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A. ENGINEER’S STATEMENT

The enclosed utility report and exhibits were prepared by me or under my direct supervision
and are correct to the best of my knowledge and belief. Said utility report has been prepared in
accordance with applicable Town of Castle Rock criteria and is in conformance with the master
utility plans for the affected area. | accept responsibility for any liability caused by negligent
acts, errors, or omissions on my part in preparing this report.

Registered Professional Engineer
State of Colorado No. 35219

B. OWNER/DEVELOPER’S STATEMENT

As Owner/Developer of Land(s) identified within this report; | agree to proceed, implement and
comply with all recommendations and requirements outlined herein.

Name of Developer

Authorized Signature
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A. SITE LOCATION
1. Avicinity map is included in the Appendices of this report for reference.

2. The proposed site, at 5050 Factory Shops Boulevard, is situated in the north half of Section 27,
Township 7 South, Range 67 West of the 6" Principal Meridian, Town of Castle Rock, County of
Douglas, State of Colorado.

3. Factory Shops Boulevard lies generally west of the site; the Outlet Access road intersecting with
Factory Shops Boulevard lies generally north of the site; the Outlets at Castle Rock retail
development lies generally east of the site; and parking and a Qdoba and Starbucks lies generally
south of the site.

4. Castle Pines Commercial Filing 10A lies generally west across Factory Shops Boulevard from the site.
This development includes the Lowe’s home improvement store and various commercially
developed outlots. The Promenade at Castle Rock development lies generally north and west of the
site including Sam’s Club to the north, King Sooper’s to the northwest, and various other commercial
developments and vacant lots. The Outlets at Castle Rock lies east of the site. Existing commercial
development, including the Outlets at Castle Rock’s west parking area, lies more immediately north
and south of the site; and additional commercial development lies further south of the site across
New Memphis Court, including various restaurants and retailers.

B. DESCRIPTION OF PROPERTY AND LAND USE

1. The subject site is approximately 1.1 acres within the Outlets at Castle Rock retail development.
Portions of the subject site are intended to be developed by the owner as a pad lot, generally within
the existing parking field west of the overall outlet development. Final development of the pad site,
including building construction, is to be accomplished by future tenants. The portion of the subject
site to be developed as a pad lot is approximately 0.9 acres, and the portion to be developed as pad
site is approximately 0.23 acre within this pad lot.

2. As described herein, the pad lot will be constructed by the property owner including construction of
site and utility infrastructure. The pad site, including buildings, site improvements immediately
adjacent to the buildings, and building utility service extensions from provided stubs will be
constructed by future tenants. Final water meter size(s) will be determined at the time of building
permitting based on the required demand of the total building water supply fixture units and any
additional water usage, as shown on the commercial fixture unit worksheet to be provided to the
Town of Castle Rock. Other phasing is not applicable to the proposed development described in this
report.

3. A breakdown of SFEs for the proposed development of the subject site (1.5 total) is included in the
Appendices of this report for reference.

4. Areas and land uses are described above and herein, and are included in the Overall Utility Plan and
calculations included in the Appendices of this report for reference. Pad Site B1 is anticipated to be
developed as an approximately 2,910 sf retail/office (bank).
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5. Irrigated open space and park areas other than landscaping typical of commercial development is
not applicable to the proposed development. As indicated by Section 4.4.1.1 — Water System
Average Daily Demands (ADD) within the Town of Castle Rock, Water System Design, 2018 Criteria
Manual (a.k.a. WATER MANUAL; see appendices), “...All tabulated ADD rates include irrigation
demands with the exception of multi-family residential, car washes, gyms/fitness centers, and
schools...” Regardless, the site is served by several separate, existing irrigation taps which will be re-
used to irrigate existing and proposed common landscape areas. No tap or stub is proposed for Pad
Site B1.

6. Anticipated commercial building size is reported in the calculations included in the Appendices of
this report for reference.

7. Neither Navigable Waterways nor major or minor drainageways and floodplains appear to be
applicable to the development described in this report.

8. Existing irrigation canals and ditches do not appear to be applicable to the development described in
this report.

9. Significant geologic features and topography do not appear to be applicable to the development
described in this report.

10. Existing On-Site Wastewater Treatment Systems (OWTS) do not appear to be applicable to the
development described in this report.

11. Existing water wells do not appear to be applicable to the development described in this report.

A. AVERAGE DAILY DEMANDS (ADD)

1. ADDs (582 gpd total) are tabulated in the Appendices of this report for reference. Initial and full
build-out are considered the same for the purposes of this report.

B. MAX DAY DEMANDS (MDD)

1. MDDs (1,455 gpd total) are tabulated in the Appendices of this report for reference. Initial and full
build-out are considered the same for the purposes of this report.

2. The largest potential commercial fire flow required for the size and type of the proposed buildings is
reported in the Appendices of this report for reference (1,500 gpm for the proposed use of Pad B1).
The proposed building is assumed to be non-sprinklered.

3. Residential fire flow is not applicable to the development described in this report.

4. MDDs associated with open space, parks, fields, and common area landscaping are not applicable to
the development described in this report.

5. Required storage volume (0.181 MG) and fire flow (1,500 gpm for the bank of Pad B1) is reported in
the Appendices of this report for reference.
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C. PEAKHOUR DEMANDS (PHD)

1. PHDs (3,201 gpd total) are tabulated in the Appendices of this report for reference. Initial and full
build-out are considered the same for the purposes of this report.

2. PHDs associated with open space, parks, fields, and common area landscaping is not applicable to
the development described in this report.

D. IRRIGATION DEMANDS

1. Asdescribed herein, separate irrigation demands are not applicable to the development described
in this report.

A. EXISTING DISTRIBUTION SYSTEM

1. Town, Castle Rock Utility Map (a.k.a. TOCR MAP 1; see appendices) indicates a 12” DIP waterline
exists in the drive immediately west of the Outlets at Castle Rock’s buildings, east of the proposed
pad lot. The same Castle Rock Utility Map indicates this waterline is a part of the overall system
serving the subject site, the Outlets at Castle Rock, and the surrounding development.

2. No known or anticipated shortcomings or bottlenecks are associated with this specific portion of the
existing system.

3. Pump station capacities do not appear to be applicable to the development described in this report.

4. Based on the calculations and as show in the Overall Utility Plan included in the Appendices of this
report for reference, static pressure at the proposed connection point to the existing system is 92.7

psi.
B. EXISTING SUPPLY FACILITIES

1. The proposed development lies within Parcel Number 10/11 of the 1°* Amendment to the Final
Water and Sanitary Sewer System Study for Castle Pines Commercial PD, prepared by TST Inc. of
Denver, Consulting Engineers, dated revised September 9, 2006 (a.k.a. STUDY; see appendices). The
STUDY indicates that a “...previous report entitled Water and Sanitary Sewer System Study, dated
November, 1994, was prepared for the overall Castle Pines Commercial PD...[and that the
STUDY]...updates the previous reports...” The STUDY includes the subject site within the Town of
Castle Rock’s Yellow Pressure Zone. The Town of Castle Rock Water Master Plan 2017 (a.k.a. WATER
MASTER PLAN; see appendices) corroborates inclusion of the subject site within the Yellow Pressure
Zone and indicates said zone is supplied by Tanks 12A and 12B.

2. No additional water infrastructure is proposed on the subject site. Therefore the highest and lowest
elevations of the subject site and subsequent anticipated maximum and minimum static water
pressures are equivalent to that pressure reported in Section VI.A.4 herein.

3. Tanks 12A and 12B serving the subject site are located to the southwest, near the intersection of
Meadows Parkway and Coachline Road. Their volumes, as reported in the WATER MASTER PLAN are
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3.94 MG and 6.13 MG respectively. Required storage for the subject site is included in the
Appendices of this report for reference and is less than the total storage provided by Tank 12A and
Tank 12B. The WATER MASTER PLAN also indicates that, “...Tank 18 (yellow zone) in Cobblestone
Ranch is planned to be constructed in the 2019-2020 planning horizon...and will add an additional
2.2 MG of storage.” The WATER MASTER PLAN continues, “...The Cobblestone Ranch subdivision
(formerly known as Liberty Village) currently is served through a long transmission main that crosses
three pressure zones. A 2 MG water storage tank is planned to provide dedicated storage for
maximum day demand plus fire flow in this area...” It is unclear from the WATER MASTER PLAN how
the subject site’s storage requirements might impact the existing and planned storage.

A. PROPOSED DISTRIBUTION SYSTEM

1. The proposed water facilities consist of the installation of approximately 287’of 1” type K copper
water service line from the main to the pad site as shown in the Overall Utility Plan included in the
Appendices of this report for reference. No proposed fire hydrants are anticipated. Any future
development of the existing water infrastructure needed to serve the subject site is the
responsibility of the developer.

2. Looping in addition to that described herein is not anticipated.

3. Proposed SFEs associated with the subject site are included in the Appendices of this report for
reference. The WATER MASTER PLAN’s Figures 4.4a and 4.4b indicate that the subject site is a part
of their Planned Development Zoning number10 and that this PD along with PD numbers 8, 9, 43,
and 91 were zoned for a maximum of 1008 SFEs (0 SF + 1550 MF), platted and SDP approved for 690
SFEs (0 SF + 1062 MF) and re-entitled for 662 SFEs (0 SF + 1018 MF). It is unclear from the WATER
MASTER PLAN how the subject site’s SFE requirements might impact the WATER MASTER PLAN’s
modeling.

4. There do not appear to be assumptions specific to the subject site within the WATER MASTER PLAN.

Therefore, any re-evaluation appears inapplicable, unless determined applicable by the Town of
Castle Rock.

B. PROPOSED SUPPLY FACILITIES

1. No additional pump stations, wells, PRVs, storage reservoirs, or purification facilities are anticipated
to be necessary to adequately serve the subject site.

C. REQUIRED FIRE FLOW

1. Required fire flows and durations are included in the Appendices of this report for reference. A
“Confirmation Memo for Required Fire Flow” provided by the Castle Rock Fire and Rescue
Department will be included in the Appendices of the final version of this report for reference.
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A.

LAND DEDICATION REQUIREMENTS
No additional pump stations, wells, PRVs All portions of the proposed water system are planned to
be located outside the public right-of-way, and may therefore require the dedication of utility

easements to the town.

No portions of the proposed water system are anticipated to be difficult for the town to access or
maintain.

HYDRAULIC MODELS

Improvements proposed for the development of the subject site do not include water main
construction. Therefore, hydraulic modeling of waterline is not applicable to this report.

B.

HYDRAULIC MODELING SCENARIOS

Improvements proposed for the development of the subject site do not include water main
construction. Therefore, hydraulic modeling of waterline is not applicable to this report.

C.

HYDRAULIC MODELING OUTPUT AND REQUIRED SCHEMATICS

Improvements proposed for the development of the subject site do not include water main
construction. Therefore, hydraulic modeling of waterline is not applicable to this report.

D.

FIRE FLOW TEST RESULTS

Fire Flow Test Results are included in the Appendices of this report for reference.

AVERAGE DAILY WASEWATER FLOWS (ADF)

ADFs (291 gpd total) are tabulated in the Appendices of this report for reference. Initial and full
build-out are considered the same for the purposes of this report.

PEAKING FACTOR (PF)
PFs (5.0 max for design) are tabulated in the Appendices of this report for reference.

PEAK DESIGN FLOW (PDF)

PDFs (1,484 gpd total) are tabulated in the Appendices of this report for reference. Initial and full
build-out are considered the same for the purposes of this report.
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A. EXISTING COLLECTION SYSTEM

1. Town, Castle Rock Utility Map (a.k.a. TOCR MAP 1; see appendices) included in the Appendices of
this report for reference indicates an 8” PVC sanitary sewer line exists east of the subject site and
continues south then west into the Factory Shops Boulevard R.O.W. west of the subject site. The
same Castle Rock Utility Map indicates this sanitary sewer line is a part of the overall system serving
the subject site, the Outlets at Castle Rock, and the surrounding development.

2. The proposed development lies within Parcel Number 10/11 of the 1°* Amendment to the Final
Water and Sanitary Sewer System Study for Castle Pines Commercial PD, prepared by TST Inc. of
Denver, Consulting Engineers, dated revised September 9, 2006 (a.k.a. STUDY; see appendices). The
STUDY indicates that a “...previous report entitled Water and Sanitary Sewer System Study, dated
November, 1994, was prepared for the overall Castle Pines Commercial PD...[and that the
STUDY]...updates the previous reports...” The Town of Castle Rock Wastewater Master Plan 2016
(a.k.a. WASTEWATER MASTER PLAN) does not appear to include a breakdown of specific
wastewater collection subbasin(s).

3. The STUDY accounts for flows from the subject site by inclusion of its area within Parcel Number
10/11’s reported 63.0 acres tributary to the STUDY’s Line A-6. The STUDY indicates that Line A-6
conveys flows to Line A-5, A-3, and A-1 resepctively before discharging to an “...existing 27"
interceptor running parallel to State Highway 85...” (a.k.a. the “East Plum Creek Interceptor”) at
location “A-1.”

4. The STUDY includes a discussion concderning “...Off-site wastewater flows from Silver Heights
[which] are routed through the sanitary sewer lines in the PD via Line ‘A-8’, east of the existing
Castle Rock Factory Shops...” and further that “...Capacity for up to 600 dwelling units has been
included in the calculations for this flow.” The STUDY suggests its analysis “...determined that the
flows from Silver Heights in the Town’s existing line exceed the line capacity based on calculation
methods required by the Town of Castle Rock...” and recommends that “...this area be further
evaluated by the Town.”

A. PROPOSED COLLECTION SYSTEM

1. The proposed wastewater facilities consist of the installation of a wastewater service line to the
subject site as shown in the Overall Utility Plan included in the Appendices of this report for
reference. The proposed service line is 6” diameter. Any future development of the existing
wastewater infrastructure needed to serve the subject site is the responsibility of the developer
including the installation of any grease interceptors which must be in accordance with the Plum
Creek Water Reclamation Authority Code of Rules and Regulations. At such time as pad site
tenant(s) apply for Commercial Building Permit(s), said tenants will be required to submit a Grease
Interceptor Requirement form. In addition, and in conjunction with the submittal of the Grease
Interceptor Requirement form, a Plum Creek Water Reclamation Authority, Industry Information
Questionnaire must be complete and submit by the tenant(s).
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2. Proposed SFEs associated with the subject site are equal to 1.5. The WASTEWATER MASTER PLAN
does not appear to include a breakdown of SFEs used in the town’s hydraulic modeling. Therefore,
comparison is not possible.

The STUDY does, however, include SFEs used in its analysis. The STUDY’s Parcel Number 10/11 is
split; % of its area (47.25 ac.; 142 SFE) being conveyed by the STUDY’s Line A-7, and % of its area
(15.75 ac.; 47 SFE) being conveyed by Line A-6. The subject site is within the STUDY’s Parcel Number
10/11 % portion and is therefore tributary to Line A-6.

Notwithstanding, for more applicable analysis the proposed demands associated with the subject
site included in the Appendices of this report for reference are based on proposed building square
footage and more specific use (“Retail Offices” from the Town of Castle Rock, Wastewater Collection
Design, 2018 Criteria Manual [a.k.a. WASTEWATER MANUAL] Table 4.4.1.1; see appendices) than
the STUDY’s parcel acreage and generic “Other Commercial” use found in TABLE 4.4.1.1 Further, the
STUDY reports cumulative demand and downstream capacity in gpd, not SFE; therefore comparison
of demand herein is in gpd.

Other factors impact the subject comparison. The existing development does not appear to have
followed all of the STUDY’s assumptions. In particular, the STUDY appears to have accounted for
Parcel Number 5 in its analysis for both Line A-9 (tributary to the Basin A system outfall) and Line B-7
(tributary to the Basin B system outfall). The Concept Letter for Promenade at Castle Rock PD,
prepared by Bowman/VISION LAND, dated revised December 10, 2014 (a.k.a. PROMENADE REPORT;
see appendices) appears to confirm that wastewater from the STUDY’s Parcel Number 5 is intended
to be conveyed by Line B-7 rather than by Line A-9. In addition, development of another pad lot
within the Outlets at Castle Rock retail development property tributary to Line A-7 has occurred.
The Utility Report For Outlets at Castle Rock — Pad D, prepared by Sterling Design Associates, llc,
dated April 2020 (a.k.a. PAD D REPORT) approved by the Town of Castle Rock, indicates ADF and
PDF wastewater flows of 6,000 gpd and 30,600 gpd respectively for this proposed development.
Development of the pad area immediately south of the subject site in 2014 (Pad A) includes
approximately 5,200 square feet of Restaurant use. ADF and PDF wastewater flows assumed for this
development tributary to Line A-6 are 7,800 gpd and 39,780 gpd respectively based on
WASTEWATER MANUAL procedures. Development north of the subject site is also currently
proposed as described in the Final Utility Report For Outlets at Castle Rock — Pads B and C, prepared
by Sterling Design Associates, llc, dated February 2023 (a.k.a. PAD B & C REPORT). This report
indicates the potential for an additional ADF and PDF of 18,758 gpd and 95,663 gpd tributary to Line
A-7.

Without the STUDY’s Parcel Number 5 wastewater contribution to Line A-9; Line A-5, Line A-3, and
Line A-1's cumulative average and peak flows are reduced. Although these reduced acreage based
demands may still include the subject site’s proposed contributions, the more conservative
approach of adding the proposed demands from the various developments described suggests a
total proposed flow equal to approximately 57% of the STUDY’s reported and approved Line
Capacity for Lines A-5, A-3 and A-1; and equal to approximately 20% of the STUDY’s reported and
approved Line Capacity for Line A-6, all serving the subject site and upstream properties.
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Wastewater Flow Summary

Area ADF PDF Capy. % of Capy.
(gpd) (gpd) (gpd) (PDF/Capy.)

STUDY 161,616 773,122

Parcel 5 (13,266) (66,330)

Pad D 6,000 30,600

PadB & C 18,758 95,663

Sub-Total (Line A-7) 173,108 833,055 782,771 106.4

STUDY 14,850 74,250

Pad A 7,800 39,780

Pad B1 291 1,484

Sub-Total (Line A-6) 22,941 115,514 583,443 19.8

Total (Line A-5, A-3, A-1) 196,049 948,569 1,672,735 56.7

The Castle Rock Factory Shops Construction Plans — As-built, prepared by Rocky Mountain
Consultants, Inc., dated December 6, 1993 (a.k.a. SOUTH ASBUILT; see appendices) indicates Line A-
6’s critical section to be 8”PVC at 0.40% and Line A-5, A-3 and A-1’s critical section to be 10”PVC at
1.93%. Calculations included in the Appendices of this report for reference determining flow
characteristics of the various demands within these pipe sections are summarized in the Capacity

Table below:

Capacity Table

Pipe Section Capy. 2Approved 1% of 3Proposed 1% of
Full Flow Demand Capy. Demand Capy
(Max. Flow) (PDF) (PDF)
(cfs) (cfs) (%) (cfs) (%)
A-6 0.90 0.18 20 0.18 20
(8”PVC @ 0.40%) (0.97)
A-5, A-3,A-1 3.60 1.47 41 1.47 41
(10"PVC @ 1.93%) (3.87)

Y% of Capy. = Demand / Capy.)
2STUDY + Pad A for Line A-6; STUDY — Parcel 5 + Pad D + Potential Pads B & C + Pad A for Lines A-5,

A-3 and A-1

3Approved Demand + Pad B1

3. There do not appear to be assumptions specific to the subject site within the WASTERWATER
MASTER PLAN. Therefore, any re-evaluation appears inapplicable unless determined applicable by
the Town of Castle Rock.

B. PROPOSED WASTEWATER FACILITIES

1. No additional lift stations, force mains, or pretreatment facilities are anticipated to be necessary to
adequately serve the subject site.

C. LAND DEDICATION REQUIREMENTS

1. All portions of the proposed wastewater system are planned to be located outside the public right-
of-way and may therefore require the dedication of utility easements to the town.
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2. No portions of the proposed wastewater system are anticipated to be difficult for the town to
access or maintain.

A. HYDRAULIC MODELS

Improvements proposed for the development of the subject site do not include sanitary main
construction. Therefore, hydraulic modeling is not applicable to this report.

B. HYDRAULIC MODELING SCENARIOS

Improvements proposed for the development of the subject site do not include sanitary main
construction. Therefore, hydraulic modeling is not applicable to this report.

C. HYDRAULIC MODELING OUTPUT AND REQUIRED SCHEMATICS

Improvements proposed for the development of the subject site do not include sanitary main
construction. Therefore, hydraulic modeling is not applicable to this report.

There are no foreseeable Federal, State, or County permitting requirements associated with this project.
Permits typical for the construction of waterline, water services, and sanitary sewer services within the
Town of Castle Rock are anticipated.

1. Town of Castle Rock, Water System Design, 2018 Criteria Manual, current edition; Town of Castle
Rock.

2. 1t Amendment to the Final Water and Sanitary Sewer System Study for Castle Pines Commercial PD,
revised September 9, 2006; TST Inc. of Denver, Consulting Engineers.

3. Town of Castle Rock Water Master Plan 2017, current edition; Town of Castle Rock.
4. Town of Castle Rock Wastewater Master Plan 2016, current edition; Town of Castle Rock.

5. Town of Castle Rock, Wastewater Collection Design, 2018 Criteria Manual, current edition; Town of
Castle Rock.

6. Concept Utility Letter for Promenade at Castle Rock PD, revised December 10, 2014;
Bowman/VISION LAND.

7. Final Utility Report For Outlets at Castle Rock — Pads B and C, February 2023; Sterling Design

Associates, llc.
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8. Lot 3, Block 1, Castle Rock Factory Shops, Amendment 1 — Qdoba-Starbucks Development, Utility
Conformance Letter, December 3, 2014; Sterling Design associates, llc.

9. Utility Report For Outlets at Castle Rock — Pad D, April 2020; Sterling Design Associates, llc.
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APPENDIX A - GENERAL MAPS AND PLANS
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PUBLIC IMPROVEMENT CONSTRUCTION PLANS
FOR A PORTION OF THE OUTLETS AT CASTLE ROCK FILING NO. 1, AMENDMENT NO. 1
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CONTRACTOR WILL PROVIDE FIELD
SURVEYED AS-BUILT INFORMATION OF
ALL RIMS, LIDS, COVERS, HYDRANTS,
HORIZONTAL AND VERTICAL PIPE
LOCATIONS, PIPE SIZES, AND
HORIZONTAL AND VERTICAL UPSTREAM
AND DOWNSTREAM STUB LOCATIONS,
MINIMUM. RE: GENERAL NOTES ON
SHEETS C101 THROUGH C103 FOR
ADDITIONAL INFORMATION.

CAUTION - NOTICE TO CONTRACTOR

THE CONTRACTOR IS SPECIFICALLY CAUTIONED THAT THE LOCATION AND/OR ELEVATION OF
EXISTING UTILITIES AS SHOWN ON THESE PLANS IS BASED ON RECORDS OF THE VARIOUS
UTILITY COMPANIES AND, WHERE POSSIBLE, MEASUREMENTS TAKEN IN THE FIELD. THE
INFORMATION IS NOT TO BE RELIED ON AS BEING EXACT OR COMPLETE. THE CONTRACTOR
MUST CALL THE LOCAL UTILITY LOCATION CENTER AT LEAST 48 HOURS BEFORE ANY
EXCAVATION TO REQUEST EXACT FIELD LOCATIONS OF THE UTILITIES. IT SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR TO RELOCATE ALL EXISTING UTILITIES WHICH
CONFLICT WITH THE PROPOSED IMPROVEMENTS SHOWN ON THE PLANS.
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Call before you dig.
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FIELD VERIFY HORIZONTAL AND

VERTICAL LOCATION OF EX. 12"DIP
PRIOR TO CONSTRUCTION.

DRY UTILITY NOTE

PRIOR TO CONSTRUCTION - CONTRACTOR TO VERIFY THE EXACT SIZE,
ALIGNMENT, AND CONNECTION POINTS WITH THE DRY UTILITY PROVIDERS. THE
CONTRACTOR IS RESPONSIBLE FOR ALL PROVISION AND INSTALLATIONS
REQUIRED OF ALL DRY UTILITY APPURTENANCES (INCLUDING, BUT NOT LIMITED
TO, TRENCHING, CONDUITS, PULL BOXES, ETC.) REQUIRED FOR SERVICE
CONNECTION THAT ARE NOT INCLUDED IN THE UTILITY PROVIDER'S SCOPE.

CONSTRUCTION NOTES

@ CAUTION - UTILITY CROSSING! CONTRACTOR SHALL VERIFY HORIZONTAL AND

VERTICAL LOCATION OF CROSSING UTILITIES PRIOR TO CONSTRUCTION AND
PROVIDE ADEQUATE CLEARANCES BETWEEN EXISTING/PROPOSED UTILITY
INSTALLATIONS. CONTRACTOR TO CONFIRM INVERTS, UTILITY PROVIDER
ALLOWABLE CLEARANCES, AND DEMOLITION/RELOCATION INTENT PER
PLAN(S) PRIOR TO CONSTRUCTION.

@ SAWCUT AND REMOVE EXISTING PAVEMENT, CURB, GUTTER, AND CONCRETE

DRIVE OR WALK TO NEAREST JOINT, 2-FEET MINIMUM OFF PROPOSED LIP OF
GUTTER OR EDGE OF CONCRETE, OR AS SHOWN. RE: SHEET C110, C201,
C301, C310 AND C510 FOR ADDITIONAL INFORMATION.

@ PROPOSED LOCATION OF TRANSFORMER PAD. CONTRACTOR SHALL VERIFY

EXACT LOCATION AND SIZE WITH UTILITY PROVIDER PRIOR TO INSTALLATION.

CONTRACTOR SHALL BE RESPONSIBLE FOR INSTALLATION OF CONCRETE PAD
AND CONDUIT AS REQUIRED BY THE UTILITY PROVIDER. CONTRACTOR SHALL
COORDINATE SAID WORK WITH THE UTILITY PROVIDER.

@ APPROXIMATE ALIGNMENT AND CONNECTION POINTS FOR PROPOSED

PRIMARY ELECTRIC SERVICE. SEE DRY UTILITY NOTE, THIS SHEET.

@ APPROXIMATE ALIGNMENT AND CONNECTION POINTS FOR PROPOSED

SECONDARY ELECTRIC SERVICE. PLUG AND MARK FOR FUTURE
CONNECTION. SEE DRY UTILITY NOTE, THIS SHEET.

@ APPROXIMATE ALIGNMENT AND CONNECTION POINTS FOR PROPOSED GAS

SERVICE. PLUG AND MARK FOR FUTURE CONNECTION. SEE DRY UTILITY NOTE,
THIS SHEET.

@ APPROXIMATE ALIGNMENT AND CONNECTION POINTS FOR PROPOSED

TELEPHONE/DATA/CABLE SERVICE. PLUG AND MARK FOR FUTURE
CONNECTION. SEE DRY UTILITY NOTE, THIS SHEET.

CONTRACTOR TO PROVIDE AND INSTALL CONDUITS, PULL BOXES, AND

WIRING FOR SITE LIGHTING; TYPICAL. REFERENCE SITE ELECTRIC PLANS FOR
SIZING, RUN TERMINUS, AND OTHER WIRING REQUIREMENTS. ADJUST
EXISTING POWER SUPPLY ROUTING AS NECESSARY TO MAINTAIN POWER TO
FIXTURES TO REMAIN. RE: SHEET C110 AND C201 FOR POLES AND FIXTURES
TO REMAIN, POLES/FIXTURES TO BE REPLACED AND/OR POLES AND FIXTURES
TO INSTALL; AND GENERAL LIGHTING PLAN BY OTHERS FOR ADDITIONAL
INFORMATION.

@ CAUTION - UTILITY CROSSING! CONTRACTOR SHALL COORDINATE ALL WORK

WITH RETAINING WALL DESIGN PRIOR TO GRADING AND/OR CONSTRUCTION
OF UTILITIES OR WALL. CONTRACTOR SHALL VERIFY HORIZONTAL AND
VERTICAL LOCATION OF CROSSING UTILITY AND WALL PRIOR TO
CONSTRUCTION AND PROVIDE ADEQUATE CLEARANCES BETWEEN
EXISTING/PROPOSED UTILITY INSTALLATIONS AND WALL. CONTRACTOR TO
CONFIRM INVERTS AND UTILITY PROVIDER/WALL DESIGN ALLOWABLE
CLEARANCES, PRIOR TO CONSTRUCTION.

INSTALL 1" DOMESTIC WATER TAP WITH CURB STOP VALVE, 287 LF 1" TYPE K
COPPER LINE AND CORP. STOP. METER, VAULT AND EXTENDED LINE TO
FUTURE BLDG. BY OTHERS. PLUG AND MARK FOR FUTURE CONNECTION. RE:
SHEETS C590 - C592, ToCR DEVELOPMENT SERVICES DETAIL PLAN NO. W-2,
W-2A, W-10, W-23 AND W-40.

@ EXISTING UNDERGROUND UTILITY TO REMAIN AND BE PROTECTED

THROUGHOUT CONSTRUCTION. CONTRACTOR WILL FIELD VERIFY VERTICAL
AND HORIZONTAL LOCATION PRIOR TO CONSTRUCTION.

@ CONSTRUCT WATERLINE LOWERING. RE: SHEETS C590 - C591, ToCR

DEVELOPMENT SERVICES DETAIL PLAN NO. W-17, W-18 AND W-22.

GENERAL NOTES

1.

REFER TO SHEETS C101 THROUGH C103 FOR GENERAL NOTES.

2. CONTRACTOR WILL PROVIDE A MINIMUM OF SEVENTY-TWO (72) HOURS NOTICE

TO THE ONSITE CONSTRUCTION INSPECTOR (720) 733-2200, PRIOR TO MAKING
ANY CONNECTIONS OR TIE-INS TO EXISTING WATER, SANITARY SEWER,
AND/OR STORM SEWER SYSTEMS PROVIDED THAT THE UTILITY TIE-IN DOES
NOT DISRUPT SERVICE TO EXISTING CASTLE ROCK WATER CUSTOMERS. IF
THE TIE-IN WILL DISRUPT UTILITY SERVICE, THEN CONTRACTOR WILL PROVIDE
A MINIMUM OF THREE (3) WEEKS NOTICE TO THE TOCR CONSTRUCTION
INSPECTOR TO ALLOW TIME FOR CASTLE ROCK WATER TO PROVIDE WRITTEN
NOTIFICATION TO EXISTING CUSTOMERS AFFECTED BY THE TIE-IN. ALL TOWN
UTILITY TIE-INS MUST BE APPROVED BY CASTLE ROCK WATER PRIOR TO
COMMENCING WORK.

CONTRACTOR WILL NOTIFY CASTLE ROCK WATER OF ANY WORK THAT
REQUIRES SHUT DOWN OR INTERRUPTION OF SERVICE OF EXISTING WATER
MAINS THREE (3) WEEKS PRIOR TO THE PROPOSED SHUT DOWN OR
INTERRUPTION UNLESS OTHERWISE APPROVED BY CASTLE ROCK WATER.

. DIMENSIONS ARE FROM FLOWLINE AND CENTERLINE OF UTILITY UNLESS

OTHERWISE NOTED.

. SYSTEM IS WITHIN TOWN OF CASTLE ROCK YELLOW PRESSURE ZONE.

REFER TO STORM SEWER SYSTEM PLAN & PROFILE AND SANITARY SEWER
SYSTEM PLAN & PROFILE FOR ADDITIONAL CROSSING UTILITY INFORMATION.

TOWN APPROVAL BLOCK

TOWN OF CASTLE ROCK APPROVAL
PLANS ARE HEREBY APPROVED FOR ONE YEAR FROM
DATE OF DEVELOPMENT SERVICES APPROVAL
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CONSTRUCTION NOTES

@ CAUTION - UTILITY CROSSING! CONTRACTOR SHALL VERIFY HORIZONTAL AND
VERTICAL LOCATION OF CROSSING UTILITIES PRIOR TO CONSTRUCTION AND
PROVIDE ADEQUATE CLEARANCES BETWEEN EXISTING/PROPOSED UTILITY
INSTALLATIONS. CONTRACTOR TO CONFIRM INVERTS, UTILITY PROVIDER
ALLOWABLE CLEARANCES, AND DEMOLITION/RELOCATION INTENT PER
PLAN(S) PRIOR TO CONSTRUCTION.

@ SAWCUT TO NEAREST JOINT, 2-FEET MINIMUM OFF PROPOSED LIP OF GUTTER
OR EDGE OF CONCRETE, OR AS SHOWN. RE: SHEET C110, C201, C301, C310
AND C501 FOR ADDITIONAL INFORMATION.

@ CONSTRUCT WATERLINE LOWERING. RE: SHEET C501.

@ CONSTRUCT 6" SANITARY SEWER SERVICE TAP, TYPE "A" CONNECTION. RE:
SHEET C592, ToCR DEVELOPMENT SERVICES DETAIL PLAN NO. SS-2.

@ INSTALL (1) 6"X6" PYC HORIZONTAL "WYE" WITH (1) 6" 11.25° PVC HORIZONTAL
BEND, (2) 6" 45° PVC VERTICAL BENDS, CLEANOUT RISER AND LID. RE: SHEET
C592, ToCR DEVELOPMENT SERVICES DETAIL PLAN NO. SS-7.

@ INSTALL (1) 6"x6" PVC VERTICAL "WYE" WITH (1) 6" 45° PVC VERTICAL BEND,
CLEANOUT RISER AND LID. RE: SHEET C592, ToCR DEVELOPMENT SERVICES
DETAIL PLAN NO. SS-7.

@ PLUG AND MARK FOR FUTURE CONNECTION. RE: SHEET C591, ToCR
DEVELOPMENT SERVICES DETAIL PLAN NO. W-23.

GENERAL NOTES

1. REFER TO SHEETS C101 THROUGH C103 FOR GENERAL NOTES.

2. CONTRACTOR WILL PROVIDE A MINIMUM OF SEVENTY-TWO (72) HOURS NOTICE
TO THE ONSITE CONSTRUCTION INSPECTOR (720) 733-2200, PRIOR TO MAKING
ANY CONNECTIONS OR TIE-INS TO EXISTING WATER, SANITARY SEWER,
AND/OR STORM SEWER SYSTEMS PROVIDED THAT THE UTILITY TIE-IN DOES
NOT DISRUPT SERVICE TO EXISTING CASTLE ROCK WATER CUSTOMERS. IF
THE TIE-IN WILL DISRUPT UTILITY SERVICE, THEN CONTRACTOR WILL PROVIDE
A MINIMUM OF THREE (3) WEEKS NOTICE TO THE TOCR CONSTRUCTION
INSPECTOR TO ALLOW TIME FOR CASTLE ROCK WATER TO PROVIDE WRITTEN
NOTIFICATION TO EXISTING CUSTOMERS AFFECTED BY THE TIE-IN. ALL TOWN
UTILITY TIE-INS MUST BE APPROVED BY CASTLE ROCK WATER PRIOR TO
COMMENCING WORK.

3. CONTRACTOR WILL NOTIFY CASTLE ROCK WATER OF ANY WORK THAT
REQUIRES SHUT DOWN OR INTERRUPTION OF SERVICE OF EXISTING WATER
MAINS THREE (3) WEEKS PRIOR TO THE PROPOSED SHUT DOWN OR
INTERRUPTION UNLESS OTHERWISE APPROVED BY CASTLE ROCK WATER.

4. DIMENSIONS ARE FROM FLOWLINE AND CENTERLINE OF UTILITY UNLESS
OTHERWISE NOTED.

TOWN APPROVAL BLOCK

SCALE: HORIZONTAL 1"=20'
VERTICAL

1 l|=5l

CAUTION - NOTICE TO CONTRACTOR

THE CONTRACTOR IS SPECIFICALLY CAUTIONED THAT THE LOCATION AND/OR ELEVATION OF
EXISTING UTILITIES AS SHOWN ON THESE PLANS IS BASED ON RECORDS OF THE VARIOUS
UTILITY COMPANIES AND, WHERE POSSIBLE, MEASUREMENTS TAKEN IN THE FIELD. THE
INFORMATION IS NOT TO BE RELIED ON AS BEING EXACT OR COMPLETE. THE CONTRACTOR
MUST CALL THE LOCAL UTILITY LOCATION CENTER AT LEAST 48 HOURS BEFORE ANY
EXCAVATION TO REQUEST EXACT FIELD LOCATIONS OF THE UTILITIES. IT SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR TO RELOCATE ALL EXISTING UTILITIES WHICH
CONFLICT WITH THE PROPOSED IMPROVEMENTS SHOWN ON THE PLANS.

Know what's helow.

Call before you dig.
THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE TO EXISTING IMPROVEMENTS

AND UTILITIES AND SHALL REPAIR ANY DAMAGE AT HIS EXPENSE.

TOWN OF CASTLE ROCK APPROVAL
PLANS ARE HEREBY APPROVED FOR ONE YEAR FROM
DATE OF DEVELOPMENT SERVICES APPROVAL
APPROVED BY:

DEVELOPMENT SERVICES DATE

PROFESSIONAL ENGINEER CERTIFICATION

| HEREBY AFFIRM THAT THESE FINAL CONSTRUCTION PLANS WERE PREPARED
UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH ALL APPLICABLE TOWN
OF CASTLE ROCK AND STATE OF COLORADO STANDARDS AND STATUTES,
RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR ALL DESIGN AND
REVISIONS RELATIVE TO SAID PLANS.

JAY M. NEWELL, CO PE #35219

Farnsworth
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5613 DTC PARKWAY, SUITE 1100
GREENWOOD VILLAGE, COLORADO 80111
(303) 692-8838 / info@f-w.com
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APPENDIX B - WATER DEMANDS

Outlets at Castle Rock — Pad B1 FARNSWORTH GROUP
Castle Rock, Colorado



Farnswort
GROUP

Woater Analysis Date: 8/13/24
Job Name: CROM Pad B - Castle Rock, Colorado By: DEK

CALCULATED DEMANDS

Use 'Typical ADD/Unit ~ 'SFEs/Unit Bldg. Area  ADD ADD ADD MDD MDD PHD PHD SFE
(gpd/sf) (SFE/sf) (sf) (gpd) (gpm) (acftlyr) (gpd) (gpm) (gpd) (gpm)
Retail/Offices (Pad Bl) 0.20 0.0005 2,910 582 0.4 07 1,455 1.0 3,201 22 15

'Town of Castle Rock, Water System Design, 2018 Criteria Manual ; Section 4.4.1 - Design Demands
Town of Castle Rock, Water System Design, 2018 Criteria Manual ; Section 4.4.1.2 - Demand Factors; MDD/ADD = 2.5; PHD/ADD = 5.5

PROPOSED WATER SYSTEM
Use *Construction Type Bldg. Area *Fire Demand

h (gpm) (gpd)
Retail/Offices (Pad BI) V-B 2910 1,500 2,160,000
*Assumed

*IFC (2012; 2018), Appendix B, Table B105.1 and B105.1(2) (respectively); 2 hr duration, no sprinkler reduction



GROUP

Woater Analysis Date: 10/21/24
Job Name: CROM Pad - Castle Rock, Colorado By: DEK

é Farnsworth

PROPOSED WATER SYSTEM ANALYSIS & MODELING

"*Tank Conditions

ToCR Pressure Zone = Yellow

ToCR Max. HGL Elevation = 6352.00 ft

ToCR Tank = Tank 12 A ( Dia = 172.0 ft; Ht = 22.8 ft; Vol=3.94 MG )
ToCR Tank = Tank 12 B ( Dia = 172.0 ft; Ht = 22.8 ft; Vol=6.13 MG )
ToCR 20% HGL Elevation = 6333.76  ft

Existing System Connection Conditions

Junction Elevation ’Static Pressure
(f) (psi)
Domestic Service Tap 6120.0 927

"Town of Castle Rock Water Master Plan 2017
?Based on Pressure Zone Max. HGL Elevation

*Town of Castle Rock Water Demand Design 2018 Criteria Manual
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MINIMUM REQUIRED FIRE-FLOW AND FLOW DURATION FOR BUILDINGS

TAELE B105.1

FIRE-FLOW CALCULATION AREA (square feet) FIRE-FLOW FLOW
Type IA and | Type IlIA and | Type IV and | Type IIB and (galions per | DURATION
B2 A2 V-A3 e WPEVET minute) (hours)

0-22,700 0-12,700 0-8.200 0-5.900 0-3,600 1,500

2320‘72%3 :‘?EE 8.201-10,900| 5.901-7,900 :ZZ%L' 1,750

same | sime | msep | 0L\ D0 | 2

L ) . ] 2

W0 | magos | aaeo [MEEEN) SO0 | D

48,301- 24,201- 17.401- 12.601- 7.701- i

59,000 33,200 21,300 15,400 9,400 ‘

59,001- 33,201- 21,301- 15,401- 9.401- —

70,900 39,700 25,500 18,400 11,300 ‘

70,901- 39,701- 25,501- 18,401- 11,301- ——

83,700 47,100 30,100 21,800 13,400 '

83,701- 47 101- 30,101- 21,801- 13,401- 5950

97,700 54,900 35,200 25,900 15,600 '

97.701- 54,901- 35,201- 25,901- 15,601- 3,500 2
112,700 63,400 40,600 29,300 18,000

112,701- 63.401- 40,601- 29,301- 18,001- h

128,700 72,400 46,400 33,500 20,600 :




TABLE B105.1(2)
REFERENCE TABLE FOR TABLES B105.1(1) AND B105.2

FIRE-FLOW CALCULATION AREA (square feet) FLOW
FIRE FLOW il
Type 1A TypellA |TypelVand| TypellB Type V-B° |(gallons per minute)®
and IB2 and l1A2 V-A2 and 1182 (hours)
022700 | 012700 0-8,200 0-5.900 0-3.600 1,500
92 T01- 12,701- 8.201- 3.601-
’ ' ' 5.901-7,900 ’ 1,750
30,200 17,000 10,900 4.800
30,201- 17,001- 10,901- 4,801-
7.901-9,800 2,000
38,700 21,800 12,900 6,200
38.701- 21,801- 12,901- 9.801- 6.201- e 2
48 300 24200 17.400 12,600 7.700 '
48,301- 24,201- 17.401- 12,601- 7.701- o
59,000 33,200 21.300 15,400 9. 400 ‘
59.001- 33,201- 21.301- 15,401- 9,401- —
70900 39.700 25,500 18.400 11,300 ;
70,901- 39.701- 25.501- 18.401- 11,301- —_—
83,700 47100 30,100 21,800 13,400 '
83.701- 47.101- 30,101- 21,801- 13.401- 3250
97 700 54,900 35,200 25,900 15,600 : .
97.701- 54,901- 35,201- 25,901- 15,601- S
112,700 63,400 40,600 29300 18,000 ’
112.701- 63,401- 40 601- 29 301- 18,001- S
128,700 72.400 46,400 33,500 20,600 '




APPENDIX C - WATER STORAGE

Outlets at Castle Rock — Pad B1 FARNSWORTH GROUP
Castle Rock, Colorado



é Farnsworth
GROUP

Woater Analysis
Job Name: CROM Pad - Castle Rock, Colorado

Date: 8/13/24

By: DEK

STORAGE VOLUME

Use MDD  Fire Flow “Storage
(gpm) (gpm) MG)

Retail/Offices (Pad BI) 1.0 1,500 0.181

*Town of Castle Rock, Water System Design, 2018 Criteria Manual ; Section 4.4.2 - Storage Requirements (MDD*60 min/hr*24 hrs + Fire Flow*60 min/hr*2 hr)



STLE ROCK

water

Securing our future drop by drop

6/9/2020

Jon Spenser

Sterling Design Associates
303-505-3655

jon@sterlingdesignassociates.com

Test Conducted By: J< AW

Date: 06//0/2050

TOWN OF CASTLE ROCK
FIRE FLOW TEST FORM

Start Time x’/fﬁ, M
End Time g-o
Pressure Hydrant
Hydrant ID FH 2259
Pre-test Static Pressure (Ps1) 9875/
Residual Pressure (Pr) g¢c PSS, psi
Post-test Static Pressure (Ps2) ggpPs, psi

] psi
Flowing Hydrant
Hydrant ID FH 2258
Orifice Side (D) L) 112 neh
Main Size (Dp) iZ ﬂ#.;ﬂd\ in

in
Calculated Flowrate (Qr)
Estimated Volume Discharged (Q) gpm
/ Z/ 500 gallons

Notes: Please see map attached

F

F11-2020
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APPENDIX D - WATER MAPS AND PLANS

Outlets at Castle Rock — Pad B1 FARNSWORTH GROUP
Castle Rock, Colorado
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associated with the Town’s Concept, Preliminary, and Final Development Packages are
documented in Chapter 3 of these Criteria.

4.4.1. Design Demands

The tabulation below provides the Average Daily Demand (ADD) rates that shall be applied to
compute the demands associated with the various types of land use within the development.
Demands shall be computed for intermediate and full build-out phases of the development, and
shall be assigned to the appropriate design points within the model to accurately reflect the
geographical distribution of land use throughout the site.

Land Use Typical ADD/Unit Typical SFEs/Unit

Single Family Residential and

400 gpd/dwelling unit

Duplexes 1.00/dwelling unit
?_/Irlél\s\il-th%rrr:IélsR:nsédential 260 gpd/dwelling unit 0.65/dwelling unit
Retail/Offices 0.2 gpd/SF 0.0005/SF
Hotels/Motels 75 gpd/room 0.19/room
Restaurants 3.0 gpd/SF 0.0075/SF

Car Washes 5,000 gpd/facility 12.5/facility
Industrial / Other Commercial 1,200 gpd/acre 3.0/acre
Institutional 800 gpd/acre 2.0/acre

Rates for Typical Douglas County

School Sizes:

Elementary (10 ac, 675 students) 3,375 gpd/school 8.44/school

Middle (25 ac, 850 students)

8,500 gpd/school

21.25/school

High (50 ac, 1,700 students) 17,000 gpd/school 42.50/school
Rates for Alternate School Sizes:

Elementary — Domestic 5 gpd/student 0.013/student
Middle — Domestic 10 gpd/student 0.025/student
High — Domestic 10 gpd/student 0.025/student

Elementary Schools - Irrigation

3,000 gpd/total acreage

7.5/total acreage

Middle Schools — Irrigation

5,250 gpd/total acreage

13.1/total acreage

High Schools — Irrigation

4,400 gpd/total acreage

11.0/total acreage

Churches

600 gpd/church

1.5/church

Gym/Fitness Center

0.5 gpd/SF

0.00125 SFE/SF

Irrigated Land (Sports Fields
and School Sites Excluded)

3,750 gpd/ irrigated acre

9.38/acre
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44.1.1 Water System Average Daily Demands (ADD)

Notes:

(1) All tabulated ADD rates include irrigation demands with the exception of multi-
family residential, car washes, gyms/fitness centers, and schools.

(2) Irrigation demands shall be in accordance with the Irrigation Plan approved by
Castle Rock Water and hours of irrigation shall comply with the latest edition of the
Town’s Water Use Management Plan. Irrigation demands in this Table are for
planning purposes only. Peak irrigation rates for ‘Irrigated Land’ and ‘School
Irrigation’ categories tabulated above shall be in accordance with the approved
Irrigation Plan, and shall not be based on the peaking factors identified in the section
below.

(3) The “Irrigated Land” rate identified above may be higher for active sports fields
(e.g., irrigated fields within parks) as determined by the approved Irrigation Plan.

(4) School sizes in this table are for planning purposes, per the Douglas County
School District. Regarding design flows for schools, planned school sizes shall be
confirmed with the Douglas County School District and documented in the Utility
Report. The tabulated rates shown above shall be applied as appropriate, depending
on the information provided by the School District.

(5) Reasonable engineering judgment shall be used in determining the estimated
ADD for commercial, industrial and institutional sites. Individual evaluation and
justification, including fixture unit counts, shall be provided when the proposed use is
not specifically represented in the table above, or when the proposed demands will be
inconsistent with the tabulated values. For example, each car wash’s unique
operating plan, including recycling of wash water, shall be considered. Justification of
all non-residential demands shall be addressed in the Utility Report.

4.4.1.2 Demand Factors

Once the ADD has been computed in accordance with the demand rates tabulated
above, Maximum Day Demands (MDD) and Peak Hour Demands (PHD) shall be
computed by multiplying the ADD by the following factors:

Maximum Day Demand/Average Day Demand: 2.5 MDD/ADD
Peak Hour Demand/Average Day Demand: 55 PHD/ADD

Peaking factors are not applied to irrigation ADD demands. Max Day Demand and
Peak Hour Demand are calculated by multiplying the ADD demand by the demand
factors. If the site’s irrigation demands are calculated using the table in section
4.4.1, the irrigation ADD is added to the calculated MDD and PHD, computed as
follows:

MDD = Domestic ADD X Maximum Day Factor + Irrigation ADD
PHD = Domestic ADD X Peak Hour Factor + Irrigation ADD

4.4.1.3 Fire Flows

VWS ol : IQLT oL Cul T LUuT

shall be confirmed by the Town’s Fire Department, as described in section 3.6.XII of
44

Fire flows shall conform to the latest edition of the International Fire Code (IFC) and
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this criteria. A 50 percent reduction in required fire flow may be allowed for approved
residential sprinkler systems, and a 75 percent reduction may be allowed for approved
commercial sprinkler systems at the discretion of the Town of Castle Rock Fire Chief.
The minimum fire flow for the water distribution system is 1,500 gpm, unless
otherwise approved by the Fire Department.

4.4.2 Storage Requirements

The required storage volume associated with a particular development shall be
computed as follows:

Storage Volume (MG) = Maximum Day Demand (MG) + Fire Flow (MG)

Example Calculation:

Based on an assumed 1500 gpm two-hour fire and an MDD rate of 75 gpm, the storage
requirement would be:

75 gpm x 60 min/hr x 24 hrs = 108,000 gallons
+ 1500 gpm x 60 min/hr x 2 hrs = 180,000 gallons
Total required storage = 288,000 gallons (0.288 MG)

Based on the computed storage volume, Castle Rock Water will evaluate whether
the development is compatible with the location and magnitude of the existing and
master-planned storage volume within the pressure zone, or if additional storage
must be considered to provide the appropriate level of service to the development.
Due to hydraulic constraints and limitations within the service area, fire storage within
the pressure zone may need to be duplicated as determined by Castle Rock Water.

4.4.3 Minimum Hydraulic Performance Criteria

All mains shall be sized to provide for domestic, irrigation and fire protection
demands to all points in the development without violating the pressure, velocity, and
headloss criteria set forth herein. The proposed network shall be evaluated by the
engineer under the hydraulic conditions stipulated in the following table using an
approved hydraulic network analysis model. In some cases, the Town may require
the oversizing of certain mains based on required master-planned sizes associated
with the overall Town system. Recovery costs of such oversizing shall be in
accordance with the Town Municipal Code, and pursuant to applicable executed
agreements.
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Hydraulic Condition Pressure

Minimum static pressure with zero demand (20% tank stage) ()
Maximum static pressure with zero demand (100% tank stage) 125
Minimum dynamic pressures (based on 20% tank stage):
Max Daily Demand + fire flow (see note below) 20
Peak Hour Demand (see note below) 35

Note: Pressure and Velocity criteria listed above for the MDD plus fire flow and PHD
conditions shall be satisfied with one critical distribution loop out of service.

4.4.3.1 Operating Pressures and Pressure Zone Characteristics

The required operating pressures listed above apply to pressures within the mains,
and shall be satisfied in accordance with the general pressure zone elevation data
tabulated below (Vertical Datum NAVD 88).

Pressure Zone Top Elev. Low Elev. Served
Designation Served
1 (Orange) 6192 6072 5915
2 (Yellow) 6352 6230 6065
3a (Blue-east) 6508 6389 6221
3b (Blue-west) 6523 6399 6236
4 (Purple) 6594 6474 6308
5 (Red) 6680 6557 6393
6 (Green) 6824 6700 6537

Notes: (1) Elevations shown above are general guidelines. Engineer shall contact
Castle Rock Water to confirm the appropriate numbers for a specific site. (2)
Pressure evaluations in areas served solely by PRVs shall be based on the PRV
settings, as provided by Castle Rock Water.

4.4.3.2 Assumed Pressures at Existing System Connections

Primary distribution and transmission mains between the supplying storage tank and
46
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INTRODUCTION

A previous report entitled Water and Sanitary Sewer System Study, dated November, 1994,
was prepared for the overall Castle Pines Commercial PD. Several updates have been
prepared to reflect the parcels being developed. This report updates the previous reports and
specifically analyzes the requirements for potable water and sanitary sewer lines within
Parcels 7 & 16 (Castle Pines Commercial Filing 12) and Parcels 12 and 15 (Castle Pines
Commercial Filing 10A). From this analysis, line sizes for the mains are recommended. In
making this analysis, representatives of Dev-Vic Ltd. Liability Co. and others were consulted
to determine their opinion of the planned build-out density of the development. The densities
and uses in this report were primarily based on their opinion of the most intense usage of the
property. A copy of the most recent PD has been included in Appendix F. :

 LOCATION

The Castle Pines Commercial PD ("PD") lies between Interstate 25 and U.S. Highway 85,
primarily on the north side of Meadows Parkway, approximately two miles north of Castle
Rock. Parcel 7 and 16, which is west of Atrium Drive, is planned for the development of
commercial, office and retail uses. Parcel 12 and 15, which is north of Meadows Parkway, is

Vie QLI

- planned for commercial, office and retail uses. There is currently development either

complete or in progress on several other parcels, including the Castle Rock Factory Shops,
Castlegate apartments and two other mixed use parcels within the PD. Thv general location
is shown on Figure 1 located in Appendix A.

WATER SYSTEM ANALYSIS

This analysis of the proposed water distribution system was conducted using the CyberNet
network analysis software. The PD distribution system is tied to the Town of Castle Rock
system in two locations. The first is the 16-inch line in Meadows Parkway in the Yellow
pressure Zone, which is the furthest eastern extent of the Meadows system. For the purposes
of this analysis, the Meadows system is assumed to be able to supply flows at 98 PSI at the
east side of the Plum Creek bridge on Meadows Parkway, per the Water and Sanitary Sewer
System Study for Castle Pines Commercial P.D. dated June, 1994 by TST Inc. of Denver.
The second source of supply is a tie to the Town's Yellow Zone system through a 16" line in
West Castleton Road. The maximum hydraulic grade of the Yellow Zone is 6349'. The
hydraulic grade used in this model is 6040 feet. This hydraulic grade was provided by the
Town of Castle Rock engineering department for use in the report. Both Filing 10A and-
Filing 12 can be served by the Yellow Zone at the elevations shown on the construction

plans.

The previous looped system of lines within the PD was updated to reflect the actual site
layout for this model. The conditions for average day flows, max day flows and peak hour
flows were reviewed, along with the available fire flows at max day flow, and the systems for
Parcels 7, 12, 15 and 16 were sized based upon these results. Printouts of the results of the

TST Inc of Denver 1 WAT-SAN-STUDY
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APPENDIX A

WATER DEMANDS



WATER USAGE CALCULATION

TST INC. OF DENVER .
CONSULTING ENGINEERS
9222 Teddy Lane Lone Tree, CO. 801 24
" (303)792-0557 (phone).-. <
(303)792-9489 (FAX) -

. CP COMMERCIAL

{Tcr !’UBLIC WORKS REGULATIOMS SECTION - CHAPTER 14
: ACREAGES DWELLING UNITS FROM CASTLE PINES COMMERCIAL PO, 4th AMENDMENT .

CON'- COMMERCIAL - DEMAND 1200 gpad .

MAX DAY FACTOR - 2.85

|PEAK-HOUR FACTOR - 4.5

:|RMF - MULTIFAMILY RESIDENTIAL - DEMAND 260 gpd/D u.
|'DEMAND RATE PER DU, OR ACREAGE

“|PROJECT: -
PROJECT NO.. - __771-039/771-040
. |ENGINEER: GLENDON W. BERRETT P.E.
" |CRITERIA : . .

PLANNING AREA

USE

.- ACREAGE:

DWELLING UNITS

. AV. DAY {gpm)

MAX DAY (gpm)

PEAK HOUR (gpm)

# OF NODES

*CEEMAND. - | AV DAY {gpd)
01 RMF 41.7 750 260 195000 138 358 809 24
02 RMF 27.8 300 260 78000 54 144 244 4
03 RMF 29.8 400 260 104000 72 ) 191 325 2
04 COM 17.8 1200 21360 15 39 67 2
05 coMm 221 1200 26520 18 49 83 7
06 CcoM 23.9 1200 28680 20 53 90 3
07 COM 11.8 1200 14160 10 26 44 2
08 COoMm 4.0 1200 4800 3 g 15 3
09 coMm 15.8 1200 18960 13 35 59 7
10 & 11 COM 63.0 1200 75600 53 139 236 8
12 COM 40.3 1200 48360 34 89 151 12
13 COoM 9.0 1200 10800 8 20 34 2
14 COM 13.3 1200 15960 11 29 50 3
15 com 4.0 1200 4800 3 9 15 3
16 COM 4.0 1200 4800 3 9 15 2
TOTALS 651800 453 1196 2037
L ST E B DEMAND PER NODE
= “-AREA . AV. DAY (gpm) | MAX DAY (gpm)

01 6 15

02 14 36

03 36 96

04 7 20

05 3 7

06 7 18

a7 5 13

08 1 3

. 09 2 5

10 & 11 7 17

12 3 7

13 4 10

14 4 10

15 1 3

16 2 4
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Water Master Plan 2017 Update

A corrosion control study would include but not be limited to a system-wide water quality
evaluation (samples taken at various locations throughout the system for laboratory testing),
evaluation of current water treatment methods and possible future changes to treatment or
water sources, a review of materials in the distribution system, and an evaluation of corrosion
control treatments in the system based on further testing. Study results would be used to
prepare a report that evaluates potential additional corrosion control treatments (as needed)
and compares their ability to reduce lead and/or copper in private plumbing that contains lead
and copper. Completing a corrosion control study would require additional staff time and
various costs, such as those for lab testing and engineering consultant services.

Water quality within the Town’s distribution network has been historically stable, with no action
level exceedances of lead or copper since the Town began testing for these compounds in
1992. The Colorado Primary Drinking Water Regulations (5 CCR 1002-11) allows an
exemption from completing the corrosion control study for water systems that already meet
specific water quality parameters (currently have optimal corrosion control). CRW met those
requirements and submitted a request to CDPHE seeking the exemption from completing the
study. CDPHE approved CRW's request to be deemed a system having optimal corrosion
control (not having to complete the corrosion control study). CRW will continue to monitor
system water quality and report those results to CDPHE and to the public in the annual
Consumer Confidence Report (CCR).

Water Storage

Finished water storage is critical for meeting peak demands and fire flow requirements. The
Town has fourteen active water storage tanks located in the various pressure zones with a
total storage capacity of 35.62 million gallons (MG). Table 3-2 provides an inventory of
existing water storage tanks. The Town plans to maintain these existing tanks and add several
more as the Town continues to grow. Tank 3, the Town’'s oldest storage tank, was
rehabilitated in 2016. Tank 18 (yellow zone) in Cobblestone Ranch is planned to be
constructed in the 2019-2021 planning horizon, dependent on the rate of growth, and will add
an additional 2.2 MG of storage. Other future tanks include a new purple zone Tank 11B and
a new red zone Tank. Tank 6B has deteriorated to the point that it has been removed from
service and will be demolished in 2018. See Figure 3.1 for locations of existing and future
tanks.
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Water Storage Tanks

Red Zone Tank

’Tank 14

Tank 11B

Tank 11
‘ ’Tank18

Tank 12B

’ Tank 12A
L 4

Tank 17A
Tank 17B

Ta!i. / P Tank o
L 4 ol
5 ]
’ Y f ’Tank3

’Tank4

Tank 15

4

Tank 19 Name Size, MG Time Frame
! Tank 6C 2.0 EX
' Tank 11 1.0 EX
T 10 & Tank 6C
Tank 14 2.0 EX
Tank 6A 2.0 X Ta"'. Tank 6A
Tank 6B 2.0 EX ’ ’
Tank 17A 2.24 EX
Tank 12A 3.94 EX
Tank 15 4.0 EX
Tank 4 1.5 EX
Tank 16 3.1 EX
Tank 3 1.0 EX
Tank 5 0.5 EX
Ll o Tank 178 2.26 X
/ Tank 8 313 EX
Tank 12B 6.13 EX
Tank 18 2.2 5
Tank 19 TBD DEV
Tank 21 TBD DEV
Red Zone Tank 2.0 BO
Tank 3 Replacement 1.0 BO
Tank 11B 23 BO
30
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Water Master Plan 2017 Update

Table 3-2 Finished Water Storage Tank Inventory

Tank ID Year Capacity | Diameter | Height | Pressure Status
Built (MG) (ft) (ft) Zone
Tank 1 Demolished
Tank 3 1969 1.04 92.6 19.1 | Purple Active
Tank 4 1984 1.51 118.0 18.6 Blue Active
Tank5' | 1984 (0.5) 66.0 19.4 | Yellow Not in
Service
Tank 6A | 1986 2.0 120.0 235 | Green Active
Tank 6B2 | 1997 (2.0) 1200 | 235 | Green Notin
Service
Tank 6C | 2010 2.22 120.0 235 | Green Active
Tank7° | 1986 (2.0) 1220 | 227 | Red Notin
Service
Tank 8 1987 3.13 147.0 24.8 Blue Active
Tank 9 1989 1.0 96.0 19.3 | Purple Active
Tank 11 1998 1.0 92.5 24.0 Purple Active
Tank 12A | 1999 3.94 172.0 22.8 | Yellow Active
Tank 12B | 2007 6.13 172.0 22.8 | Yellow Active
Tank 14 | 2001 2.0 121.0 23.3 Red Active
Tank 15 2002 4.03 174.0 22.7 Red Active
Tank 16 | 2004 3.1 140.0 27.0 Red Active
Tank 17A | 2005 2.24 136.0 20.6 Red Active
Tank 17B | 2009 2.26 136.0 20.6 Red Active
Total Active Storage 35.6

Capacity

1 Tank 5 is located in Citadel Station and currently is not in service. It has been physically disconnected

from the distribution system and its future use will be evaluated.

2 Tank 6B has been removed from service due to a structural failure. This tank is scheduled for demolition

in the 5-year CIP.

3 Tank 7 is located in Dawson Ridge and currently is not in service. This tank will need to be evaluated to

determine if it can be used for future use.
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Planned Development Zoning

2. BROOKWOOD PD

3. BURT AT CASTLE ROCK PD

4. CAMBRIDGE HEIGHTS PD

5. CASTLE KIGHLANDS MA JOR MODIFICATION

6. CASTLE MEADOWS INTERCHANGE OVERLAY PDP
7. CASTLE OAKS AMENDMENT NO. )

8. CASTLE PINES COMMERCIAL AMENDMENT (1995)

9. CASILE PINES COMMERCIAL MAJOR MODIFICATION

10. CASTLE PINES COMMERCIAL PD

11. CASILE RIDGE PD

12. CASILE ROCK ESTATES | AMENDMENT
13. CHURCH OF THE ROCK PD

14, CREEKSIDE PD

15. DOUGLAS COUNTY JUSTICE CENTER MAJOR MODIFICATION

16. FATH LUTHERAN CHURCH PD

17. HECKENDORF RANCH AMENDMENT NO. 2
18. HERTAGE FARM PD

19. THE LANTERNS AMENDMENT NO. 3

20. MAHER RANCH PD

21. MALL AND QFFICE CENTER INFILL

22. MEMMEN YOUNG INFILL

23. METZLER RANCH 2ND MA JOR AMENDMENT
24. METZLER RANCH PD (1996)

1. 15T AMD TO CASTLE OAKS PRELIM PD STE PLAN AMD 1

25 METILER RANCH THIRD MA JOR AMENDMENT
26, MILESTONE OFFICE CAMPUS AMENDED {1998)
27. OAKS OF CASTLE ROCK AMENDMENT NO.1

28. OAKS OF CASTLE ROCK PD

PLUM CREEK SOUTH PO

PLUM CREEK WEST PD

. RED HAWK PD32. RIDGE VIEW PO

SCOTI RANCH PD

VLLAGES AT CASTLE ROCK PD

WOODLANDS MINOR MODFICATION

YOUNG AMERICAN PD

MEADOWS THRD AMENDMENT

MEADOWS FOURTH AMENDMENT

MEADOWS PARKWAY PD

WOODLANDS SECOND AMENDMENT

LBERTY VILAGE 2ND AMENDMENT

STANBRO PD

CASTLE PINES COMMERCIAL AMENDMENT (2000)
CENTRE ON PLUM CREEK FLG 2 AMENDED
HAZEN MOORE AMENDMENT

MAHER RANCH MAJOR AMENDMENT [PHASE 1)
SCOTT 1 MAJOR MODIFICATION

SCOTT i AMENDED

PLUM CREEK FIRST AMENDMENT

283
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PLUM CREEK SECOND AMENDMENT
PLUM CREEK POINTE AMENDMENT
COOPER-HOOK PD

CASTLE ROCK ESTATES 1 PD
DAWSON RIDGE AMENDMENT
CRYSTAL VALLEY RANCH MA JOR AMENDMENT
ARBORS PD

M. JION LUTHERAN CHURCH PD
WOLFENSBERGER PDP

BROOKSIDE BUSINESS CENTER AMENDED

RED HAWK AMENDMENT NO. 1

WESTFIELD TRADE CENTER 2ND AMENOMENT
CASTLEWOOD RANCH MINOR AMENDMENT
FOUNDERS VILLAGE AMENDED (1994)

1-25 AND FOUNDERS PKWY CONOCO PD
PLUM CREEK AMENDED

66. MAN PLACE PD

7. MILLER RANCH PD

68, MAHER RANCH MA JOR AMENDMENT (PHASE 2}
9. YOUNG AMERICAN SECOND AMENDMENT

70. CRYSTAL VALLEY RANCH 2ND AMENDMENT
71. QAKS OF CASTLE ROCK AMENDMENT NO. 3
72. CRYSTAL VALLEY RANCH ATH AMENDMENT

SEBRTBEBULRTLREE

¢ i

73. DEMIS PD
74. OAKS OF CASTLE ROCK AMENDMENT NO. 4
75. CASTLE OAKS AMEND NO. | PPD, 2ND
76. EPIPHANY EVANGELCAL LUTHERAN CHURCH
77. METZLER RANCH PPD 4TH AMENDMENT
78. METZLER RANCH PD 5TH AMENDMENT
79. SHOPPES ON FOUNDERS
B0. CASTLE OAKS AMEND NO, | PPD. 3RD
81, AUBURN RIDGE PD
82. MEADOWS PDP NO.1
B83. HECKENDORF RANCH PDP AMD NO.3
84. RED HAWK CROSSING PDP
85. CASTLE OAKS ESTATES PDP NO. 1
86. HAZEN MOORE PDP NO. 1
87. MONTANA VISTA PDP
88. COVENANT AT CASTLE ROCK POP
NO.

91. PROMENADE AT CASTLE ROCK PDP
92. BELLA MESA PDP
93. TERRAIN PDP

€




Water Master Plan 2017 Update

Build-out Planning Numbers Figure 4.4b

Data through June 30, 2017, please note that these are estimates, and numbers are subject to chang: TRTR017
MAXIMUM ZONED UNITS PLATTED (SF) SDP (MP) Full Gro @ 100% Build Out
Planned Developments COMMENTS
PD# P SF MF Total SF MF* Total SF MF Total
(year zoned)
= RS 5 = = 7 = 5 = = e a‘r;‘:edv:mped‘ Propos= 1o be developed in conjunction win
a1 [actourn Ricge (2013) = B = 5 = — 7 = 289 |l developmert is expected in 2018, pending approved zonigy
| SOP recordation
2 |rockwood (2003) 72 T 72 72 [l 72 72 [ 72__|Ful development isexpected
4 C ambridge Heights (2003) 0 100 100 ] [ 0 [ 100 100 Jundeveioped, no dates for activity
5 c astle Highlands (1984) 132 358 430 131 200 331 132 358 490 [project completed, no additional lots are platted.
6 c astle Meadows (1989) 70 218 288 ] 1 0 70 218 288 [Full development is expected
7,75,80,85,93 |Castle Oaks Menain (2002) 1992 775 2767 1696 (] 1696 1992 775 2767 [Full development is expected

e die b et Somiordif [Project re-entitied by Alberta Corporation. Total MF build-out

8.9.10,43,91 | e (1687 0 1550 1550 0 1062 1062 0 1550 1550 :::::\s 1018 MF units, not the previously-enttied 1550 MF

11 C astle Ridge East (1996) 30 0 30 2 o 28 30 0 30 [Projectiscomplete

C astle Rock Estates -
12853 5 iamond Ricge (195) 126 0 126 126 0 126 126 0 126 [Projectiscomplete

27 8718 74 4 28 |ClleviewEstates - The 248 326 574 239 0 239 248 26 574 |Ful devslopment is expected

[0aks of Castle Rock (1985)
[Remaning 1ots piated for sale, m ot wil be custom homes, i
ot

52 c astiewaod Ranch (1998) 1300 0 1300 1288 0 1288 1300 o 1300 oo
straight 2ones, o orral Castle Rock (varies) 1538 883 2421 1522 791 2313 1538 883 - = o ent-nesily compleieean o elely 20 S ks,
downtonn maining
a8 é‘;ﬁrf“t ALeastienack 58 0 58 58 0 55 58 0 58 [Ful developmentis expected
55,70 rystal Valley Ranch 2000) 2722 753 3475 1308 0 1308 2722 753 3475 [Full development isexpected
Toee eI e Tote TOR0's. THE Froperty s Fee
vacart since the early 1930 with no specific plans for
d vith prop

Jdevelopm ent discussions agree that a newland use plan,

infrastructure plan, Developm ent Agreement and service plan:

Ineedto be submitted and approved by Council prior to any

ievelopm ent ofthe site no matter what decision are made on
Sfiog queslion

54 D awson Ridge (1986) 2447 5453 7900 0 0 0 2447 5453 7300

[Founders Village -Inc. [Project is approximately ¥ built with the expectation of the

63,92 ;Dguan:)erszﬂ and Bella Mesa 1754 3887 5421 2634 0 2634 1754 3667 it | st bbb
45,86 Hazen Moore 2000) 243 0 243 161 0 161 243 o 243 [Full development is expected
17 Heckendorf R anch (1985) 406 224 530 301 o a1 408 224 Eug | perian ot heopeitylsceveionedi il
50 [Fisie 2009 120 0 120 0 0 [ 120 [0 T20__Ful development s expected
& e o) T 5 S 5 5 o 50 = 200 [T1e Prowerty vasrecently entiled for an ncrease fom S48
unitsto 1200 homes
4 Linerty Village 2004) 1245 0 1245 1212 0 1212 1245 0 1245 [Full development is expected
70_46,65__|Waner Ranch (1955) ) o0 2408 761 5 557 7503 700 7405 __|Full development s expected
37,38,82,89  [Meadows (1985) 6642 4002 10844 7188 240 7428 6642 4002 M TARl| L developer conslatently states the infert tobld theetitiey
rumber oflots,
[Tie property s entilled and undeveloped but questions remair|
fhether the entitied density can he reached due to topograph:
22 i Young Inil (1985 559 478 1035 0 0 0 59 478 1035
eninien Youblnm (1985) skyiine / Ridgeline and pressnce of cap rock thraughout the
ropert
23824825  [Metzler Ranch (1996) 1056 660 1718 727 883 1410 1056 660 TRl incenanat s five itihe prop ety Wil devslop o e
enitied number of resider
There are areas remaining where addtianal 1ots could be plaft
49,50,65  |Plum Creek 1983) 3025 2025 177 380 1537 a02s o 3025 fand homes constructed. It is uncertain at this time if or when
he remsining lots will be bui
o PD rumber,
* [puum creek Ridge 2008) %2 0 162 85 45 10 %2 70 162 [Ful development is expected, MF are Townhomes
downtonn mar
Tiey are dose 1o Complelion, pRTox. 3.5 acies Emaiing
29 P lum Creek South (1985) 307 198 505 140 0 140 307 198 505 fundeveloped on north side of Emerald Drive . Full developm erf
i not expectec
50 [FedHavk (1555) 58 268 526 557 0 CH 556 268 526 JFull development s expected
A [Scoi i (1567 55 220 305 75 220 255 55 220 505 JThi project is complel
a2 Stanbro PO (1557) 7] ) 124 0 0 [ E7) 7] 124__JFul development is expected
34 Vilages et Castle Rock (1981 0 626 626 0 0 0 0 626 626 [Full development is expected
[Walfensberger - fomerly
58 kel gl 0 58 56 0 58 56 0 56 56 [Ful developmentis expected
40,33, and 35 gg;g‘;"“”s <Ine:Senli  snc 1180 o 1180 551 (il 551 1160 [ 1160 fLots platted, but not all buit Full developm ent is expected
38 [voung American (1983) 78 128 1208 375 188 561 78 1128 1206 [Ful development is expected
ZONED UAITS PLATIED (SF) SOP (MF)
* MF counts shows approved by SDI
SF | M ] Total SE | _me | Total
TOTAL UNITS ERE) 33572 BN PPXEE] TE|_ 26051 | STia | 23872 | 54316 | approximately 117 25 S A units wihin SF 1o
POPULATION ESTIMATES S50z THo% 55078 Tase | 7753 | 95393 | 943 | 190,436 | ersons Per Household (3.04-5FD, 2 34-5F £, 2 DOME,
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Water Master Plan 2017 Update

Tank Mixers

Tank mixers are being installed in some of the tanks to promote mixing, decrease stratification
and improve water quality within the tanks. Water age becomes an issue in some of the larger
tanks, particularly in the lower demand periods of the year. Five tanks have been outfitted with
tank mixers, and several more are planned (Tank 15 and Tank 16), then the program will be
complete.

Tank Mixing Projects Completed:
e Tank 17A and 17B (Meadows Red Zone)
e Tank 14 (Maher Ranch Red Zone)
e Tanks 12A and 12B (Meadows Yellow Zone)

New Storage
Liberty Village Yellow Zone Tank (Tank 18)

The Cobblestone Ranch subdivision (formerly known as Liberty Village) currently is served
through a long transmission main that crosses three pressure zones. A 2 MG water storage
tank is planned to provide dedicated storage for maximum day demand plus fire flow in this
area, but construction of the tank is currently contingent upon the timing of new schools in the
area since system demand is being provided by Tank 16. The project is planned for 2020 and
the estimated cost is $3,246,000. The Cobblestone developer is required to construct almost a
mile of 16 inch pipeline to send water to and from the proposed tank.

Pumping
Ray Waterman Regional Water Treatment Center Pumping Improvements

Future pumping improvements will be needed as the WISE water becomes more available.
The red zone and green zone pumps at the Ray Waterman Regional Water Treatment Center
(RWRWTC) will undergo several phases of upgrades to keep up with future increasing
supplies of water to the plant. Phase 1 Red Zone Pumping Upgrades at RWRWTC are
planned in this timeframe.

Transmission Lines

Future transmission lines may be required to efficiently move water supplies around Town.
Developers install the distribution lines required to serve their developments, and the Town
can request that the lines be “upsized”, with the additional upsize costs incurred by the Town.
Future in-fill annexations in the Pine Canyon, Pioneer Ranch, Canyons South, and Southwest
Quadrant could require transmission lines. Depending on the timing of developer projects,
future demands, and availability of out of service area water supplies, it could be necessary for
the Town to build infrastructure, with potential recoupment from future benefited development.
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Pressure Zones

Figure 7.1

Diamond Ri Green T

Li% w

RV

Mea e orth
a ed
Liberty Vill le
25 s
f v, -@ I’fetz e Blue
o
e
| nk 9
Mea t
0l il e - ers Red
-
.;:"-' T—r. Ta ple “
eadows Red .
lu
ed
= Green =l ’f
al Valley Red
a
Ta
STLE RockK CASTLE ROCK WATER
Wate’z 70 DISTRIBUTION SYSTEM
PRESSURE ZONES

Securing our future drop by drop



jstevens
Text Box
70

mpastore
Typewritten Text
Pressure Zones

mpastore
Typewritten Text

mpastore
Typewritten Text
Figure 7.1


APPENDIX E - WASTEWATER FLOWS

Outlets at Castle Rock — Pad B1 FARNSWORTH GROUP
Castle Rock, Colorado



GROUP

Woastewater Analysis

é Farnsworth

Date: 6/17/24

Job Name: CROM Pad - Castle Rock, Colorado By: DEK

CALCULATED FLOWS

Design  Use 'Typical ADD/Unit ~ 'SFEs/Unit Bldg. Area  ADF ADF ADF ?PF ?PF PDF ’PDF ’PDF

Point (gpd/sf) (SFE/sf) (sf) (gpd) (gpm) (cfs) (calculated)  (design) (gpd) (gpm) (cfs)
I Retail/Offices (Pad BI) 0.10 0.0005 2910 291 0.20 0.0005 1433 5.00 1,484 1.03 0.0023

'"Town of Castle Rock, Wastewater Collection Design, 2018 Criteria Manual ; Section 4.4.1 - Design Flows
2Town of Castle Rock, Wastewater Collection Design, 2018 Criteria Manual ; Section 4.4.1.2 - Peaking Factor; PF = 3.65*ADF*-0.168 or 5.0 max.
3Town of Castle Rock, Wastewater Collection Design, 2018 Criteria Manual ; Section 4.4.1.3 - Peak Design Flow Rate; PDF = (ADF*PF) + (0.I*ADF)



APPENDIX F - WASTEWATER HYDRAULIC ANALYSIS
AND MODELING
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Castle Rock, Colorado



8"PVC

Project Description

- Mannin
Friction Method Formulg
Solve For Fch:)g:;?tV;

Input Data
Roughness Coefficient 0.011
Channel Slope 0.004 ft/ft
Normal Depth 8.0in
Diameter 8.0in
Discharge 0.90318 cfs
Results
Discharge 0.90318 cfs
Normal Depth 8.0in
Flow Area 0.3 ft2
Wetted Perimeter 2.1ft
Hydraulic Radius 2.0in
Top Width 0.00 ft
Critical Depth 5.4in
Percent Full 100.0 %
Critical Slope 0.006 ft/ft
Velocity 2.59 ft/s
Velocity Head 0.10 ft
Specific Energy 0.77 ft
Froude Number (N/A)
Maximum Discharge 0.97155 cfs
Discharge Full 0.90318 cfs
Slope Full 0.004 ft/ft
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 8.0in
Critical Depth 5.4in
Channel Slope 0.004 ft/ft
Critical Slope 0.006 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Flowmaster 2024.08.13.fm8 Center [10.03.00.03]
10/22/2024 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



10"PVC

Project Description

. Mannin
Friction Method Formulg
Solve For Fch:)g:;?tv;

Input Data
Roughness Coefficient 0.011
Channel Slope 0.019 fi/ft
Normal Depth 10.0in
Diameter 10.0 in
Discharge 3.59706 cfs
Results
Discharge 3.59706 cfs
Normal Depth 10.0in
Flow Area 0.5 ft2
Wetted Perimeter 2.6 ft
Hydraulic Radius 2.51in
Top Width 0.00 ft
Critical Depth 9.5in
Percent Full 100.0 %
Critical Slope 0.017 ft/ft
Velocity 6.60 ft/s
Velocity Head 0.68 ft
Specific Energy 1.51 ft
Froude Number (N/A)
Maximum Discharge 3.86938 cfs
Discharge Full 3.59706 cfs
Slope Full 0.019 fi/ft
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 10.0in
Critical Depth 9.5in
Channel Slope 0.019 fi/ft
Critical Slope 0.017 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Flowmaster 2024.08.13.fm8 Center [10.03.00.03]
10/22/2024 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666
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1% Amendment to the
FINAL WATER AND SANITARY SEWER SYSTEM
STUDY

FOR

CASTLE PINES COMMERCIAL PD

CASTLE ROCK, COLORADO
(Filing 12: PWP 05-004)
(Filing 10A: PWP 03-108)

PREPARED FOR
DEV-VICLLC
March 14, 2006 ,
‘Revised: September 9, 2006

BY:
TST INC. OF DENVER, CONSULTING ENGINEERS
9222 TEDDY LANE
LONE TREE, COLORADO 80124

PROJECT NO. 771-039/040




11

INTRODUCTION

A previous report entitled Water and Sanitary Sewer System Study, dated November, 1994,
was prepared for the overall Castle Pines Commercial PD. Several updates have been
prepared to reflect the parcels being developed. This report updates the previous reports and
specifically analyzes the requirements for potable water and sanitary sewer lines within
Parcels 7 & 16 (Castle Pines Commercial Filing 12) and Parcels 12 and 15 (Castle Pines
Commercial Filing 10A). From this analysis, line sizes for the mains are recommended. In
making this analysis, representatives of Dev-Vic Ltd. Liability Co. and others were consulted
to determine their opinion of the planned build-out density of the development. The densities
and uses in this report were primarily based on their opinion of the most intense usage of the
property. A copy of the most recent PD has been included in Appendix F. :

 LOCATION

The Castle Pines Commercial PD ("PD") lies between Interstate 25 and U.S. Highway 85,
primarily on the north side of Meadows Parkway, approximately two miles north of Castle
Rock. Parcel 7 and 16, which is west of Atrium Drive, is planned for the development of
commercial, office and retail uses. Parcel 12 and 15, which is north of Meadows Parkway, is

Vie QLI

- planned for commercial, office and retail uses. There is currently development either

complete or in progress on several other parcels, including the Castle Rock Factory Shops,
Castlegate apartments and two other mixed use parcels within the PD. Thv general location
is shown on Figure 1 located in Appendix A.

WATER SYSTEM ANALYSIS

This analysis of the proposed water distribution system was conducted using the CyberNet
network analysis software. The PD distribution system is tied to the Town of Castle Rock
system in two locations. The first is the 16-inch line in Meadows Parkway in the Yellow
pressure Zone, which is the furthest eastern extent of the Meadows system. For the purposes
of this analysis, the Meadows system is assumed to be able to supply flows at 98 PSI at the
east side of the Plum Creek bridge on Meadows Parkway, per the Water and Sanitary Sewer
System Study for Castle Pines Commercial P.D. dated June, 1994 by TST Inc. of Denver.
The second source of supply is a tie to the Town's Yellow Zone system through a 16" line in
West Castleton Road. The maximum hydraulic grade of the Yellow Zone is 6349'. The
hydraulic grade used in this model is 6040 feet. This hydraulic grade was provided by the
Town of Castle Rock engineering department for use in the report. Both Filing 10A and-
Filing 12 can be served by the Yellow Zone at the elevations shown on the construction

plans.

The previous looped system of lines within the PD was updated to reflect the actual site
layout for this model. The conditions for average day flows, max day flows and peak hour
flows were reviewed, along with the available fire flows at max day flow, and the systems for
Parcels 7, 12, 15 and 16 were sized based upon these results. Printouts of the results of the

TST Inc of Denver 1 WAT-SAN-STUDY
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volume available.
SANITARY SEWER SYSTEM ANALYSIS

Analysis of the proposed sanitary sewer system was conducted using the wastewater flow

. rates by land use defined by the Town of Castle Rock Regulation 15.3.1. A peaking factor

was calculated based on the formula from the City and County of Denver of PF=3.79 x
[(average flow in cfs)®'®®), with a maximum of PF=5. This peaking factor converts average
day flows to peak rates. These flows were then aggregated in the appropriate lines and the
pipes were checked using Manning's equation. A Manning's "n" of 0.011 was used per the
Town of Castle Rock’s criteria, assuming that PVC pipe would be installed.

“Table 3.1-Wastewater Flow Rates by Land Use

Land Use Demand Rate Equivalent
Residential-Single Family (RSF) 200 GPD/DU 1 SFE/du
~ Residential-Multi Family (RSF) - 130 GPD/DU 0.65 SFE/du.
Commercial (COM) 600 GPAD 3 SFE/ac
Industrial (IND) ' 600 GPAD , 3 SFE/ac
Institutional (INS) 400 GPAD 2 SFE/ac
Churches 300 PGD/CHU 1.5 SFE/chu
____School-Elementary 9,376 GPD/School | 115 SFE/school
School-Junior/Senior High - 37,400 GPD/School 187 SFE/school

Off-site wastewater flows from Silver Heights are routed through the sanitary sewer lines in
the PD via Line “A-8”, east of the existing Castle Rock Factory Shops. Capacity for up to
600 dwelling units has been included in the calculations for this flow.. A table, including the

* sanitary sewer assumptions, and calculations related to use, density, and flow for the PD, is

included as Appendix D.

From this analysis, pipes were sized and the minimum slope necessary to carry the capacity

~was determined, except in the areas where existing lines are in place. In these locations the

actual minimum slope was used to calculate capacity of the lines. A printout of this analysis
is included in Appendix D. From the analysis of the sanitary system, it was determined that
the flows from Silver Heights in the Town’s existing line exceed the line capacity based on
calculation methods required by the Town of Castle Rock. This is public sanitary sewer line
owned and maintained by the Town of Castle Rock. It is recommended that this area be
further evaluated by the Town through the Capital Improvements Projects. The schematic
layout of the sanitary sewer system is located in the pocket at the back of this report. The
system will connect to the East Plum Creek Interceptor at two locations (A-1 and B-1).

For purposes of this analysis, a minimum velocity of 2 ft/sec at peak design flow was used.
Final design of the lines should confirm that maximum velocities do not exceed 10 ft/sec.
Analysis of the minimum design slope (s=0.54%) within Filing 12 indicated a velocity of
1.83 ft/sec. This is a result of minimal flow entering at the dead end of the sanitary sewer

TST Inc of Denver . .5 ' WAT-SAN-STUDY
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main. This main serves one lot and has a manhole at the upstream end for maintenance |
purposes. All other flows exceed the minimum velocity of 2 ft/sec.

Based on the results of the analysis and the calculations shown in Appendix D, a system of 8-

- inch and 10-inch pipes will be sufficient with a minimum slope of 0.40%.

At full buildout of the Castle Pines Commercial PD, an additional 3.49 cfs (1,567 gpm) will
be conveyed to the existing 27” interceptor running parallel to State Highway 85. The
restricting slope of the existing 27” interceptor is 300 feet north of Castlegate Drive North at
s=0.10%, yielding a capacity of 12.45 cfs (5,587 gpm). Peak flows entering the 27” _
interceptor upstream of the Castle Pines Commercial PD are 4.38 cfs (1,966 gpm). With the
additional 3.49 cfs at full buildout including the development of Parcels 7, 12 15, and 16, the

capacity in lhe existing 277 interceptor is 63%.

CONCLUSION

- The development of Filing 10A and 12 within the Castle Pines Commercial PD complies
- with all requirements and standards within the Town of Castle Rock Public Works

Regulations, revised February 1999, the Wastewater and Reclaimed Water Master Plans,
dated December 2003 and the 2000 Water Facilities Master Plan. This report uses standards
required by Town regulations and nnplements these factors to a design that will provide
services to the planned development without any further upgrades to the existing system,
using nonrenewable groundwater as established within the Castle Pines Commercial water
rights and removing the wastewater in a safe and economical manner.

The analysis included in this report indicates that the Castle Pines Commercial PD as
currently planned, and more specifically Parcel 7, 12, 15 and 16, and can be adequately
serviced with both potable water and sanitary sewer. Layout of the existing mainline system

‘to accomplish this service is shown on the system schematic in the pocket at the end of this

report. 'As further parcels are developed, they should be linked to the mainlines in
conformance with this plan and similar amendments to this report should be developed.
Additional data and reports shall be nécessary as development plans for Parcel 7, 12,-15 and
16 are firmly identified for the remaining lots.

TST Inc of Denver 6 : WAT-SAN-STUDY
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APPENDIX D

WASTEWATER FLOWS



( - o , \ Yoo N " )
CASTLE PINES COMMERCIAL PD
- SANITARY SEWER AMALYSIS
BASIN| LINE PLAN ASSUMED | ACRES/ | GPD/ | SFE AVG Peak | PEAK | CUM Peak CUM. LINE{ MIN. LINE Velocity at| % Design Notes
NO. AREA | OCCUPANCY DU ACRE FLOW | Factor | FLOW | AVG Factor | FLOWIN | SIZE § PIPE | CAPAC. Peak Peak
(gpd) FLOW LINE (in.) { SLOPE (gpd) Design | Flow/Max
(%) .| Flow (fps)| Capacity
A
A-9 5 RETAIL 2211 600 66 13,266 | 5.000 | 66,330
13,266 | 5.000 56,330 .| 8 0.40% | 583,443 1.82 11.4%
A-8 S.Hts. RESIDENTIAL 600 200 600 | 120,000| 5.000 | 600,000
B 133,266 | 4.941 658,500 8§ 1040% | 583,443 3.25 112.9% 4
A-7 3/4 of 10 RETAIL 47.25 600 142 28,350 | 5.000 | 141,750
) : 161,616 4.784 | 773,122 8 0.72% | 782,771 3.25 98.8% 4
A-6 1/4 of 10 RETAIL 16.75 600 47 9,450 5.000 | 47,250
13 COMMERCIAL 9.00 600 27 5,400 5.000 | 27,000
14,850 | 5.000 74,250 8 1 0.40% | 583,443 1.87 12.7%
A-4 1/20f12 | MIXED USE 20.15 600 60 12,090 { 5.000 | 60,450 .
15 COMMERCIAL| 4.00 600 12 2,400 | 5.000 | 12,000
14,490 | 5.000 72,450 8 0.40% [ 583,443 1.87 12.4%
A-2 1/20of 12 | MIXED USE 20.15 600 60 12,090 | 5.000 | 60,450
: ) 12,090 | 5.000 50,450 8 0.40% | 583,443 1.77 10.4%
A-1 A-5 A-6 & A-7 176,466 | 4.714 831,785 10 | 1.00% | 1,672,735 3.59 49.7%
A-3 A-4 & A-5 190,956 ] 4.651 888,230 10 | 1.00% | 1,672,735 3.63 53.1%
A-1 A-2 & A-3 203,046 4.604 934,776 10 | 1.00% | 1,672,735 3.67 55.9%
B
B-7 4&5 RETAIL 39.90 600 120 | 23,940 | 5.000 | 119,700
23,940 | 5.000 119,700 -8 0.40% | 583,443 2.16 20.5%
B-6 6 RETAIL 23.90 600 72 14,340 | 5.000 71,700
] 1 14,340 | 5.000 71,700 8 0.4D0% | 583,443 1.87 12.3%
B-5 B-6 & B-7
- ) ) : . 38,280 | 5.000 191,400 8 0.4D0% | 583,443 2.49 32.8%
B-4 .9 RETAIL 15.80 600 47 9,480 5.000 | 47,400 :
9,480 5.000 47,400 8 0.40% | 583,443 1.64 8.1%
B-3 B-4 & B-5
: 47,760 | 5.000 238,800 8 0.40% | 583,443 2.64 40.9%
B-2 7&16 RETAIL 15.80 600 47 9,480 | 5.000 | 47,400
9.480 | 5.000 47,400 8 | 0.40% | 583,443 1.64 8.1%
B-1 B-2 & B-3 . :
57,240 | 5.000 286,200 8 0.40% | 583,443 2.76 49.1%
NOTES:
1 All pipe material existing is PVC.
-2 All proposed sanitary sewer shall be PVC per the Town of Castle Rock requirements.
3 Manning's "n" Value: 0.011 for PVC
4 Existing upstream pipes-See explanation on Page 5.
5 See next sheet for Filing 12 Specific pipe slopes
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CASTLE PINES COMMERCIAL PD

FILING 12-SANITARY SEWER ANALYSIS

BASIN

LINE

PLAN

Upstream

Downstrea

ASSUMED

ACRES/ | GPD/ | SFE AVG Peak PEAK CUM Peak CUM. LINE { MIN. LINE Velocity at| % Design
NO. | AREA| Manhole | m Manhole | OCCUPAN DU ACRE FLOW | Factor | FLOW [ AVG Factor | FLOWIN | SIZE | FIPE | CAPAC. Peak Peak
Number Number CY (gpd) ' FLOW LINE (in.) | SLOPE (gpd) Design | Flow/Max
i (%) Flow (fps){ Capacity
B
B-7 | 4&5 RETAIL 39.90 600 120 | 23,940 | 5.000 | 119,700
23,940 | 5.0C0 119,700 3 0.40% | 583,443 2.16 20.5%
B-6 6 RETAIL 23.90 600 72 14,340 | 5.000 | 71,700 :
: 14,340 | 5.0C00 71,700 3 | 0.40% | 583,443 1.87 12.3%
B-5 B-6 &B-7 : .
38,280 | 5.000 191,400 3 ] 0.40% | 583,443 2.49 32.8%
B-4 9 RETAIL 15.80 600 47 9,480 5.000 | 47.400 .
9,480 | 5.000 47,400 3 0.40% | 583,443 1.64 8.1%
B-3 SS-MH-B-§ SS-MH-5 | B-4 &B-5
47,760 | 5.000 238,800 3 2.00% | 1,304,618 2.64 18.3%
B2 |7&16}j SS-MH-8| SS-MH-7 RETAIL 15.80 600 47 9,480 5.000 | 47,400
) 9,480 5.0C0 47,400 8 0.54% | 677,899 1.64 7.0%
B-1 SS-MH-2 |[EX-SS-MH-1| B-2 & B-3
57,240 | 5.0C0 286,200 3 [ 0.93% | 889,631 2.76 32.2%
NOTES:

1
2
3

All pipe material existing is PVC.
All proposed sanitary sewer shall be PVC per the Town of Castle Rock requirements.

Manning's "n" Value: 0.011 for PVC
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4.4.1.1 Wastewater System Average Daily Flow (ADF)

Single Family Residential
and Duplexes
Multi-Family Residential
(Townhomes and Condos)

Retail/Offices

Hotels/Motels

Restaurants

Car Washes
Industrial/Other Commercial
Institutional

Churches

Gym/Fitness Center

Irrigated Land

Rates for Typical Douglas County

School Sizes:

Elementary (10 ac, 675
Students)

Middle (25 ac, 850 students)

High (50 ac, 1700 students)

Rates for Alternate School
Sizes:

Elementary
Middle

High

200 gpd/dwelling unit
130 gpd/dwelling unit
0.1 gpd/SF
75 gpd/room
1.5 gpd/SF
5,000 gpd/acre
600 gpd/acre
400 gpd/acre
300 gpd/church
0.5 gpd/SF

0 gpd/acre

3,375 gpd/school

8,500 gpd/school

17,000 gpd/school

5 gpd/student
10 gpd/student

10 gpd/student

1.00/dwelling unit
0.65/dwelling unit
0.0005/SF
0.375/room
0.0075/SF
25.0/acre
3.0/acre
2.0/acre
1.5/church
0.00125 SFE/SF

0.0/acre

16.88/school

42 .50/school

85.00/school

0.025/student
0.050/student

0.050/student

The demands noted in the table above represent the “winter time” or “dry weather”
Average Daily Flow (ADF) with no allowance for infiltration and inflow (I/1). 1/l shall be
accounted for in accordance with the Peak Design Flow computation discussed in the

sections to follow.

Regarding design flows for schools, planned school sizes shall be confirmed with the
Douglas County School District and documented in the Utility Report. The tabulated rates

40


SDA-Walleye
Rectangle


shown above shall be applied as appropriate, depending on the information provided by
the School District. Reasonable engineering judgment shall be used in determining the
estimated ADF for commercial, industrial and institutional sites. Individual evaluation and
justification shall be provided when the proposed use is not specifically represented in the
table above, or when the proposed flows will be inconsistent with the tabulated values.
Justification of all non-residential flows shall be addressed in the Utility Report.

4.4.1.2 Peaking Factor

The portion of the Peak Design Flow calculation exclusive of I/l shall be determined by
multiplying the ADF in the preceding section by a peaking factor (PF). The PFis a
function of ADF, and shall be computed as follows: PF = 3.65 x [(ADF)*%].

The maximum PF shall be 5.0, and ADF shall be expressed in units of million gallons per
day (MGD).

4.4.1.3 Peak Design Flow Rate

The Peak Design Flow (PDF) shall be computed at all pertinent design points
throughout the system, and used to size the corresponding wastewater facilities.

The PDF shall be determined by multiplying the ADF by the calculated peaking factor
(PF), plus an I/l allowance equal to ten percent of the ADF as expressed by the
following formula:

PDF = peak base flow + I/l allowance = (ADF*PF) + (0.1*ADF)

Once computed, the PDF shall be used to determine the sizes of the facilities in
accordance with the criteria established below.

4.4.2 Hydraulic Design

Wastewater systems shall be designed to provide a minimum velocity of two feet per
second at the Peak Design Flow. In situations where the minimum velocity of 2.0 feet
per second cannot be met, an explanation and justification shall be included in the Final
Utility Report. The maximum velocity shall not exceed ten feet per second.

Drop manholes shall be provided to break steep slopes to limit the velocities in
conformance with this criterion. Where drop manholes are impractical for velocity
reduction, the sewer must be approved by variance and shall be of PVC or other
abrasion resistant material approved by Castle Rock Water.

Where actual flow will be much below normal for several years, the minimum velocity
shall be achieved by suitable grades at the partial design flow rate. Care shall be taken
to design invert elevations at manholes in such a manner that the energy gradient is
consistently falling in the direction of the flow. Sanitary sewers shall be sized to convey
the Peak Design Flow while flowing no more than 75 percent of the maximum pipe flow
capacity. Computation of velocity of flow shall be based on a coefficient of roughness
"n" in the Manning formula of 0.011 for PVC. At all junctions where a smaller diameter
main discharges into a larger one, the invert of the larger sanitary sewer shall be
lowered so that the energy gradients of the sewers at the junction are at the same level.
Generally, this condition will be met by placing the 0.80 depth point of both sewers at
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Proposed Water System:

Proposed development anticipates the removal of a portion of the existing water system and
addition of multiple water mains within the site. The existing water mains in Factory Shops
Boulevard, Castlegate Drive West and Atrium Way will be extended and tied together into a
4-way cross at the proposed intersection, the fourth leg of the cross will run under the proposed
Atrium Way extension up to its intersection with North Meadows, then down North Meadows
to its intersection with Castlegate Drive North. Per Town of Castle Rock Water Standards,
loops will be provided in each Planning Area and around building groups to supply adequate
domestic and fire pressures, and fire hydrant coverage. Any future development of the existing
water infrastructure needed to serve this site is the responsibility of the Developer. There are
no proposed supply facilities required to adequately serve the development. See Appendix A
for water demand calculations.

Wastewater System:

Existing Wastewater System:

Currently there are multiple sanitary mains that run near and within the site:

- 54”7 & 27” PVC - Along east side of State Highway 85

- 8”7 PVC — New Abbey Lane — Outfall to 27 along State Highway 85

- 3 x8”PVC - Stubs in Castlegate Drive West from the existing Castlegate Apartments
(Castle Pines Commercial Filing 2, 6 and 8).

- 8” PVC - Along the north side of the Outlets at Castle Rock

- 10” PVC — New Beale Street

The 8” PVC in New Abbey Lane takes flows from the existing developed lots in Filing 12
(Primrose School and Christian Brothers Automotive), while the 8” PVC mains that end at
Castlegate Drive West take contribution flows from the existing Castlegate Apartments.

Proposed Wastewater System:

Proposed development anticipates a main extension within Atrium Way from State Highway
85 to the north end of the development to serve the majority of the site (Planning Areas 1-4).
Planning Area 5 will be serviced by connecting to the existing 8” main in New Abbey Lane.
Planning Area 6 will be serviced by connecting into the 27” main along State Highway 85, or
connect to the sewer main in Atrium Way. Planning Area 7 will tie into the sanitary stubs that
exist in Castegate Drive West and then outfall through Castlegate Apartments and into the 27~
main along State Highway 85. Any future development of the existing wastewater
infrastructure needed to serve this site is the responsibility of the Developer. There are no
proposed wastewater facilities that are anticipated for this development. See Appendix A for
wastewater demand calculations.
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There are 5 Design Points in the site that analyze in depth the adequacy of existing and
proposed sanitary pipes. Design Points 1 and 2 analyze the flows from the proposed Planning
Area 7. Design Point 3 is at the existing connection of the Filing 12 sanitary to the Interceptor
along State Highway 85, and is taken at the critical slope at the connection. It currently takes
flows from Primrose School and Christian Brothers Automotive, and will take flows from
Planning Area 5. Design Point 4 will be a new connection at the intersection of Atrium Way
and State Highway 85, and will convey flows from Planning Areas 1-4, and 6. Design Point
5 is at the lower extent of the site and receives flows from the entire site and flows from further
upstream. Analysis of Design Points can be found in Appendix A in a routing table, and
correspond to the Design Points in Appendix C. These show that the existing and proposed
pipes on site will be able to convey lows through the site.

Critical Points are used to verify that existing pipes on site can convey existing and proposed
flows. There are 2 Critical Points in the existing Castlegate Apartments at critical slopes
downstream of proposed Planning Area 7 and the existing Castlegate Apartments. Critical
slopes were determined by as-built drawings in Appendix A. Critical Point 1 passes flows
from half of Planning Area 7 (180 units) and flows from 1/4 of the Castlegate Apartments (188
units). Whereas Critical Point 2 also passes flows from half of Planning Area 7 (180 units)
and flows from 1/2 of the existing Castlegate Apartments (375 units). Analysis of Critical
Points can be found in Appendix A, and correspond to the Critical Points in Appendix C.

Design Point 3 was estimated in the 1% Amendment to the Final Water and Sanitary Sewer
System Study for Castle Pines Commercial PD from March 2007 (PD Utility Report) to convey
0.442 cfs, however, in this report it conveys 0.45 cfs. While this is larger than the planned
value, it is still lower than the pipe capacity of 1.01 cfs, which results in the pipe being 44% of
maximum capacity. Also, in the PD Utility Report, Design Point 5 was estimated to have a
capacity of 12.45 cfs and at full buildout was estimated to convey 7.87 cfs. In this report, the
full buildout flow is 6.41 cfs, and the pipe max capacity is 8.68 cfs, which results in the pipe
being 74% of maximum capacity. Overall, the sanitary flows from the site will convey through
the proposed and existing pipes.
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Appendix C: Planned Development Plan
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Castle Rock Water

175 Kellogg Court, Castle Rock CO 80109
720-733-6000

ASTLE ROCK . ors -
Final Utility Report Checklist

The Final Utility Report must be in conformance with the latest Town of Castle Rock Water and
Wastewater System Design Criteria Manuals, available on the Town’s website.

For the Final Utility Report, the Preliminary Utility Report and associated hydraulic modeling shall be
thoroughly updated to reflect the final design and layout of all water/wastewater system facilities and
mains since the approval of the Site Development Plan (SDP), and as now shown on the Construc-
tion Drawings (CDs). The Final Utility Report shall describe adherence to the Preliminary Utility Re-
port or describe deviations, and shall resolve any outstanding issues regarding the Town’s ability to
serve the development. As applicable, hydraulic modeling shall be provided for both the initial phase
of development represented on the CDs, and for full build-out of the overall site. The Final Utility Re-
port shall include a discussion of applicable SCADA requirements.

The following outline sets forth the required minimum content to be provided in the Final Utility Re-
port that shall be submitted with the CDs. This report must be prepared by, or the report preparation
supervised by a registered Professional Engineer licensed in Colorado. A copy of this checklist must
be submitted with the Final Utility Report.

Please check off the following items to assure your report is complete. Appropriate notations shall be
provided with the checklist. For example, if a specific item is not addressed or not applicable, an ex-
planation needs to be provided.

Included N/A

X TITLE SHEET

A. Name of Project, including legal name of development

. Address

. Owner

B
C
D. Developer
E

. Engineer

F. Submittal date and revision dates as applicable

APPROVAL BLOCK SHEET (Available on Town’s website)

TABLE OF CONTENTS

PROJECT LOCATION AND DESCRIPTION

A. Site Location

B. Description of Property and Land Use

CALCULATED WATER DEMANDS

A. Average Day Demands (ADD)

XX XXX X[ X]X| X[ X|X]X]|X]| X

B. Max Day Demands (MDD)
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Final Utility Report — Formatting Checklist

Included N/A

X CALCULATED WATER DEMANDS (CONT.)

X C. Peak Hour Demands (PHD)

X D. Irrigation Demands

EXISTING WATER SYSTEM

A. Existing Distribution System

B. Existing Supply Facilities

PROPOSED WATER SYSTEM

A. Proposed Distribution System

B. Proposed Supply Facilities

C. Required Fire Flows

D. Land Dedication Requirements

X | X[ X[ X[ X| X X]| X]| X

PROPOSED WATER SYSTEM ANALYSIS AND MODELING

X A. Hydraulic Models

X

B. Hydraulic Modeling Scenarios

X C. Hydraulic Modeling Output and Required Schematics

D. Fire Flow Test Results

CALCULATED WASTEWATER FLOWS

A. Average Day Wastewater Flows (ADF)

B. Peaking Factor (PF)

C. Peak Design Flows (PDF)

EXISTING WASTEWATER SYSTEM

A. Existing Collection System

PROPOSED WASTEWATER SYSTEM

A. Proposed Collection System

B. Proposed Wastewater Facilities

C. Land Dedication Requirements

X X X| X[ X[ X| X[ X]|X] X]|X]X

PROPOSED WASTEWATER SYSTEM ANALYSIS AND MODELING

A. Hydraulic Models

B. Hydraulic Modeling Scenarios

C. Hydraulic Modeling Output and Required Schematics

X | X| XX

POTENTIAL SUBDIVISION IMPROVEMENTS AGREEMENT (SIA) ITEMS

X POTENTIAL PERMITTING REQUIREMENTS

X REFERENCES

Achieving the Community Vision through Excellence, Dedication and Service


SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

SDA-Walleye
Typewriter
X

jnewell
Typewriter
X

jnewell
Typewriter
X


Final Utility Report — Formatting Checklist

Included | N/A
X APPENDICES
X Appendix B — Water Demands
X Water Fixture Unit Counts and Tap/Meter Sizing Calculations
X Irrigation Demands
X Hydraulic Worksheet(s) and Irrigation Chart(s)
X Appendix C— Water Storage
Confirmation Memo for Required Fire Flow
X Appendix D — Water Hydraulic Analysis and Modeling
X Fire Flow Test Results
X Appendix F — Wastewater Flows
X Appendix G— Wastewater Hydraulic Modeling
X Appendix A — Maps and Plans
X A. Vicinity Map
X B. Utility Map(s) provided by the Utilities Department
X C. Overall Utility Plan from the CDs
X D. Water/Wastewater Utility Plan(s)
Notes/Comments:
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