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CERTIFICATION

| hereby affirm that this PHASE 1 DRAINAGE REPORT for The Brickyard was prepared
under my direct supervision in accordance with the provisions of the municipality’s storm
drainage criteria for the owners thereof. | understand that the municipality does not and

will not assume liability for drainage facilities designed by others.

Mark A. West, P.E., C.F.M.
State of Colorado License No. 38561
On Behalf of Harris Kocher Smith
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L.

GENERAL LOCATION AND DESCRIPTION

A.

SITE LOCATION

The entire property, including The Brickyard development is located north of Plum Creek Parkway
and west of Interstate 25 (I-25) in Castle Rock, Colorado in 4 parcels. Lot 1, Citadel Station Filing
No. 2, County of Douglas, State of Colorado. Lot 1 of Block 10 and Lot 1 of Block 7, Citadel Station
Filing No. 6, County of Douglas, State of Colorado. A tract of land situated in sections 10 and 11,
Township 8 South, Range 67 West of the 6™ Principal Meridian, County of Douglas, State of
Colorado. The entire property is situated in the Northwest % of Section 11, Township 8 South,
Range 66 West of the 6th Principal Meridian, Town of Castle Rock, County of Douglas, State of
Colorado. A Vicinity Map is included in Appendix A of this report, for reference.

The property is bounded by Prairie Hawk Drive along the east with East Plum Creek across the
street. To the north is an adjacent existing drainageway known as the Industrial Channel. On the
west side of the property is a planned development project known as Millers Landing and can be
found in Appendix G.

. DESCRIPTION OF PROPERTY

The entire property is comprised of approximately 31.1 acres. The total area to be developed and
total disturbed area, including offsite area, is approximately 35.3 acres. The Brickyard site,
hereby referring to the proposed development is referred to as “Site” for this report.

There are no known irrigation facilities on, adjacent to, or otherwise impacting the Site.
The Site slopes generally to the east towards Prairie Hawk Drive.

According to the Natural Resources Conservation Service (NRCS) — Web Soil Survey, the
underlying soils are mostly Newlin gravelly sandy loam (NeE) and Fondis clay loam (FoD) which
are classified as Hydrologic Groups B and C (see Appendix B. Since the majority of the underlying
soil is primarily and largely NeE, Hydrologic Soil Group B was used as a preliminary step in this
report. Pages from the NRCS WSS report are included in Appendix B: a summary table follows.

Map Unit
Symbol

Map Unit Name Area of Interest (AOI) Hydrologic Soil Percent of
Group AQI

Acres Percent Percent

FoD

Fondis Clay loam, 3 to 9 percent slopes 26 C 4.6

NeE

Newlin gravelly sandy loam, 8 to 30 percent slopes 53.1 B 95.

The Site does not lie within a FEMA designated floodplain as shown on the attached Flood
Insurance Rate Map (FIRM) in Appendix A.
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C. PROPOSED LAND USE

The Site will be developed as mixed use. The proposed development will include a hotel, condos,
for-rent apartments, townhomes, a recreation center, retail/commercial buildings, office
buildings, public and private roads, landscaped areas, and a water quality/detention pond.

II. DRAINAGE BASINS AND SUB-BASINS
A. CRITERIA

The basis for design and analysis of the drainage system and drainage impacts for the Site were
the municipality’s storm drainage criteria, dated June 2019 (Town of Castle Rock Criteria), and
the Urban Storm Drainage Criteria Manuals (Mile High Flood District, formerly known as Urban
Drainage and Flood Control District), Volumes 1, 2 and 3.

The total area of the Site to be developed is 31.1 acres. The Rational Method is appropriate and
was used to calculate peak rates of stormwater runoff. The design storms analyzed for this Site
are the 5-year and 100-year for the initial and major storms, respectively. Rainfall intensities
were determined by the Town of Castle Rock Drainage Criteria.

Preliminary results of hydrologic and hydraulic analysis, in addition to pertinent charts,
nomographs, figures and tables, are included within the appendix of this report.

B. MAJOR DRAINAGE BASINS

Nearly the entire Site is located within a portion of the Industrial Watershed which outfalls to
East Plum Creek. The Industrial Watershed was studied as part of the Omni, Industrial and
Westfield Watershed Master Plan report by CH2MHill in January 2011, referred to as the Master
Plan hereafter. The Master Plan provided a comprehensive drainage plan and flood plain analysis
for the Omni, Industrial and Westfield Watersheds, including providing recommendations for
channel improvements. The Master Plan is referenced throughout this report, reference material
can be found in Appendix G. The provided reference information has been reviewed and
accepted for use in this report. In conjunction with the Master Plan a Flood Hazard Area
Delineation study was also completed in April 2013 that mapped the AE flood zone for the
Industrial Channel.

C. MINOR DRAINAGE BASINS

The project is impacted by offsite flows from the southernly direction of Prairie Hawk Drive. The
contributing area is approximately 4.1 acres adjacent to the Site and is known as OS1 as
referenced in Appendix F.

The Site has been generally subdivided into two individual sub-basins that are described in more
detail below and can be found in Appendix F. One off-site basin is analyzed in this report since it
contributes to the on-site detention pond.

Sub-basin A1 (31.18 acre) is located north of W. Plum Creek Parkway and west of Interstate 125. It
is the same as the entire Site area. This sub-basin consists of buildings, drives, walks, and parking.
Runoff for this subbasin will be captured and conveyed through proposed storm sewers to the
Detention Pond.
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Sub-basin OS1 (4.15 acre) is located off-site on Prairie Hawk R.O.W. and adjacent to the Site. This
sub-basin consists of an asphalt road and grass. Runoff for this subbasin will be captured and
conveyed through proposed storm sewers to the Pond.

D. WATER QUALITY & DETENTION

The Pond has been sized to fit within an area of 1.0 acre and designed for an imperviousness of
85% percent as a preliminary base for this report. As the project continues to push forward, this
value will be updated accordingly.

E. STREETS

The site will include public roads, private drives, surface parking lots, below grade parking
structures, pedestrian plazas and landscape areas. Public improvements adjacent to the Site
include Prairie Hawk Drive. Inlets will be added along the street to capture flow necessary to
maintain drainage conditions. Inlets are proposed to intercept runoff and connect to pipes to
convey the flow to the proposed on-site drainage facilities. Interception rates at all inlets will be
calculated based on Urban Drainage UD-Inlet (v4.05) spreadsheets; copies of these spreadsheet
computations will be included in the final drainage report appendix. The UD-Inlet spreadsheet
calculation for local depression at a curb inlet assumes a 6-inch curb head. Curb inlets are in
primarily located where the curb head is only 4 inches; the 2-inch difference is, by default, put
into the local depression.

F. OPEN CHANNEL FLOW

No open channels are proposed with this project at this time.

G. STORM SEWERS AND CULVERTS

The on-site and off-site storm sewer systems will be designed in accordance with municipality’s
criteria. The hydraulic grade lines for the minor and major storms will be generated utilizing
Bentley’s StormCAD software. As the project continues to move forward, calculations will be
provided.

III. EXISTING STORMWATER CONVEYANCE OR STORAGE FACILITIES
A. EXISTING STORMWATER CONVEYANCE FACILITIES

The Master Plan identifies several channel improvements to the Industrial Channel. The Site is
located at approximately between station 20+00 to 8+00 of the Industrial Channel as seen on the
Master Plan and Profile drawings, refer to Appendix G. Along the Site, 5 Drop Structures are
identified within the Industrial Channel.

Per project correspondence, The Town has completed grade control drop structures along this
reach. The project will investigate the use of bank protection measures such as buried riprap to
protect adjacent infrastructure.
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B. EXISTING STORMWATER AND DETENTION FACILITIES

There are currently no stormwater quality and storage facilities. Future drainage studies will
determine if modifications need to be made along Industrial Channel per Town of Castle Rock
drainage requirements.

IV.  PROPOSED STORMWATER CONVEYANCE OR STORAGE FACILITIES
A. PROPOSED STORMWATER CONVEYANCE FACILITIES

Runoff from the Site will be captured in proposed inlets, conveyed in proposed pipes, detained in
the proposed extended basin (Pond), and released at or below historic rates. Drainage patters
will remain relatively unchanged from current conditions. See appendix for pertinent
calculations.

B. PROPOSED STORMWATER STORAGE FACILITIES

A pond will be located on the northeast section of the Site and adjacent to Industrial Channel.
Calculations and details will be found in Appendix E in the final design. The pond will include
water quality capture volume (WQCV) , excess urban runoff volume (EURV), 100-year detention.
A spillway will be included with the final design detailing 1’ of freeboard. From the outlet
structure, the treated and detained runoff will discharge into Industrial Channel.

V.  WATER QUALITY ENHANCEMENT CONTROL MEASURES
STORMWATER QUALITY MANAGEMENT PROCESS

Both UDFCD/MHFD (Urban Drainage & Flood Control District / Mile High Flood District)
recommend implementation of the Four Step Process, summarized below, which helps to
minimize adverse impacts of urbanization. Benefits of this process include reduced runoff,
improved water quality, a decrease of the required storage volume, reduced burdens to
downstream facilities, and improved site aesthetics. The Four Step Process is outlined below:

Step 1: Reduce runoff by disconnecting impervious areas, eliminating “unnecessary” impervious
areas, and encouraging infiltration into soils that are suitable. This is accomplished by a
combination of landscape islands and landscape areas adjacent to buildings and amenity areas on
the site.

Step 2: Treat and slowly release the WQCV. This is being accomplished through the Full Spectrum
Detention Pond where runoff will slowly flow from the forebay of the pond to the outlet
structure while sediment settles to the bottom of the pond. Then the runoff is slowly released
out the outlet structure.

Step 3: Stabilize drainageways. A combination of seeding and mulching and riprap around the
outfall will be used on site to stabilize the land and prevent erosion. All new and re-development
projects are required to construct or participate in the funding of channel stabilization measures.
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Drainage basin fees paid, at the time of platting, go towards channel stabilization within the
drainage basin. The proposed outlet has sufficient stabilization.

Step 4: Implement source controls. A combination of source control BMP’s will be utilized
including landscape maintenance, snow and ice management, and street sweeping and cleaning
utilized, one can apply for reimbursement of the parts of these fees that are unused.

VI. FLOODPLAIN MODIFICATIONS
A. MAJOR DRAINAGEWAY - UNDESIGNATED FLOODPLAIN

The Industrial Channel is the only major drainageway impacted by the project and for the
purpose of this report will be addressed in Section VI — B.

B. MAJOR DRAINAGEWAY - DESIGNATED FLOODPLAIN

The Industrial Channel was mostly recently studied by the Omni, Industrial and Westfield
Watersheds Flood Hazard Area Delineation report by CH2MHill in April 2013 in conjunction with
the referenced Master Plan. No modifications are planned to be made within the floodplain in
this report, as of now.

VII. POTENTIAL PERMITTING REQUIREMENTS

A Colorado Discharge System Permit (CDPS) will be required for the project.

VIII. CONCLUSIONS
A. IMPACT OF IMPROVEMENTS

Currently, the Site is mostly pervious, and flows are otherwise untreated and undetained. The
proposed development includes a storm drainage system conveying runoff from the majority of
the Site to an on-site water quality pond and detention facilities. The Brickyard project will result
in a significant improvement to the area storm drainage system.

B. COMPLIANCE WITH APPLICABLE CRITERIA

The design of the water quality, detention facility, and depth and velocity of street flow are in
accordance with the criteria of municipality and Urban Drainage.

IX. REFERENCES

1. Storm Drainage Design and Technical Criteria Manual, Town of Castle Rock,
Colorado, updated June 2019

2. Urban Storm Drainage Criteria Manual (USDCM), Mile High Flood District (MHFD,
formerly known as Urban Drainage and Flood Control District, UDFCD):

Volume 1, Management, Hydrology and Hydraulics, Revised August 2018.

Volume 2, Structures, Storage and Recreation, Revised September 2017.
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Volume 3, Stormwater Quality, Updated January 2021

3. Omni, Industrial and Westfield Watershed Master Plan report by CH2MHill in
January 201

X.  APPENDICES
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APPENDIX A - Vicinity Map and FIRMette Map
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Castle Rock Area, Colorado
Survey Area Data: Version 13, Jun 5, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 24, 2018—Nov
19, 2018

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
FoD Fondis clay loam, 3 to 9 percent 2.6 4.6%
slopes
NeE Newlin gravelly sandy loam, 8 53.1 95.4%
to 30 percent slopes
Totals for Area of Interest 55.7 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
maijor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic

class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some

observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made

up of the soils or miscellaneous areas for which it is named and some minor

components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different

management. These are called contrasting, or dissimilar, components. They

generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a

given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not

mentioned in the descriptions, especially where the pattern was so complex that it

was impractical to make enough observations to identify all the soils and

miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the

usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,

11
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onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

12
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Castle Rock Area, Colorado

FoD—Fondis clay loam, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: jqyp
Elevation: 5,500 to 6,800 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Fondis and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fondis

Setting
Landform: Buttes, ridges, mesas
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian deposits over coarse-silty outwash derived from arkose

Typical profile
H1 -0 to 7 inches: clay loam
H2 - 7 to 24 inches: clay
H3 - 24 to 60 inches: sandy clay loam

Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 9.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

Minor Components

Kutch
Percent of map unit: 5 percent
Hydric soil rating: No

13
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Englewood
Percent of map unit: 5 percent
Hydric soil rating: No

Denver
Percent of map unit: 4 percent
Hydric soil rating: No

Aquic haplustolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

NeE—Newlin gravelly sandy loam, 8 to 30 percent slopes

Map Unit Setting
National map unit symbol: jgzg
Elevation: 5,500 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 49 to 51 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Newlin and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Newlin

Setting
Landform: Terraces, mesas, plateaus
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Unconformable sandy and gravelly and/or mixed source alluvium

Typical profile
H1 - 0 to 8 inches: gravelly sandy loam
H2 - 8to 17 inches: gravelly sandy clay loam
H3 - 17 to 22 inches: gravelly sandy loam
H4 - 22 to 60 inches: very gravelly sand

Properties and qualities

Slope: 8 to 30 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 2.00 in/hr)

Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: R049XB215CO - Gravelly Foothill
Hydric soil rating: No

Minor Components

Bresser
Percent of map unit: 5 percent
Hydric soil rating: No

Satanta
Percent of map unit: 4 percent
Hydric soil rating: No

Stapleton
Percent of map unit: 4 percent
Hydric soil rating: No

Aquic haplustolls
Percent of map unit: 2 percent
Landform: Swales
Hydric soil rating: Yes
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Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and
qualities displayed as thematic maps with a summary table for the soil map units in
the selected area of interest. A single value or rating for each map unit is generated
by aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly
measured, but are inferred from observations of dynamic conditions and from soil
properties. Example soil qualities include natural drainage, and frost action. Soil
features are attributes that are not directly part of the soil. Example soil features
include slope and depth to restrictive layer. These features can greatly impact the
use and management of the soil.

Hydrologic Soil Group (ACME Hydrologic Soil Group)

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.
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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.

17
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Map—Hydrologic Soil Group (ACME Hydrologic Soil Group)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

MAP LEGEND
Area of Interest (AOIl) o C
Area of Interest (AOI) ‘ o cb
Soils ‘ o D
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Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

i+ Rails
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

Aerial Photography

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Castle Rock Area, Colorado
Version 13, Jun 5, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed:
19, 2018

Jul 24, 2018—Nov

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Table—Hydrologic Soil Group (ACME Hydrologic Soil Group)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
FoD Fondis clay loam,3t09 |C 2.6 4.6%
percent slopes
NeE Newlin gravelly sandy B 53.1 95.4%
loam, 8 to 30 percent
slopes
Totals for Area of Interest 55.7 100.0%

Rating Options—Hydrologic Soil Group (ACME Hydrologic Soil
Group)

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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IMPERVIOUSNESS AND RUNOFF COEFFICIENTS CALCULATIONS, EXISTING DEVELOPMENT

CALC'D BY: AML PROJECT: ACME Brickyard - Existing
DATE: 06/28/23 PROJ. NO: 200726
NRCS Hydrologic Soil Group: B
LAND USE TYPES (per MHFD Table 6-3): 1358168.05
STREETS ROOFS, DRIVES, PARKING, WALKS LAWN, CLAY OR SANDY SOIL
% Imp = 100% % Imp = 90% % Imp = 2%
T NNONOTT COULCT T ICIEINTO |
ACRES PER MHFD USDCM TABLE 6-
ROOFS, DRIVES, | LAWN, CLAY OR _ _
SUB-BASIN Areas STREETS PARKING. WALKS SANDY SOIL % Imperv. Imperv. Acres Cs= Cio0=
A1 31.18 - - - 85.00% 26.50 0.72 0.83
081 4.15 - - - 85.00% 3.53 0.72 0.83

MHFD criteria per August 2018 USDCM Vol. 1, check website for updates:

Table 6-4. Runoff coefficient equations based on NRCS soil group and storm return period

NRCS Storm Return Period
Sml 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
Group
A Ca= Ca= Ca= Ca= Ca= Ca= Ca=
0.84i'3%% | 0.86i'27° 0.87i'2* 0.88;" 1 0.85i+0.025 | 0.78i+0.110 | 0.65i+0.254
B C'Bz C‘B = C'Bz CB = CB= CB = CB =
0.847116° | 0.86j10%¢ 0.81/+0.057 | 0.63i+0.249 | 0.56i+0.328 | 0.47i+0.426 | 0.37i+0.536
cD | Cen= Cep= Cep = Cep = Cep = Cep = Cep =
0.837/1122 | 0.82/+0.035 | 0.74i+0.132 | 0.56i+0.319 | 0.49/+0.393 | 0.41/+0.484 | 0.32i+0.588
Where:

i =% imperviousness (expressed as a decimal)

C ;s = Runoff coefficient for Natural Resources Conservation Service (NRCS) HSG A soils

C'z = Runoff coefficient for NRCS HSG B soils

Cep = Runoff coefficient for NRCS HSG C and D solls.



CALCULATED BY: AML

CHECKED BY: MAW

Standard Form SF-1
Time of Concentration

JOB NO:

200726

PROJECT: ACME Brickyard - Existing

DATE: 4/6/2022 REVISED: 6/28/2023
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK FINAL |[REMARKS
DATA TIME (Ti) (T1) (URBANIZED BASINS) 5<Tc<10
SUB-BASIN AREA Cs |[LENGTH| SLOPE Ti ||LENGTH|] SLOPE | K [VELOCITY Tt COMPOS. [ Lt, TOTAL| AVG [Te= (26_17)+ Z,
(AC) (FT) % (MIN) (FT) % (FPS) (MIN) | Te=Ti+ Tt(MIN)| LENGTH | SLOPE 60(14i+9)\JS, | (MIN)
A1 31.18 072 || 10.0 | 3.00 15 100.0 | 1.00 20 2.00 0.8 5.0 110 27.7 5.0
0S1 4.15 072 || 10.0 3.00 15 100.0 | 1.00 20 2.00 0.8 5.0 110 27.7 5.0




1-HR Rainfall
Site Specific (NOAA Atlas 14 online interactive map)

Rainfall Values for the Town of Castle Rock (Drainag

Return 1-hour Return 1-hour
Interval (YR) Rainfall Interval (YR Rainfall
waQ 0.60 (WQ per MHFD USDCM Vol 3, p 1-9 [29 of 577]) waQ 0.60
1 0.684 1 unknown
2 0.850 2 1.060
5 1.13 5 1.43
10 1.38 10 1.66
25 1.74 25 unknown
50 2.02 50 2.25
100 2.32 100 2.60
500 2.64 500 unknown
https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
.|I'\"Iap v | . ,; g _'I 2 a) Select location
Teein o ~ Wollensberger Rd | . 3; Mowe ocrosshair or double click
: "‘;,ﬁ“‘ o - Er b} Click on station icon
o oD & X | Show stations on ma
‘;ﬂ‘} v\\%\u l < ) I P
i + %
. HE = A
'—;) ?\fh .E;."I.tle Rock L Location information:
'_;: A S Mame: Castle Rock, Golorado,
Z ison C UsA*
+-“{$ o 5] Latitude: 29.2723°
o 10% = i- % 4th St Longitude: -104.8681°
3 1 R @ Elevation: 526797 ft =
B —— = ¢ =
& | i
E_- 151 S5t
Sal'th s‘..“-‘j
BhelpsOr
p;,‘%
'ﬁ e * Source: ESRI Maps
-Zmi * Spurce: USGS

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 80% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION

HOAA Atlas 14, Volume 3, Version 2

pplementary information é Frint page

PF tabular

PDS-based precipitation frequency estimates with 90% confidence intervals (in inches/hour)?
o 3 | Average recumsnce intervsl (years)
Furation
[ [ H [ 5 [ 10 [ 25 [ 50 00 [ 2m [ 500 [ 1om
&rmin 2.75 3.49 5.30 7.28 8.48 9.56 10.8 12.8 13.9
- {2.30-3.31) (2.93-4.22) {4.82-7.08) (5.82-9.20) {6.58-10.8) 7.21-12.7) [7.75-14.7) {B.56-17.4) {8.16-19.5)
P 2.01 2.56 425 5.33 §.20 7.07 7.98 2
{1.89-2.42) (2.15-3.08) {3.53-5.17) [4.25-5.74) {4.81-7.37) {5.28-9.28) (5.68-10.8) .
15-min 1.63 2.08 3.45 4.34 5.04 575 6.49
- {1.37-1.5T) (1.74-2.51) (2.87-4.20) (3.45-5.48) (3.52-8.45) {4.28-7.54) (4.62-8.75)
Wmin 1.07 1.27 228 2.86 3.32 3.78 4.26
{.902-1.30) (1.15-1.88) (1.88-2.77) (2.28-3.81) (2.58-4.24) (2.82-4.96) (3.03-5.75)
. 0.634 0.850 1.38 1.74 2.02 2.64
- T4 (1.1 o {15 { {t 7
. 0.810 1.02 1.19




CALCULATED BY: AML Standard Form SF-2 (modified) JOB NO: 200726
DATE: 6/28/2023 Storm Drainage System Design PROJECT: ACME Brickyard - Existing
CHECKED BY: MAW (Rational Method Procedure) DESIGN STORM: 5 YR
PROJECT MANAGER: EM Proposed Development
DIRECT RUNOFF TOTAL RUNOFF
9
o 3
= | oY
z w |5 ~
o — 8 ) w O
o Q o o o o ~ < —~
6 || |E|F|E|Z|E|2]|2E | 2|8 ¢
2 |23 | |3 |32/ |¢e|lz] ¢
SUB-BASIN(s) 0 < 74 = D - & = ¢] - PN = ¢]
A1 31.18 | 0.72 | 0.85 B 5.0 | 2247 | 4.85 | 108.98 |direct to inlet
OS1 415 | 0.72 | 0.85 B 5.0 299 | 485 | 14.50 |[direct to inlet
5.0 25.46 4.85 123.48




CALCULATED BY: AML Standard Form SF-2 (modified) JOB NO: 200726
DATE: 6/28/2023 Storm Drainage System Design PROJECT: ACME Brickyard - Existing
CHECKED BY: MAW (Rational Method Procedure) DESIGN STORM: 100 YR
PROJECT MANAGER: EM Proposed Development
DIRECT RUNOFF TOTAL RUNOFF
<
E\ N
a 7
= L =
-
g o | S| 2| ¢ ) <
z < - > > - < 2 & > 7 3 %)
9 < 9 i 0 £ < = L s < < b
@ g | 2 g | 2| E| %2 ¢ = O = S
SUB-BASIN(s) a < x = D - O = c - PN = ¢]
A1 31.18 | 0.83 | 0.85 B 5.0 | 25.74 | 8.82 | 226.98
(O 415 | 0.83 | 0.85 B 5.0 342 | 8.82 | 30.19
5.0 29.16 8.82 257.18




IMPERVIOUSNESS AND RUNOFF COEFFICIENTS CALCULATIONS, PROPOSED DEVELOPMENT

CALC'D BY:

DATE:

AML

06/28/23

NRCS Hydrologic Soil Group: B

LAND USE TYPES (per MHFD Table 6-3):

PROJECT: ACME Brickyard - Proposed

PROJ. NO: 200726

STREETS ROOFS, DRIVES, PARKING, WALKS LAWN, CLAY OR SANDY SOIL
% Imp = 100% % Imp = 90% % Imp = 2%
RUNOFF COEFFICIENTS
ACRES PER MHFD USDCM TABLE 6-4
ROOFS, DRIVES, | LAWN, CLAY OR _ _
SUB-BASIN Areas STREETS PARKING. WALKS SANDY SOIL % Imperv. Imperv. Acres Cs= Ci00=
A 23.91 6.29 0.93 6.21 69.8% 16.68 0.58 0.75
B 10.93 2.92 0.77 2.65 71.4% 7.80 0.60 0.76
MHFD criteria per August 2018 USDCM Vol. 1, check website for updates:
Table 6-4. Runoff coefficient equations based on NRCS soil group and storm return period
NRCS Storm Return Period
Sonl 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
Group
A Ca= Ca= Ca= Ca= Ca= Ca= Ca=
0.84i'3%2 | 0.86;'%7° 0.8741232 0.88j! 12 0.85/+0.025 | 0.78i+0.110 | 0.65/+0.254
B Cg= Cg= Cs= Cg= Cp= Cg= Cg =
0.84;11%° | 0.86710%8 0.81/+0.057 | 0.63i+0.249 | 0.56/+0.328 | 0.47i+0.426 | 0.37i+0.536
c/D | Con= Cep= Cep= Cep = Cep = Cep = Cep =
0.83/'122 | 0.82/+0.035 | 0.74i+0.132 | 0.56i+0.319 | 0.49/+0.393 | 0.41/+0.484 | 0.32/+0.588
Where:

i =% imperviousness (expressed as a decimal)

C4 = Runoff coefficient for Natural Resources Conservation Service (NRCS) HSG A soils

Cz = Runoff coefficient for NRCS HSG B soils

Cep = Runoff coefficient for NRCS HSG C and D soils.




CALCULATED BY: AML

CHECKED BY: MAW

Standard Form SF-1
Time of Concentration

JOB NO:

200726

PROJECT: ACME Brickyard - Proposed

DATE: 4/6/2022 REVISED: 6/28/2023
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK FINAL
DATA TIME (Ti) (Tt) (URBANIZED BASINS) 5<Tc<10
SUB-BASIN AREA Cs |[[LENGTH| SLOPE Ti LENGTH| SLOPE K | VELOCITY Tt COMPOS. Lt, TOTAL AVG  |Tc= (26-17)+ L,
(AC) (FT) % (MIN) (FT) % (FPS) (MIN) | Te=Ti+ Tt(MIN) | LENGTH SLOPE 60(14i +9)4/S, (MIN)
A 23.91 0.58 10.0 3.00 2.1 100.0 1.00 20 2.00 0.8 5.0 110 27.7 5.0
B 10.93 0.60 10.0 3.00 2.0 100.0 1.00 20 2.00 0.8 5.0 110 27.7 5.0




CALCULATED BY: AML Standard Form SF-2 (modified) JOB NO: 200726
DATE: 6/28/2023 Storm Drainage System Design PROJECT: ACME Brickyard - Proposed
CHECKED BY: MAW (Rational Method Procedure) DESIGN STORM: 5 YR
PROJECT MANAGER: EM Proposed Development
DIRECT RUNOFF TOTAL RUNOFF
<
5 3
= L =z
=)
g 9) © o a S <
pd < > > — o a = = o a
G S|l |[FlE|S|E| 2|2 | | &% P
e |83 |3 |E|x|z|S) 2|z ¢
SUB-BASIN(s) =) < x = %) - &) = a = W = o
A 23.91 | 0.58 | 69.8% B 50 [ 13.90| 4.85 | 67.42 |direct to inlet
B 1093 | 0.60 | 71.4% B 5.0 6.51 | 4.85 | 31.58 |[direct to inlet
5.0 20.41 4.85 99.00




CALCULATED BY: AML Standard Form SF-2 (modified) JOB NO: 200726
DATE: 6/28/2023 Storm Drainage System Design PROJECT: ACME Brickyard - Proposed
CHECKED BY: MAW (Rational Method Procedure) DESIGN STORM: 100 YR
PROJECT MANAGER: EM Proposed Development
DIRECT RUNOFF TOTAL RUNOFF
<
E\ N
a A
= L =
-
g o | S| 2| ¢ ) <
z < - > > - < 2 & > 7 3 %)
9 < 9 i 0 £ < = L s < < b
@ g | 2 g | 2| E| %2 ¢ = O = S
SUB-BASIN(s) a < x = D - O = c - PN = ¢]
A 2391 | 0.75 | 0.70 B 5.0 | 18.03 | 8.82 | 158.97
B 10.93 | 0.76 | 0.71 B 5.0 8.32 | 8.82 | 73.39
5.0 26.35 8.82 232.36




APPENDIX D — Hydraulic Calculations

The Brickyard
PHASE 1 DRAINAGE REPORT
Appendix D



APPENDIX E — Water Quality and Detention Calculations

The Brickyard
PHASE 1 DRAINAGE REPORT
Appendix E



E TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)

Project: ACME Brickyard

Basin ID: Al
ZONE 3
™
100-YR L y s
VULUM;[ EIJRVI WQC\L'_ H\ _\
o TR ';:,’:,2;" Depth Increment = ft _ _
PERMANENT: ORIFICES Optional Optional
poot. Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft3) Area (ft2) (acre) (ft3) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 146 0.003
Selected BMP Type = EDB 6219 - 0.24 - - - 146 0.003 35 0.001
Watershed Area = 34.84 acres 6219.09 - 0.33 - - - 146 0.003 48 0.001
Watershed Length = 1,894 ft 6220 - 1.24 - - - 1,183 0.027 653 0.015
Watershed Length to Centroid = 952 ft 6221 - 2.24 - - - 11,705 0.269 7,097 0.163
Watershed Slope = 0.030 ft/ft 6222 - 3.24 - - - 24,550 0.564 25,224 0.579
Watershed Imperviousness = 70.30% |percent 6223 - 4.24 - - - 30,221 0.694 52,609 1.208
Percentage Hydrologic Soil Group A = 0.0% percent 6224 - 5.24 - - - 34,364 0.789 84,902 1.949
Percentage Hydrologic Soil Group B = 95.4% percent 6225 - 6.24 - - - 37,257 0.855 120,712 2.771
Percentage Hydrologic Soil Groups C/D = 4.6% percent 6226 - 7.24 - - - 39,358 0.904 159,020 3.651
Target WQCV Drain Time = 40.0 hours 6226.75 - 7.99 - - - 40,993 0.941 189,151 4.342
Location for 1-hr Rainfall Depths = User Input 6227 - 8.24 - - - 41,528 0.953 199,466 4.579
After providing required inputs above including 1-hour rainfall 6228 - 9.24 - - - 43,733 1.004 242,097 5.558
depths, click 'Run CUHP' to generate runoff hydrographs using 6228.5 - 9.74 - - - 47,000 1.079 264,780 6.079
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides — — ~ ~
Water Quality Capture Volume (WQCV) = 0.802 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 2.676 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 1.06 in.) = 2.085 acre-feet 1.06 inches - - - -
5-yr Runoff Volume (P1 = 1.43in.) = 3.087 acre-feet 1.43 inches - - - -
10-yr Runoff Volume (P1 = 1.66 in.) = 3.730 acre-feet 1.66 inches - - - -
25-yr Runoff Volume (P1 = 1.74in.) = 4.072 acre-feet 1.74 inches - - - -
50-yr Runoff Volume (P1 = 2.26 in.) = 5.619 acre-feet 2.26 inches - - - -
100-yr Runoff Volume (P1 = 2.6 in.) = 6.716 acre-feet 2.60 inches - - - -
500-yr Runoff Volume (P1 = 3.07 in.) = 8.155 acre-feet 3.07 inches - - - -
Approximate 2-yr Detention Volume = 1.875 acre-feet - - - -
Approximate 5-yr Detention Volume = 2.679 acre-feet - - - -
Approximate 10-yr Detention Volume = 3.348 acre-feet - - - -
Approximate 25-yr Detention Volume = 3.298 acre-feet - - - -
Approximate 50-yr Detention Volume = 3.958 acre-feet - - - -
Approximate 100-yr Detention Volume = 4.354 acre-feet - - - -

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) = 0.802 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 1.874 acre-feet -- - - -
Zone 3 (100yr + 1 /2 WQCV - Zones 1 & 2) = 2.079 acre-feet - - - -
Total Detention Basin Volume = 4.756 acre-feet -- - - -

Initial Surcharge Volume (ISV) = user ft3 -- - - -

Initial Surcharge Depth (ISD) = user ft -- - - -

Total Available Detention Depth (Hotal) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -

Slope of Trickle Channel (Stc) = user ft/ft -- - - -

Slopes of Main Basin Sides (Smain) = user H:V -- - - -
Basin Length-to-Width Ratio (Ryw) = user - - - -
Initial Surcharge Area (Ajsy) = user ft 2 - - - -
Surcharge Volume Length (Lisy) = user ft -- - - -
Surcharge Volume Width (Wisy) = user ft -- - - -
Depth of Basin Floor (Hroor) = user ft -- - - -

Length of Basin Floor (Leioor) = user ft -- - - -

Width of Basin Floor (Wgoor) = user ft -- - - -

Area of Basin Floor (Afoor) = user ft 2 - - - -

Volume of Basin Floor (Ve oor) = user ft> -- - - -
Depth of Main Basin (Hwam) = user ft -- - - -

Length of Main Basin (Luamn) = user ft -- - - -

Width of Main Basin (Wwam) = user ft -- - - -

Area of Main Basin (Awam) = user ft 2 - - - -

Volume of Main Basin (Vmamn) = user ft> - - - -
Calculated Total Basin Volume (Viora) = user acre-feet - - - -

MHFD-Detention_v4-06.xism, Basin 6/26/2023, 3:44 PM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)

20 47200

15 35400
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: F:
3 3
210 23600 <
< g
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3
5 11800
0 0
0.00 2.50 5.00 7.50 10.00
Stage (ft)
n | @Ngth (ft) e Width (ft) Area (sq.ft.)
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0.810 4.560
7 g
o o
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DETENTION BASIN OUTLET STRUCTURE DESI

MHFD-Detention, Version 4.06 (July 2022)

Project: ACME Brickyard
Basin ID: Al
-ZONE 3
_ f fzonggﬂEl
N I e
T i

ZONE 1AND 2

PERMANENT- ORIFICES

POOL

User Input: Orifice at Underdrain Outlet
Underdrain Orifice Invert Depth =

Underdrain Orifice Diameter =

—

100-YEAR
ORIFICE

N/A

Zone 1 (WQCV)
Zone 2 (EURV)

3 (100+1/2WQCV)

Example Zone Configuration (Retention Pond)

ically used to drain WQCV in a Filtration BMP)

ft (distance below the filtration media surface)

N/A

inches

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
3.62 0.802 Orifice Plate
6.13 1.874 Orifice Plate
8.43 2.079 Weir&Pipe (Restrict)|
Total (all zones) 4.756

Underdrain Orifice Area =
Underdrain Orifice Centroid =

N/A
N/A

fe

feet

Calculated Parameters for Underdrain

User Input: Orifice Plate with one or more orifices or Elliptical Slot

Centroid of Lowest Orifice =

Depth at top of Zone using Orifice Plate =
Orifice Plate: Orifice Vertical Spacing =
Orifice Plate: Orifice Area per Row =

0.00

6.13

24.00

inches

3.13

User Input: Stage and Total Area of Each Orifice Row (numbered

Stage of Orifice Centroid (ft)
Orifice Area (sqg. inches)

Stage of Orifice Centroid (ft)
Orifice Area (sqg. inches)

Row 1 (required)

Row 2 (optional)

Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

sqg. inches (diameter = 2 inches)

from lowest to highest)

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

WQ Orifice Area per Row =
Elliptical Half-Width =
Elliptical Slot Centroid =
Elliptical Slot Area =

2.174E-02

N/A

N/A

N/A

Calculated Parameters for Plate

ft?
feet
feet

ft2

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.00

2.04

4.09

ShlE

ShlE

SHlE

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft?
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 6.13 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 7.63 N/A feet
Overflow Weir Front Edge Length = 9.00 N/A feet Overflow Weir Slope Length = 6.18 N/A feet
Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 12.66 N/A
Horiz. Length of Weir Sides = 6.00 N/A feet Overflow Grate Open Area w/o Debris = 44.03 N/A ft?
Overflow Grate Type =| Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 22.01 N/A ft?
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor |  Not Selected Zone 3 Restrictor |  Not Selected
Depth to Invert of Outlet Pipe = 0.33 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 3.48 N/A ft
Outlet Pipe Diameter = 30.00 N/A inches Outlet Orifice Centroid = 0.94 N/A feet
Restrictor Plate Height Above Pipe Invert = 20.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.91 N/A radians

User Input: Emergency Spillwa
Spillway Invert Stage=

Rectangular or Trapezoidal)

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

8.00
87.00 feet
4.00 H:V
1.00 feet

ft (relative to basin bottom at Stage = 0 ft)

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Calculated Parameters for Spillway

0.58

9.58

1.05

591

feet
feet
acres
acre-ft

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Design Storm Return Period =

One-Hour Rainfall Depth (in) =

CUHP Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit Peak Flow, q (cfs/acre) =

Peak Inflow Q (cfs) =|

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =|

Structure Controlling Flow =

Max Velocity through Grate 1 (fps) =|

Max Velocity through Grate 2 (fps) =|

Time to Drain 97% of Inflow Volume (hours) =

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft) =|

Area at Maximum Ponding Depth (acres) =|

Maximum Volume Stored (acre-ft) =

WQCv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.06 1.43 1.66 1.74 2.26 2.60 3.07
0.802 2.676 2.085 3.087 3.730 4.072 5.619 6.716 8.155
N/A N/A 2.085 3.087 3.730 4.072 5.619 6.716 8.155
N/A N/A 0.5 8.9 13.6 21.2 36.3 48.2 61.9
N/A N/A
N/A N/A 0.02 0.25 0.39 0.61 1.04 1.38 1.78
N/A N/A 36.8 54.9 64.5 72.0 99.5 120.5 145.3
0.3 0.6 0.5 2.3 7.1 9.7 27.7 45.1 76.1
N/A N/A N/A 0.3 0.5 0.5 0.8 0.9 1.2
Plate Overflow Weir 1 Plate Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Spillway
N/A N/A N/A 0.0 0.1 0.2 0.6 1.0 1.0
N/A N/A N/A N/A N/A N/A N/A N/A N/A
39 81 71 85 85 84 81 79 77
41 86 75 91 91 91 89 89 87
3.62 6.13 5.30 6.41 6.75 6.89 7.54 7.99 8.23
0.61 0.85 0.79 0.86 0.88 0.89 0.92 0.94 0.95
0.803 2.677 1.997 2.909 3.214 3.337 3.924 4.342 4.570

MHFD-Detention_v4-06.xIsm, Outlet Structure

6/26/2023, 3:46 PM



DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)
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APPENDIX F — Drainage Maps

The Brickyard
PHASE 1 DRAINAGE REPORT
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HARRIS
KOCHER
MITH

1120 Lincoln Street, Suite 1000
Denver, Colorado 80203
P:303.623.6300 F:303.623.6311
HarriskocherSmith.com

THE BRICKYARD
PLANNED DEVELOPMENT PLAN AND ZONING REGULATIONS 2o

EXISTING CONTOUR LINES

CASTLE ROCK, COLORADO provs san sy

SITUATED IN THE NORTHEAST 1/4 OF SECTION 10 AND THE NORTHWEST 1/4 OF SECTION row o
11 TOWNSHIP 8 SOUTH, RANGE 67 WEST OF THE 6TH P.M. TOWN OF CASTLE ROCK,
COUNTY OF DOUGLAS, STATE OF COLORADO.
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APPROVAL BLOCKS
I. ENGINEER’S STATEMENT:

| affirm that this report and plan for the Phase | Drainage design of Millers Landing was
prepared by me (or under my direct supervision) in accordance with the provisions of
the Town of Castle Rock Drainage Design and Technical Criteria for the owners thereof.

| understand that the Town of Castle Rock does not and will not assume liability for
drainage facilities designed by others.
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Robert D. Hansen, PE, CFM

Colorado Professional Engineer
License #50417

TOWN OF CASTLE ROCK APPROVALS:

UTILITIES DEPARTMENT

DATE

DEVELOPMENT SERVICES
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|I. GENERAL LOCATION AND DESCRIPTION

Site Location

The Millers Landing project is located north of Plum Creek Parkway approximately 1,300ft west of
Interstate 25 (I-25) in Castle Rock, Colorado. The site is primarily within the Northeast Quarter
(NE '4) of Section 10 with a small portion in the Southeast Quarter (SE '4) of Section 10 in
Township 8 South, Range 67 West of the 6th P.M. in Douglas County, Colorado. The project is
bounded to the north by an existing drainageway known as the Industrial Channel. The Phillip S.
Miller Park is located southwest of the project site. Existing industrial development is located to
the north and northeast. Undeveloped land is located to the south of Plum Creek Parkway known
as the Castle Meadow Planned Development. An |8ac undeveloped parcel is located southeast of
the project site and is also part of the Castle Meadows Planned Development, known as the Castle
Meadows Northeast Corner Parcel. Refer to the Vicinity Map located in Appendix A.

Description of Property and Land Use

The Millers Landing project includes approximately 48.2 acres of undeveloped land. Portions of the
site were previously disturbed but have generally been revegetated. The site generally drains to
the north and northeast toward the Industrial Channel. A local storm sewer system collects runoff
from Plum Creek Parkway and outlets to the project site via a 36” RCP. A portion of the Industrial
Channel is identified as a Zone AE flood zone on FEMA FIRM Panels 08035C0282G and
08035C0301G dated March 16, 2016, refer to Appendix B.

The soils vary throughout the site and include Newlin gravelly sandy loam (NeE), Fondis clay loam
(FoD) and Pits, clay (CP). The Newlin gravelly sandy loam is a part of the Type B hydrologic soil
group, Fondis clay loam is part of the Type C hydrologic soil group and the Pits, clay soil type is
assumed to be part of the Type D hydrologic soil group. A soils map has been provided in Appendix
B.

The property is currently zone as I-2, General Industrial. The property is to be rezoned to 10O,
Interchange Overlay District, to support a Mixed Use Development. The specific future uses and
site configuration have not been determined at this time. It is likely the development will include:
retail stores, food and beverage establishments, entertainment establishments, office space and a
hotel.

The project will complete the east half of Plum Creek Parkway along the project frontage and
complete the roadway improvements north to Auburn Drive. Additionally it is assumed the project
will extend Atchison Way from Topeka Way to Plum Creek Parkway.
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2. DRAINAGE BASIN AND SUB-BASINS

2.1.

2.2.

Major Drainage Basins

The Millers Landing site is located in a portion of the Industrial Watershed which outfalls to East
Plum Creek. The Industrial Watershed was studied as part of the Omni, Industrial and Westfield
Watershed Master Plan report by CH2MHill in January 2011, referred to as the Master Plan
hereafter. The Master Plan provided a comprehensive drainage plan and flood plain analysis for the
Omni, Industrial and Westfield Watersheds, including providing recommendations for channel
improvements. The Master Plan is referenced throughout this report, reference material can be
found in Appendix D. The provided reference information has been reviewed and accepted for use
in this report. In conjunction with the Master Plan a Flood Hazard Area Delineation study was also
completed in April 2013 that mapped the AE floodzone for the Industrial Channel.

Minor Drainage Basins

The project is impacted by offsite storm flows from a portion of Plum Creek Parkway. The Phase
Ill Drainage Repot for Coachline Road and Plum Creek Boulevard at I-15, by Felsburg Holt & Ullevig
revised March 18, 2009 was reviewed and used to quantify offsite flows impacting the project site.
This study will be referred to as the Plum Creek Study hereafter. Additionally at the time of the
Plum Creek Study the roadway west of 1-25 was called Coachline Road; today it’s known as Plum
Creek Parkway. The Plum Creek Study is referenced throughout this report, reference material
can be found in Appendix D. The provided reference information has been reviewed and accepted
for use in this report. The Plum Creek Study master planned the improvements for the full build
out of Plum Creek Parkway and identified sub-basin groups using letter designations; the Millers
Landing project is adjacent to the A, B and C sub-basin groups. The A basins include portions of
Plum Creek Parkway north of the Industrial Channel to Auburn Drive. The B basins include Plum
Creek Parkway from the Industrial Channel south to the 36” RCP that discharges to the Millers
Landing site. Additionally a 10.4ac offsite basin, OS2, contributes runoff to the B basins storm sewer
system and ultimately the project site. The C basins include Plum Creek Parkway from the 36”
RCP south to [-25. The referenced sub-basins are shown on the Drainage Plan in Appendix E.

The project site will follow the historic drainage patterns with some minor rerouting due to the
proposed roadways and development. Runoff will generally drain north towards the Industrial
Channel. An onsite storm sewer system will collect and convey runoff to a proposed detention
pond located at the northeast corner of the project site.
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3. EXISTING STORMWATER CONVEYANCE OR STORAGE FACILITIES

3.1.

3.2

Existing Stormwater Conveyance Facilities

An existing |8ftx10ft box culvert conveys flow in the Industrial Channel under Plum Creek Parkway
at the west edge of the project site. The Master Plan indicates the existing 100-year flow just
upstream of Plum Creek Parkway is 400cfs, refer to referenced design point J7. The Industrial
Channel continues northeast along the northern edge of the project site. At the downstream end
of the project site the Master Plan indicates an existing 100-year flow rate of 6 0cfs in the Industrial
Channel, refer to referenced design point J6. Significant erosion is present along the Industrial
Channel; stabilization will likely be required.

The Master Plan identifies a number of channel improvements to the Industrial Channel. The Millers
Landing project site is located from approximately station 20+00 to 46+00 of the Industrial Channel
as identified on the Master Plan and Profile drawings, refer to Appendix D. The Master Plan
indicates approximately 14 check structures, a |2ft sloping grouted boulder run down, and 750LF
of channelization are required along the project frontage. Refer to reference material in Appendix
D. The Millers Landing development will likely be required to complete channel improvements
along the Industrial Channel. Future drainage studies will determine whether to follow the Master
Plan recommendations or some other alternative.

A small storm drain system collects flow from the A basins and discharges on the south (upstream)
side of Plum Creek Parkway and the Industrial Channel to a water quality basin. The Millers Landing
project will be responsible for completing the east half of Plum Creek Parkway to Auburn Drive.
Existing storm sewer stubs will need to be extended to future inlets to collect runoff at referenced
design points A2, A4 and A6. The existing storm sewer system that collects runoff from the B
basins will need to be extended as well to collect flows at design points B2 and B4 to support the
buildout of Plum Creek Parkway. The outlet for the B basin storm sewer discharges to the project
site; this runoff will need be routed through the project site, most likely in a storm sewer system,
to Pond A, the detention pond at the northeast corner of the project. Within the C sub-basins
existing storm drain stubs have also been provided to serve the future roadway expansion. Storm
drain inlets will be required to collect runoff from basins C2, C4 and Cé. This C sub-basin storm
sewer system discharges to a water quality pond, Pond 2, adjacent to I-25.

An existing earthen channel conveys runoff from an existing culvert crossing Topeka Way at
Atchison Way to the Industrial Channel; the channel will need to modified with the extension of
Atchison Way from Topeka Way to Plum Creek Parkway. Additionally there appears to be
significant erosion in the existing channel.

Existing Stormwater Storage Facilities

Within the project site there are no existing stormwater storage or water quality treatment
facilities. There are two existing water quality basins used to treat runoff from Plum Creek Parkway.
Pond | water quality basin is located on the south side of Plum Creek Parkway and the Industrial
Channel crossing and treats flow from the A basins. This water quality basin will need to be
modified to account for additional impervious area for the expansion of the Plum Creek Parkway.
Pond 2 is located at the southwest corner of the I-25 and Plum Creek Parkway. According to the
Plum Creek study Pond 2 provides water quality and detains the minor storm for runoff from the
C basins. Refer to the Plum Creek study reference material for the location of Pond 2.
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4. PROPOSED STORMWATER CONVEYANCE OR STORAGE FACILITIES

4.1.

4.2.

Proposed Stormwater Conveyance Facilities

A large culvert crossing will be required to convey flow in the Industrial Channel under the Atchison
Way roadway extension. The Master Plan identifies the future 100-year flow at this crossing is
850cfs, refer to referenced design point J6. Additionally a multi-use trail is planned to follow the
Industrial Channel, therefore the culvert should be designed for pedestrian access to provide grade
separation between Atchison Way and the multi-use trail.

As previously discussed the existing storm sewer systems in Plum Creek Parkway will need to be
modified in conjunction with the roadway expansion. The B basin storm drain system will be
extended through the project site to a detention basin, Pond A.

Onsite runoff will be routed through the site via surface flow and onsite storm sewer systems.
Runoff will generally be conveyed northeast to the proposed detention pond. The size and location
of this storm drain system will be designed during the detailed design phase of the project.

Proposed Stormwater Storage Facilities

The proposed detention pond, Pond A, at the northeast corner of the project will be designed as
a full-spectrum detention pond (WQCV, EURYV, 100-year), and will release at the required flow
rates. The area treated includes the B basins, offsite basin OS2 and the project site, basin |. The
detention pond volume has been calculated using the Urban Drainage spreadsheet for detention
ponds. The location and configuration of Pond A is conceptual and subject to change. Refer to
Appendix C for calculations. Pond A will release runoff at historic rates into the Industrial Channel.

5. WATER QUALITY ENCHANCEMENT BEST MANAGEMENT PRACTICES

5.1.

52.

Non-Structural Best Management Practices

The project will utilize non-structural best management practices as defined in the future grading,
erosion, & sediment control plans for the site during construction. They will include but are not
limited to silt fence, inlet protection, diversion ditches, check dams, and sediment basins. Post
construction best management practices may include swales and permanent seeding.

Structural Best Management Practices

Water quality measures will be included in the design of the proposed detention pond for the site.
The pond will be designed as an extended detention basin which will incorporate structures which
will release flows for the excess urban runoff volume (EURV), and the [100-year storm event.
Stream stabilization improvements within Industrial Channel will also be incorporated as previously
discussed.
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6. FLOODPLAIN MODIFICATIONS

6.1.

6.2.

Major Drainageway — Undesignated Floodplain
The Industrial Channel is the only major drainageway impacted by the project and for the purpose
of this report will be addressed in Section 6.2.

Major Drainageway — Designated Floodplain

A portion of the Industrial Channel is located in a 100-yr floodplain, the remaining portion of the
channel is mapped as a 500-yr floodplain. The Industrial Channel was mostly recently studied by
the Omni, Industrial and Westfield Watersheds Flood Hazard Area Delineation report by CH2MHill
in April 2013 in conjunction with the referenced Master Plan.

As previously discussed in section 3.1 the Master Plan indicates multiple improvements to the
channel for stabilization, additionally a roadway crossing is proposed at Atchison Way. Due to the
proposed modifications within the floodzone a Floodplain Development Permit and subsequently a
Conditional Letter of Map Revision (CLOMR) will be required prior to construction of the
modifications to the Industrial Channel. After the Industrial Channel improvements are constructed
a Letter of Map Revision (LOMR) will need to be processed through FEMA. The Floodplain
Development Permit will need to permitted through the Town of Castle Rock.

7. POTENTIAL PERMITTING REQUIREMENTS

According to the Master Plan, the United States Fish and Wildlife Service (USFWS) have not identified
any areas of the Industrial tributary as “riverine wetlands” or as “emergent wetlands. Therefore a
Section 404 permit is not anticipated, however small pockets of ephemeral wetlands were found along
the stream and a detailed inventory should be completed prior to the construction of any
improvements.

As previously mentioned in Section 6.2 a Floodplain Development Permit, CLOMR and LOMR will be
required for the project. A Colorado Discharge System Permit (CDPS) will also be required for the
project.

Aracdis completed a Wildlife and Habitat Survey in June 2016 and determined that threatened,
endangered, proposed and candidate species were not likely to occur on the project site; this includes
the Preble’s Meadows Jumping Mouse. Excerpts from the report can be found in Appendix D.
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APPENDIX H — MS4 and Permanent Water Quality Compliance Summary

The Brickyard
PHASE 1 DRAINAGE REPORT
Appendix H



Summary of Water Quality

TOWN OF )
CASTLE Rock Conformance to MS4 Permit

The purpose of this worksheet is to document conformance with the Town of Castle Rock’s MS4
permit with regard to permanent water quality on land disturbance projects.

Project Name ACME Brickyard

Project Owner Confluence Companies

Project Location Castle Rock

ToCR Project Number PDP22-0002

Total Site Area 31.18

acres

Total Size of Common Plan of Development 4.15 acres

Check all that apply:

M Project within Plum Creek Basin

O Project within Cherry Creek Basin

Estimated construction completion date Summer 2025

1. The water quality control measure(s) for applicable development sites shall meet one of the following base
design standards as per the SDDTCM Section 14.4. Please select all design standards that were applied to meet
conformance with the MS4 on this site.

a
a

i}

Q

WQCYV standard
Pollutant removal standard
Runoff reduction standard

Applicable site draining to regional WQVC control measure (accepts drainage prior to
discharging to WOTS)

Applicable site draining to regional WQVC control facility (with receiving pervious
area control measure upstream of WOTS)

Constrained redevelopment sites standard
» Imperviousness of existing site / (Imp. Ac/Site Ac) = %
» Variance required TCV No.

Existing control measure with WQCYV per previous criteria standards
* Reference Construction Permit No.
Cherry Creek Basin only, choose one: |—Tier 1 |—Tier 2 |—Tier 3
No control measures provided (See Permanent WQ Worksheet for applicability)

Page |1 of 2
Rev. 12-2020



Summary of Water Quality
Conformance to MS4 Permit

2. Was an exclusion to water quality applied as per SDDTCM Section 13.1.5?

OYes XNo

i. If yes, please select all that apply, provide total excluded impervious area(s) and submit variance, as

applicable:

0

a

a

TCV No.

Pavement management site

Excluded impervious area: acres
Excluded roadway redevelopment

Excluded impervious area: acres
Excluded existing roadway areas

Excluded impervious area: acres
Above ground and below ground utilities

Large lot single family home

Non-residential and non-commercial infiltration
Excluded impervious area: acres
Land disturbance for land to remain undeveloped
Excluded impervious area: acres
Stream Stabilization Sites

Excluded impervious area: acres
Trails

Excluded impervious area: acres

Oil and Gas Exploration

3. For Development and Redevelopment sites, following any exclusions claimed above, was any portion of the

site excluded up to 20% of the site and not to exceed one acre? [1Yes XNo

If yes, complete the following:

Excluded area: acres

Total Site area: acres, % site excluded

4. For Constrained sites, was any portion of the site excluded up to 50% of the site and not to exceed 50% of the
impervious area? [1Yes [INo

If yes, complete the following:

Excluded area: acres

Excluded impervious area: acres

Total Site area: acres, % site excluded

Total Impervious area: acres, % impervious excluded

Page | 2 of 2
Rev. 12-2020



Permanent Water Quality Determination Worksheet (Taken from 2019 SDDTCM Sections 13.1.4 and 13.1.5)

Project: | The Brickyard Project#| PDP22-0002 Applicant: Confluence Companies
Section Questions Response [Check those that apply |Instructions
1 Non-applicable Sites
1.1 Will the project result in a temporary disturbance of greater than one acre? No O Proceed to section 1.2.
Yes o Proceed to section 2.

1.2 Is the project part of a larger common plan of development or sale where multiple No O Proceed to section 1.3.
separate and distinct construction activities may be taking place at different times on
different schedules, but remain related and are within 1/4 mile of each other? (A
common plan of development will generally be documented on a site development
plan, master plan, or equivalent, for the property/project)

Yes Proceed to section 2.

13 Is the project within the Cherry Creek Watershed? Yes Permanent water quality control measures may be required. Refer to Water
Qualtiy Control Regulation 72.7 for details and allowable exclusions.
No O Permanent water quality control measures are not required.
2 Applicable Site Types and Exclusions by Variance
2.1 Does the project have more than 35% impervious area on the existing site? No o Project is an applicable Development Site. Proceed to section 3.
Yes =] Proceed to 2.2.
2.2 Does the project have greater than 75% impervious area on the existing site? No =] Project is an applicable Redevelopment Site. Proceed to section 3.
Yes =] Project is an applicable Constrainted Redevelopment Site. Proceed to 2.3.
2.3 Will 100% of the runoff from the existing and proposed site be captured and treated |Yes =] No further action required.
using one or more of the allowable design standards for permanent water quality?

No =] Proceed to 2.4.

24 Do any other water quality exclusions apply to the site? No =] Portions of the project are excluded. Proceed with design in accordance with
Constrained Redevelopment standards and apply for variance for Constrained
Redevelopment Sites.

Yes =] Proceed to section 3. Following approval of other exclusions, design remaining
site in accordance with Constrained Redevelopment standards and apply for
variance for Constrained Redevelopment Sites.

3 Applicable Sites with Other Exclusions by Variance
3.1 Category 1: Roadways, bridges and trails only
3.1.1 Is the project a bike or pedestrian trail? Yes =] Proceed to next line.
No =] Proceed to 3.1.2.
Is the trail for a roadway? Yes O Proceed to 3.1.2.

No O Project is excluded. Submit variance for Trails Excluded from Permanent Water
Quality Requirements.

3.1.2 Is the project primarily used for parking or access to parking? Yes O This exclusion does not apply. Permanent water quality is required.

No O Proceed to 3.1.3.

3.1.3 Does the project add impervious area? No O Project is excluded. Submit variance for Pavement Management Sites Excluded
from Permanent Water Quality Requirements.

Yes =] Proceed to 3.1.4.




Section Questions Response [Check those that apply |Instructions
3.1.4 Does the project add more than 8.25 feet of paved width at any location to the existing[No =] Project is excluded. Submit variance for Roadway Redevelopment Sites
roadway? Excluded from Permanent Water Quality Requirements.
Yes Proceed to next line.
Does the project add more than one acre of paved area per mile to an existing No Project is excluded. Submit variance for Roadway Redevelopment Sites
roadway? Excluded from Permanent Water Quality Requirements.
Yes O Proceed to next line.
Does the project increase the width by two times or more, on average, of the original [No O Existing areas of site are excluded only. Submit variance for Existing Roadway
roadway area? Surfaces Only Excluded from Permanent Water Quality Requirements.
Yes O This exclusion does not apply. Permanent water quality is required.
3.2 Category 2: Non-residential and non-commercial projects only
3.21 Is the project associated with oil and gas exploration, production, processing, or Yes =] Project is excluded. Submit variance for Oil and Gas Exploration Sites Excluded
treatment operations or transmission facilities, including activities necessary to from Permanent Water Quality Requirements.
prepare a site for drilling and the movement and placement of drilling equipment?
No Proceed to 3.2.2.
3.2.2 Is the project for stream stabilization? Yes Project is excluded. Submit variance for Stream Stabilization Sites Excluded
from Permanent Water Quality Requirements.
No O Proceed to 3.2.3.
3.2.3 Is the project for installation or maintenance of aboveground or underground utilities |Yes O Project is excluded. Submit variance for Aboveground and Underground
or infrastructure that does not permanently alter the terrain, ground cover, or Utilities Excluded from Permanent Water Quality Requirements.
drainage patterns from those present prior to the construction activity including
activities to install, replace or maintain utilities under roadways or other paved areas
that return the surface to the same condition?
No Proceed to 3.2.4.
3.24 Is the project on undeveloped land (land with no human-made structures such as Yes Project is excluded. Submit variance for Sites with Land Disturbances to
buildings or pavement) that will remain undeveloped after the project? Undeveloped Land that will Remain Undeveloped Excluded from Permanent
Water Quality Requirements.
No Proceed to 3.2.5.
3.25 Will the post-project condition result in surface water discharge during the 80th No Project is excluded. Submit study along with variance for Non-residential and
percentile storm runoff event? Non-commercial Infiltration Conditions Excluded from Permanent Water Quality
Requirements.
Yes =] This exclusion does not apply. Permanent water quality is required.
3.3 Category 3: Residential, Agricultural and Commercial projects
331 Is the project a single-family residential lot, or agricultural zoned lands, greater than or [Yes O Proceed to next line.
equal to 2.5 acres in size per dwelling unit?
No Proceed to 3.3.2.
Is the project site greater than 10% impervious? No =] Project is excluded. Submit variance for Large Lot Single Family Sites Excluded
from Permanent Water Quality Requirements.
Yes O Proceed to next line.
Is the project site greater than 20% impervious? Yes O This exclusion does not apply. Permanent water quality is required.
No O Proceed to next line.
Will the post-project condition result in surface water discharge during the 80th No O Project is excluded. Submit study along with variance for Large Lot Single
percentile storm runoff event? Family Sites Excluded from Permanent Water Quality Requirements.
Yes =] This exclusion does not apply. Permanent water quality is required.




Section Questions Response [Check those that apply |Instructions
3.3.2 Will 100% of the runoff from the residential or commercial site be captured? Yes =] This exclusion does not apply. Permanent water quality is required.
No o Proceed to next line.
Is all or a portion of the site undeveloped or will it remain undeveloped after Yes =] This portion of the project is excluded. Submit variance for Sites with Land
construction? Disturbance to Undeveloped Land that will Remain Undeveloped Excluded from
Permanent Water Quality Requirements. Proceed to next line.
No o Proceed to next line.
Is the remaining untreated impervious area greater than 20% of the site? Yes =] This exclusion does not apply. Permanent water quality is required.
No o Proceed to next line.
Is the remaining untreated impervious area greater than one acre? Yes =] This exclusion does not apply. Permanent water quality is required.
No o Proceed to next line.
Is it practicable to capture runoff from portions of the site that will not drain to a No o Document justification demonstrating that it is not practicable to capture runoff
control measure? from this portion of the site in the drainage report. No further action is needed.
Yes =] This exclusion does not apply. Permanent water quality is required.
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