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PROFESSIONAL ENGINEER CERTIFICATION

“I affirm that this report and plan for the drainage design of Healthspan Medical Office

Building 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.”

Kevin S. Roth
Registered Professional Engineer
State of Colorado No. 35704
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1. GENERAL LOCATION AND DESCRIPTION
A. Site Location

Healthspan Medical Office Building (hereafter referred to as The Site) is located on Lot
6G-3A-1, The Meadows Filing No. 17, Area No. 4, and is situated in the Northwest quarter
of Section 34, Township 7 South, Range 67 West of the 6" Principal Meridian, Town of
Castle Rock, Douglas County, State of Colorado. Refer to the Vicinity Map in Appendix A

for site location.

The site is bounded to the north by Sol Danza Drive and Virtuoso Loop, to the south and
west by Prairie Hawk Drive, and to the east by Little Sunshine’s Playhouse of Castle Rock
and the undeveloped Lot 6G-3A-2.

B. Description of Property

The area of The Site is approximately 1.79 acres. The Site has been previously overlot
graded. The Site primarily falls from the southwest to the northeast. Slopes near Prairie
Hawk Drive to the south are upwards of 3:1 (horizontal:vertical), with the greatest slopes
at the southeast corner of the property. Slopes for the remainder of the site are generally

between 2% and 7%.

The site soil, as detailed in the USDA NRCS Soil Map of the Castle Rock area (see
Appendix A) is Bresser Sandy Loam (BrB) across the entirety of the site. Bresser Sandy

Loam is classified as NRCS Hydrologic Soil Group B.

The proposed improvements of the site include a two-story medical office building totaling
approximately 23,668 square feet, two outdoor patio/amenity spaces, interior drive/fire
lanes with two points of access, parking stalls, interior sidewalks providing pedestrian
access, extension of underground utilities to serve the building and the site, and

associated landscaping.

Ground water was encountered at depths of approximately 21 to 28.5 feet below existing
ground surface (see Geotechnical Study by CMT Technical Services). It is anticipated
that groundwater will not be an issue at these depths. The geotechnical engineer
recommends drilled pier foundations that will require groundwater to be removed from
shaft or concrete placed from bottom of shaft via tremie. The geotechnical engineer also

recommends a perimeter exterior drain system with gravity or sump outlet.
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2. DRAINAGE BASINS AND SUB-BASINS
A. Major Basin Description

There are no known major drainage way planning studies or flood hazard area

delineations that influence the site.

The Site is not within a FEMA regulated floodplain as depicted on the FIRM panel
08035C0169G, revised March 16, 2016. See Appendix A for the FIRMette map for the

site. There are no proposals with this project to request a Letter of Map Revision (LOMR).

The Site was considered within the Phase 3 Drainage Report for The Meadows Filing No.
17, Lots 5 and 6 (“Master Report”), prepared by C2C Engineering Inc, February 15, 2005.
Calculations from the Phase 3 Drainage Report for CRDC Virtuoso Loop — Lot 6G-3A-1
(“Original Report”), prepared by Roth Lang Engineering Group, September 20, 2024 were

also considered with this report.

Runoff from this site is directed into the existing storm sewer to the northeast. These flows

are conveyed to the Filing 17 Regional Detention Pond which outlets to East Plum Creek.
B. Sub-Basin Description

The following is a description of the historic drainage patterns of The Site. The site is split
into two sub-basins (Basins H1-A and a portion of H2) from the Master Report and Original
Report. Flows from Basin H1-A, which includes the entire undeveloped portion of the site,
sheet flow northeast where it is concentrated in a swale that then conveys flows to Lot 6G-
3A-2, where there exists a temporary sediment basin with standpipe outfall. Outfall from
this temporary sediment basin is routed to the existing detention pond via storm pipe.
Flows from Basin H2, which is made up of the southern half of the private Virtuoso Loop,
drain in the southern gutter of Virtuoso Loop where they are then captured into an existing
inlet located at the southwest corner of Virtuoso Loop and Limelight Avenue. This runoff
is then conveyed to the existing detention pond via the same storm pipes. The Original
Report created a storm stub for the site to connect to once developed. This stub connects
to the same inlet that captures runoff from basin H2. The master developer has designed

this existing storm system to convey the developed runoff from the area.

There are no major drainage ways or drainage patterns onto The Site.
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3. DRAINAGE DESIGN CRITERIA
A. Regulations

This project complies with the Town’s floodplain ordinance. No regulated flood plains
were found adjacent to The Site and will not be requesting Mile High Flood District

maintenance eligibility review.

The runoff from this project is conveyed via roadway and storm sewer to the existing
regional detention pond. There are no new or additional impacts to any stream

preservation areas with this development and project is not within a Stream Buffer area.
B. Development Criteria

The drainage design for the proposed site has been prepared following the regulations
outlined in the Town of Castle Rock Storm Drainage Design and Technical Criteria
Manual (SDDTCM), revised 2025, and Volumes 1, 2 and 3 of the Urban Storm Drainage
Criteria Manual (USDCM) from the Mile High Flood District.

This report references the previously mentioned Master Report and Original Report. This
report also references Phase 2 Drainage Report — Little Sunshine’s Playhouse, Lot 6G-
3A-3, The Meadows Filing No. 17 (“Lot 6G-3A-3 Report”), prepared by EES Inc, January
12, 2024. The findings represented herein comply with the previous studies of this area.
As shown in this study, water quality and detention will not be required for Lot 6G-3A-1,
since the Master Report and the associated construction drawings have already

incorporated the design of a water quality and detention pond northeast of the site.
C. Hydrologic Criteria

One-hour point rainfall values were obtained from Table 6-1 of the SDDTCM. For the 5-
year storm, P1= 1.43 inches and for the 100-year storm P1= 2.60 inches.

The peak discharges were determined by the Rational Method, due to drainage areas in
The Site containing less than 90 aces. All calculations were performed using the
Rational Method Formula. Runoff “C” coefficients for hydrologic soil group B were taken

from Table 6-5 (USDCM) and utilized in the composite impervious calculations. The
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recommended percentage of imperviousness values were taken from Table 6-3
(USDCM).

Hydrologic calculations have been prepared for the 5-year (minor) and 100-year (major)

storm events.

This project does not require onsite water quality or detention as it was provided for

regionally.
D. Hydraulic Criteria

Street capacity references are to the local standard although no public streets, nor

private streets, are impacted.

All storm sewers have been designed to convey the runoff from the 100-year storm

event.

There are no detention pond structures, outfalls or open channels that will require

hydraulic analysis.
There are no variances from the criteria requested with this project.
4. DRAINAGE FACILITY DESIGN
A. General Concept

The previous reports sub-basins H1-A and H2 and the assumptions made therein have
been directly compared to the calculated values for this project. Calculations were made
using MHFD and Town Criteria. The composite imperviousness of all on-site Basins is
78.3%. This developed imperiousness is less than the 95% assumed by Master Report,
therefore the regional detention pond has capacity for the developed condition of the
site. Runoff generated from the site will be conveyed to the existing regional detention
pond via a series of RCP and PVC. These pipes have been sized per the requirements
in the SDDTCM.

The site will develop into a two-story medical office building with requisite parking, drive
aisles, and landscaping. The drainage patterns anticipated in previous studies will be

followed with this development.

Appendix C include applicable exhibits of the hydrology that were used in the

development of this site.
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B. Specific Details

Sub-Basin A1 (0.08-acres) consists of patio, sidewalk, generator area, and landscaped
area. Surface runoff will be collected by a two 18” landscape inlets, one of which being
designated design point 1 (DP 1). Storm runoff will be conveyed by proposed 8-inch
PVC from DP 1 to DP 2.

Direct Runoff: Q5=0.12 cfs Q100= 0.42 cfs

Sub-Basin A2 (0.34-acres) consists of parking area, drive, sidewalk and landscaped
area. Surface runoff will primarily sheet flow to a No. 16 single valley inlet at DP 2. Storm
runoff will be conveyed by a 15-inch RCP from DP 2 to DP 3.

Direct Runoff: Q5 =0.92 cfs Q100= 2.21 cfs

Sub-Basin A3 (0.19-acres) consists of parking area, drive, sidewalk and landscaped
area. Surface runoff will primarily sheet flow to a No. 16 single valley inlet at DP 3. Storm
runoff will be conveyed by an 18-inch RCP from DP 3 to DP 4.

Direct Runoff: Qs =0.71 cfs Qi00= 1.41 cfs

Sub-Basin A4 (0.27-acres) consists of parking area, drive, sidewalk and landscaped
area. Surface runoff will sheet flow and gutter flow to a No. 16 single combo inlet at DP
4. Storm runoff will be conveyed by an 18-inch RCP from DP 4 to DP 5.

Direct Runoff: Qs =1.03 cfs Q100= 2.05 cfs

Sub-Basin A5 (0.16-acres) consists of parking area, drive, sidewalk, patio and
landscaped area. Surface runoff will primarily sheet flow to a No. 16 single combo inlet
at DP 5. Storm runoff will be conveyed by an 18-inch RCP from DP 5 to the connection
to the existing 18-inch RCP stub. This existing RCP conveys the flow to the existing

detention facility.
Direct Runoff: Qs = 0.57 cfs Q100= 1.15 cfs

Sub-Basin B1 (0.30-acres) consists of roof area of the building and a portion of a patio
area. This area includes overhangs where runoff will be captured on roof inlets and
conveyed to downspout. Runoff will be conveyed to the site storm sewer via an
underground 8-inch PVC connecting to the inlet at DP 2. The roof drains have been

sized for 3 times the anticipated flows.
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Direct Runoff: Qs =1.19 cfs Q100= 2.32 cfs

Sub-Basin H2 (0.28-acres) consists of the onsite southern halves of the existing Sol
Danza Drive and Virtuoso Loop, onsite drive, sidewalk, and landscaped area. This is
part of the historic basin that was created by the Master Report. Surface runoff will gutter
flow to an existing Type R inlet that is located on the southwest corner of the intersection
of Virtuoso Loop and Limelight Avenue. This existing Type R inlet conveys flow to

existing RCP storm sewer that conveys flows to the existing detention facility.
Direct Runoff: Qs =1.02 cfs Q100= 2.08 cfs

Sub-Basin OS1 (0.13-acres) consists of patio and landscaped area. Surface runoff will

primarily sheet flow offsite to Lot 6G-3A-3. Storm runoff will then be conveyed to the
north by a property line swale that was constructed by the development of Lot 6G-3A-3.

From there, flows will then follow historic drainage patterns per the Master Report.
Direct Runoff: Qs =0.13 cfs Q100= 0.64 cfs

Sub-Basin OS2 (0.04-acres) consists of sidewalk and landscaped area. Surface runoff

will sheet flow offsite to Lot 6G-3A-2. Runoff will then follow historic drainage patterns

per the Master Report.
Direct Runoff: Qs =0.03 cfs Q100= 0.18 cfs
C. Stormwater Storage Facilities

The existing regional water quality and detention basin is detailed in the Master Report.
This basin provides 3.062 acre-feet of volume for water quality and 6.546 acre-feet of
storage volume for the 100-year storm event. The outfall structure of this pond was
constructed with a water quality restrictor plate, a notch for the restricted 10-year
discharge, and an orifice plate on the outlet pipe that is sized for the restricted 100-year
discharge. The outlet pipe outfalls onto a riprap pad to the northeast where flows are
then conveyed via a swale towards East Plum Creek. There is an emergency spillway

provided for this basin that also outfalls to the northeast towards East Plum Creek.
D. Compliance with Previous Reports

Master Report Basin H1: The table below provides a summary of the proposed areas

being routed to the existing storm system and detention pond as they relate to the
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assumptions made in the Master Report. The “Proposed Basin” is part of the Master
Report Basin H1. The portion of Basin H1 that falls within this project site shows a
reduction in imperviousness. Due to the overall reduction in imperviousness, no adverse

impacts to the storm system and existing regional detention basin are expected.

C5 C100
Proposed Basin 0.66 0.79
Master Basin H1 0.81 0.88

Original Report Basin H1-A: The table below provides a summary of the proposed areas

being routed to the existing storm system and detention pond as they relate to the
assumptions made in the Original Report. The “Proposed Basin” is all of the Original
Report Basin H1-A. Due to the overall reduction in imperviousness, no adverse impacts

to the storm system and existing regional detention basin are expected.

C5 C100
Proposed Basin 0.66 0.79
Original Basin H1-A 0.81 0.87

Lot 6G-3A-3 Report Basin H-1.6: The table below provides a summary of the proposed

areas being routed offsite as they relate to the assumptions made in the Lot 6G-3A-3
Report. The proposed Basin OS1 is a reduction in the total area and runoff of Lot 6G-3A-
3 Basin H1-A. Due to the overall reduction in area and runoff, no adverse impacts to Lot
6G-3A-3 are expected.

Area Q100

Proposed Basin OS1 0.13 0.64
Lot 6G-3A-3 Basin

H1-A 0.28 1.22
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5. ENVIRONMENTAL PROTECTION CRITERIA

The site will include disturbance of approximately 1.48 acres. The soils on site belong to
hydrologic group B. The construction plans will include detailed Construction BMP Plans

to mitigate and prevent erosion and sediment transportation.

The erosion control measures will be placed on The Site to reduce the on-site erosion,
prevent sediment from entering the storm sewer system, and to eliminate sediment
deposit off-site. Vehicle tracking control pads will be placed at the entrances to The Site.
Silt fences and straw bale barriers will be used in swales and around The Site. Gravel
protection will be constructed around all inlets. Surface roughening will be used on all
slopes 4:1 and greater. All disturbed areas not being covered by asphalt, concrete, or
landscaping will be reseeded with an approved seeding mixture as soon as practical
after grading. All erosion control measures shall be maintained and repaired by the
contractor during construction. The contractor shall inspect and repair all erosion control

measures as needed following each heavy precipitation or snowmelt.

6. CONCLUSIONS

This Drainage Report complies with the technical criteria set forth in the Town of Castle
Rock Storm Drainage Design and Technical Criteria Manual as well as the Storm

Drainage Criteria Manual from the Mile High Flood District.

The storm system has been designed to effectively intercept and convey flows up to and
including the 100-year storm away from structures and to the downstream system.
Conveyed flows will be treated and attenuated for flood control at the existing water
quality and detention pond. This report also shows compliance with the previous
drainage reports in the area. Therefore, this project should create no adverse impact to

upstream or downstream developments or infrastructure if constructed as proposed.

The proposed storm system is a private system. The maintenance responsibility of the

onsite storm system will be the burden of the landowner for this proposed system.

The Sediment and Erosion Concept is designed to prevent soil transport and if

transported, soil must be detained before leaving The Site.
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APPENDIX A — Maps
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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 18, Aug 29, 2025

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

Date(s) aerial images were photographed: Mar 1, 2023—Sep 1,
2023

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
BrB Bresser sandy loam, cool, 1 to 1.8 100.0%
3 percent slopes
Totals for Area of Interest 1.8 100.0%

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
major 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,
onsite investigation is needed to define and locate the soils and miscellaneous

areas.
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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.
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Custom Soil Resource Report

Castle Rock Area, Colorado

BrB—Bresser sandy loam, cool, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2tlpj
Landscape: River valleys
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 100 to 130 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Bresser, cool, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bresser, Cool

Setting
Landscape: River valleys
Landform: Hillslopes, Terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Tertiary aged alluvium derived from arkose

Typical profile
Ap - 0 to 5 inches: sandy loam
Bt1 - 5 to 8 inches: sandy loam
Bt2 - 8 to 27 inches: sandy clay loam
Bt3 - 27 to 36 inches: sandy loam
C - 36 to 80 inches: loamy coarse sand

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B
Ecological site: R049XB210CO - Sandy Foothill

13



Custom Soil Resource Report

Hydric soil rating: No

Minor Components

Truckton
Percent of map unit: 5 percent
Landscape: River valleys
Landform: Hillslopes, Terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Sampson
Percent of map unit: 5 percent
Landscape: River valleys
Landform: Terraces, Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XC202CO - Loamy Foothill Palmer Divide
Hydric soil rating: No

14
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Runoff Chapter 6

TABLE 6-3. RECOMMENDED IMPERVIOUSNESS BY SURFACE TYPES

Roadways and Paved Streets 95%
Concrete Driveways and Walks 95%
Roofs 95%
: No Traffic (Pedestrian Use) 40%
Gravel Low-traffic Areas (Maintenance Paths and Substations) 60%
. High-traffic Areas (Roadways and Parking) 80%

Disturbed Soil (Including Lawns, Managed/Active Turf, Landscaped Areas with

20%
Water-Wise Vegetation, and Uncompacted Gravel/Mulch Planting Beds) °
Undisturbed or Decompacted Soil (Native Grasses and Open Space Areas) 5%
. . i Landscape Applications (without Subgrade Drainage Layer) : 25% - 45%
Artificial Turfs ] > : — :
: Sport Fields (with Underdrain Pipe System) : 60% - 80%
Water Surfaces (Lakes/Reservoirs/Irrigation Ponds) 100%

Grass Cover (Varies with Panel Orientation Relative to

: 10% — 45%
: Ground Contours) 0% - 45%

Solar Fields?

Gravel Cover (Varies with Panel Orientation Relative to

' % — 75%
: Ground Contours) 50% - 75%

Historic Flow Analysis, Greenbelts, Agricultural 5%
Newly Graded Areas 65%
: Retention Ponds & Constructed Wetland Ponds 100%
{ Rooftop Systems — Blue Roofs 95%
{ Rooftop Systems — Green Roofs (extensive) 65%
ST | Rooftop Systems — Green Roofs (intensive) 50%
Control Permeable Pavement - CGP/PGP/RGP 55%
Measures® Permeable Pavement - PICP 45%
: Extended Detention Basins 25%
: Receiving Pervious Areas (incl. Grass Buffers & Grass Swales) : 20%
. Bioretention & Sand Filters 10%

! Consult with the manufacturer to get a recommended value.
2 Assumes 1:1 ratio of panels to aisles. See MHFD's technical memorandum regarding Determination of Solar Panel Field Runoff Coefficients and Imperviousness

Values for additional information on procedures for determining percent imperviousness based on panel width, panel spacing, and panel orientation relative to
ground contours and how to reflect other impervious areas such as roads and pads that may be part of a solar field and layouts with wider inter-panel spacing.

3 See MHFD's technical memorandum regarding Evaluation of Percent Imperviousness for Stormwater Control Measures for background information.
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Runoff Chapter 6

4.5 RAINFALL INTENSITY

The calculated rainfall intensity, /, is the average rainfall rate in inches per hour over a duration equal to t_. Obtain
1-hour point precipitation depths from National Oceanic and Atmospheric Administration (NOAA) Atlas 14 for the
average return periods of interest and apply Equation 5-1in the Rainfall chapter using tcas the storm duration,

td' Use the centroid of the catchment to determine the 1-hour point precipitation depths. The MHFD-Rational and
MHFD-Inlet Excel workbooks automatically calculate rainfall intensity based on 1-hour point precipitation depths for a
specified location.

4.6 RUNOFF COEFFICIENTS

Any watershed can be conceptualized as a combination of pervious and impervious surfaces. Pervious surfaces allow
water to infiltrate into the ground, while impervious surfaces do not allow for infiltration. In urban hydrology, the
relationships between pervious and impervious surfaces is important. Urbanization increases impervious area, causing
rainfall-runoff relationships to change significantly. In the absence of stormwater management controls that infiltrate
or detain runoff, urbanization increases peak runoff rates, volumes, and frequency of runoff and decreases the time to
peak.

When analyzing a catchment for planning or design purposes, estimates of the existing and probable future
imperviousness of the drainage area are needed. In some cases, the pre-development (i.e., historic) condition also must
be analyzed. Table 6-2 provides recommended imperviousness values based on land use types and is appropriate for
master planning analysis and conceptual design. Note that the land use classifications in Table 6-2 incorporate roads
that are included within the land use. Table 6-3 provides recommended imperviousness values for different surface
types and is appropriate for use during later stages of design when the layout of different types of impervious and
pervious areas on the site is known and the area of each surface type can be quantified.

The runoff coefficient, C, represents the integrated effects of infiltration, evaporation, depression storage, and
interception, all of which affect the rate and volume of runoff. Determining representative runoff coefficients requires
judgment based on the experience and expertise of the engineer.

Volume-based runoff coefficients were derived to improve consistency between CUHP and the Rational Method for
peak flow predictions (Guo 2013; Guo and Urbonas 2013). The coefficients developed by Dr. Guo were recalibrated
using CUHP Version 2.0.0 (Rapp et al. 2017). Using imperviousness, expressed as a decimal, and the Natural Resources
Conservation Service (NRCS) Hydrologic Soil Group (HSG), the equations in Table 6-5 can be used to calculate runoff
coefficients for design storm return periods for the Rational Method.

TABLE 6-5. RUNOFF COEFFICIENT EQUATIONS BASED ON NRCS HSG AND STORM RETURN PERIOD
i STORM RETURN PERIOD

WQE &

>-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
A Ca= Ca= Ca= Ca= Ca= Ca= Ca= :
. 08s0[v i 086" | ggyz[122 | oggul'= 0854]+0.025: 07791+0M0 | 0.645]+0.2564 :
B Cs= Cs= Cs = Cs= Cs= Cs= Cs= F
. 0835/ | 085700 0.807]+0.057 | 0.628]+0.249 : 0.558]+0.328 | 0.465]+ 0.426 A 0.3661+0.536 :
Cc/D Cemp= Cep= Cemp= Cemp= Cemp= Cep= Cep=

0.8341'> : 0.815]+0.035 ;| 0.735]+0132 : 0.560]+0.319 : 0.4941 +0.393 | 0.409] +0.484 : 0.315] +0.588 :
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‘ROTH LANG RUNOFF COEFFICIENT CALCULATIONS Healthspan Medical Office Building 10/7/2026

\ N ENGINEERING GROUP\ LLC
DEVELOPED CONDITIONS
PROPOSED LAND USE * (sf)
DRIVE & RUNOFF COEFFICIENTS
PAVED WALKS ROOF LAWN HYDROLOGIC SOIL GROUP B
TOTAL WEIGHTED AVG.
SUB-BASIN 95% 95% 95% 20% TOTAL AREA AREA PERCENT Cz Cs Cio Cioo NOTES
(sf) (acres) IMPERVIOUS (i)
A1 - 855 - 2,606 - 3,461 0.08 38.53% 0.27 0.30 0.37 0.61
A2 - 9,459 - 5,197 - 14,656 0.34 68.41% 0.54 0.57 0.61 0.74
A3 - 7,883 - 221 - 8,104 0.19 92.95% 0.77 0.79 0.81 0.86
A4 - 11,291 - 674 - 11,965 0.27 90.78% 0.75 0.77 0.79 0.85
A5 - 6,374 - 460 - 6,834 0.16 89.95% 0.74 0.76 0.78 0.84
B1 - 304 12,976 - - 13,280 0.30 95.00% 0.79 0.81 0.82 0.87
H2 - 11,115 - 1,232 - 12,347 0.28 87.52% 0.71 0.74 0.76 0.83
081 - 444 - 5,360 - 5,804 0.13 25.74% 0.17 0.20 0.26 0.55
082 - 48 - 1,637 - 1,685 0.04 22.14% 0.14 0.17 0.24 0.53
On-Site Total = 47,773 12,976 17,387 - 78,136 1.79 78.31% 0.63 0.66 0.69 0.79
- - - - - - 0.00% - - 0.06 0.43
Off-Site Total o - - - - - - 0.00% - - 0.06 0.43
2-Year 5-year 10-year 100-year

Cg 0.835i"1.169 | 0.857i"1.088 | 0.807i+0.057 | 0.465i+0.426

NOTES: a. Mile High Flood District "Urban Storm Drainage Criteria Manual: Volume 1" (Table 6-3)

b. Mile High Flood District "Urban Storm Drainage Criteria Manual: Volume 1" (Table 6-5)

10f5



QROTH LANG

N\ ENGINEERING GROUPN\ LLC

TIME OF CONCENTRATIONS

Healthspan Medical Office Building 10/7/2026

DEVELOPED CONDITIONS
BASIN DATA INITIAL/OVERLAND TIME ¢,) * TRAVEL TIME (t,) ™ Cg'\'\/llg %‘F) FIRST DESIGN POINT TIME OF CONC. FINAL (t.) *
t) ) er IN URBAN CATCHMENT (¢) * (te)
" CONVEYANCE
SUB-BASIN| AREA Cs |LENGTHL;| SLOPE S, t; LENGTHL, | SLOPE S; |CONVEYANCE | VELOCITY V, t; te LENGTHL; |IMPERVIOUS i t, t. REMARKS
(acres) (ft) (ft/ft) (minutes) (ft) (ft/ft) FACTORK © (ft/s) (minutes) | (minutes) (ft) (decimal) (minutes) | (minutes)
A1 0.08 0.30 40 0.200 3.4 - - - - - 5.0 - 0.385 -
A2 0.34 0.57 110 0.100 4.7 50 0.020 20 2.83 0.29 5.0 50 0.684 4.69
A3 0.19 0.79 45 0.040 2.4 55 0.020 20 2.83 0.32 5.0 55 0.930 0.49
A4 0.27 0.77 50 0.035 4.8 20 0.030 20 3.46 0.10 5.0 20 0.908 0.66
A5 0.16 0.76 80 0.040 5.2 20 0.020 20 2.83 0.12 5.3 20 0.900 0.82
B1 0.30 0.81 50 0.020 5.1 - - - - - 5.1 - 0.950 -
H2 0.28 0.74 20 0.020 2.3 440 0.040 20 4.00 1.83 5.0 440 0.875 | 12.85
0s1 0.13 0.20 30 0.333 2.8 75 0.300 20 10.95 0.11 5.0 75 0.257 | 21.81
0s2 0.04 0.17 20 0.250 2.6 - - - - - 5.0 - 0.221 -
NOTES:  a. MHFD, USDCM Volume 1, Equation 6-3: t; = (0.395 * (1.1 - Cs) * sart(L;)) / S ,***

b. MHFD, USDCM Volume 1, Equation 6-4: t, = L, / (60 * K * sqrt(S,
c. MHFD, USDCM Volume 1, Table 6-4: Heavy Meadow = 2.5, Tillage/Field = 5, Short Pasture & Lawns = 7, Nearly Bare Ground = 10, Grassed Waterway = 15, Paved Areas & Shallow Paved Swales = 20

d.

f.
f.

MHFD, USDCM Volume 1, Equation 6-2: ¢,
e. MHFD, USDCM Volume 1, Equation 6-5: t,

=t +1t;

) =L, /(60" V)

=(26-17i)+ (L, /(60 * (14i +9) * sqrt(S;)))
MHFD, USDCM Volume 1, Section 4.4.3, “The time of concentration shall be the lesser of the values calculated by Equation 6-2 and Equation 6-5."
MHFD, USDCM Volume 1, Section 4.4.4, "Use a minimum ¢, value of 5 minutes for urbanized areas."
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‘ROTH LANG STORM DRAINAGE SYSTEM DESIGN
\ N ENGINEERNGCROUPN LIC N RATIONAL METHOD PROCEDURE
5-YEAR STORM
DEVELOPED CONDITIONS
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
2|2
F = | -~ | & — S| 3 = I
] = [ w o = » —~ | = | = ~| E — [3
S S | 5 ¢ Sl || g3 g z | 2| S|E | &)
@ e §/8|g|§|. | 3|5|T|s/8z|5 8|38 )9 |/ 5|¢
& z | |l | El8 T |El8|E|Z|s|8|a || |a|m |k |5 | E [REMARKS
= Sy |go|ge|Z S gle| 2| E|lo|9 ||z |9 |uw|l=z|8]|E&
« o | z ¥ 4 - o | Y| Q@ | & | W g
< w < £ %) &) w H =z pur} o
= o 4 2 w >
» a
A1 1 0.08 ] 0.30| 5.0 [0.02] 143 |4.85]| 0.12
0.12| 1.0 8 75 | 2.24 | 0.56 [Routed from DP-1 Inlet to DP-2 Inle

A2 2 0.34 ) 057 | 50 [0.19] 143 |4.85]| 0.92

56 | 0.21 ] 4.71 [ 1.01 1.01) 0.7 15 84 | 3.29 [ 0.43 [Total flow at DP-2 Inlet; Routed from DP-2 Inlet to DP-3 Inlet
A3 3 0.19 ] 0.79 | 5.0 [0.15]| 1.43|4.85( 0.71
B1 3 0.30| 0.81 | 5.1 |[0.25]| 1.43|4.83| 1.19 119 20 8 65 | 5.56 | 0.19 |Routed from B1 roofdrain to DP-3 inlet

6.0 | 0.61|4.61| 281 281| 07 18 [ 170 | 4.32 | 0.66 [Total flow at DP-3 Inlet; Routed from DP-3 Inlet to DP-4 Inlet
A4 4 0.27 | 0.77 | 5.0 [0.21] 1.43|4.85| 1.03

6.6 | 0.82 | 4.47 | 3.67 367 | 0.7 18 42 | 4.69 | 0.15 |Total flow at DP-4 Inlet; Routed from DP-4 Inlet to DP-5 Inlet
A5 5 0.16 | 0.76 | 5.3 |0.12] 1.43 | 4.78 | 0.57

6.8 | 094|444 (418 Total flow at DP-5 inlet
H2 - 0.28 | 0.74 | 5.0 [0.21] 1.43|4.85| 1.02 Total flow leaving site in Virtuoso Loop southern gutter
0Os1 - 0.13] 0.20 | 5.0 [0.03] 1.43|4.85| 0.13 Total flow leaving site to Lot 6G-3A-3
0s2 - 0.04 | 0.17 | 5.0 [0.01] 1.43 | 4.85| 0.03 Total flow leaving site to Lot 6G-3A-2

NOTES: a. Castle Rock Storm Drainage Design and Technical Criteria Manual: 5-year (P1 = 1.43 in.), 100-year (P1 =2.60 in.)

b. MHFD, USDCM Volume 1, Equation 5-1:/ = (28.5* P ;) / (10 + T, )*"®
c. MHFD, USDCM Volume 1, Equation 6-1: Q = CIA

Healthspan Medical Office Building 10/7/2026
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‘ROTH LANG STORM DRAINAGE SYSTEM DESIGN
\ N ENGINEERNGCROUPN LIC N RATIONAL METHOD PROCEDURE
100-YEAR STORM
DEVELOPED CONDITIONS
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
2|2
F = | -~ | & — S| 3 = I
] = [ w o = » —~ | = | = ~| E — [3
S S | 5 ¢ Sl || g3 g z | 2| S|E | &)
@ |58 |5, |28 5T 8|3 |z|3 g3 o | 8z |z |E
& z | |l | El8 T |El8|E|Z|s|8|a || |a|m |k |5 | E [REMARKS
= Sy |go|ge|Z S gle| 2| E|lo|9 ||z |9 |uw|l=z|8]|E&
« o | z ¥ 4 - o | Y| Q@ | & | W g
< w < £ %) &) w H =z pur} o
= o 4 2 w >
» a
A1 1 0.08 | 061 ) 5.0 [0.05]|2.60|8.82| 0.42
042 1.0 8 75 | 3.29 | 0.38 [Routed from DP-1 Inlet to DP-2 Inle

A2 2 034 0.74 | 5.0 [0.25]|2.60|8.81( 2.21

54 | 0.30| 8.65| 2.58 258 | 0.7 15 84 | 4.32 | 0.32 [Total flow at DP-2 Inlet; Routed from DP-2 Inlet to DP-3 Inlet
A3 3 0.19 ] 0.86 | 5.0 [0.16] 2.60 | 8.82 [ 1.41
B1 3 0.30 | 0.87 | 5.1 |0.26] 2.60 | 8.78 | 2.32 232| 20 8 65 | 6.06 | 0.18 |Routed from B1 roofdrain to DP-3 inlet

5.7 | 0.72| 851 | 6.15 6.15| 0.7 18 [ 170 | 5.33 | 0.53 [Total flow at DP-3 Inlet; Routed from DP-3 Inlet to DP-4 Inlet
A4 4 0.27 | 0.85| 5.0 |0.23] 2.60 | 8.82 | 2.05

6.2 | 0.96 | 8.29 | 7.92 7.92| 07 18 42 | 5.59 | 0.13 |Total flow at DP-4 Inlet; Routed from DP-4 Inlet to DP-5 Inlet
A5 5 0.16 | 0.84 | 53 |0.13] 2.60 | 8.69 | 1.15

6.4 | 1.09 | 8.24 | 8.96 Total flow at DP-5 inlet
H2 - 0.28 | 0.83 | 5.0 |0.24] 2.60 | 8.82 | 2.08 Total flow leaving site in Virtuoso Loop southern gutter
0Os1 - 0.13 ] 0.55| 5.0 |0.07] 2.60 | 8.82 | 0.64 Total flow leaving site to Lot 6G-3A-3
0s2 - 0.04 | 0.53 | 5.0 [0.02] 2.60 | 8.82 | 0.18 Total flow leaving site to Lot 6G-3A-2

NOTES: a. Castle Rock Storm Drainage Design and Technical Criteria Manual: 5-year (P1 = 1.43 in.), 100-year (P1 =2.60 in.)

b. MHFD, USDCM Volume 1, Equation 5-1:/ = (28.5* P ;) / (10 + T, )*"®
c. MHFD, USDCM Volume 1, Equation 6-1: Q = CIA

Healthspan Medical Office Building 10/7/2026
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Runoff Summary Table

Basin Area % | Q5 (CFS) | Q100 (CFS)

A1 0.08 38.53% 0.12 0.42

A2 0.34 68.41% 0.92 2.21

A3 0.19 92.95% 0.71 1.41

A4 0.27 90.78% 1.03 2.05

A5 0.16 89.95% 0.57 1.15

B1 0.30 95.00% 1.19 2.32

H2 0.28 87.52% 1.02 2.08
o) 0.13 25.74% 0.13 0.64
0S2 0.04 22.14% 0.03 0.18




Drainage Conformance Letter October 7, 2026
Healthspan Medical Office Building Castle Rock, CO

APPENDIX D — Excerpts and Drainage Plans from Previous Reports



PHASE IIT DRAINAGE REPORT

For

THE MEADOWS
Filing No. 17, Lots 5 and 6

Located northeast of Meadows Boulevard and Prairie Hawk Drive
Section 34, Township 7 South, Range 67 West,
Town of Castle Rock

Prepared for:

Castle Rock Development Company
3033 E. First Avenue Ste. 410
Denver, CO 80206

Prepared by:
CVL Consultants of Colorado, Inc.
7901 E. Belleview Ave, Suite 150

Englewood, CO 80111
Phone (720) 482-9526

February 15, 2005



| I GENERAL LOCATION AND DESCRIPTION

1.

‘ D A. Location

The Meadows Filing No. 17 contains Lot 5 and Lot 6 of Block 1
with a total area of approximately 48.5 acres; offsite basins from
Outfall 4 and Outfall 5 are 9.0 acres and 43.6 acres respectively.
Please refer to the vicinity map located in the appendices.

The'project is located in the northwest quarter section of Section
34, Township 7 South, Range 67 West of the 6" Principle
Meridian. '

Meadows Parkway (146 ROW) is adjacent to western boundary of
the property and Prairie Hawk Drive (120’ ROW) is adjacent to the
southern boundary. The site is bound on the northeast by the
AT&SF railroad (100° ROW).

Lot 5 and Lot 6 are a part of the Meadows Filing No. 17 proposed

- development. Filing 17 is designated for commercial, office, or

industrial uses which covers the northwest and northeast sides.
Filing 18, south of Prairie Hawk Drive, is designated as single-
family and multi-family uses.

B. Description of Property

1.

Generally the existing topography élopes vary from 3% to 10%

- draining in a northerly direction. The landscape is void of trees

and shrubs and covered in natural grasses. The property soil is a
well-drained, sandy loam of the Bresser series.

There are no existing drainageways that traverse through the site;
however two small natural swales are present, one draining to the
existing 72” culvert under the railroad and the other that terminates
approximately 300 feet upstream of the previously-stated swale.
Plum Creek is located northeast of the project boundary.

The proposed development of Lot 5 & Lot 6 will consist overlot
grading, installation of water, sewer, and storm drainage utilities,
private drives and minor access improvements to Prairie Hawk
Driven and Meadows Parkway. This is in anticipation for the
development of a movie theater and other commercial, office, or
industrial uses that are unknown at this time.



C. Irrigation facilities

There are no known irrigation facilities present on the site or near the
project boundary.

D. Existing and Proposed Land Uses

Currently the land is vacant and unused; previously it was utilized for
agricultural purposes. The proposed development will consist of
commercial, office, or industrial uses. Generally, the site will be overlot
graded to create pad sites with slopes varying from 1% to 3% draining in a
northerly direction.

II. DRAINAGE BASINS AND SUB-BASINS

A. Major Basin Description

1.

The Phase II Drainage Study for The Meadows Filing 17, by CVL
Consultants addressed the development of the entire Filing and was
referenced in the drainage design of Lots 5 & 6. However, the
proposed design herein differs from the underlying Phase II Drainage
Report. Engineering Partners Inc.’s Phase III Drainage Report for
Meadows Filing 18 describes the basins upstream of lots 5 and 6.
Flood Insurance Rate Maps (FIRM) Community Panel Numbers
080050 0170 C and 080050 0188 C show the site is in Zone “X”
which is classified as areas determined to be outside the 500-year
floodplain.

East Plum Creek is east of the subject property and the 6400 South
Tributary is located to the west. The property drains to East Plum
Creek, a tributary of Plum Creek that feeds Chatfield Reservoir.

According to the U.S. Department of Agriculture Soil Conservation
Service’s “Soil Survey of Castle Rock Area, Colorado”, the soil is
made up of Bresser sandy loam (Br B), classified as hydrologic soil
group “B”.

B. Sub-basin Description

1.

Historically, the site drains east and northeast toward the Atchison
Topeka and Sante Fe (AT & SF) railroad. The east half of the
property drains to an existing 72” culvert under the railroad and is
further conveyed to East Plum Creek via channel on the other side of
the railroad tracks. The west half drains to the ditch along side the
railroad, which conveys storm water to a storm drain system in



Meadows Parkway. Said storm drain outlets into East Plum Creek
approximately one-quarter mile northeast.

2. Currently, Filing 18 releases undeveloped flows from the land lying
south of lots 5 and 6 onto the site via culverts under Prairie Hawk
Drive at Outlet 4 & Outlet 5. Per the Filing 18 Phase III drainage
report, it is anticipated that with the development of Filing 18, that
both of these off-site basins will provide their own detention and
water quality to maintain release at historic rates. The design of the
downstream storm drain system accounts for handling the 100-year
release rates for both of these outfalls.

III. DRAINAGE DESIGN CRITIERIA

A.

Regulations

Because the project site is smaller than 160 acres, the Rational Method as
opposed to the Colorado Urban Hydrographic Procedure (CUHP) is used
to calculate runoff. The detention volume calculations are performed in
accordance with the Town of Castle Rock Public Works Regulations
(TOCRPWR). Water quality volumes and outlet structure are designed
per Urban Drainage and Flood Control District (UDFCD) criteria.

Development Criteria Reference and Constraints

1. The “Phase II Drainage Report for Meadows Filing 18” by

 Engineering Partners, Inc. is referenced with respect to the offsite
basins that are tributary to the project site via two existing 36” storm
drains under Prairie Hawk Drive. “Phase II Drainage Report, The
Meadows Filing No. 17” by CVL Consultants of Colorado, Inc.
describes a preliminary plan that includes the project site. However,
the horizontal layout and drainage design presented in that report
varies from this report. '

2. The Phase III Drainage Study for Filing 18 describes the off-site
basins, Outfall 4 and Outfall 5, located in Filing 18 that impact Lot 5
& Lot 6 drainage designs. This information is taken into account in
this design.

3. The surrounding area is mainly undeveloped at this time; consequently
there are few existing conditions that affect the development of this
site. Development of Lot 5 & 6 will connect the existing 36” storm
drains crossing Prairie Hawk Drive to the proposed storm drain system
that is proposed throughout the site. Filing 18 intends to provide
detention and water quality for the off-site basins prior to releasing the
flows at historic rates. Developed flows and will be passed through



E.

the -existing 72” culvert under the tracks into the proposed regional
detention facility where detention will be provided for the
development of Lot 5 & 6. Water quality will be provided for the
entire upstream basin in the regional facility as well.

Hydrological Criteria

1. One-hour point values were obtained from Table 401 of the Town of
Castle Rock Public Works Regulations.

2. The Rational Method was utilized to calculate storm runoff through
the use of Standard Form SF-3 and StormCAD.

3. Required detention volumes were computed for the 10-year and 100-
year events per the TOCR PWR. UDFCD was used to determine
water quality volumes based on a 40-hour drain time. Stage-storage
tables and graphs are used to determine associated storage elevations.
Historic release rates are determined per the TOCR PWR for the
applicable soil type and contributing basin area.

4. The 5-year event was used for minor storm analysis; the 100-year
event was used for the major storm analysis.

5. Water quality capture volume is calculated per the Urban Drainage and
Flood Control District’s criteria, Volume III.

Hydraulic Criteria

1. The storm drain network onsite is designed to convey the developed
100-year runoff, as well as the 100-year historic discharge from the
upstream basins, west of Prairie Hawk Drive (designated as Outfalls 4
and 5 per the Filing 18, Phase ITI Drainage Report). Storm drain stubs
to each pad site are sized for the 100-year event. This network of pipe
will convey runoff to the regional detention and water quality facility
located east of the tracks. The pond is sized for the detention and
water quality volume required for lots 5 and 6 and the water quality
volume for the upstream basins at Outfall 4 and QOutfall 5. StormCAD
is used to determine hydraulic grade lines, pipe sizing, and flow
routing.

2. Urban Drainage criteria are used to design the pond’s water quality
control features and outlet structure design.

Variances from Criteria.

No variances from criteria are being requested at this time.



IV.

DRAINAGE FACILITY DESIGN

A.

General Concept

1. Typically, storm water will sheet flow across the landscape at shallow

slopes of 1% to 3%, into a storm drain system sized for the 100-year
event. Approximately 43.9 ac. of the total Lot 5 & 6 property’s 48.5
ac. will be treated in the regional pond.

. The site is isolated from tributary off-site drainage on three of the four

boundaries. Drainage from Filing 18, across Prairie Hawk Drive, is
tributary to this site. Said storm water is conveyed through two
existing 36” culverts. These culverts will be connected to the
proposed storm drain network on site. This design is in compliance
with the improvements proposed in the “Phase II Drainage Report,
The Meadows, Filing No.17” by CVL Consultants of Colorado, Inc.

. The Appendix includes a FIRM, a soil survey, hydrological and

hydraulic computations and a developed drainage map showing basin
boundaries.

Generally, storm water will sheet flow across the parcels between the
roadways into a storm drain stub, sized for the 100-year storm. This
typical drainage pattern applies to sub-basins, E, F, G, H, I, L and K.
Sub-basins A through D are located on the east half of Prairie Hawk
Drive. These drainage basins will be routed into inlets within the
street. Basin K is the future theater site, described in the Phase III
Drainage Report for the Meadows Theater by CVL Consultants of
Colorado, Inc., compiled in conjunction with this report for lots 5 and
6. Basin K is further sub-divided into basins K1, K2, K3, K4, and K5
representing the sump inlets in the parking lot area for the theater.
Inlets are sized using the TOCR PWR Figure 803. StormCAD is used
in conjunction with Standard Form SF-3 to determine pipe sizing and
flow routing and results are included in the appendices.

OS-1 through OS-7 are onsite areas that cannot be routed into the
regional pond. These basins will drain along the railroad ditch into an
existing culvert at Meadows Parkway or onto Meadows Parkway
itself. However, these basins will have very low impervious values are
much smaller than the original historic basins. Eventually, surface
runoff from these basins is conveyed to East Plum Creek via overland
flow or existing storm drain systems in Meadows Parkway. The last
basin, OS-8, is the area including the regional pond facility.



B.

5. At locations of the stubs at design points 3, 12, 19, 28, 32 and 37

temporary sediment ponds will be constructed. Temporary diversion
dikes will be graded along the boundaries of the site to direct drainage
to these sediment ponds. Permanent water quality will be provided in
the regional detention facility.

Specific Details

1. Currently, the existing 72” culvert under the railroad daylights at

existing ground into an existing swale. However, the installation of a
downstream detention and water quality facility required that these
flows be conveyed to the bottom of the pond at 4:1 slope. To ensure
prevent erosion and slope stability, a grouted sloping boulder drop of
11.5° with a stilling basin will be used to carry flows to the pond
bottom.

. The required detention and water quality volumes for lots 5 and 6, as:

well as the required water quality volumes for the upstream, offsite
basins west of Prairie Hawk Drive are provided in the regional
detention and water quality pond. The total required water quality
volume is 3.062 ac-ft, including 1.967 ac-ft for the onsite basin, 0.315
ac-ft for Outfall 4, and 0.780 for Outfall 5. This volume is achieved at
elevation 6090.00. Approximately 3.918 ac-ft and 6.546 ac-ft of
storage are required for the 10-year storm and 100-year storms
respectively.

Per the TOCR PWR for regional facilities, water quality volumes are
permitted to be inclusive within the 100-year volume and additive to
the 10-year volume. The entire upstream contributing watershed
determined the water quality volume required and the upstream basins
that required detainment of developed flows determined the detention
volume.

In this case, however, when the already detained off-site basins (Outlet
4 & 5) are added to the on-site water quality volumes and 10-year
detention volume, the total is greater than the 100-year volume and an
outlet structure cannot be designed to provide a 10-year and 100-year
release rate. Hence, it is proposed to "stack" the off-site water quality
volume below the additive on-site water quality volume and 10-year
storm elevation and below the 100-year detention volume. This allows
the 100-year volume to remain larger than the additive 10-year and
water quality volume and an outlet structure can be designed to release
the 10-year and 100-year historic flows. Including the water quality
volumes, the 10-year volume is thus attained at elevation 6093.46, the
100-year volume at 6093.97. The top of berm is at elevation 6095.5,



allowing for 1.5 feet of freeboard. The emergency spillway elevation
1s at elevation 6094.00.

The pond water quality outlet structure is designed per Urban
Drainage, including a water quality restrictor plate, a notch for the
restricted 10-year discharge and an orifice plate on the outlet pipe
sized for the restricted 100-year discharge. The 100-year and 10-year
historic release rates, based on Type B soils, are 38.0 cfs and 10.3 cfs
respectively. An emergency spillway sized for the developed 100-year
rate is provided.

3. The proposed drainage improvements will be privately owned and
maintained. Storm drain will be located in drainage easements or in
public right-of-way, so maintenance access is simplified. An access
road will be provided specifically for the pond.

4. The storm drain system and regioﬁal detention facility, when located
outside public right-of-way, will be located within easements
dedicated to the' Town.

V. CONCLUSIONS
A. Compliance with Standards

1. This drainage report is in compliance with the standards set forth in the
TCRPWR.

2. The design for The Meadows Filing No. 17, Lot 5 and Lot 6 site
complies with the major drainageway planning studies described in
section II.A.1 of this report.

3. Urban Drainage and Flood Control District’s criteria manual was
complied with for this report.



B.

Drainage Concept

1.

Because off-site flow is confined to the storm drain system upon
entering the site and the major event drainage pertaining to the onsite
flow is conveyed within the storm drain pipes, local damage from
storm water runoff is not anticipated. The regional detention pond will
reduce release rates to historic flows to minimize the effects of the
increase in post-development imperviousness. Combined, the above-
mentioned measures reduce the effects of detrimental runoff impacts
downstream.

The influence of the proposed development on major drainageway
planning studies is minimal as there is insignificant impact to
downstream drainageways.
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DRAINAGE CRITERIA MANUAL (V. 1)

TABLE RO-5
Runoff Coefficients, C
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 0.41 047 0.53
15% 0.14 0.24 0.32 0.43 049 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 0.38 047 0.52 0.57
35% 0.25 0.33 0.40 0.48 0.53 0.57
40% 0.28 0.35 042 0.50 0.54 0.58
45% 0.31 0.37 044 0.51 0.55 0.59 -
50% 0.34 0.40 0.46 0.53 0.57 0.60
55% 0.37 043 048 0.65 0.58 0.62
60% 0.41 046 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 0.9 0.96
0% 0.02 008 1 015 | 025 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 0.38 042
20% 0.12 0.20 0.27 0.35 040 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 0.36 042 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 0.38 043 048 051 . 0.54
60% 0.37 0.41 0.46 0.51 0.54 0.56
65% 0.41 0.45 049 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

06/2001

Urban Drainage and Flood Control District

RUNOFF

RO-11
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Polygon


ONSITE WEIGHTED IMPERVIOUSNESS
LAND USE AREA IMP__ | WEIGHTED IMP.
Al 0.5 100.00% 0.50
B1 0.76 100.00% 0.76
D1 0.59 100.00% 0.59
E1 4.84 95.00% 4.60
E2 0.88 100.00% 0.88
E3 0.54 100.00% 0.54
G1 5.63 95.00% 5.35
G2 0.55 100.00% 0.55
H1 3.92 95.00% 3.72
H2 0.71 100.00% 0.71
H3 0.31 100.00% 0.31
11 7.82 95.00% 7.43
12 0.39 100.00% 0.39
J1 455 95.00% 4.32
J2 0.43 100.00% 0.43
J3 0.31 100.00% 0.31
K1 1.46 67.00% 0.98
K2 0.55 82.00% 0.45
K3 0.55 93.00% 0.51
K4 2.41 91.00% 219
K5 2.07 92.00% 1.90
L . 455 95.00% 437
0OS5a 0.16 100.00% 0.16
0S5b 0.22 100.00% 0.22
~ TOTAL=] 44.70 e
ONSITE % IMP. WEIGHTED=} 94.26

Drainage Workbook-1401.xls
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Drainage Conformance Letter October 7, 2026
Healthspan Medical Office Building Castle Rock, CO

APPENDIX E — Summary of Water Quality Conformance to MS4 Permit Form



ToWN OF Summary of Water Quality

CASTLE Rock Conformance to MS4 Permit

L ORADO

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 Healthspan Medical Office Building

Project Owner Healthspan Development LLC

Project Location Lot 6G-3A-1, The Meadows Filing No. 17, Area No. 4.

ToCR Project Number SDP26-0030

Total Site Area 1.79 acres

Total Size of Common Plan of Development 1.48 acres

Check all that apply:
o] Project within Plum Creek Basin
[ ] Project within Cherry Creek Basin

Estimated construction completion date Spring 2028

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.

WQCYV standard

O Pollutant removal standard
O Runoff reduction standard
a

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)

Q

O 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.
O Cherry Creek Basin only, choose one: |—Tier 1 |—Tier 2 |—Tier 3
O No control measures provided (See Permanent WQ Worksheet for applicability)

Page |1 of 2
Rev. 12-2020



2. Was an exclusion to water quality applied as per SDDTCM Section 13.1.5? | Yes|o No

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

0

a

a

Summary of Water Quality
Conformance to MS4 Permit

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:

Stream Stabilization Sites

Excluded impervious area:

Trails

Excluded impervious area:

Oil and Gas Exploration

acres

acres

acCres

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?| Yes|o No

If yes, complete the following:

Excluded area:

Total Site area:;

acres
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?] |Yes|o No

If yes, complete the following:

Excluded area:

Excluded impervious area:
Total Site area:

acres
acres

acres, % site excluded

Total Impervious area:

acres, % impervious excluded

Page | 2 of 2
Rev. 12-2020



Drainage Conformance Letter October 7, 2026
Healthspan Medical Office Building Castle Rock, CO

APPENDIX F — Drainage Plan
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	Project Name: Healthspan Medical Office Building
	Project Owner: Healthspan Development LLC
	Project Location 1: Lot 6G-3A-1, The Meadows Filing No. 17, Area No. 4.
	ToCR Project Number: SDP26-0030
	Total Size of Common Plan of Development: 1.48
	WQCV standard: On
	Pollutant removal standard: Off
	Runoff reduction standard: Off
	Applicable site draining to regional WQVC control measure accepts drainage prior to: Off
	Applicable site draining to regional WQVC control facility with receiving pervious: Off
	Constrained redevelopment sites standard: Off
	Existing control measure with WQCV per previous criteria standards: On
	Cherry Creek Basin: Off
	No control measures provided See Permanent WQ Worksheet for applicability: Off
	Imperviousness of existing site: 
	undefined: 
	Imp AcSite Ac: 
	Variance required TCV No: 
	Reference Construction Permit No: 
	Total Site Area: 1.79
	Pavement management site: Off
	Excluded roadway redevelopment: Off
	Excluded existing roadway areas: Off
	Above ground and below ground utilities: Off
	Large lot single family home: Off
	Nonresidential and noncommercial infiltration: Off
	Land disturbance for land to remain undeveloped: Off
	Stream Stabilization Sites: Off
	Excluded area: 
	Variance required TCV No_2: 
	Excluded area_2: 
	Excluded area_3: 
	Excluded area_4: 
	Excluded area_5: 
	Excluded area_6: 
	Excluded area_7: 
	acres_2: 
	Trails: Off
	Oil and Gas: Off
	Total Impervious: 
	Excluded Impervious Area: 
	Excluded area_8: 
	Total Site area: 
	acres: 
	Excluded area_9: 
	Total Site area_1: 
	acres_3: 
	Estimated construction completion date: Spring 2028
	Reference Construction Permit No_2: 
	Was an exclusion to water quality applied as per SDDTCM Section 13: 
	1: 
	5?: No


	Cherry Creek Basin only, choose one:: Off
	Check all that apply:: Project within Plum Creek Basin
	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?: No
	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?: No


