivision’s drainage system or to Front Street and [-25. Ultimately,
all flows are conveyed underneath the interstate within existing culverts to the west and into East
Plum Creek. Three undeveloped offsite basins south of the site impact the property and provide
additional flows onto the site.

The area east of the ridgeline is within the Cherry Creek drainage basin and generally consists of
meadow areas and scrub oak. Runoff is conveyed overland to the east to three existing culverts
underneath Founders Parkway and discharged offsite. No offsite basins impact the areas east of the
ridgeline.

The site has been broken into multiple basins following the historic drainage patterns for analysis
within this report. Proposed basins after development will generally follow these historic basin
outlines. Refer to the Conceptual Zoning Map for proposed land uses within the basins. The basins
are described below:

Basin A is within the Cherry Creek basin and consists of runoff in the southeast corner of the site as
well as offsite basin 0S-1 to the south that historically drain to the existing culvert underneath
Founders Parkway that is located to the east. Basin A will conceptually consist of runoff from
mixed-use areas within PA-10. Proposed Detention/Water Quality Pond A will detain and treat
stormwater prior to discharge to the existing Founders Parkway roadside ditch. Developed runoff
discharges to existing ditches will be verified as stable within subsequent drainage studies, per
Town criteria.

Basin B is within the Cherry Creek basin and consists of runoff in the east portion of the site that
historically drains to an existing culvert underneath Founders Parkway. Basin B will conceptually
consist of runoff from public land area PL-2 and mixed use area PA-10. Proposed Detention/Water
Quality Pond B will detain and treat stormwater prior to discharge to the existing Founders
Parkway culvert.

Basin C is within the Cherry Creek basin and consists of runoff in the northeast portion of the site
that historically drains to the roadside ditch along Founders Parkway. Basin C will conceptually
consist of runoff from public land area PL-2 and off site area 0S-3. Proposed Detention/Water
Quality Pond C will detain and treat stormwater prior to discharge to the existing Founders
Parkway roadside ditch.

Basin D is within the Cherry Creek basin and consists of runoff in the northern portion of the site
that historically drains to the roadside ditch along Founders Parkway. Basin D will conceptually
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consist of runoff from residential area PA-7. Proposed Detention/Water Quality Pond D will detain
and treat stormwater prior to discharge to the existing Founders Parkway roadside ditch.

Basin E is within the EPC basin and is tributary to Hangmans Gulch. The basin consists of runoff in
the central portion of the site as well as offsite basin 0S-2 to the south that historically drains into
the Scott Tributary. Basin E will conceptually consist of runoff from residential areas PA-3 through
PA-6. Proposed Detention/Water Quality Pond E will detain and treat stormwater prior to
discharge to the existing 60” CMP pipe located at the west end of the Scott Tributary as it enters
Metzler Ranch F1.

Basin F is within the EPC basin and is tributary to Hangmans Gulch. The basin consists of runoff in
the northwest portion of the site that historically drains into onsite smaller drainageways in
Metzler Ranch F1. Basin F will conceptually consist of runoff from residential area PA-5. Proposed
Detention/Water Quality Pond F will detain and treat stormwater prior to discharge to the existing
Metzler Ranch F1 drainageway.

Basin G is within the EPC basin and is tributary to Hangmans Gulch. The basin consists of runoff in
the northwest portion of the site that historically drains into onsite smaller drainageways in
Metzler Ranch F1. Basin G will conceptually consist of runoff from residential area PA-5. Proposed
Detention/Water Quality Pond G will detain and treat stormwater prior to discharge to the existing
Metzler Ranch F1 drainageway.

Basin H is within the EPC basin and is tributary to the Walker Tributary #1. The basin consists of
runoff in the west portion of the site as well as offsite basin 0S-3 to the south that historically
drains into the drainageway and eventually to the existing Front Street storm sewer and culvert
underneath 1-25. Basin H will conceptually consist of runoff from mixed use area PA-1 and
residential areas PA-2 through PA-4. Proposed offsite Detention/Water Quality Pond H will detain
and treat stormwater prior to discharge to the existing Front Street and I-25 storm sewer.

Preliminary runoff calculations for the developed basins are included within the Appendix of this
report. These calculations are intended to be informational only and are based upon the conceptual
Planning Areas and land uses proposed for the site. Land uses and densities are conceptual at this
stage and have been conservatively incorporated within the drainage calculations.

EXISTING STORMWATER CONVEYANCE OR STORAGE FACILITIES

There are several existing stormwater conveyance facilities that will be incorporated into the
overall PR stormwater design:

1) The existing culverts along Founders Parkway will remain and convey pond release
flows to the east.

2) The existing Walker Tributary #1 drainageway may be re-routed or replaced by storm
sewer as applicable for the final land plan within Basin H. Other smaller natural
drainageways onsite will remain or may be converted to storm sewer depending on the
final land plan. Natural drainageways are preferred and may require stabilization;
however this will be determined on a case by case basis in subsequent drainage reports.

3) The offsite existing drainageway along the west side of the site and downstream
existing 60” RCP through Metzler Ranch Filing No. 1 will convey flows downstream from
Basin E.
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4) The existing storm sewer and culverts underneath Front Street and I-25 will convey
flows to the west.

No other existing stormwater storage facilities are located on the site or will be incorporated into
the stormwater plan for the PR project.

PROPOSED STORM WATER CONVEYANCE OR STORAGE FACILITIES

The proposed on-site conveyance facilities will consist of a combination of storm pipe,
swales/channels, curb/gutter, and inlets. Offsite runoff will be accommodated in the drainage plan.
Proposed conveyance details are highly dependent on the final land use plan. Therefore, it is
assumed with this report that the proposed drainage patterns will generally follow the historic
drainage patterns.

Additional information regarding the specific proposed conveyance element details will be
provided in subsequent studies. Public conveyance elements will be owned and maintained by the
Town of Castle Rock; private conveyance elements will be owned and maintained by the
Metropolitan District, HOA, or private entity.

Following historic drainage patterns, there are eight stormwater storage facilities being proposed
on the PR site:

1) Pond A will collect runoff from Basin A and Basin 0S-1 and provide detention and water
quality for the developed flows. Release from this pond will be into the existing
roadside ditch and culvert underneath Founders Parkway, located to the east.

2) Pond B will collect runoff from Basin B and provide detention and water quality for the
developed flows. Release from this pond will be into the existing culvert underneath
Founders Parkway.

3) Pond C will collect runoff from Basin C and provide detention and water quality for the
developed flows. Release from this pond will be into the existing Founders Parkway
roadside ditch.

4) Pond D will collect runoff from Basin D and provide detention and water quality for the
developed flows. Release from this pond will be into the existing Founders Parkway
roadside ditch.

5) Pond E will collect runoff from Basin E and Basin 0S-2 and provide detention and water
quality for the developed flows. Release from this pond will be into the existing 60”
CMP pipe in Metzler Ranch F1.

6) Pond F will collect runoff from Basin F and provide detention and water quality for the
developed flows. Release from this pond will be into the existing Metzler Ranch F1
drainageways.

7) Pond G will collect runoff from Basin G and provide detention and water quality for the
developed flows. Release from this pond will be into the existing Metzler Ranch F1
drainageways.

8) Pond H will collect runoff from Basin H and Basin 0S-3 and provide detention and water
quality for the developed flows. Release from this pond will be into the existing Front
Street storm sewer and I-25 culvert system.
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All the ponds have been preliminarily located based on the historic flow paths (Refer to the Phase 1
Drainage Plan). Ponds may also be split into multiple smaller ponds in development pods as
necessary, depending on development needs. Final locations, sizes, and other pond details will be
presented in subsequent drainage reports.

Maintenance access will be provided to all the ponds. Maintenance of the ponds will be provided by
the Metropolitan District or HOA. Maintenance of the on-site public storm pipes will be the
responsibility of the Town. Additional pond details will be presented in subsequent Drainage
Reports.

WATER QUALITY ENHANCEMENT BEST MANAGEMENT PRACTICES

Non-structural Best Management Practices that will be incorporated into the project include
minimizing disturbed area. The intent of the land plan is to retain as much natural open space as
possible and therefore reducing the disturbed area and total developed runoff.

Structural Best Management Practices that will be incorporated in the site design are in the process
of being evaluated and will be presented in subsequent drainage reports. Structural BMPs may
include the following:

e Grass Swales

e Extended Detention Basins

e Retention Ponds
Final Best Management Practices will be selected with subsequent phases of the project and details
will be provided for each BMP chosen.

POTENTIAL PERMITTING REQUIREMENTS

No special permitting requirements are anticipated at this time.

CONCLUSION

This Phase [ Drainage Report outlines the basic storm water management plan for the proposed
development. This report follows all standard criteria with no requested variances. Downstream
drainage facilities will not be negatively affected, as historic drainage patterns and allowable
release rates are planned to be maintained. Additional drainage details will be presented in
subsequent drainage studies for this project.
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PROPERTY DESCRIPTIONS:

PROPERTY DESCRIPTION: (PARCEL A)

ALL THAT PART OF THE NORTH 1/2 OF SECTION 36, TOWNSHIP 7 SOUTH, RANGE 67 WEST OF THE 6TH PRINCIPAL MERIDIAN,
DOUGLAS COUNTY, COLORADO, LYING WESTERLY AND SOUTHERLY OF MILLER BOULEVARD FILING NO. 2 FINAL PLAT AS RECORDED
UNDER RECEPTION NO. 8603133, MARCH 27, 1986, DOUGLAS COUNTY CLERK AND RECORDER OFFICE.

CONTAINING 309.71 ACRES, MORE OR LESS.

PROPERTY DESCRIPTION: (PARCEL B)

A TRACT OF LAND SITUATED IN THE NORTHWEST 1/4 OF THE SOUTHWEST 1/4 OF SECTION 36, TOWNSHIP 7 SOUTH, RANGE 67
WEST OF THE 6TH PRINCIPAL MERIDIAN, DOUGLAS COUNTY, COLORADO MORE PARTICULARLY DESCRIBED AS FOLLOWS:

BEGINNING AT THE NORTHWEST CORNER OF THE SOUTHWEST 1/4 OF SAID SECTION 36 AND CONSIDERING THE WEST LINE OF SAID

NORTHWEST 1/4 OF THE SOUTHWEST 1/4 TO BEAR S01°33'36"E WITH ALL BEARINGS CONTAINED HEREIN RELATIVE THERETO;
THENCE S01°33'36"E ALONG SAID WEST LINE A DISTANCE OF 744.14 FEET;

THENCE S89°27'39"E A DISTANCE OF 1311.92 FEET TO THE EAST LINE OF SAID NORTHWEST 1/4 OF THE SOUTHWEST 1/4;
THENCE NO1°00’'03"W ALONG SAID EAST LINE A DISTANCE OF 759.11 FEET TO THE NORTHEAST CORNER OF SAID NORTHWEST 1/4
OF THE SOUTHWEST 1/4;

THENCE ALONG THE NORTH LINE OF SAID SOUTHWEST 1/4, N89°52°44"W A DISTANCE OF 1318.86 FEET TO THE POINT OF
BEGINNING.
CONTAINING 22.69 ACRES, MORE OR LESS.

PROPERTY DESCRIPTION: (PARCEL C)

THE NORTHWEST 1/4 OF THE SOUTHWEST 1/4 OF SECTION 36, TOWNSHIP 7 SOUTH, RANGE 67 WEST OF THE 6TH PRINCIPAL
MERIDIAN, DOUGLAS COUNTY, COLORADO;

EXCEPT THAT PORTION DESCRIBED AS FOLLOWS:

BEGINNING AT THE NORTHWEST CORNER OF THE SOUTHWEST 1/4 OF SAID SECTION 36 AND CONSIDERING THE WEST LINE OF SAID

NORTHWEST 1/4 OF THE SOUTHWEST 1/4 TO BEAR S01°33'36"E WITH ALL BEARINGS CONTAINED HEREIN RELATIVE THERETO;
THENCE S01°33'36"E ALONG SAID WEST LINE A DISTANCE OF 744.14 FEET;

THENCE S89°27'39"E A DISTANCE OF 1311.92 FEET TO THE EAST LINE OF SAID NORTHWEST 1/4 OF THE SOUTHWEST 1/4;
THENCE NO1°00’'03"W ALONG SAID EAST LINE A DISTANCE OF 759.11 FEET TO THE NORTHEAST CORNER OF SAID NORTHWEST 1/4
OF THE SOUTHWEST 1/4;

THENCE ALONG THE NORTH LINE OF SAID SOUTHWEST 1/4, N89°52°44"W A DISTANCE OF 1318.86 FEET TO THE POINT OF
BEGINNING.
CONTAINING 17.28 ACRES, MORE OR LESS.

PROPERTY DESCRIPTION: (PARCEL D)

ALL THAT PART OF THE NORTH 1/2 OF THE SOUTH 1/2 OF SECTION 35, TOWNSHIP 7 SOUTH, RANGE 67 WEST OF THE 6TH

PRINCIPAL MERIDIAN, DOUGLAS COUNTY, COLORADO, LYING EASTERLY OF THE EAST RIGHT OF WAY LINE OF INTERSTATE HIGHWAY
25.

EXCEPT THAT PORTION DESCRIBED IN BOOK 911 AT PAGE 357, IN THE DOUGLAS COUNTY CLERK AND RECORDER OFFICE;
CONTAINING 38.75 ACRES, MORE OR LESS.

PROPERTY DESCRIPTION: (PARCEL E)

A PORTION OF THE SOUTHWEST 1/4 OF SECTION 35, TOWNSHIP 7 SOUTH, RANGE 67 WEST OF THE 6TH PRINCIPAL MERIDIAN,
DOUGLAS COUNTY COLORADO BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS:

COMMENCING AT THE SOUTH 1/4 CORNER OF SAID SECTION 35;

THENCE N89°09°30"W, A DISTANCE OF 573.76 FEET, TO THE WESTERLY RIGHT OF WAY LINE OF INTERSTATE HIGHWAY 25 AND THE

TRUE POINT OF BEGINNING;

THENCE CONTINUING ALONG THE SOUTH LINE OF SAID SOUTHWEST 1/4, N89°09’30"W, A DISTANCE OF 453.47 FEET TO THE
EASTERLY RIGHT OF WAY LINE OF LIGGETT ROAD(COLORADO STATE HIGHWAY NO. 1);

THENCE ALONG SAID EASTERLY RIGHT OF WAY LINE, N28°23'31"W, A DISTANCE OF 1,508.77 FEET TO THE NORTH LINE OF THE
SOUTH 1/2 OF THE SOUTHWEST 1/4 OF SAID SECTION 35;

THENCE ALONG SAID NORTH LINE, S89°18’36"E, A DISTANCE OF 1,118.69 FEET TO THE WESTERLY RIGHT OF WAY LINE OF
INTERSTATE 25;

THENCE ALONG SAID WESTERLY RIGHT OF WAY LINE, S42°44'04"E, A DISTANCE OF 21.32 FEET;
THENCE S05°22'15”E, A DISTANCE OF 15.02 FEET;

THENCE S05°08'16"E, A DISTANCE OF 489.61 FEET;

THENCE S10°54'35"E, A DISTANCE OF 362.78 FEET;

THENCE S00°02'41"E, A DISTANCE OF 388.23 FEET;

THENCE S52°55'22"W, A DISTANCE OF 95.81 FEET TO THE SOUTH LINE OF SAID SOUTHWEST 1/4 AND THE TRUE POINT OF
BEGINNING.
CONTAINING 25.47 AC. MORE OR LESS.

PROPERTY DESCRIPTION: (PARCEL F)

A PORTION OF THE NORTHWEST 1/4 OF SECTION 2, TOWNSHIP 8 SOUTH, RANGE 67 WEST OF THE 6TH PRINCIPAL MERIDIAN,
DOUGLAS COUNTY COLORADO BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS:

COMMENCING AT THE NORTH 1/4 CORNER OF SAID SECTION 2;

THENCE ALONG THE NORTH LINE OF SAID NORTHWEST 1/4, N89°09°30"W, A DISTANCE OF 573.76 FEET TO THE WESTERLY RIGHT
OF WAY LINE OF INTERSTATE HIGHWAY 25 AND THE TRUE POINT OF BEGINNING;

THENCE ALONG SAID WESTERLY RIGHT OF WAY LINE, S07°50'28"E, A DISTANCE OF 73.70 FEET;

THENCE S47°52'19"E, A DISTANCE OF 73.09 FEET;

THENCE S00°31'11”W, A DISTANCE OF 161.03 FEET;

THENCE N53°23'09”E, A DISTANCE OF 15.02 FEET;

THENCE S0827'13"W, A DISTANCE OF 460.19 FEET;

THENCE S31°30'47"W, A DISTANCE OF 212.33 FEET;

THENCE N25°23'55"W, A DISTANCE OF 206.09 FEET TO THE BEGINNING POINT OF A NON—TANGENT CURVE TO THE LEFT HAVING
A RADIUS OF 1940.00 FEET FROM WHICH THE RADIUS POINT BEARS SOUTH 82° 05’ 27" WEST, THENCE LEFT ALONG SAID CURVE
FOR AN ARC LENGTH OF 258.62 FEET, SAID CURVE HAVING A CHORD BEARING OF NORTH 11° 43’ 41" WEST FOR 258.43 FEET;
THENCE N29*14°11"E, A DISTANCE OF 100.42 FEET TO THE BEGINNING POINT OF A NON—TANGENT CURVE TO THE RIGHT HAVING A
RADIUS OF 1382.50 FEET FROM WHICH THE RADIUS POINT BEARS NORTH 50° 31’ 11" EAST, THENCE RIGHT ALONG SAID CURVE
FOR AN ARC LENGTH OF 288.74 FEET, SAID CURVE HAVING A CHORD BEARING OF NORTH 33° 29’ 49” WEST FOR 288.22 FEET;
THENCE N40°20°46”W, A DISTANCE OF 76.06 FEET;

THENCE N28°23'31"W, A DISTANCE OF 104.35 FEET TO THE NORTH LINE OF THE NORTHWEST 1/4 OF SAID SECTION 2;

THENCE ALONG SAID NORTH LINE, N89°09'30"W, A DISTANCE OF 453.47 FEET TO THE TRUE POINT OF BEGINNING.
CONTAINING 5.75 AC. MORE OR LESS.

PROPERTY DESCRIPTION: (PARCEL G)

A PORTION OF THE SOUTHWEST 1/4 OF SECTION 35, TOWNSHIP 7 SOUTH, AND A PORTION OF THE NORTHWEST 1/4 OF SECTION

2, TOWNSHIP 8 SOUTH, ALL IN RANGE 67 WEST OF THE 6TH PRINCIPAL MERIDIAN, DOUGLAS COUNTY COLORADO BEING MORE
PARTICULARLY DESCRIBED AS FOLLOWS:

COMMENCING AT THE SOUTHWEST CORNER OF SAID SECTION 35;

THENCE ALONG THE SOUTH LINE OF SOUTHWEST 1/4, S89°09'30"E, A DISTANCE OF 945.96 FEET TO THE EASTERLY RIGHT OF
WAY LINE OF THE DENVER & RIO GRANDE WESTERN RAILROAD RIGHT OF WAY AND THE TRUE POINT OF BEGINNING;

THENCE ALONG SAID EASTERLY RIGHT OF WAY LINE, N25°48'45°W, A DISTANCE OF 1471.25 FEET TO THE NORTH LINE OF THE
SOUTH HALF OF SAID SOUTHWEST 1/4;

THENCE ALONG SAID NORTH LINE, S89°18'36"E, A DISTANCE OF 577.71 FEET TO THE WESTERLY RIGHT OF WAY LINE OF LIGGETT
ROAD(COLORADO STATE HIGHWAY NO. 1);

THENCE ALONG SAID WESTERLY RIGHT OF WAY LINE, S28°23'31"E, A DISTANCE OF 1409.57 FEET;

THENCE S73°32'58"W, A DISTANCE OF 588.27 FEET TO SAID EASTERLY RIGHT OF WAY LINE;

THENCE ALONG SAID EASTERLY RIGHT OF WAY LINE, N25°48'45"W, A DISTANCE OF 98.99 FEET TO THE SOUTH LINE OF SAID
SOUTHWEST 1/4 AND THE TRUE POINT OF BEGINNING.

CONTAINING 18.63 ACRES, MORE OR LESS.

MICHAEL R. DEWITT
COLORADO PROFESSIONAL LAND SURVEYOR — NO 38143
FOR AND ON BEHALF OF PEAK CIVIL CONSULTANTS, INC.
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Hydrologic Soil Group—Castle Rock Area, Colorado
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Hydrologic Soil Group—Castle Rock Area, Colorado
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Hydrologic Soil Group—Castle Rock Area, Colorado

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Castle Rock Area, Colorado (C0622)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

BrB Bresser sandy loam, 1 to 0.1 0.0%
3 percent slopes

BrD Bresser sandy loam, 3 to 0.5 0.1%
9 percent slopes

FoD Fondis clay loam, 3 to 9 11.2 2.8%
percent slopes

Fu Fondis-Kutch 421 10.6%
association

KtE Kutch sandy loam, 5 to 162.2 41.0%
20 percent slopes

KwF Kutch-Newlin-Stapleton 147.9 37.4%
complex, 8 to 40
percent slopes

Sw Stony steep land, cold 31.9 8.0%

Totals for Area of Interest 395.9 100.0%

USDA  Natural Resources
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

10/22/2015
Page 3 of 4



Hydrologic Soil Group—Castle Rock Area, Colorado

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 shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

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

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Natural Resources Web Soil Survey 10/22/2015
Conservation Service National Cooperative Soil Survey Page 4 of 4

I
|2



Chapter 6. Hydrology

FIGURE 6-1

RAINFALL INTENSITY-DURATION CURVE
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DRAINAGE CRITERIA MANUAL (V. 1) RUNOFF

Table RO-3—Recommended Percentage Imperviousness Values

Land Use or Percentage
Surface Characteristics Imperviousness

Business:

Commercial areas 95

Neighborhood areas 85
Residential:

Single-family *

Multi-unit (detached) 60

Multi-unit (attached) 75

Half-acre lot or larger *

Apartments 80
Industrial:

Light areas 80

Heavy areas 90
Parks, cemeteries 5
Playgrounds 10
Schools 50
Railroad yard areas 15
Undeveloped Areas:

Historic flow analysis 2

Greenbeilts, agricultural

Off-site flow analysis 45

(when land use not defined)
Streets:

Paved 100

Gravel (packed) 40
Drive and walks 90
Roofs 90
Lawns, sandy soil 0

Lawns, clayey sail

* See Figures RO-3 through RO-5 for percentage imperviousness.

C,=K,+ (1.311'3 ~1.44i° +1.135i - 0.12) for Cy 20, otherwise C4 =0 (RO-6)

Cppy = K+ (0.858i° = 0.786i° +0.774i + 0.04) (RO-7)

D

C/f = (C/\ + C<'/) )/2

2007-01 RO-9

Urban Drainage and Flood Control District



DRAINAGE CRITERIA MANUAL (V. 1)

Table RO-5— Runoff Coefficients, C

RUNOFF

Percentage
Imperviousness Type C and D NRCS Hydrologic Soil Groups
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
0% 0.04 0.15 0.25 0.37 0.44 0.50
5% 0.08 0.18 0.28 0.39 0.46 0.52
10% 0.11 0.21 0.30 0.41 0.47 0.53
15% 0.14 0.24 0.32 0.43 0.49 0.54
20% 0.17 0.26 0.34 0.44 0.50 0.55
25% 0.20 0.28 0.36 0.46 0.51 0.56
30% 0.22 0.30 0.38 0.47 0.52 0.57
35% 0.25 0.33 0.40 0.48 0.53 0.57
40% 0.28 0.35 0.42 0.50 0.54 0.58
45% 0.31 0.37 0.44 0.51 0.55 0.59
50% 0.34 0.40 0.46 0.53 0.57 0.60
55% 0.37 0.43 0.48 0.55 0.58 0.62
60% 0.41 0.46 0.51 0.57 0.60 0.63
65% 0.45 0.49 0.54 0.59 0.62 0.65
70% 0.49 0.53 0.57 0.62 0.65 0.68
75% 0.54 0.58 0.62 0.66 0.68 0.71
80% 0.60 0.63 0.66 0.70 0.72 0.74
85% 0.66 0.68 0.71 0.75 0.77 0.79
90% 0.73 0.75 0.77 0.80 0.82 0.83
95% 0.80 0.82 0.84 0.87 0.88 0.89
100% 0.89 0.90 0.92 0.94 0.95 0.96
TyPE B NRCS HYDROLOGIC SOILS GROUP
0% 0.02 0.08 0.15 0.25 0.30 0.35
5% 0.04 0.10 0.19 0.28 0.33 0.38
10% 0.06 0.14 0.22 0.31 0.36 0.40
15% 0.08 0.17 0.25 0.33 0.38 0.42
20% 0.12 0.20 0.27 0.35 0.40 0.44
25% 0.15 0.22 0.30 0.37 0.41 0.46
30% 0.18 0.25 0.32 0.39 0.43 0.47
35% 0.20 0.27 0.34 0.41 0.44 0.48
40% 0.23 0.30 0.36 0.42 0.46 0.50
45% 0.26 0.32 0.38 0.44 0.48 0.51
50% 0.29 0.35 0.40 0.46 0.49 0.52
55% 0.33 0.38 0.43 0.48 0.51 0.54
60% 0.37 0.41 0.46 0.51 0.54 0.56
65% 0.41 0.45 0.49 0.54 0.57 0.59
70% 0.45 0.49 0.53 0.58 0.60 0.62
75% 0.51 0.54 0.58 0.62 0.64 0.66
80% 0.57 0.59 0.63 0.66 0.68 0.70
85% 0.63 0.66 0.69 0.72 0.73 0.75
90% 0.71 0.73 0.75 0.78 0.80 0.81
95% 0.79 0.81 0.83 0.85 0.87 0.88
100% 0.89 0.90 0.92 0.94 0.95 0.96

2007-01

Urban Drainage and Flood Control District
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DRAINAGE CRITERIA MANUAL (V. 1)
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RUNOFF DRAINAGE CRITERIA MANUAL (V. 1)
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DRAINAGE CRITERIA MANUAL (V. 1)
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COMPOSITE C-FACTOR & WEIGHTED PERCENT IMPERVIOUSNESS ANALYSIS
Pioneer Ranch

ATWELL
GB
Date: 10/23/15 All soils Type C or D
Total Area Soil Type
BASIN (AC) Land Use (AC) Comp.C2 Comp.C5 Comp.C10 Comp. C100 Comp. | (%)
A 7.00 Assumed 15 DU/AC Mixed Use C Soil Type 0.60 0.63 0.66 0.74 80.0%
B1 20.30 Assumed 15 DU/AC Mixed Use C Soil Type 0.60 0.63 0.66 0.74 80.0%
B2 14.20 Assumed Park C Soil Type 0.08 0.18 0.28 0.52 5.0%
B 34.50 Weighted Average C Soil Type 0.39 0.44 0.50 0.65 49.1%
C 8.80 Assumed Park C Soil Type 0.08 0.18 0.28 0.52 5.0%
D 5.70 Assumed 2 DU/AC SFD Residential C Soil Type 0.28 0.35 0.42 0.58 40.0%
E1l 82.70 Assumed 2 DU/AC SFD Residential D Soil Type 0.28 0.35 0.42 0.58 40.0%
E2 51.30 Assumed 5 DU/AC SFD Residential D Soil Type 0.34 0.40 0.46 0.60 50.0%
E3 24.00 Assumed Park D Soil Type 0.08 0.18 0.28 0.52 5.0%
E4 83.40 Assumed OS D Soil Type 0.06 0.16 0.26 0.51 2.0%
E 241.40  Weighted Average D Soil Type 0.20 0.28 0.36 0.55 25.5%
F1 5.60 Assumed 5 DU/AC SFD Residential D Soil Type 0.34 0.40 0.46 0.60 50.0%
F2 7.90 Assumed OS D Soil Type 0.06 0.16 0.26 0.51 2.0%
F 13.50 Weighted Average D Soil Type 0.18 0.26 0.34 0.55 21.9%
G 16.90 Assumed 5 DU/AC SFD Residential D Soil Type 0.34 0.40 0.46 0.60 50.0%
H1 17.70 Assumed 15 DU/AC Mixed Use D Soil Type 0.60 0.63 0.66 0.74 80.0%
H2 30.50 Assumed 5 DU/AC SFD Residential D Soil Type 0.34 0.40 0.46 0.60 50.0%
H3 7.60 Assumed OS D Soil Type 0.06 0.16 0.26 0.51 2.0%
H 55.80 Weighted Average D Soil Type 0.38 0.44 0.50 0.63 53.0%
0S-1 18.00 Assumed OS C Soil Type 0.06 0.16 0.26 0.51 2.0%
0S-2 106.10  Assumed OS D Soil Type 0.06 0.16 0.26 0.51 2.0%
0S-3 32.80 Assumed OS D Soil Type 0.06 0.16 0.26 0.51 2.0%
E 241.40  Weighted Average D Soil Type 0.20 0.28 0.36 0.55 25.5%
0S-2 106.10  Assumed OS D Soil Type 0.06 0.16 0.26 0.51 2.0%

CUHP Basin 347.50  Weighted Average D Soil Type 0.16 0.24 0.33 0.54 18.3%



STANDARD FORM SF-2
TIME OF CONCENTRATION - DEVELOPED

SUBDIVISION: Pioneer Ranch
CALCULATED BY: GB DATE: Oct-15
SUB-BASIN DATA INITIAL/OVERLAND TRAVEL TIME Tc CHECK FINAL REMARKS
TIME (Tc) (Tt) (Urbanized Basins) Tc
DESIG: | AREA Cs LENGTH |AVG. SLOPE Ti LENGTH |AVG. SLOPE| VEL Tt COMP TOTAL Tc=(L/180)+10
(acres) (ft) (%) (min) (ft) (%) (fps) (min) Tc LENGTH (ft) (min) (min)
A 7.00 0.63 300 5.0 8.6 450 5.0% 4.5 1.7 10.3 750 14.2 10.3 Street
B 34.50 0.44 300 5.0 12.0 1400 5.0% 4.5 5.2 17.2 1700 194 17.2 Street
C 8.80 0.18 300 10.0 135 1200 5.0% 4.5 4.4 17.9 1500 18.3 17.9 Street
D 5.70 0.35 300 5.0 13.8 600 5.0% 4.5 2.2 16.0 900 15.0 15.0 Street
E 241.40 0.28 300 4.0 16.3 5800 4.0% 4.0 24.2 40.4 6100 43.9 40.4 Street
F 13.50 0.26 300 20.0 9.8 1300 5.0% 4.5 4.8 14.6 1600 18.9 14.6 Street
G 16.90 0.40 300 5.0 12.9 700 5.0% 4.5 2.6 15.5 1000 15.6 15.5 Street
H 55.80 0.44 300 5.0 12.1 3800 4.5% 4.2 15.1 27.2 4100 32.8 27.2 Street
0S-1 18.00 0.16 300 6.5 15.8 1300 6.0% 5.0 4.3 20.2 Undeveloped 20.2 Undeveloped
0S-2 106.10 0.16 300 20.0 10.9 2400 7.0% 5.5 7.3 18.2 Undeveloped 18.2 Undeveloped
0S-3 32.80 0.16 300 16.0 11.8 3000 5.0% 4.5 11.1 22.9 Undeveloped 22.9 Undeveloped




CALCULATED BY: GB
DATE: Oct-15
CHECKED BY:

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

DEVELOPED

JOB NO: 1404
PROJECT: Pioneer Ranch
DESIGN STORM: 100-year

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
- E 2 g ; g 5 % = 9 ﬁ ﬁ 3 5 g :‘S;
T b4 ~ TR £ < < KA < ~ < KA o ™ o o o o =
[a) ) < < a =~ g m o S
%) a)
1 A 7.00 0.74 10.3 5.18 6.95 36.0
1.1 0Os-1 18.00 0.51 20.2 9.18 5.09 46.7
1 A 25.00 82.7
2 B 34.50 0.65 17.2 22.41 5.52 123.7
3 [¢] 8.80 0.52 17.9 4.58 5.41 24.8
4 D 5.70 0.58 15.0 3.31 5.90 19.5
6 F 13.50 0.55 14.6 7.39 5.98 44.2
7 G 16.90 0.60 15.5 10.14 5.82 59.0
8 H 55.80 0.63 27.2 35.27 4.32 152.3
8.1 0S-3 32.80 0.51 22.9 16.73 4.76 79.6
8 H 88.60 231.9
________ | :
100-year P1 = 2.6 inches (UDFCD, Fig. RA-6) | = 28.5(P1)/(10+Tc)0.786 (Ref. 2, Eq RA-3) C



Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 1.4.4)

Unit Hydrograph Parameters and Results

Excess Precip.

Storm Hydrograph

W50 W75 Time to Time to Total Runoff per

W50 Before W75 Before Peak Volume | Excess Excess Peak [Peak Flow| Volume | UnitArea

Catchment Name/ID User Comment for Catchment Ct Cp (min.) Peak (min.) Peak (min.) |Peak (cfs) (c.f) (inches) (c.f.) (min.) (cfs) (c.f.) (cfs/acre)
1 0.114 0.279 323 8.43 16.8 5.96 14.1 504 1,261,498 1.80 |2,268,480| 45.0 620 2,263,452 1.78




Summary of CUHP Input Parameters (Version 1.4.4)

Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct Receiv.
Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Final Rate Coeff. Imperv. Perv. Percent Eff.
Catchment Name/ID SWMM Node/ID Raingage Name/ID (sg.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) | DCIA Level | Fraction Fraction Imperv.
1 101 RAINGAGE 1 0.543 0.540 1.084 0.039 18.3 0.35 0.10 3.00 0.50 0.0018 0.00 0.37 0.12 17.16




DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Project: Pioneer Ranch

Basin ID: A

* User input data
shown in blue.

Area of Watershed (acres)| 25.00 |
Subwatershed Imperviousness 23.8%
Level of Minimizing Directly Connected 0 :|
Impervious Area (MDCIA) 0 i
Effective Imperviousness® 23.8%
Hydrologic Soil Type| Percentage of Area Area (acres)
Type A 0.0
Type B 0.0
Type Cor D 100.0% 25.0
Recommended Horton's Equation Parameters for CUHP
Infiltration (inches per hour) Decay
Initial--£; Final--fo Coefficient--a
3 [ 0.5 0.0018
Detention Volumes *°
Maximum Allowable
(watershed inches) (acre-feet) Release Rate, cfs®
Excess Urban Runoff Volume* 0.26 0.54 DS G (E Emziy
) ) EURV in 72 Hours
100-year Detention Volume plus WQCV ° 0.66 1.37 25.00
<
2.50
/
2.00 7 -
" / 100-yr Vol Type A Soil
9 .
o 100-yr Vol Type B, C & D Soils
2 150 //
g // — — . EURVTypeASOl
= EURV Type B Soil
s // o=
£ 1.00 -~ e Type o il
g /. / s P EURV
& - o 100y Stragevoume
L ) . / = -
0.50 . / — g - bl L] EURV Storage Volume
s>~
. j -
=~ T
0.00 ‘
0 20 40 60 80 100
Percent Total Imperviousness
A
Notes:

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact

of MDCIA is reflected by the results being below the curves.

3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCYV outlet of an extended detention basin (i.e.,

perforated plate with a micro-pool) and extends to top of EURV water surface elevation.
4) EURV approximates the difference between developed and pre-developed runoff volume.

5) User has opted to add the WQCYV to the 100-year detention volume to satisfy local regulations. This is not required per the USDCM.

UD-Detention_v2.35 - Pond A

10/30/2015, 1:41 PM



DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Project: Pioneer Ranch

Basin ID: B

* User input data
shown in blue.

Area of Watershed (acres)| 34.50 |
Subwatershed Imperviousness 49.1%
Level of Minimizing Directly Connected 0 :|
Impervious Area (MDCIA) 0 i
Effective Imperviousness® 49.1%
Hydrologic Soil Type| Percentage of Area Area (acres)
Type A 0.0
Type B 0.0
Type Cor D 100.0% 34.5
Recommended Horton's Equation Parameters for CUHP
Infiltration (inches per hour) Decay
Initial--£; Final--fo Coefficient--a
3 [ 0.5 0.0018
Detention Volumes *°
Maximum Allowable
(watershed inches) (acre-feet) Release Rate, cfs®
Excess Urban Runoff Volume* 0.58 1.66 DS G (E Emziy
) ) EURV in 72 Hours
100-year Detention Volume plus WQCV ° 1.27 3.64 34.50
<
2.50
/
2.00 7 -
" / 100-yr Vol Type A Soil
9 .
o 100-yr Vol Type B, C & D Soils
2 150 //
g // — — . EURVTypeASOl
= EURV Type B Soil
s // o=
£ 1.00 -~ e Type o il
g /. / s P EURV
& - o 100y Stragevoume
. / == -
0.50 ~ ey _Ld R ———
[ " -
3 - - - =
=~ T
0.00 ‘
0 20 40 60 80 100
Percent Total Imperviousness
A
Notes:

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact

of MDCIA is reflected by the results being below the curves.

3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCYV outlet of an extended detention basin (i.e.,

perforated plate with a micro-pool) and extends to top of EURV water surface elevation.
4) EURV approximates the difference between developed and pre-developed runoff volume.

5) User has opted to add the WQCYV to the 100-year detention volume to satisfy local regulations. This is not required per the USDCM.

UD-Detention_v2.35 - Pond B

10/30/2015, 1:42 PM



DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Project: Pioneer Ranch

Basin ID: C

* User input data
shown in blue.

Area of Watershed (acres)| 8.80 |
Subwatershed Imperviousness 5.0%
Level of Minimizing Directly Connected 0 :|
Impervious Area (MDCIA) 0 i
Effective Imperviousness® 5.0%
Hydrologic Soil Type| Percentage of Area Area (acres)
Type A 0.0
Type B 0.0
Type Cor D 100.0% 8.8
Recommended Horton's Equation Parameters for CUHP
Infiltration (inches per hour) Decay
Initial--£; Final--fo Coefficient-a
3 [ 0.5 0.0018
Detention Volumes *°
Maximum Allowable
(watershed inches) (acre-feet) Release Rate, cfs®
Excess Urban Runoff Volume* 0.03 0.02 DS G (E Emziy
) ) EURV in 72 Hours
100-year Detention Volume plus WQCV ° 0.15 011 8.80
<
2.50
/
2.00 7 -
" / 100-yr Vol Type A Soil
9 .
o 100-yr Vol Type B, C & D Soils
2 150 //
g // — — . EURVTypeASOl
= EURV Type B Soil
s // o=
£ 1.00 -~ e Type o il
g /. / s P EURV
& - o 100y Stragevoume
. / == -
0.50 / g - bl L] EURV Storage Volume
[ " -
3 - - - =
0.00 - ‘
0 20 40 60 80 100
Percent Total Imperviousness
A
Notes:

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact

of MDCIA is reflected by the results being below the curves.

3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCYV outlet of an extended detention basin (i.e.,

perforated plate with a micro-pool) and extends to top of EURV water surface elevation.
4) EURV approximates the difference between developed and pre-developed runoff volume.

5) User has opted to add the WQCYV to the 100-year detention volume to satisfy local regulations. This is not required per the USDCM.

UD-Detention_v2.35 - Pond C

10/30/2015, 1:43 PM



DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Project: Pioneer Ranch

Basin ID: D

* User input data
shown in blue.

Area of Watershed (acres)| 5.70 |
Subwatershed Imperviousness 40.0%
Level of Minimizing Directly Connected 0 :'
Impervious Area (MDCIA) 0
Effective Imperviousness® 40.0%
Hydrologic Soil Type| Percentage of Area Area (acres)
Type A 0.0
Type B 0.0
Type Cor D 100.0% 5.7
Recommended Horton's Equation Parameters for CUHP
Infiltration (inches per hour) Decay
Initial--£; Final--fo Coefficient--a
3 [ 0.5 0.0018
Detention Volumes *°
Maximum Allowable
(watershed inches) (acre-feet) Release Rate, cfs®
Excess Urban Runoff Volume* 0.46 0.22 DS G (E Emziy
) ) EURV in 72 Hours
100-year Detention Volume plus WQCV ° 1.05 0.50 570
<
2.50
/
2.00 7 -
" / 100-yr Vol Type A Soil
9 .
o 100-yr Vol Type B, C & D Soils
2 150 //
g // — . EURVTypeASal
= EURV Type B Soil
: // -~
% 1.00 / *‘“; ———————— EURV Type C/D Soil
c . =
é - - - 100-yr Storage Volume
3 -
- -
0.50 . / - - EURV Storage Volume
e -
3 - - -
=~ T
0.00 ‘ ‘
0 20 40 60 80 100
Percent Total Imperviousness
A
Notes:

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact
of MDCIA is reflected by the results being below the curves.
3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCYV outlet of an extended detention basin (i.e.,

perforated plate with a micro-pool) and extends to top of EURV water surface elevation.

4) EURV approximates the difference between developed and pre-developed runoff volume.
5) User has opted to add the WQCYV to the 100-year detention volume to satisfy local regulations. This is not required per the USDCM.

UD-Detention_v2.35 - Pond D
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DETENTION VOLUME BY THE HYDROGRAPH METHOD

Project: Pioneer Ranch

Basin ID: E
( )
Inflow Hydrograph vs. Outflow Hydrograph
Design Information (Input): MINOR MAJOR (intersection falls on the recession limb of inflow hydrograph)
Max. Allowable Peak Outflow Qpout=[ [ 198.00|cfs
Time to Peak Outflow Tpout=| | 45|minutes a0
Major Storage Volume (cubic ft.): 623,788
Major Storage Volume (acre-ft.): 14.32
5 MINOR (e.g. 2-, 5-, OR 10-year) EVENT MAJOR (e.g. 25-, 50-, or 100-year) EVENT 700
Time Inflow Outflow Increm. Storage Inflow Outflow Increm. Storage
hydrograph | Rising Hy Volume Volume | hydrograph | Rising Hy Volume Volume
minutes cfs cfs acre-ft acre-ft cfs cfs acre-ft acre-ft
(input) (input) (output) (output) (output) (input) (output) (output) (output) 600
0 #NIA] 0.00 0.00 0. 0.00 0.00 0.00
5 #NIA] 214.51 22.00 1.33 1.33
10 #NIA 445.27 44.00 2.76 4.09 o -
15 #NIA 502.65 66.00 3.01 7.10| | ©500
20 #NIA 465.90 88.00 2.60 9.70 E
25 #NIA 376.90 110.00 1.84 11.54 é r
30 #NIA 328.67 132.00 1.35 12.89 §400
35 #NIA 280.45 154.00 0.87 13.76 3
40 #NIA 240.90 176.00 0.45 14.21 v
45 #NIA 214.04 198.00 0.11 14.32 .\
50 #NIA 187.19 #NIA] 300 \.
55 #NIA 160.33 #NIA]
60 #NIA 133.48 #NIA] \.\.\
65 #NIA 106.62 #NIA]
70 #NA 93.74] #NA 200 &
75 #NIA 84.78 #NIA] / \.\.\l
80 #NIA 75.83 #NIA]
85 #NIA 66.88 #NA 100 i .\L
90 #NA 57.93 #NA A tk.\.\‘
95 #NIA 48.98 #NIA]
100 #NIA] 40.03 #NIA]
105 #NIA] 31.07 #NIA] 0
110 #NIA] 22.12 #NIA] 30 60 90 120
115 #NIA] 13.17 #NIA]
120 #NIA 4.22 #NIA TIME (minutes)
125 #NIA] 0.00 #NIA]
130 #NIA] #NIA]
135 #N/A #N/A —6— Minor Inflow Hydrograph —&— Minor Outflow Hydrograph
140 #NIA] #NIA]
145 HNIA HNIA —®— Major Inflow Hydrograph —4— Major Outflow Hydrograph
150 #NIA #NIA \ </
155 #NIA] #NIA]
160 #NA #NIA NOTE: THIS IS A FIRST APPROXIMATION ONLY
165 #NIA] #NIA]
170 #NIA] #NIA]
175 #NIA] #NIA]
180 #NIA] #NIA]
185 #NIA] #NIA]
190 #NIA] #NIA]
195 #NIA] #NIA]
200 #NIA] #NIA]
205 #NIA] #NIA]
210 #NIA] #NIA]
215 #NIA] #NIA]
220 #NIA] #NIA] 1
225 #NIA] #NIA] Tm
230 #NIA] #NIA]
235 #NIA] #NIA]
240 #NIA] #NIA]
245 #NIA] #NIA]
250 #NIA] #NIA]
255 #NIA] #NIA]
260 #NIA #NIA]
265 #NIA #NIA]
270 #NIA #NIA]
275 #NIA #NIA]
280 #NIA #NIA]
285 #NIA #NIA]
290 #NIA #NIA]
295 #NIA #NIA]
300 #NIA #NIA]
305 #NIA #NIA]
310 #NIA #NIA]
315 #NIA #NIA]
320 #NIA #NIA]
325 #NIA #NIA]
330 #NIA #NIA]
335 #NIA #NIA]
340 #NIA #NIA]
345 #NIA #NIA]
350 #NIA #NIA]
355 #NIA #NIA]
360 #NIA #NIA]
365 #NIA #NIA]
370 #NIA] #NIA]

UD-Detention_v2.35 - Pond E, Hydrograph
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DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Project: Pioneer Ranch

Basin ID: F

* User input data
shown in blue.

Area of Watershed (acres)| 13.50 |
Subwatershed Imperviousness 21.9%
Level of Minimizing Directly Connected 0 :|
Impervious Area (MDCIA) 0 i
Effective Imperviousness® 21.9%
Hydrologic Soil Type| Percentage of Area Area (acres)
Type A 0.0
Type B 0.0
Type Cor D 100.0% 13.5
Recommended Horton's Equation Parameters for CUHP
Infiltration (inches per hour) Decay
Initial--£; Final--fo Coefficient-a
3 [ 0.5 0.0018
Detention Volumes *°
Maximum Allowable
(watershed inches) (acre-feet) Release Rate, cfs®
Excess Urban Runoff Volume* 0.24 0.27 DS G (E Emziy
) ) EURV in 72 Hours
100-year Detention Volume plus WQCV ° 0.61 0.68 13.50
<
2.50
/
2.00 7 -
" / 100-yr Vol Type A Soil
9 .
o 100-yr Vol Type B, C & D Soils
2 150 //
g // — — . EURVTypeASOl
= EURV Type B Soil
s // o=
£ 1.00 -~ e Type o il
g /. / s P EURV
-
& . . ~ - - [ —,
-
0.50 / g - bl L] EURV Storage Volume
L] = - -
. . —_ =
=~ T
0.00 ‘
0 20 40 60 80 100
Percent Total Imperviousness
A
Notes:

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact

of MDCIA is reflected by the results being below the curves.

3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCYV outlet of an extended detention basin (i.e.,

perforated plate with a micro-pool) and extends to top of EURV water surface elevation.
4) EURV approximates the difference between developed and pre-developed runoff volume.

5) User has opted to add the WQCYV to the 100-year detention volume to satisfy local regulations. This is not required per the USDCM.

UD-Detention_v2.35 - Pond F
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DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Project: Pioneer Ranch

Basin ID: G

* User input data
shown in blue.

Area of Watershed (acres)| 16.90 |
Subwatershed Imperviousness 50.0%
Level of Minimizing Directly Connected 0 :|
Impervious Area (MDCIA) 0 i
Effective Imperviousness® 50.0%
Hydrologic Soil Type| Percentage of Area Area (acres)
Type A 0.0
Type B 0.0
Type Cor D 100.0% 16.9
Recommended Horton's Equation Parameters for CUHP
Infiltration (inches per hour) Decay
Initial--£; Final--fo Coefficient--a
3 [ 0.5 0.0018
Detention Volumes *°
Maximum Allowable
(watershed inches) (acre-feet) Release Rate, cfs®
Excess Urban Runoff Volume* 0.59 0.83 DS G (E Emziy
) ) EURV in 72 Hours
100-year Detention Volume plus WQCV ° 1.29 1.81 16.90
<
2.50
/
2.00 7 -
" / 100-yr Vol Type A Soil
9 .
o 100-yr Vol Type B, C & D Soils
2 150 //
g // — — . EURVTypeASOl
= EURV Type B Soil
s // o=
£ 1.00 -~ e Type o il
g /. / s P EURV
& - o 100y Stragevoume
. / == -
0.50 / g ‘. bl L] EURV Storage Volume
[ " -
3 - - - =
=~ T
0.00 ‘
0 20 40 60 80 100
Percent Total Imperviousness
A
Notes:

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact

of MDCIA is reflected by the results being below the curves.

3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCYV outlet of an extended detention basin (i.e.,

perforated plate with a micro-pool) and extends to top of EURV water surface elevation.
4) EURV approximates the difference between developed and pre-developed runoff volume.

5) User has opted to add the WQCYV to the 100-year detention volume to satisfy local regulations. This is not required per the USDCM.

UD-Detention_v2.35 - Pond G
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DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Project: Pioneer Ranch

Basin ID: H

* User input data
shown in blue.

Area of Watershed (acres)| 88.60 |
Subwatershed Imperviousness 34.1%
Level of Minimizing Directly Connected 0 :|
Impervious Area (MDCIA) 0 i
Effective Imperviousness® 34.1%
Hydrologic Soil Type| Percentage of Area Area (acres)
Type A 0.0
Type B 0.0
Type Cor D 100.0% 88.6
Recommended Horton's Equation Parameters for CUHP
Infiltration (inches per hour) Decay
Initial--£; Final--fo Coefficient--a
3 [ 0.5 0.0018
Detention Volumes *°
Maximum Allowable
(watershed inches) (acre-feet) Release Rate, cfs®
Excess Urban Runoff Volume* 0.39 2.88 DS G (E Emziy
) ) EURV in 72 Hours
100-year Detention Volume plus WQCV ° 0.91 6.72 88.60
<
2.50
/
2.00 7 -
" / 100-yr Vol Type A Soil
9 .
o 100-yr Vol Type B, C & D Soils
2 150 //
g // — . EURVTypeASal
= EURV Type B Soil
s // o=
£ 1.00 -~ e Type o il
g /. / s P EURV
& - 1003 Strage voume
. / == -
0.50 . / — g - - EURV Storage Volume
==
- -
3 - -
=~ T
0.00 ‘
0 20 40 60 80 100
Percent Total Imperviousness
A
Notes:

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact
of MDCIA is reflected by the results being below the curves.
3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCYV outlet of an extended detention basin (i.e.,

perforated plate with a micro-pool) and extends to top of EURV water surface elevation.

4) EURV approximates the difference between developed and pre-developed runoff volume.
5) User has opted to add the WQCYV to the 100-year detention volume to satisfy local regulations. This is not required per the USDCM.

UD-Detention_v2.35 - Pond H
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APPENDIX C

EXCERPTS FROM PERTINENT REFERENCES





















§002/80 *QILLINENS 31vQ ‘ONI ‘Q17 LN3WJOTIAIQ 3OVS NWNLNY ‘HOH QIBYdIH | Wooziowmms Xvd 100BOZEE0E T2L 00¥9022'608

anoe 00 * 9 007 31116 '1334LE HALE3HO HLNOS 0008 g
JOH13W TVNOILVH -~ 3FDVYNIVHA d3d013A3d ONIW3aNIDONT ANOA3H W - | St
A L1I9IHX3 - ¢ 'ON LNIWAN3INV ¥a) Bk mm 23
C -

— s@szw ==} 'ON ONIld S31V1S3 SMVO 31LSVI

- IOVNIVHA
W 3SYHd 5
- AINOHIY %
L "ON ONITIH -
S VIHY SIHL

LS

ON

SEE SHEET DRo

FO

B
| *3
&
A
'
Xm
e
2.
- 4 W g
T Qg
o . WM
A
b .
K

FOVNIVHA

o — 2
v

Il 3SV, e e . f

O aEEsE 2 o

a 200098 . &

WL ﬁD\NNNNI z =

Qm\’omn‘ﬂ\q £ . 2 &

z } z ¢ = 2

z | & z |2 w = =
=] _IB ~ Q z I =2 Eo
! - N,-TS..B._.H FSSE B ~S &

b CZ2w Lo 1S HZg 1o iz

-o | B S s> SI%E & 2 4
, lge e , - FT R - -
i , . .‘,me ' :M Z o~
) < | . Fwg g
,D;,Pm. _,ftw z & == <
- -3 o w o THoW
2 SE s 4o F
z T~ (I1BS £%3 32 o
& : = e ot | sx Zaoe 29 =
e = £ = - [ ] Q. T Soo @
=45 T = a g e 2R 15t ¥, I
Jﬂ R ! -3 = = - = S SuE X% Z
258 12 & 7 wg = © . 827 -~ E
<L <I O g T 0 1 =Z <
T 3T 2 ¥ 556 -~ L~ alEe v 1235wy o
2 WO z voE phz oz P = o HEEN < 33 ¥ &
i 28 o » =] - R &R x&> I3 S
= e g, o g — 2 Qo &I &%
& V] s 0 9 2o o CH 2 o IE=ig =
S g - zE T OE z=s & ] A BRI ES w
13 =0 Za & =T} | Ept NS L =
o 73 25 8 % 2% ¢ 8 B 250y £
: & T U 2 = ' =
Sl 5 a2 22 & I &< & 5= wummm : o
= o 5 5% .y
e : | E 28 WRW ZOS Lo %
O Co g5+ LR AT et
. W, ¥ o ZHo<no, B
P [SE=%: | o= Ll ¥ R4

L s = C3o¥ TEoglnenTaay
H ¥ v EouwS > OW_O w ol =
. =250 O RZANE A= D
P : = “g9|"Zocogz 2

o g < o & o S|-Zz2z2
B : B _ x = -~ < S DHSE00n
$&E B COE Fa LD e

—— n <
YZANONITVA, JOVNHT 1 3SVHA\SLIBHX3NOGVINEEEIACY N HLYd B B TV I il el O o 7 U R 3 . 3 e B T

(54 ¥IANIS T S0 L0-BAI 372y IWYN ONWYEQ

TN 0se T T W 3C WY SO Gy 01 ML 90/57¢ ave




pur | < g : ! B ¥ N AR X4 10060227608 TSL Q0¥I022€0E
002/80 ‘Q3LLNGNS 3lvd ONI ‘G471 ININJOT3A3A IDYS NWNLAY HOL Q3Hvd3dd | wodalw C 0
s a 2408 00 TYIRNIUNID ‘002 3LNB ‘13FHLE HILEIHD HINOE 0008 & <3
i a0 ra
QOHL3W TVYNOILVH - 3ODVNIVHG d3d013A3d ONINIINIONT aNoxde =R A -1
S of 5 8
- . - s E 2D
n - [
- Xl LIBIHX3 - ¢ 'ON IN3WAN3NV EO B3 63
o &%
— _ .
seew == | "ON ONITId SILVISI SHVO 3I1L
e AT T 1 on
z
%) z
, p . 0z - & W S
Py ;88 o T &g =
Qi ] S W . 8 = ° o z
R ) P p— Z; £ ok z3 z2 & oz 4y S
wwww |<ER wwww I - = > by 2 2 2 ¥ £ - &
e EREE S i o g 5 o =2
ooool |G8kocoogd s & S B8O zH zg 5 Yz 5 2
zzzz | £z222 5 2 w~ S O 2% 34 2 - ,mg_rr T 2z
g ! o a < @ @ &% o S
] [T o — ] > < g = 23
i - gk z <% zZ zgx 2 E z%5 & 53
S I z = = i B Fo B3 g © ¥ <O & Y&
mooN = | jFe o N s B o " < 5 @ «F <g & X cxr w T
g lg e g !lc! -~ HE N o 0= 8l ol o L o< & &<
ol g Bz loilz = Ta
iz T s © oz =
elallig Mles'ely 5 &< o WA B -
w =] - 5] o} e
IS} * x oo L a
abEn Tt Aol « iy @ 22 Ll m " = AM,_
[Ehve] - PRI B Wi PZ,G‘B - |
SOB-C YN SAELY 1%l w 2% = = I
S SEo > o Wez O 55 m |
23 3 o> ¥ A [ 4
Sefh o 5| SeE-8.3,588 22 o<
Tk 28 ahEd o [2h> Z& < -
?. oM o Ry BN /
SO0 IR |eE,. == .. . , oy /
2%l ESiiiN 2% Y N / N .
=) = zH5 - DAY ! \ N .
) s} o2 =2 M o | N N ~.
| ! 1 HEZS L, . %, . . h
wOEES 1T LSS 2150 - ; N -
Rz T ZeRET Vg, m [ { . .
S5EE S3EE SflL. I i \ - -
=i 23 o%L I -
o |z« - .
Sof 59 190F 8181255 =g -
ol o o o2t [ .
ST I N
s IR =2 hiZL vw N
Tal Z=Z .
F S ol E 8 glzaiiiic ,
0L E%-%ll|o Ez.-E|2fzeE
2 B = B |E50
COrEr g WQOYMYRKQH
' CoudS> iy Mgowg>|ws -
= He>2 122
<K o © K o S|z -
E 2 2 E ¢ =3z

TITY Frve e

LEE R B e |

Wz

L opem ¥R

SEE SHEET DR7

a2
"

Ee

Tem
L A N

Fa nm

=1, :
eIt wr W Ay,

LN NNSS "4 L5 Vi .9&.0 e AN N
FEANGNIGY\3HVNIvEG i 35vHaNSLBIFXINGOVANCRE AT 1 Hive
TRAT ™ uandis SHGB0-8W 3727 3NN ONEYHO

05 ¥OW TOMI™ T RINOISIO WY 0ZBr0r 3L T so/el,  ava







‘(-,<Q

- —
3 . - | S %s
g | LEGEND RUNOFF SUMMARY TABLE B Boed
— {5y 8,0
4% § - - - - - TaRY | 5_YR | 100-9R || DESIGN | TRIBUTARY | 5—YR 1 100-R 2|38 3
, OFSIGN | TRIBUTARY | S—YR | 100-YR |[ DESIGN | TRIBUTARY [ 5-YR 1100-YR I DESIGN | TRIBUTARY | 5-YR | 100—VR || DESIGN | TRIBUTART | B-YR | 100-YR || GESIGN | TREUTARY | SR | 100-¥R || DESIGN | TRIBUTAR ] " B P
“ BASIN DESIGNATION POINT AREA | RUNDFF | RUNOFF || POINT AREA | RUNOFF | RUNOFF || POINT AREA | RUNOFF | RUNOFF || POINT AREA | RUNOFF | RUNOFF || POINT AREA | RUNOFF | RUNOFF || POINT AREA RU(N(SJ)FF RU(:S’FF POINT ﬁf;i: RU(';SO:’F RU;S) ;;; N
> “ « Ocers) tors) (@) twomesy cr S Eees
BASIN 2x) 5 YEAR COEFFICIENTS 7 R O & 75 555 73157 35 R o T SEn s T i3 55 % 7 3 e LG S A BEE sgzd
y » f| AREA w 100 YEAR COEFFICIENTS 08 1.0 1.8 20 9677 16.0 30.0 20 .0 2.2 40 50 15 45 83 80 5.0 77 100 45 2.8 5.0 120 2.9 41 - ¢ i g4
5y 3 1.9 2.4 43 2t 75 8.0 146 4 17 26 47 51 14 28 51 8 05 43 o1 30 42 76 N 28 32 5¢ gl 515 feel
2% 2 . 2 s, 43 10 K > 8 1 z R
§ £ g WEmme———— BASIN BOUNDARY 5 T e 33 3 b %3 35 4 o 1555,63 ﬁé & 1. iﬁg 2 §§ 4 el 103 2.7 34 ¢ 2o e 29 22 \ §§g£
g2 6 32 53 96 2% 5.0 3a 71 43 50 28 51 5¢ 32 a0 810 84 is it a7 108 3 o n 12 22 21 35 £2¢gs
. . 7.8 14.2 17 2.0 3.5 9. 17.0 .0 85 . 4. 3 - - 2 E o, =5 2B
£l ; (‘3.2 1201 ?.S ig 33; 59 12.6 12 8 2.3 42 22 5.3 5.7 10.4 86 18 2.3 4.2 106 2.5 31 57 126 4.5 7.2 9.5 J IS 2 £258%
EE & OESIGN POINT 9 18 22 4.0 27 50 6.0 10.9 47 V4 21 3.9 67 8.2 a6 156 87 71 74 134 107 44 5.0 2.0 HINS §5%5¢
= 56 4 41.0 194.0 28 2.9 3.8 6.9 48 37 4.6 84 68 0.7 1.6 28 88 6.1 13.4 24.2 108 32.0 17.9 325 S gE; g
; R 308 210 97.0 29 34 45 8.2 49 22 26 4.7 69 37 30 25 89 28 10 28 108 os o4 o8 EE §54
5 . X . : ) 97 2. 26 8 8. 13.0 0 90 . : ¥ .3 ) . §8¢g2
o g E * D gaonaL fLow b piy o 13 2 s &3 15 Bt 3 13 7a A Ve 23 42 31 17 22 40 " 40 49 9.0 L lalg] 283
ARROW 12 20.0 18.7 338 32 3.2 4.2 7.7 52 0.9 1.2 2.2 72 4.6 4.0 ;g 52 : é : ; ;3 n§ zg 3; ;3 EEiEs s 35
X X . X . X g . . 11 X . P
@ HIGH POINT NOTE: - 100-YR FLOODPLAIN SHOWN IS " iy it v b i W 5% & e i s i S el a3 - 7 27 ‘e hn 6.6 38 69 EEES
TAKEN FROM FIRM, TOWN OF CASTLE 14 0.9 4.1 75 e 5 7 s RN
ROCK, COLORADO, ’COMMUNITY PANEL 15 1.0 4.3 7.8 35 33 4.2 7.6 55 e 5.0 9.1 75 2.4 21 5.6 95 42 29 53 ns 3.3 4.0 .2 z NOU YD
3 @ LOW POINT . CoL ) 16 2.6 5.4 9.2 36 2.3 5.8 10.6 56 1.4 3.0 5.5 76 1.0 13 2.3 96 8.0 71 12.9 16 6.3 73 3.2
@ g NUMBER, 080050 0189 C. SEPTEMBER 17 30 61 tia 37 0 23 4 57 19 46 54 77 7.0 78 rxl a7 02 11 2.0 n7 09 41 75
382 30, 1987. 18 5.1 5.6 102 38 3 18 34 58 7.8 7.1 12.8 78 21 26 48 98 21 20 38 18 6. 37 67 - a
3
- ' —s < SN NN DAL NN . R Sy it NI AN
I o 2N \\\\f ST L%%\%t?%‘ﬂ N LN - O |y
i~ Y L Y BSOS WY O Ils
= N N N 2 i - |3
RN §§é;~ U s w s
N =
\\\ \ S N \5% = E
SOn Z S O a2
X &L ) W < |2
AN e A =z [
h A Ihtp =R =
= S ACLL) e S AP\ S5y -1 O|E
A b G N i WNE - | =
d i 3 s rzs = =il & - a
% 7 van A =7 Ty I TN o
5 = s = = N = /= = 2=t 1
= ’)’“’)\\\}}}:\\ i fes LR s34 7 ST C\\}’f\// ~ A §%X?\\lf,://r//// <3 Q\\\\ s ///: s, Sl é
N £Z7N D T SENS W\ 3z = \\\\\ NS N2 == = '
z NN . N S N ) 1r77 Vs N - N . i
§ 1 \\\\\\ A 7\/{‘ NS Qf/’\‘l‘\\\lflf //:////-\-1 I z NS . 72} - l
! RO 3 X SN =~ = i N — :
N AN i = B! \\\\\({\{ 7 Ve WO /7 2 w = :
N N A YANSEY 7 I i L ,,\\\\\\\u [ > TR > < !
W N S 4 ST - Wiy S Sl = ;
\\\Q SN 7w y/ SSeu ,), } // y: SO 7~ ,{/\/Q(\\Q\\\ } M;/, ¥ N \ o
& W VAR N =S 4 AR NN = <€ b
NS \ ~INTT - 1 = —
= ) o AR > < <. - /:_:///////' = ;)] = — o >
< 7 3 = N =5 T AU ) = U N //// - Io o
WS TN S iaa = N R IR : N gl |
s\ S JW AN N e 55 WSS AL 7 Z g X ¢ |32 :
S \ Wiy \\\&%\\\?‘ﬁ}hﬂ!\' i == Z v 2 , 1 W w wld
N 1 N0 A TR }
L5 ) )\ NN U NN IO A, ! =
S M el { w ¢
—‘—%\\ N ety EASES S \\ =) )\ W S 1\1 CIDN \\\\ < a
2% =S X N SRS o \\\fﬁ\{&; X 0 X = @
< -~ = X = .
X S \ SRS < %@:\\?\{\\\ ZH NN X < < 3
7 VNN ok W \7\\«\\\:(//‘\\\ 7 oc
SAGSANETD) P AN AN 7 O 0Oy
% DA N 7T \ v
SRS \\& 5 = OGS AN 1) Ll E
= N s N\
R A SNz ExWE "X <y mg(;—;*iﬂ(ux WAL =7 a |2
TR = *) ; il \\(_ \\\ \\\/y\ . S
7 = (T <~ 2% Ll w e
N NN A e\ WAl =75
ST S NG RN N : = _'|_ S |2
NN BN RN Z e A SRS 7 R X ol
@ PR /R 7 >t I\ S NNIWZZ O VWSS NSRCR e e~ o
2 N 7, Nl SN O 7AYo e LXK =
< IR T/ 0\S{ 24 NN AN VAR W= W |
< z N LY - = (/ ]\‘ﬁ\\\\\ 2 \\\\\\\\\‘ S JHAN )/]f‘ i | A = S |2
v 3 Z Sl e 20 AL ENN - . ]
N RS2 ARl AN IS S ZE A ~C < b
Wl RS M Z o AN AN BN ) ) o o lg
AR ot {7 / 2 \\//r‘(r/(‘—'/l\\J//,f[,//f:f <
vy &S 2D ) % ARSI 3 | N
Mg / ] WS N | (= -3 2 “R 0 (\ N \\\ AN \ | N AN o §
11 TGN YA AN 2= A Y S AN AN 2L I \ N o 83
o’y SRS~ 7 B 7 | N i
[ H-g -
NN XSS 0 S NN S R gt
i:\ N s> A -7 % d ‘}\ it hze A T «
LANRE ) Y & \ ANNSE 3 W w5
= \ Z. % » TN (NS}
N \\\}P\ =) ) 2%/ (" — ‘\\q\\\}:\\t\\&\:?’i——* Al / /‘21 \ z
W E Wiy eSS % \ /a?\\\\ =N “\E\\/ > 27 /) PO W -
/I)'( > /J h {1 - 7 f N A\ X N DT )(—:/ //II /{1/(4 (an /‘\\\'\l\(‘\k\ ° g
- - r N TR el v . A S
2 AL % N o o, PGS At NI EANAAA -
e 1 BN TR F
=] -3 N
= i S “ i
-~ 2 X A P
-~ 7 7 /N\ 0 (o 7k a §
NS % o N = ~ g
K LYY = z
N P By
3 3 7 P QN i y N ; N : o
SR 5 s S W
SS \\\§\\ = H TRy -1 Y S VN w g
b > ~ SN ) YA g
s ; \ NY G F& SR / a g §
RS 2N - i .
A= AN i AL R ! \C‘////// / y E4
S LS o3 . N 5 p; NS~ )
= Y= 7 D2 /// 4 // \\‘\¢/// . —— y/
v - - . ’
NN s, 01 7 711 {0 /// / N N _
N S meees . N Ml 1 /// / Bl ’
Nt = 1 X 2 - L ' DATE PRINTED
= = / [N .
=16 1\ > S Mg - i .
el 126 7 M Vel M i e = —~ i e p JAN 13 1013
SRS NN U 3 SO S e S ST~ vi ==K /(
AN TS T T 777 SN G Eaaa i [ NOLTE & ASSGC.
i Kk -
™
N ST |
a3 3 P w ow
j ] Vil
/
i 1 inch = 300" fi. —g———&lﬁ“
i SCALE
f VERICAL:  17e N/A
H HORIZONTAL: 1™= 300"
u NUM
iL DV1383




N

E£T0R=06.04G

DAt __Q9/15/03 mar: _7:14 0,m oRawnG wamt:

R __NONE sowrwcr: NONE _ pLoTing vow
d o

ROF-5,_O4PRPF2SD. PRTOOA

% R mTaY
17 & U\ e
S

Lo

BASIN DESIGNATION

[xe ] 5 YEAR COEFFICIENTS
[%%/ 100 YEAR COEFFICIENTS|

BASIN BOUNDARY
DESIGN POINT
DRECTIONAL FlOwW
ARROW

HGH POINT
LOW POINT

N
S T
£
(o1 i
m“%Jﬁf

>

N
W
A

#L S e LT X ‘é\\‘" .‘-,'..,
';Q=‘-

J 5
L
W

25

7

7 / ),
%%%/ﬁ?“

S

TSt

&ﬁ?&ﬁ?4\

1\

1

b

X

5
-\\_ \
W N\

\
~)

2

CASTLE OAKS ESTATES FILING NO. 1==

o
.

Wios

(o

PN

S

e

<X

&

$
§

2

X,
A9

N
20‘
\g‘
\z

SEE SHEET DR7

)

O

~A

NG

2

N\

N
N
W X
A7
Y
R

N
5
sy

N/

&
o,
R

,y‘
@

G

A

SN

SONONIT

N
N

N

N

pe-

N2

L3

1>

s
i
X

$\

Z

>
("/

217 o
> L\
\,\‘&:; = \‘\f(
3

S
¢

*

\

A€
‘ 4 \
A\
W

0

Y

==

A
\\‘

\

\

1}

\

!

=
\

<y
\
-
K,

A

<

>

X

L%

N

o

", é
>

\

\op A
v @‘g@&

Y

A

\

2\

>,
=
N

\

W

e ——
.“s\ <&
e

\Z:

IS
o=\

N
R

S

A\ o
%

“‘“

fota:

o

-

Db

\I

—
et

S
in
N

b

=
i

il

L

D

=0
iy
CTH

[ o=
7> Sfiea

N
7

EFES

NOUNvYo

DATE SUBMITTED: ~JUNE 2003

EXHIBIT VI-A
DEVELOPED DRAINAGE - RATIONAL METHOD

PREPARED FOR: CASTLE OAKS ESTATES, LLC

ENGLEWOOD, CO. Bot12
WNWNOLTE.COM

BEYOND ENGINEERING

7000 SOUTH YDSEMITE ST., SUTE 200,
203220.9001 TIL  908.220.8001 FAX

UM
DR

Of 10 SHEETS
SCALE

VERNCAL: 172 N/A
HORIZONTAL 1= 100"

NOLBER
DV1383




ETOR-08.0WG

OATE: _ 09/15/03 nue: __7.18 0.m ORAMNG namE:

SERER: __ NONE rrwcr
; i

NONE.

NONE 7t T view

&

BASIN
AREA

G
o[

JAN
# AR
®
®

BASIN DESIGNATION

5 YEAR COEFFICIENTS
100 YEAR COEFFICIENTS,
BASIN FOUNDARY
DESIGN POINT

DIRECTENAL FIOW
ROW

HIGH PDINT
LOW PONT

\

AN
\\\ \\\
\ 1

\ﬁ\
T~ oSN

N 1 — \ 46 ~ \ l @r /

! f{r'hL\‘ \\\\""_\\\\\\ljlf?/ . -
A 5 7 NN 7
/‘>L/// h % \\\\w‘h\\\\\l\ I(\ — S
708 1 %) o RN RR' (\ N

/// ~ ™ RN VA \ —
Z7r i SNy \\H‘l ‘[ N7 S
= A \\\\ N | {1 \ 7
///,J\ \\ N N\ ) ,I‘|Lge‘,? -
— NN RN Hl‘ NG Y- —
— ~ ~ NN Ly lL'_“\\// X
PENIE! 1. SN \\\\-\\\\\f-—zssoiJ//f// 2
2V SN AN \
~A\f ko \\\ \\\\\\ M‘\\//// -
N N \\\\\\ \ \/,_\\\\/////(.ﬁ,
:..\\\‘/ \\\\\\ \‘ \\,—/-—6540\ \1\“/ // — %
- Aol il
A\\y N \\\\\\__/H\\\\\w s | i
\\\\_ Al NANNY - e S T T
NN NN N T o= S T
\ I TN O~ e o\
\v SN T~ N
I i A N
\\ ><L\ \‘\\ \:‘6560\\\\\\__‘ ——
A\ N ~ — o~ T~ —
N \}' \\\ \\ \\\ \\ \H\_
~NY L \\\\ N T ) —=
Vv ~ ™~ ~ \\
\\ \ \\\6370\ \\ ~ 0\ / .
Y S AV
\\\ ‘\\\ \ ™~ ﬁ/
S\l R o AN SN ]
~ | | 9
i J - 7 MW 5
\IH- N > , < — a0
N A /17 — °‘5'/ /,/u
g T L3l LN H /,/:/—' i =

SEE SHE

! §

"SEE SHEET

ET DR10

N/ A

39

H-108%E

DR6

151y
J]//
!/ :

AW %
W

— b

=
=

L-6 7 SIS

SEE SHEET DR9

ASTLE OAKS ESTATESIﬂUNGiNO.1

REVISIONS.
TOW COMENTS DED 77755

[
d

S

[J
we

)
1

DATE SUBMITTED: JUNE 2003

EXHIBIT IX-A
DEVELOPED DRAINAGE - RATIONAL METHOD

PREPARED FOR: CASTLE OAKS ESTATES, LLC

WWWNOLTE.COM

ENGLEWOOD, CO. 8012

;

BEYOND ENGINEERING
7000 SOUTH YOSEMITE ST., SUITE 200,

303.220.1001@-1& 3032208001 FAX

\_—ﬂﬂmﬂm-
DR

10 ETS
SCALE

VERMCAL: "= N/A
HORIZONTAL: 17= 100°

308 NUUBER

DV1383




P |
BN %
‘ i
(A
! e 2
i _}1 i §§
LEGEND ~/M] >L”Ac/--"//”////// e N\ LI S L T T N s T o / z' :
e AN+ /”‘////////'//// ) /‘} Yl 22 {r— N B L ML 17— T AV A Y AN AN % \ o
‘) Iy s OV N S, N LT e = Ly N A AN N 52
“ BASIN DESIGNATION e s /7 —_— | 1/¢/07 [ //»/; TN | [ \{\\ — )y Jhw L, < e = A U x‘s oA HE
s B sasn [T} 5 YEAR COEFFICIENTS /7[\ a " i = L — L AN RS s —_— ) ; N ‘7\ ) A\
g § 5| Aeen 57 o s beratns é/ | 0-2 y ife /////1 = \:://&///,/, v AN — T~ olsl
P X / _ - > S .
mouswmmen  BASIN BOUNDARY //4\\ t"a A 2 I/”O7 & / W _2 — NN \ v ////// ERN\ : g/ i / \\\ ol-
— 0.5; - | ~N ] _ - 7 -3 \
A DESIGN POINT ////\ ,t 1 - \ | \\}y/ﬁf —’—\\\\\ NA }l SR ] /I‘ z.igzs////// » R AR \““: \\\ 7 /\ <(48:3 A
/ h \\ i N7 L-45 ; /, v; < A X B 7 . 8
# __DIRECTIONAL 10w //'\\\l/"“ {P / A \ ;/// / S o% | | ) \L { //// 6°// - Y \’ — N /// ,,\\// Z X \ | o §
) HIGH POINT Yy ﬁ[ ' ’\ S //6/‘//"‘ =t CRORNS . I & 7 - = 7= 7 (-5 7 = Y =z Q :%
LOW POINT //r/ ’” ~ 7 . o,:),_‘ﬁg /// L2 Z ) X | | \\\( \ . — p ///\\\\/I 5 R 7 / “ht b g 5
/\ d ’ — R 0.6 \ N2 \ \}\ ' W /S ~ A /\\ e ///’:/ \\// ro II LIJ (5 - L._u
~ ”! o 7 N R \\ 81 — N ] / ///// ~ - \\ // Z L E
7\\ B2 T 0-5 < / \ \ L-46 2 ° R N/ [ / D \/// y/ it L/’ 3T ] =z
/\\\ /| _0-1 ;_ [ P ] \ N 0.4 | - /"—_ iy \ \o / \ “}\ // B Z \/ N U) - . | 3
= 057 ~ b~ 55 P ,:— /‘\ N /4, ~ i l — =< |
L\ Ee=ettiie—=< S e Ay P A \/ /1 LA s S w = 2|
l,\\v /ml’ 0~3 2 My — ’_/////’/ \\ >~ ) // 0'5/\ Q
/| I | ez s X S ~ Yy SN AN N = » A uwt
/\“ H” / = _— = = = = \—“ — 017 ~ - / 7 N N \R\-\ L o
I == = - N = I o 7 ‘ 3 MRS = >
oy \,/ 1/ — —~ ~ _ V0 4 , \\\ N 50 .
A\\\/ l/l/”/ .L | ) === 7 l\i\\\ L-47 _,IL\\‘——u— \ / Ve / /// \/////)\ 7 . \ 0\ 5 i ':LI..I
! // == ;—_:: N SR (AN o les SN Iy - / /(- e ) :*”Z/ ’A\\M\\) <
// W/ /[/Iﬁ/// L i ] e N\ /\\\ - / L7 / /J/// // t‘fogA//(//;é o= - \:}:¥X\ 4 o i g g
o i — 5 s AN ~_ == ~ G 7 ((/ ‘v St ety e A 1) AP
/ //// X —— v = X —__ = ~ f-438 / (\ \ ‘ ( (g gt 2 AR < |k
f \‘/ /IH/ A = x! ¢ \Q - ~ i / \\\\\\ ((l /// - lr”;“lsgo's //)H‘\ [7p) e |=
o "N ) I”'Il/ [ / g N \ 2 /IR > y }/\ \ RN \\Q\\ o L =18 ////’/; v N a E
s e~ e L3 YN N . R ATERENNN R < 29|
/\\/’— N H“ l - —-'_! £ - 053/ v \7 b /___i ,\\ ' v é/ A/_:x f’ 2 \-’_Tj::.. J \ \\> i\ S N S ToF o % ;
:\“ ’!”l — I > 7 / ny \,\ \/ . /’/ - — \\ - ! NN \ L-58 X -~ E
g w o ~ 1 V"" »:;JI ¢ N ’ L-434 DN / Z w27 \R\./ % ' o [658 Iil-l g g
— =\, IH! , 1 , S 7% / ol oy . 7NN =2<=" . > LI — g 2
e ~ I Me=== 2 Al \ ) U ayas AN = W < TR N 2
\\“\3 A H‘l/ /‘ i® g v f/// N & . (\( T / A=) 2 // S0 < g
N f ¥ / - \\ 3.28 [ ,”’d, - w
WA= PN , @~ TINET B i o |t
§ N . AV A . o 55
72, z g3
2 = 4 ///‘/// ¢ w E
=~ = Y N~ w &
7 ¥/ x z
7 s : g
= //'/\ Ll o "’_’rg
&N — = ,,/;// L z '§§
== LNy o ; X1 - SH,
/,"\ 2582|222 /// . /. > .’_:'8‘4
“N 05//;9‘(/ S " - 3
C NN N ‘ g2
= \\\ N e -
Z SN\ 77 ~Ay LLi
129 N //fl Ll >
N E L %0y
1.42 N //7’ / H \
0.5¢ a \\\\\J/ / | | \ (
N I =
PN N N7 e
= \\ \\ \_/ /// \\¥\‘ ‘ =
N NN
- |‘\\\\\//‘//\\‘}, c
oy | AL \\\’\ 14 AN DRI10
: ; = Lo W0 sers
s ” “ \ //// I \\\",,// ) : SCALE =
SEE SHEET DR-8 e
J0B NUMBER
- DV1383




	1635_001
	1636_001
	1636_005
	1636_007
	1636_009
	1636_011
	1636_015
	1636_019
	1636_022
	1636_025
	1636_029
	1636_032
	1636_035

