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VICINITY MAP: 

ITEM: PUD-000547-2025 – Redtail Ridge Planned Unit 
Development No. 1 South 

 
PLANNER: Matt Post, AICP, Senior Planner 

 
EXISTING ZONING:  PCZD-C – ConocoPhillips General Development Plan 
 
LOCATION: Lot 1, Block 1 of Redtail Ridge, Filing No. 1 
 
TOTAL SITE AREA: 21.68 Acres 
 
REQUEST:  Approval of Resolution No. 21, Series 2025, recommending to 

the City Council approval with conditions of the Redtail Ridge 
Planned Unit Development No. 1 South to allow 236,993 SF 
industrial buildings and associated site development. 
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SUMMARY:   
The applicant, Sterling Bay, is requesting approval of the Redtail Ridge Planned Unit 
Development No. 1 South to allow for the development of two light industrial buildings 
totaling 236,993 square feet and associated site development on 21.68 acres located at 
Lot 1, Block 1 of Redtail Ridge, Filing No. 1.  
 

 
Vicinity Map 

 
BACKGROUND:  
The subject property was part of the original 310-acre StorageTek corporate campus 
development, annexed into the City in 1978 and built out to approximately 1.6 million 
square feet. In 2008, ConocoPhillips acquired the property and subsequently 
demolished the existing campus to facilitate development of a new research facility. 
That same year, the company petitioned for annexation of an additional 80 acres and 
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requested rezoning of the combined 390-acre site to Planned Community Zone District 
– Commercial (PCZD-C). 
 
In 2010, the City approved the ConocoPhillips General Development Plan (GDP), 
Zoning Agreement, Preliminary Subdivision Plat, and Preliminary Planned Unit 
Development (PUD). The GDP established a 2.5-million-square-foot development cap, 
permitted land uses, setbacks, and a 12% minimum public land dedication, and 
mandated that development on the property abide by the Commercial Development 
Design Standards and Guidelines (CDDSG). The preliminary PUD included 38.9 acres 
of on-site public land dedication, an additional 20 acres of preserved land in Boulder 
County, and clustering of buildings to retain 222 acres of private open space. The PUD 
authorized building heights up to 65 feet, with one subarea allowing a 95-foot structure. 
The project was envisioned as a ConocoPhillips research campus but was never 
constructed following a corporate restructuring. 
 
In 2021, City Council approved a revised GDP for the property known as Redtail Ridge, 
proposing up to 3 million square feet of commercial and industrial development. 
However, a referendum election held on April 19, 2022, overturned the Council’s 
approval, reinstating the 2010 ConocoPhillips GDP as the effective governing plan for 
the property. 
 
In 2024, City Council approved a Final Plat of the 389-acre property to enable 
development consistent with the ConocoPhillips Campus GDP approved in 2010. The 
plat established lots, tracts, rights-of-way, and easements to support future hospital, 
medical office, light industrial, commercial, and office uses. 
 
In September of 2025, the City Council approved the 1st amendment to the 
ConocoPhillips Campus GDP to enable development of a new hospital campus 
(AdventHealth) on Lot 1, Block 2 of Redtail Ridge Filing No. 1. The amendment 
reallocated development area to the hospital site and established new height and 
massing standards to guide building scale and design on the affected parcel. 
 
In October 2025, City Council reviewed a Concept Plan proposing the use of the 
Industrial Development Design Standards and Guidelines (IDDSG) for this site and 
other centrally located parcels within the Redtail Ridge development area, in place of 
the currently applicable Commercial Development Design Standards and Guidelines 
(CDDSG). City Council expressed support for a hybrid design approach that would 
provide additional flexibility while maintaining key design expectations. Concurrent with 
this PUD application, an amendment to the ConocoPhillips Campus GDP is also being 
considered to formally authorize the application of the IDDSG with specified design 
enhancements. 
 
PROPOSAL: 
The applicant is requesting approval of a Planned Unit Development to construct two 
industrial buildings totaling 236,993 square feet on a 21.68 acre property, platted as part 
of the Redtail Ridge Filing No. 1 subdivision plat approved in 2024. Proposed site 
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development includes associated parking for both buildings and approximately 8.28 
acres of private landscaped area, featuring a large private open space with trails and an 
enhanced pedestrian plaza central to the west side open space area. The property is 
bounded on the south by the Rockcress Road right-of-way, which is currently under 
construction, and on the north by a future private road that will provide three vehicular 
access points to the site.  
 

 
 
 
The easternmost building (building B) is the larger of the two structures, proposed at 
142,658 square feet and a height of 39 feet, 6 inches, which is below the 40-foot height 
limit under consideration for this application. The westernmost building (building A) is 
proposed at 94,335 square feet with a height of 38 feet, 6 inches, maintaining a 
compatible scale between the two buildings. 

Proposed Planned Unit Development 
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Together, the two buildings will provide a total of 555 parking spaces and 40 bicycle 
parking spaces. Of these, Building B will be served by 264 vehicle spaces and 20 
bicycle spaces, while Building A will include 191 vehicle spaces and 20 bicycle spaces. 
Parking areas are arranged to support efficient access to each building while 
incorporating landscaped islands and walkways for improved on-site circulation. 
 
As part of this proposal, a total of 34 electric vehicle (EV) charging stations will be 
installed, with 14 serving building A and 20 serving building B. In addition, the 
development includes 36 EV-ready spaces, 45 EV-capable spaces, and 45 EV-capable 
(light) spaces across the two parking areas. The proposed EV infrastructure meets the 
minimum requirements of LMC Sec. 17.20.170 and supports the applicant’s broader 
commitment to achieving Fitwel Campus Certification, specifically the program’s green 
vehicle objectives 
 
Both buildings incorporate outdoor plaza areas on their north and south sides, designed 
with seating and patterned concrete to create identifiable and functional pedestrian 
spaces. These areas provide opportunities for outdoor use and help break up the 
building massing with visually distinct site elements. 
 
Additional pedestrian walkways and paths are proposed on the western portion of the 
site, creating continuous connections from the parking areas to the building entrances 
and linking into the broader on-site sidewalk system. These walkways are intended to 
improve internal circulation, provide direct routes for employees and visitors, and 
reinforce a pedestrian network throughout the development. Although the large open 
space area on the west side of the property will remain privately owned, the applicant 
has indicated that the internal paths and the associated seating area will remain publicly 
accessible, offering opportunities for passive use and enhancing the overall pedestrian 
experience within the larger site. 
 
Building B is designed with its primary façade oriented to the east, facing the adjacent 
public right-of-way and a planned open space area. This façade incorporates the 
enhanced design standards proposed with the accompanying GDP Amendment, 
including three primary entrances featuring accent materials and articulated entry 
design. Similarly, the west elevation of Building A incorporates the same set of 
enhanced façade and entry standards, also visible from a public street. 
 
Both buildings include enhanced architectural treatments on their north and south 
elevations, reflecting their visibility from public and private streets. These elevations 
incorporate the enhanced transparency, materials variation, and entry elements 
required under the proposed design standards, ensuring a consistent and high-quality 
design character on all publicly visible façades. 
 

https://library.municode.com/co/louisville/codes/code_of_ordinances?nodeId=TIT17ZO_CH17.20OREPALO_S17.20.170ELVECHIN
Jeff Hirt
Can you clarify - probably in the image titles - that the images are of the proposed development?  Since it’s the same images as the GDP amendment and those are framed more as examples, this is real. 
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Street Facing Elevations 

Enhanced Entry Design Facing a Street with this PUD Proposal 
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The landscape plan includes more than 3,000 low-water shrubs, grasses, and 
perennials distributed throughout the site and around both buildings. A total of 317 trees 
of varying species are proposed within the internal landscape areas, parking lots, and 
building perimeters. Street trees and perennial plantings along Rockcress Road and the 
private street are addressed in a separate landscape plan reviewed and approved with 
the 2024 final plat civil construction documents. That plan requires an additional 40 
trees and more than 300 shrubs and grasses along the site’s perimeter, which will be 
installed as a condition of final construction acceptance. Remaining landscape areas 
will be seeded with a native shortgrass prairie mix and low-water buffalo grass to ensure 
long-term water efficiency and compatibility with the surrounding natural landscape 
 
As part of the 2024 subdivision, a Subdivision Improvement Agreement (SIA) was 
executed and recorded requiring that all development within the ConocoPhillips 
Campus GDP meet the following commitments: 
 

• All buildings must achieve a minimum of LEED Silver Certification 
 

• Solar power generation must be provided at a rate of 1 watt per building square 
foot, with a minimum of 2.54 MW campus-wide. 

 
• The project must obtain Fitwel Campus Certification. 

 
The applicant has indicated that the proposed buildings will meet LEED Silver 
requirements and that the solar commitments will be satisfied, with final confirmation 
occurring during the building permit review process. These commitments are noted on 
the PUD cover sheet. Components of Fitwel Campus Certification are incorporated into 
this PUD, including solar power, LEED Silver design, electric vehicle charging 
infrastructure, bicycle facilities, low-water landscaping, pedestrian networks, and other 
site and building features that support occupant health and well-being. A Fitwel 
scorecard will be submitted to document compliance with the campus-wide certification 
requirements. 
 
As part of the 2024 subdivision application, a Transportation Demand Management 
(TDM) Plan was adopted for the entire Redtail Ridge development area. Under this 
plan, each PUD must demonstrate how the proposed development meets the applicable 
minimum TDM commitments and how it will achieve the relevant TDM goals. The City 
and property owner may also agree to alternative methods based on best available 
technology and industry best practices, provided the original intent and commitments of 
the TDM are maintained. A memorandum was provided as part of this application 
indicating how the proposed development satisfies these minimum standards 
(Attachment E). 
 
ANALYSIS: 
Development of the site is regulated by the ConocoPhillips Campus GDP, 1st 
Amendment. The applicant has submitted a concurrent application to amend the GDP 
(ConocoPhillips Campus GDP, 2nd Amendment) to allow the Industrial Development 

https://www.fitwel.org/certification
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Design Standards and Guidelines (IDDSG) to apply in place of the currently applicable 
Commercial Development Design Standards and Guidelines (CDDSG). In addition to 
applying the IDDSG, the proposed GDP Amendment would establish enhanced building 
design standards requiring all future development within the affected areas of the 
ConocoPhillips Campus GDP, 2nd Amendment to incorporate architectural elements that 
exceed baseline industrial design expectations. 
 
Because the PUD and GDP Amendment are being processed concurrently, and at the 
applicant’s request, staff has reviewed this project under the IDDSG and the enhanced 
design standards proposed in the GDP Amendment. Staff’s analysis and 
recommendations are therefore based on the assumption that the GDP Amendment will 
be approved as proposed.  
 
ConocoPhillips Campus General Development Plan 
The ConocoPhillips Campus GDP establishes use restrictions, key bulk standards, such 
as setbacks and height, parking requirements, and a sitewide floor area ratio (FAR) 
limitation, which regulates the total buildable floor area relative to the size of the 
property.  
 
The GDP currently establishes a maximum FAR of 0.15 for all development areas 
subject to the plan, with the exception of the AdventHealth hospital parcel on Lot 1, 
Block 2 of the Redtail Ridge Filing No. 1 Subdivision Plat, which received an additional 
364,400 square feet of gross floor area through a recent density swap. Based on the 
total GDP area of approximately 389.1 acres (16.9 million square feet), the maximum 
allowable gross floor area across the ConocoPhillips Campus is approximately 2.5 
million square feet. With 236,993 square feet proposed as part of this PUD application, 
the development remains well within the overall FAR limitation imposed by the GDP. 
Accounting for the AdventHealth hospital project currently under review on Lot 1, Block 
2 of Redtail Ridge Filing No. 1, including the additional floor area allocated to that 
parcel, the remaining available gross floor area within the ConocoPhillips Campus GDP 
area is approximately 1.8 million square feet, providing substantial capacity for future 
development under the GDP. 
 
The GDP also establishes applicable use restrictions. It permits facilities for the 
research, development, manufacturing, fabrication, processing, or assembly of scientific 
or technical products, and allows associated warehouse and storage uses. The 
applicant has indicated that the proposed development will operate as a light industrial 
facility focused on manufacturing and warehousing in support of that use. 
 
Setbacks, height limits, and parking requirements are also established by the GDP. The 
proposed development meets all applicable setback standards for both buildings and 
parking areas. While current height limits reference the CDDSG, the applicant is 
seeking application of the IDDSG through the concurrent GDP Amendment. Under the 
IDDSG, the maximum permitted building height is 40 feet. The proposed building 
heights, 38 feet, 6 inches for Building A and 39 feet, 6 inches for Building B, conform to 
this standard and remain below the maximum allowed height. Parking shall be provided 
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at a rate of 1.25 spaces per 1,000 square feet of manufacturing space. At 236,993 
square feet proposed, 296 parking spaces are required. The applicant is exceeding the 
total number of spaces 555 parking spaces proposed. There is no maximum parking 
restriction. 
 
Enhanced Design Standards 
The proposed development meets the intent of the enhanced design standards under 
consideration with the concurrent GDP Amendment application. Street-facing elevations 
incorporate a substantial amount of glazing at the pedestrian level, with window 
placement and transparency patterns consistent with the guideline to provide visual 
interest and improved street activation. Upper-level transparency is also included where 
appropriate to break up building mass and mimic a multi-story building. 
 
Primary building entrances are prominently located and designed to be clearly visible 
from the public right-of-way. The building façades incorporate well-defined entry 
features that provide articulation through projected elements and the use of canopies 
and glazing that matches the height of the building.  
 
The façades include variation in textures and colors consistent with the goal of the 
enhanced standards. Multiple materials are incorporated along the street-facing 
elevations, including accent elements placed strategically at entries and corners. These 
treatments collectively contribute to a more nuanced and visually engaging building 
design that aligns with the enhanced design objectives. 
 
IDDSG Analysis 
IDDSG: 1. Site Planning 
This application complies with all applicable site development standards, including site 
orientation, coverage, and overall layout. The project exceeds the minimum landscape 
coverage requirement, providing 38 percent of the site in landscaped area. Loading 
docks and service areas are positioned internal to the site on the non-street-facing sides 
of the buildings, ensuring these functions are screened from public view. Trash 
enclosures are similarly located behind screening walls and are not visible from 
adjacent streets or pedestrian areas. The proposal also meets the grading and drainage 
standards contained in the IDDSG, with site improvements designed to ensure proper 
stormwater management and compatibility with surrounding development. 
 
IDDSG: 2. Vehicular Circulation and Parking 
Access to the site is provided through three separate driveways from a private street 
that will be constructed along the north side of the development. Two of these access 
points serve the individual parking areas for each building, while a centrally located 
access point provides direct entry to the shared loading and service areas situated 
between the buildings. The internal circulation system is designed to be robust, 
accommodating fire apparatus and other service vehicles throughout the site. The 
parking layout meets all applicable industrial design requirements and incorporates 
additional pedestrian connections to improve movement between parking areas, 
building entrances, and on-site walkways. 
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IDDSG: 3. Pedestrian and Bicycle Circulation 
The applicant has incorporated internal pedestrian paths with a minimum unobstructed 
width of 5 feet, providing direct connections to the trail system to the west and to the 
broader Redtail Ridge sidewalk network, which will ultimately tie into the larger trail 
system at full buildout. Bicycle parking is provided at the primary entrances of both 
buildings, and the associated plaza spaces are integrated into the overall pedestrian 
network to support safe and convenient multimodal access throughout the site. 
 
IDDSG: 4. Architectural Design 
The building layouts include primary, storefront-style entries with enhanced features 
conforming to the proposed enhanced design guidelines. Service entries and loading 
areas are internal the site, as is mechanical equipment associated with the buildings.  
 
IDDSG: 5. Landscape Design 
The proposed landscape plan meets applicable landscape standards by providing more 
than 3,000 low-water shrubs, grasses, and perennials throughout the site, along with 
317 trees distributed within parking areas, internal landscape zones, and around 
building perimeters. Right-of-way landscaping for Rockcress Road and the private street 
was previously reviewed and approved with the 2024 final plat civil construction 
documents, through which the applicant agreed to install an additional 40 trees and 
more than 300 shrubs and grasses along the site perimeter as a condition of final 
construction acceptance. Remaining landscape areas will be seeded with a native 
shortgrass prairie mix and low-water buffalo grass, ensuring consistency with water-
efficient design requirements and the surrounding natural landscape. 
 
IDDSG: 6. Fences and Walls  
The application includes a retaining wall system associated with existing grading on the 
southeast side of the site. The walls are terraced to reduce the height of each individual 
segment and will be constructed of decorative block. Due to the overall length of the 
retaining system, additional design treatments are incorporated, including vertical 
breaks and staggered wall heights to provide visual interest and reduce the appearance 
of mass. The retaining walls, as proposed, meet the applicable IDDSG design 
standards.    
 
IDDSG: 8. Exterior Site Lighting 
The application includes wall-mounted LED fixtures and freestanding light poles 
throughout the site. All lighting is full cut-off and shielded, with warm color temperatures 
of 3000K, and is consistent with the IDDSG lighting standards as well as prior 
commitments made by the applicant, including requirements associated with FitWel 
Campus Certification. 
 
Compliance with 17.28.120 
Section 17.28.120 of the Louisville Municipal Code lists 28 criteria for PUDs that must 
be satisfied or found not applicable in order to approve a PUD. Analysis and staff’s 
recommended finding of each criterion is provided in the attached appendix. 
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Subdivision Improvement Agreement Commitments  
The 2024 Subdivision Improvement Agreement (SIA) established three campus-wide 
development requirements: (1) achievement of LEED Silver Certification for all 
buildings, (2) provision of solar power generation equal to 1 watt per building square 
foot with a minimum of 2.54 MW campus-wide, and (3) attainment of Fitwel Campus 
Certification. The proposed PUD satisfies these requirements. The applicant has 
confirmed that all buildings are designed to meet or exceed LEED Silver standards, and 
the solar generation commitment will be fulfilled, with detailed verification occurring at 
the time of building permit review. These commitments are documented on the PUD 
cover sheet. Additionally, the PUD incorporates the key elements necessary to support 
Fitwel Campus Certification, including on-site solar power generation, LEED-aligned 
building features, electric vehicle charging infrastructure, bicycle accommodations, low-
water landscaping, and an interconnected pedestrian network. A Fitwel scorecard will 
be provided with permit applications to demonstrate compliance with the campus-wide 
certification framework. 
 
A traffic conformance review was completed for this application to confirm consistency 
with the Master Transportation Study (MTS) and the adopted Transportation Demand 
Management (TDM) Plan. The analysis finds that the proposed industrial uses are 
consistent with the MTS Phase 1 assumptions and that the modest increase in square 
footage results in only a slight increase in peak-hour trips, well within the roadway 
capacity analyzed in the MTS. Importantly, several key TDM strategies identified in the 
master plan will be implemented as part of this application. These include construction 
of pedestrian connections linking the buildings to surrounding streets, internal parks, 
and multimodal facilities, improved access to shuttle stops, and supporting infrastructure 
for bicycle commuters, such as paths and connections to showers and changing 
facilities. These improvements are intended to reduce single-occupant vehicle trips and 
support non-auto travel, consistent with the TDM goals for the Redtail Ridge 
development. The memo concludes that the planned roadway network can 
accommodate projected traffic volumes and that this application effectively advances 
the TDM commitments established for the overall campus. 
 
Staff finds that all Planned Unit Development criteria have been satisfied, including the 
requirements of the ConocoPhillips Campus General Development Plan and its 
amendments, as well as the amendment under concurrent consideration. Furthermore, 
the application complies with all applicable standards of the Louisville Municipal Code 
and the Industrial Development Design Standards and Guidelines. 
 
PUBLIC COMMENTS: 
No public comments have been received as of the date of this report. 
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STAFF RECOMMENDATION: 
Approval of Resolution No. 21, Series 2025, recommending to the City Council approval 
of the Redtail Ridge Planned Unit Development No. 1 South to allow 236,993 SF 
industrial buildings and associated site development with the following condition: 
 

• The applicant shall resolve all outstanding technical and administrative 
comments related to the PUD documents, the associated Development 
Agreement, the Transportation Demand Management (TDM) memorandum, the 
Utility Conformance Report, and drainage conformance report. Final revisions 
addressing these items shall be completed to the satisfaction of the City prior to a 
City Council hearing for final consideration (Attachment G).   

 
ATTACHMENTS: 

A. Resolution No. 21, Series 2025 
B. Application Materials 
C. Redtail Ridge Planned Unit Development, No. 1 South 
D. Drainage Report 
E. Transportation Demand Management Memorandum 
F. ConocoPhillips Campus General Development Plan, 1st Amendment 
G. Conditional Materials 
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APPENDIX: PUD Criteria Analysis – Redtail Ridge PUD #1 South 

Criteria 17.28.120 (A) Finding Narrative 
1. An appropriate relationship to the 
surrounding area. 

Compliant The use is appropriate for the area 
and permitted in the 
ConocoPhillips Campus GDP. 
Robust open space and 
landscaping is proposed, providing 
a appropriate relationship to the 
surrounding area. 

2. Circulation in terms of the 
 internal street circulation system, 
designed for the type of traffic 
generated, safety, separation from 
living areas, convenience, access, 
and noise and exhaust control. 
Proper circulation in parking areas 
in terms of safety, convenience, 
separation and screening. 

Compliant The application provides for 
adequate and safe internal 
circulation.  

3. Consideration and provision for 
low and moderate-income housing 

Not 
applicable 

Zoned PCZD-C; residential uses 
are not allowed. 

4. Functional open space in terms 
of optimum preservation of natural 
features, including trees and 
drainage areas, recreation, views, 
density relief and convenience of 
function 

Compliant The PUD complies with landscape 
requirements in Chapter 5 of the 
IDDSG, and includes a large 
number of native grasses, 
including over 300 hundred new 
trees.  

5. Variety in terms of housing types, 
densities, facilities and open space 

Not 
applicable 

Zoned PCZD-C; residential uses 
are not allowed. 

6. Privacy in terms of the needs of 
individuals, families and neighbors 

Compliant The PUD complies with site 
planning provisions in the IDDSG 
and the GDP, assuring appropriate 
privacy of neighboring properties. 

7. Pedestrian and bicycle traffic in 
terms of safety, separation, 
convenience, access points of 
destination and attractiveness 

Compliant The PUD complies with pedestrian 
and bicycle requirements in the 
IDDSG, ensuring adequate 
pedestrian and bicycle access. 
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8. Building types in terms of 
appropriateness to density, site 
relationship and bulk 

Compliant The PUD complies with site 
planning and building height 
requirements in the GDP, ensuring 
an appropriate bulk for buildings 
and relationship to other 
developments in the area. 

9. Building design in terms of 
orientation, spacing, materials, 
color, texture, storage, signs and 
lighting 

Compliant The PUD complies with the 
architectural design and site 
planning requirements in the 
IDDSG and the GDP. The 
enhanced design incorporates 
adequate articulation, building 
materials, and site configuration.  

10. Landscaping of total site in 
terms of purpose, such as 
screening, ornamental types used, 
and materials used, if any; and 
maintenance, suitability and effect 
on the neighborhood 

Compliant The PUD complies with landscape 
requirements in Chapter 5 of the 
IDDSG. Over 3,000 shrubs, native 
grass seed, and over 300 trees are 
proposed.   

11. Compliance with all applicable 
development design standards and 
guidelines and all applicable 
regulations pertaining to matters of 
state interest, as specified 
in chapter 17.32 

Compliant The PUD complies with all 
applicable development design 
standards and guidelines. 

12. None of the standards for 
annexation specified in chapter 
16.32 have been violated 

Not 
applicable 

No annexation.  

13. Services including utilities, fire 
and police protection, and other 
such services are available or can 
be made available to adequately 
serve the development specified in 
the final development plan 

Compliant The Public Works Department and 
Louisville Fire District reviewed the 
PUD and it meets their 
requirements. Other key utility 
providers are available to serve the 
development. 

 
Criteria 17.28.120 (B) Finding Narrative 
1. Development shall be in 
accordance with the adopted 
elements of the comprehensive 
development plan of the city, and 
in accordance with any adopted 
development design standards and 
guidelines. 

Compliant The PUD complies with the 
adopted elements of the 
comprehensive plan, and the 
adopted development design 
standards and guidelines. 

2. No structures in a planned unit 
development shall encroach upon 
the floodplain. Existing bodies of 

Compliant The property is neither located in a 
floodplain nor are there any bodies 
of water in the area. 

https://www.municode.com/library/co/louisville/codes/code_of_ordinances?nodeId=TIT17ZO_CH17.32ARACSTIN
https://www.municode.com/library/co/louisville/codes/code_of_ordinances?nodeId=TIT16SU_CH16.32ANST
https://www.municode.com/library/co/louisville/codes/code_of_ordinances?nodeId=TIT16SU_CH16.32ANST
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water and existing stream courses 
shall not be channelized or altered 
in a planned unit development 
plan. 
3. No occupied structure shall be 
located on ground showing severe 
subsidence potential without 
adequate design and study 
approved specifically by the city. 

Compliant There is no known subsidence on 
the property. 

4. The proposal should utilize and 
preserve existing vegetation, land 
forms, waterways, and historical 
or archeological sites in the best 
manner possible. Steep slopes 
and important natural drainage 
systems shall not be disrupted. 
How the proposal meets this 
provision, including an inventory of 
how existing vegetation is 
included in the proposal, shall be 
set forth on the landscape plan 
submitted to the city. 

Compliant The PUD is appropriate for the 
context of the existing conditions of 
the property. 

5. Visual relief and variety of 
visual sitings shall be located 
within a development in the overall 
site plan. Such relief shall be 
accomplished by building 
placements, shortened or 
interrupted street vistas, visual 
access to open space and other 
methods of design. 

Compliant The PUD complies with site 
planning requirements in the 
IDDSG and the GSP, ensuring 
proper building placement, vistas, 
and access to open space. 

6. Open space within the project 
shall be located in such a manner 
as to facilitate pedestrian use and 
to create an area that is usable 
and accessible to residents of 
surrounding developments. 

Compliant The PUD complies with 
requirements in the IDDSG and 
GDP. 

7. Street design should minimize 
through traffic passing residential 
units. Suggested standards with 
respect to paving widths, housing 
setbacks and landscaping are set 
forth in public works standards of 
the city and applicable 
development design standards 
and guidelines. The system of 

Compliant The PUD complies with 
requirements in the IDDSG and 
GDP, ensuring properly designed 
landscaping adjacent to public 
streets. 
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streets, including parking lots, 
shall aid the order and aesthetic 
quality of the development. 
8. There shall exist an internal 
pedestrian circulation system 
separate from the vehicular 
system such that allows access to 
adjacent parcels as well as to 
parks, open space or recreation 
facilities within the development. 
Pedestrian links to trail systems of 
the city shall be provided. 

Compliant The PUD complies with bicycle and 
pedestrian requirements in the 
IDDSG, ensuring adequate 
pedestrian and bicycle access. 

9. The project and development 
should attempt to incorporate 
features which reduce the demand 
for water usage. 

Compliant The PUD proposes water use 
consistent with expectations for 
Redtail Ridge. Low-water plantings 
and native grass seeds are 
proposed throughout the site. 

10. Landscape plans shall attempt 
to reduce heating and cooling 
demands of buildings through the 
selection and placement of 
landscape materials, paving, 
vegetation, earth forms, walls, 
fences, or other materials. 

Compliant, 
with 
condition 

The PUD complies with landscape 
requirements in the IDDSG.  

11. Proposed developments shall 
be buffered from collector and 
arterial streets. Such buffering 
may be accomplished by earthen 
berms, landscaping, leafing 
patterns, and other materials. 
Entrance islands defining traffic 
patterns along with landscaping 
shall be incorporated into 
entrances to developments. 

Compliant The PUD complies with the 
requirements of the IDDSG and the 
GDP and includes adequate 
landscaping and buffering from 
adjacent streets and properties of 
the same or similar uses. 

12. There shall be encouraged the 
siting of lot arrangement, building 
orientation and roof orientation in 
developments so as to obtain the 
maximum use of solar energy for 
heating. 

Compliant The PUD has committed to 
achieving the solar requirements 
as outlined in the associated 
Subdivision Improvement 
Agreement.  

13. The overall PUD shall provide 
a variety of housing types. 

Not 
applicable 

Zoned PCZD-C; residential uses 
are not allowed. 

14. Neighborhoods within a PUD 
shall provide a range of housing 
size. 

Not 
applicable 

Zoned PCZD-C; residential uses 
are not allowed. 
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15. Architectural design of 
buildings shall be compatible in 
design with the contours of the 
site, compatible with surrounding 
designs and neighborhoods, shall 
promote harmonious transitions 
and scale in character in areas of 
different planned uses, and shall 
contribute to a mix of styles within 
the city. 

Compliant The PUD proposes architecture 
that is compatible in design with 
the contours of the site, with 
surrounding buildings, and 
neighborhoods.  

 



RESOLUTION NO. 21 
SERIES 2025 

 
A RESOLUTION RECOMMENDING APPROVAL WITH CONDITIONS OF THE 
REDTAIL RIDGE PLANNED UNIT DEVELOPMENT NO. 1 SOUTH TO ALLOW 

236,993 SF OF INDUSTRIAL DEVELOPMENT AND ASSOCIATED SITE 
IMPROVEMENTS ON LOT 1, BLOCK 1 OF REDTAIL RIDGE, FILING NO. 1 

 
WHEREAS, there has been submitted to the Louisville Planning Commission an 

application for a planned unit development to allow two industrial buildings totaling 
236,933 square feet of industrial development and associated site improvements on Lot 
1, Block 1 of Redtail Ridge Filing No. 1.   

 
WHEREAS, City staff has reviewed the information submitted and found that, with 

conditions, the application complies with the ConocoPhillips Campus General 
Development Plan and its amendments, and applicable sections of the Louisville 
Municipal Code; and 
 

WHEREAS, the Planning Commission has considered the application at a duly 
noticed public hearing on December 11, 2025, where evidence and testimony were 
entered into the record, including the findings in the Louisville Planning Commission Staff 
Report dated December 11, 2025.   

 
NOW THEREFORE, BE IT RESOLVED that the Planning Commission of the City 

of Louisville, Colorado does hereby recommend approval with conditions of a planned 
unit development to allow development of two industrial buildings totaling 236,933 square 
feet of industrial development and associated site improvements on Lot 1, Block 1 of 
Redtail Ridge Filing No. 1.   

  
 

PASSED AND ADOPTED this 11th day of December, 2025 
 

 
 
By: ______________________________ 

Steve Brauneis, Chair 
Planning Commission 

Attest: _____________________________ 
Cullen Choi, Secretary 

 Planning Commission 



 
 
 
 
 
 
 
 
 

 
Community Development 

 

749 Main Street   Louisville CO 80027   303.335.4592   www.louisvilleco.gov  

ELECTRONIC LAND USE HEARING REQUEST  CASE NO. _______________ 

APPLICANT INFORMATION 
 
Firm: _____________________________________            

Contact: __________________________________ 

Address: __________________________________ 

               __________________________________                            

Mailing Address: ____________________________ 

                            ____________________________ 

Telephone: ________________________________ 

Fax: ______________________________________ 

Email: ____________________________________ 
 
OWNER INFORMATION 
 
Firm: _____________________________________            

Contact: __________________________________ 

Address: __________________________________ 

               __________________________________                            

Mailing Address: ____________________________ 

                            ____________________________ 

Telephone: ________________________________ 

Fax: ______________________________________ 

Email: ____________________________________ 
 

PROPERTY INFORMATION 
Common Address: __________________________ 
Legal Description: Lot ____________ Blk ________ 
          Subdivision ___________________________ 
Area: ___________________ Sq. Ft. 

REPRESENTATIVE INFORMATION 
 
Firm: _____________________________________            

Contact: __________________________________ 

Address: __________________________________ 

               __________________________________                            

Mailing Address: ____________________________ 

                            ____________________________ 

Telephone: ________________________________ 

Fax: ______________________________________ 

Email: ____________________________________ 
 

TYPE (S) OF APPLICATION 
 Annexation 
 Zoning 
 Preliminary Subdivision Plat 
 Final Subdivision Plat 
 Minor Subdivision Plat 
 Preliminary Planned Unit Development (PUD) 
 Final PUD 
 Amended PUD 
 Administrative PUD Amendment 
 Special Review Use (SRU) 
 SRU Amendment 
 SRU Administrative Review 
 Temporary Use Permit: _________________________ 
 CMRS Facility: ________________________________ 
 Other: (easement / right-of-way; floodplain; variance; 

vested right; 1041 permit; oil / gas production permit) 
 
I hereby request the public hearing(s) on this application be 
scheduled to be conducted by Electronic Participation in 
accordance with the attached Resolution No. 30, Series 2020, 
as adopted by the City Council on April 7, 2020, and in 
accordance with Resolution No. 38, Series 2020, as adopted by 
City Council on June 2, 2020 if such hearing(s) can be 
scheduled during a time period when in-person meetings are 
not being held due to a health epidemic or pandemic.  I 
acknowledge that holding a quasi-judicial hearing by Electronic 
Participation may present certain legal risks and involves an 
area of legal uncertainty, and that having this application heard 
at a meeting held by Electronic Participation is optional and 
undertaken at my own risk. I also understand that in-person 
meetings are preferred for quasi-judicial hearings, and that even 
if electronic hearing(s) are scheduled, this application will be 
heard at an in-person meeting if in person meetings have 
resumed by the scheduled hearing date(s). I further agree to 
defend and indemnify the City of Louisville in any action that 
may arise out of, or in connection with, conducting the hearing 
by Electronic Participation. 

SIGNATURES & DATE 
Applicant: _________________________________ 

Print: _____________________________________ 

Owner: ___________________________________ 

Print: _____________________________________ 

Representative: ____________________________ 

Print: _____________________________________ 
 CITY STAFF USE ONLY  
 Electronic Hearing Approved: ____________________ 
 Date(s) of Hearing(s): __________________________ 

 
 

Sterling Bay

Evan Pesonen

100 Bayview, Suite 250

Newport Beach, CA 82660

(see above)

(949) 533-7363

epesonen@sterlingbay.com

Sterling Bay

Evan Pesonen

100 Bayview, Suite 250

Newport Beach, CA 82660

(see above)

(949) 533-7363

Sterling 

Harris Kocher Smith

Jarrett Grant

1120 Lincoln St #1000

Denver, CO 80203

(see above)

(303) 623-6300

jgrant@hkseng.com

N/A

1 1

Redtail Ridge Filing No. 1



 

3.14.2025 Page 1 of 1 

March 14, 2025 

 

Attention: Rob Zuccaro 

Director of Planning and Building Safety 

City of Louisville 

749 Main Street 

Louisville, Colorado 880027 

 

Re: Redtail Ridge PUD-1 South – Project Narrative 

Dear Mr. Zuccaro, 

 

Sterling Bay (Developer/Applicant) is proposing to develop PUD-1 South of the greater Redtail Ridge Property into 

two Class A Industrial/ Warehouse Buildings. This PUD is proposed to include Industrial Building A at approximately 

95,377sf and Industrial Building B at approximately 143,705 sf.  

Both Buildings will have a clear height of 28’ from finish floor to bottom of structure and be constructed using tilt up 

concrete with punched openings for aluminum storefront windows, and steel framed accent framing identifying 

future tenant entries. The colors and finishes are designed to work cohesively with other buildings in the Redtail 

Ridge Development. Variations and articulation in the form and finish of the concrete wall panels is provided with a 

variety of colors and finishes including clear coat raw concrete and corrugated concrete form liner. Large expanses 

of glass and varied materials set these buildings apart from similar developments in the surrounding area.  The 

purpose and use of the buildings is to support storage, office and manufacturing needs for national and regional 

users. This PUD will also include pedestrian connections and outdoor amenity patios for future tenant use. We are 

also referencing this PUD as PUD-1 South in our master plan. 

It is proposed to comply with the Redtail Ridge Subdivision Improvements and Development Agreement (SIA). 

SIA Exhibit H - Sustainability 

We request that the sustainability reports be provided at building permit submission and not part of the PUD 

submission, the current design is only at a schematic level and MEP systems are still in design, so it is too early to 

be providing a full sustainability report, as we are currently designed at a cold shell and core level. 

We appreciate your time and effort in reviewing our PUD package and we look forward to discussing the project 

with you further.  

 

Sincerely, 

 

 
Isaac Sawatzky 

Project Manager, Ware Malcomb 
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ISSUE DATE:
DATE REVISION COMMENTS

PROJECT #: 22123603-14-2025

11-26-2025  PER CITY COMMENTS

  

  

  

  

  

  

DEVELOPER ARCHITECT CIVIL ENGINEERLANDSCAPE ARCHITECT
Sterling Bay

333 N. Green Street,
Chicago, IL 60607
P: 312.466.4100

SCALE: 1" =  
VICINITY MAP

800'

Harris Kocher Smith
1290 Broadway, Suite 800
Denver, Colorado 80203

P: 303.623.6300  F: 303.623.6311
HarrisKocherSmith.com

Ware Malcolmb
900 S. Broadway, Suite 320

Denver, CO 80209
P: 720.488.2626

Perkins&Will
475 Lincoln Street, Suite 100

Denver, CO 80203
P: 303.308.0200

PROJECT DESCRIPTION
THIS SITE INCLUDES THE CONSTRUCTION OF TWO INDUSTRIAL BUILDINGS, AND ASSOCIATED UTILITIES. THE BUILDINGS WILL HAVE A
COMBINED SQUARE FOOTAGE OF 236,992 SF. OPEN SPACE IMPROVEMENTS, INCLUDING PEDESTRIAN AND BICYCLE NETWORK EXPANSION,
WILL ALSO BE REVIEWED WITH THIS PUD. THIS PROJECT, AS PART OF THE GREATER REDTAIL RIDGE PROJECT, WILL BE SERVED BY PRIVATE
ROADS CONSTRUCTED BY THE MASTER DEVELOPMENT. STORM, SANITARY, WATER, ELECTRICAL, AND GAS UTILITIES WILL BE
CONSTRUCTED TO SUPPORT THE DEVELOPMENT OF THIS SITE AND WILL BE CONNECTING TO UTILITIES CONSTRUCTED BY THE MASTER
DEVELOPMENT. THIS PROJECT IS ZONED PLANNED COMMUNITY COMMERCIAL. THE CITY OF LOUISVILLE COMMERCIAL DEVELOPMENT
DESIGN STANDARDS AND GUIDELINES WAS USED IN THE DESIGN OF THIS PROJECT.

NOTES
1. THE CITY OF LOUISVILLE IS NOT RESPONSIBLE FOR DAMAGE TO, OR REPAIR OF, MONUMENT SIGNS, PAVEMENT SURFACES, OR

LANDSCAPING CAUSED DURING REPAIR OR MAINTENANCE OF UTILITIES LOCATED WITHIN PUBLIC UTILITY EASEMENTS.
2. DEVELOPER WILL ACHIEVE CAMPUS FITWELL PURSUANT TO SIA. INCORPORATED ELEMENTS WITHIN THIS PUD INCLUDE HEAT ISLAND

MITIGATION, WALKING TRAILS, LIGHT POLLUTION MITIGATION, AND OTHERS IN EXHIBIT H OF THE SIA.
3. AT TENANT OCCUPANCY, DEVELOPER WILL SUBMIT COMPLIANCE DOCUMENTATION PRIOR TO ACCEPTANCE.
4. DEVELOPMENT WILL ACHIEVE 1 WATT PV / SF OF BUILDING PER SIA. FINAL DESIGN WILL BE DEFERRED APPROVAL TO THE CITY OF

LOUISVILLE.

OWNERSHIP SIGNATURE BLOCK:

BY SIGNING THIS PUD, _________________________ ACKNOWLEDGES ALL THE
REQUIREMENTS AND INTENT SET FORTH IN THIS PUD.

WITNESS MY / OUR HAND(S) SEAL(S) THIS ________ DAY OF _____________, 20__________

__________________________________________________
OWNER SIGNATURE

__________________________________________________
NOTARY NAME

__________________________________________________
NOTARY SIGNATURE

MY COMMISSION EXPIRES __________________________

CITY COUNCIL CERTIFICATE:
APPROVED THIS ____________ DAY OF __________________, 20__________

BY THE CITY OF LOUISVILLE, COLORADO

BY _______________________________________________
MAYOR

BY _______________________________________________
       CITY CLERK

ORDINANCE FROM RESOLUTION NO. __________, SERIES _______________

PLANNING COMMISSION CERTIFICATE:
APPROVED THIS ____________ DAY OF __________________, 20__________

BY THE  PLANNING COMMISSION OF THE CITY OF LOUISVILLE, COLORADO

RESOLUTION NO. ___________
SERIES 20_______

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION

29, TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN
CASE #: PUD-00547-2025

BASIS OF BEARINGS:
BEARINGS ARE PLATTED BEARINGS BASED ON THE WEST LINE OF THE NORTHEAST QUARTER OF SECTION 29, TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE 6TH
PRINCIPAL MERIDIAN AS BEARING SOUTH 00°08'41" EAST PER REDTAIL RIDGE FILING NO. 1. SAID LINE BEING MONUMENTED AT THE NORTH QUARTER CORNER OF SAID
SECTION BY A #6 REBAR WITH A 3.25" BRASS CAP STAMPED "1998 PLS 16401", AND BEING MONUMENTED AT THE CENTER QUARTER CORNER BY A #6 REBAR WITH A 2.5"
ALUMINUM CAP STAMPED "DB&CO 2000 PLS 23529".

BENCHMARK:
THE SITE VERTICAL BENCHMARK IS GPS CONTROL POINT FC-1 OF THE CITY AND COUNTY OF BROOMFIELD. FC-1 IS LOCATED AT THE SOUTHWEST END OF THE
STORAGE TEK DRIVE BRIDGE, 64.3' NORTH OF THE US 36 EXIT RAMP. THE 3" ROUND CAP DESCRIBED IN THE CITY AND COUNTY OF BROOMFIELD SURVEY SHEET WAS
MISSING AT THE TIME OF THIS SURVEY, BUT A MAG NAIL WAS FOUND IN ITS PLACE IN A COUNTERSINK HOLE IN THE SIDEWALK. THE NAIL WAS USED IN PLACE OF THE
ORIGINAL MONUMENT, AND ASSIGNED AN ELEVATION OF 5392.57, NAVD 88.

LEGAL DESCRIPTION:
A PARCEL OF LAND BEING ALL OF LOTS 1 AND 2, BLOCK 1, REDTAIL RIDGE FILING NO. 1, SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF
SECTION 29, TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN, CITY OF LOUISVILLE, COUNTY OF BOULDER, STATE OF COLORADO, MORE
PARTICULARLY DESCRIBED AS FOLLOWS:

COMMENCING AT THE NORTH QUARTER CORNER OF SAID SECTION 29;

THENCE NORTH 68°17'36" WEST, A DISTANCE OF 258.22 FEET TO THE WEST CORNER OF SAID LOT 1 AND THE POINT OF BEGINNING;

THENCE ALONG THE PERIMETER OF SAID LOTS 1 AND 2 THE FOLLOWING FIFTEEN (15) COURSES:

1) NORTH 45°51'00" EAST, A DISTANCE OF 99.89 FEET TO A POINT OF NON-TANGENT CURVATURE;
2) ALONG THE ARC OF SAID CURVE TO THE RIGHT AN ARC LENGTH OF 112.57 FEET, SAID CURVE HAVING A RADIUS OF 150.00 FEET, A CENTRAL ANGLE OF 43°00'00",

AND A CHORD WHICH BEARS NORTH 68°30'00" EAST A CHORD DISTANCE OF 109.95 FEET;
3) NORTH 00°00'00" EAST, A DISTANCE OF 774.30 FEET;
4) NORTH 31°01'09" EAST, A DISTANCE OF 160.32 FEET TO A POINT OF NON-TANGENT CURVATURE;
5) ALONG THE ARC OF SAID CURVE TO THE LEFT AN ARC LENGTH OF 81.21 FEET, SAID CURVE HAVING A RADIUS OF 150.00 FEET, A CENTRAL ANGLE OF 31°01'09",

AND A CHORD WHICH BEARS SOUTH 74°29'25" EAST A CHORD DISTANCE OF 80.22 FEET;
6) NORTH 90°00'00" EAST, A DISTANCE OF 1,399.99 FEET;
7) SOUTH 00°00'00" EAST, A DISTANCE OF 1,693.86 FEET TO A POINT OF CURVATURE;
8) ALONG THE ARC OF SAID CURVE TO THE RIGHT AN ARC LENGTH OF 40.02 FEET, SAID CURVE HAVING A RADIUS OF 43.50 FEET, A CENTRAL ANGLE OF 52°42'39",

AND A CHORD WHICH BEARS SOUTH 26°21'19" WEST A CHORD DISTANCE OF 38.62 FEET TO A POINT OF REVERSE CURVATURE;
9) ALONG THE ARC OF SAID CURVE TO THE LEFT AN ARC LENGTH OF 15.24 FEET, SAID CURVE HAVING A RADIUS OF 93.50 FEET, A CENTRAL ANGLE OF 09°20'23", AND

A CHORD WHICH BEARS SOUTH 48°02'27" WEST A CHORD DISTANCE OF 15.22 FEET TO A POINT OF REVERSE CURVATURE;
10) ALONG THE ARC OF SAID CURVE TO THE RIGHT AN ARC LENGTH OF 65.18 FEET, SAID CURVE HAVING A RADIUS OF 83.50 FEET, A CENTRAL ANGLE OF 44°43'21",

AND A CHORD WHICH BEARS SOUTH 65°43'56" WEST A CHORD DISTANCE OF 63.53 FEET;
11) SOUTH 88°05'36" WEST, A DISTANCE OF 91.79 FEET;
12) SOUTH 89°59'42" WEST, A DISTANCE OF 61.57 FEET TO A POINT OF CURVATURE;
13) ALONG THE ARC OF SAID CURVE TO THE LEFT AN ARC LENGTH OF 229.54 FEET, SAID CURVE HAVING A RADIUS OF 659.50 FEET, A CENTRAL ANGLE OF 19°56'31",

AND A CHORD WHICH BEARS SOUTH 80°01'26" WEST A CHORD DISTANCE OF 228.38 FEET TO A POINT OF REVERSE CURVATURE;
14) ALONG THE ARC OF SAID CURVE TO THE RIGHT AN ARC LENGTH OF 678.11 FEET, SAID CURVE HAVING A RADIUS OF 590.50 FEET, A CENTRAL ANGLE OF 65°47'49",

AND A CHORD WHICH BEARS NORTH 77°02'55" WEST A CHORD DISTANCE OF 641.46 FEET;
15) NORTH 44°09'00" WEST, A DISTANCE OF 924.72 FEET TO THE POINT OF BEGINNING.

SAID PARCEL CONTAINS 2,641,330 SQUARE FEET OR 60.64 ACRES, MORE OR LESS.

SHEET INDEX
Sheet Number Sheet Title

1 COVER
2 OVERALL SITE PLAN
3 SITE PLAN
4 SITE PLAN
5 ARCHITECTURAL ELEVATIONS
6 ARCHITECTURAL ELEVATIONS
7 OVERALL GRADING PLAN
8 GRADING PLAN
9 GRADING PLAN
10 OVERALL UTILITY PLAN
11 UTILITY PLAN
12 UTILITY PLAN
13 OVERALL LANDSCAPE PLAN
14 MATERIAL AND PLANTING PLAN - A
15 MATERIAL AND PLANTING PLAN - B
16 MATERIAL AND PLANTING PLAN - C
17 MATERIAL AND PLANTING PLAN - D
18 MATERIAL AND PLANTING PLAN - E
19 MATERIAL AND PLANTING PLAN - F, G & H
20 SITE FURNISHING DETAILS
21 PLANTING DETAILS
22 PLANTING SCHEDULE
23 PHOTOMETRIC PLAN
24 PHOTOMETRIC DETAILS

WAIVER REQUESTS
1. 4.2.C - BUILDING HEIGHTS

1.1. STANDARD: THE MAXIMUM HEIGHT OF ALL COMMERCIAL BUILDINGS (AS MEASURED PURSUANT TO THE LOUISVILLE MUNICIPAL
CODE) IS 35.0', AND 42.0' TO THE TOP OF THE ROOFTOP MECHANICAL SCREEN.

1.2. PROPOSED: THE MAXIMUM HEIGHT OF BUILDING A IS 39'-0" AND THE MAXIMUM HEIGHT OF BUILDING B IS 40'-0". ROOF MOUNTED
MECHANICAL SCREENS SHALL NOT EXCEED 50' ABOVE THE NATURAL GRADE.

2. LANDSCAPE WAIVER
2.1. REQUIRED TREES AND SHRUBS HAVE BEEN PLACED WITHIN 50' OF THE PROPERTY LINE TO MAKE SURE THE PLANTING SERVE A

MORE NATURAL BUFFER RATHER THAN A DENSE ROW. THIS APPROACH GIVES AN OPEN PRAIRIE CHARACTER TO THE SITE.

SITE DATA TABLE
GENERAL SITE INFORMATION

REQUIRED PROPOSED
TOTAL SITE AREA 944,460 SF
SITE COVERAGE 70% MAX. 58.9%
BUILDING (INDUSTRIAL A) 94,335 SF
BUILDING (INDUSTRIAL B) 142,658 SF
TOTAL LANDSCAPE AREA 661,122 SF 555,802 SF
TOTAL LANDSCAPE COVERAGE 100% / SF 100% SF
LANDSCAPE AREA  PH1 360,907 SF
LANDSCAPE COVERAGE PH1 30% MIN / SQFT 38.2%
HARDSCAPE AREA 29,067 SF
BUILDING INFORMATION
BUILDING HEIGHT 42' MAX. 39'-6"
BUILDING SETBACKS
NORTH 10' MIN. 35'-0"
WEST 40' MIN. 147'
EAST 10' MIN. 54'
SOUTH 40' MIN. 205'

PARKING SUMMARY
INDUSTRIAL A

REQUIRED PROPOSED
TOTAL SPACES (WAREHOUSE) 118* 191
ACCESSIBLE 6 MIN. 6
EV INSTALLED 2% (4) 14
EV READY 8% (15) 15
EV CAPABLE 10% (19) 19
EV CAPABLE (LIGHT) 10% (19) 19
BICYCLE 20 MIN. 20

INDUSTRIAL B
REQUIRED PROPOSED

TOTAL SPACES 179* 262
ACCESSIBLE 7 MIN. 7
EV INSTALLED 2% (5) 20
EV READY 8% (21) 21
EV CAPABLE 10% (26) 26
EV CAPABLE (LIGHT) 10% (26) 26
BICYCLE 20 MIN. 20
PARKING SETBACK
NORTH 15' MIN. 43.5'
WEST 15' MIN. 18.9
EAST 15' MIN. 65.9'
SOUTH 15' MIN. 26.5'
* 1.25 SPACES/1000 SF ARE REQUIRED FOR OFFICES AND RESEARCH PER
CONOCO PHILLIPS GDP (CDDSG)

SUSTAINABILITY COMMITMENTS 
1. DEVELOPMENT SHALL ACHIEVE LEED SILVER MINIMUM. LEED SCORECARD AND PROOF OF SUBMITTAL TO
USGBC SHALL BE SUBMITTED TO CITY OF LOUISVILLE PRIOR TO CERTIFICATE OF OCCUPANCY.
2. DEVELOPMENT SHALL CONTRIBUTE MINIMUM 1 WATT PER SQUARE FOOT OF BUILDING AREA TOWARD A TOTAL
OF 2.54 MW OF ON SITE SOLAR POWER GENERATION IN ACCORDANCE WITH SIA. FINAL SOLAR DESIGN SHALL BE
DEFERRED SUBMITTAL TO CITY OF LOUISVILLE.
3. DEVELOPMENT SHALL CONTRIBUTE TOWARDS OVERALL CAMPUS FITWELL CERTIFICATION.
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SCALE: 1" =

70 70 140

70'

ABBREVIATIONS
BLDG BUILDING
C&G CURB & GUTTER
CONC CONCRETE
DS DOWNSPOUT
DUE DRY UTILITY EASEMENT
ELEC ELECTRIC
ESMT EASEMENT
EX EXISTING
FF FINISHED FLOOR
FH FIRE HYDRANT

FLOW LINE
GV GATE VALVE
HT HEIGHT
MH MANHOLE
N NORTH, NORTHING
PED PEDESTRIAN

PROPERTY LINE
PR PROPOSED
ROW RIGHT-OF-WAY
SME SURFACE MAINTENANCE EASEMENT
SS SANITARY SEWER
STM STORM
TYP TYPICAL
UG UNDERGROUND
WAT WATER

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1
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INDUSTRIAL A FIRE FLOW DATA:
THE TOTAL FIRE FLOW REQUIRED FOR THIS SITE IS 2,125 GPM MINIMUM @ 20 PSI
RESIDUAL PRESSURE.
THIS FLOW MUST BE PROVIDED FROM A MINIMUM OF 2 FIRE HYDRANTS.
EACH FIRE HYDRANT MUST SUPPLY A MINIMUM OF 2,125 GPM @ 20 PSI RESIDUAL
PRESSURE AT THE HYDRANT OUTLET TO BE ACCEPTABLE.
CODE USED FOR ANALYSIS: 2018 IFC AND 2018 AMENDMENTS.
CONSTRUCTION TYPE: III-A
FIRE FLOW CALCULATION AREA:   83,200 SF
THIS BUILDING IS FULLY SPRINKLERED

INDUSTRIAL B FIRE FLOW DATA:
THE TOTAL FIRE FLOW REQUIRED FOR THIS SITE IS 2,875 GPM MINIMUM @ 20 PSI
RESIDUAL PRESSURE.
THIS FLOW MUST BE PROVIDED FROM A MINIMUM OF 3 FIRE HYDRANTS.
EACH FIRE HYDRANT MUST SUPPLY A MINIMUM OF 2,875 GPM @ 20 PSI RESIDUAL
PRESSURE AT THE HYDRANT OUTLET TO BE ACCEPTABLE.
CODE USED FOR ANALYSIS: 2018 IFC AND 2018 AMENDMENTS.
CONSTRUCTION TYPE: III-A
FIRE FLOW CALCULATION AREA:   154,350 SF
THIS BUILDING IS FULLY SPRINKLERED
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TREE & SHRUB PLANTING SCHEDULE

QTY CODE SCIENTIFIC NAME COMMON NAME SIZE ROOT SPACING COMMENTS

SHRUB
28 ACLA ACHILLEA LANULOSA MOUNTAIN YARROW 1 GAL B&B 18" FULL, WELL BRANCHED
43 ARAF ARTEMESIA FILLIFOLIA SAND SAGE 5 GAL B&B 48" FULL, WELL BRANCHED
10 ASAC ASTER ASCENDENS WESTERN ASTER 1 GAL B&B 18" FULL, WELL BRANCHED
18 ASTU ASCLEPIA TUBEROSA BUTTERFLY WEED 1 GAL B&B 18" FULL, WELL BRANCHED
541 BGBA BOUTELOUA GRACILIS 'BLOND AMBITION BLUE' GRAMA GRASS 1 GAL B&B 18" FULL, WELL BRANCHED
21 CAIN CALLIRHOE INVOLUCRATA POPPY MALLOW 1 GAL B&B 18" FULL, WELL BRANCHED
50 CEIT CERCOCARPUS ITRICATA LITTLELEAF MOUNTAIN

MAHOGANY
5 GAL B&B 48"

69 CHMI CHAMAEBATIARIA MILLEFOLIUM FERNBUSH 5 GAL B&B 5' FULL, WELL BRANCHED
133 CHNA CHRYSOTHAMNUS NAUSEOSUS VAR NAUSEOSUS DWARF RABBITBRUSH 5 GAL B&B <varies> <varies>
16 ENPE ENGELLMANIA PERSISTENA ENGELLMAN DAISY 1 GAL B&B 18" FULL, WELL BRANCHED
44 FAPA FALLUGIA PARADOXA APACHE PLUME 5 GAL B&B 36"
57 FEPA FELLUGIA PARADOXA APACHE PLUME 5 GAL B&B 36" FULL, WELL BRANCHED
37 GAAR GAILLARDIA ARISTATA BLANKET FLOWER 1 GAL B&B 18" FULL, WELL BRANCHED
221 HEPA HESPERALOE PARVIFLORA RED YUCCA 5 GAL B&B 36" FULL, WELL BRANCHED
5 LILG LIATRIS LIGULISTYLUS ROCKY MOUNTAIN

GAYFEATHER
1 GAL B&B 18" FULL, WELL BRANCHED

224 MARE MAHONIA REPENS CREEPING GRAPE HOLLY 5 GAL B&B 30" FULL, WELL BRANCHED
30 MURE MUHLENBERGIA REVERCHONII 'UNDAUNTED' UNDAUNTED RUBY MUHLY

GRASS
3 GAL B&B 30" FULL, WELL BRANCHED

16 OEMA OENOTHERA MACROCARPA EVENING PRIMROSE 1 GAL B&B 18" FULL, WELL BRANCHED
118 PBSC PRUNUS BESSEYI 'PAWNEE BUTTES' PAWNEE BUTTES SAND

CHERRY
5 GAL B&B 48" FULL, WELL BRANCHED

9 PESR PENSTEMON STRICTUS ROCKY MOUNTAIN
PENSTEMON

1 GAL B&B 18" FULL, WELL BRANCHED

15 PEST PENSTEMON BARBARATUS SCARLET BUGLAR 1 GAL B&B 18" FULL, WELL BRANCHED
188 PHOP PHYSOCARPUS OPULIFOLIUS 'NANA' DWARF NINEBARK 1 GAL B&B 24" FULL, WELL BRANCHED
7 RACO RATIBIDA COLUMNIFERA PRAIRIE CONEFLOWER 1 GAL B&B 18" FULL, WELL BRANCHED
147 RHAR RHUS AROMATICA 'GRO-LOW' GRO-LOW SUMAC 5 GAL B&B 36" FULL, WELL BRANCHED
132 RHAR2 RHUS AROMATICA 'GRO-LOW' GRO-LOW SUMAC 5 GAL B&B 48" FULL, WELL BRANCHED
35 RIAU RIBES AUREUM GOLDEN CURRANT 5 GAL B&B 42" FULL, WELL BRANCHED
66 RUHI RUDBECKIA HIRTA BLACK EYED SUSAN 1 GAL B&B 18" FULL, WELL BRANCHED
247 SCSC SCHIZACYRIUM SCOPARIUM 'THE BLUES' THE BLUES LITTLE

BLUESTEM GRASS
1 GAL B&B 18" FULL, WELL BRANCHED

50 SEGR SALVIA GREGGI 'FURMAN'S RED' AUTUMN SAGE 1 GAL B&B 18" FULL, WELL BRANCHED
263 SPHE SPOROBOLUS HETEROLEPSIS PRAIRIE DROPSEED 1 GAL B&B 18" FULL, WELL BRANCHED
1 SPHE2 SPOROBOLUS HETEROLEPSIS PRAIRIE DROPSEED 1 GAL B&B 24" FULL, WELL BRANCHED
18 TAME TAXUS X MEDIA ' DENSIFORMIS' DENSIFORMIS YEW 5 GAL B&B 42" FULL, WELL BRANCHED
486 YUGL YUCCA GLAUCA SOAPWEED 5 GAL B&B 30" FULL, WELL BRANCHED

TREE
21 AC GL ACER GLABRUM ROCKY MOUNTAIN MAPLE 2.5"

CAL
B&B AS SHOWN FULL, WELL BRANCHED

8 ACFR ACER FREMANII 'AUTUMN BLAZE' AUTUMN BLAZE MAPLE 4" CAL B&B AS SHOWN FULL, WELL BRANCHED
11 CE OC CELTIS OCCIDENTALIS 'PRAIRIE PRIDE' PRAIRIE PRIDE HACKBERRY 3" CAL B&B AS SHOWN FULL, WELL BRANCHED
3 CECA CERCIS CANADENSIS REDBUD 2.5"

CAL
B&B AS SHOWN FULL, WELL BRANCHED

15 CRCR CRATAEGUS CRUS-GALLI 'INERMIS' INERMIS COCKSPUR
HAWTHORN

2.5"
CAL

B&B AS SHOWN FULL, WELL BRANCHED, MIN. 4' CLEAR
TRUNK

40 GLTRh GLEDITSIA TRIACANTHOS INERMIS 'HARVEST TM' NORTHERN ACCLAIM
HONEYLOCUST

3" CAL B&B AS SHOWN FULL, WELL BRANCHED

25 GYDI GYMNOCLADUS DIOICUS KENTUCKY COFFEE TREE 3" CAL B&B AS SHOWN FULL, WELL BRANCHED
15 JUSC JUNIPERUS SCOPULORUM ROCKY MOUNTAIN JUNIPER 10' HT. B&B AS SHOWN FULL, WELL BRANCHED
2 KOPA KOELREUTERIA PANICULATA GOLDEN RAIN TREE 3" CAL B&B AS SHOWN FULL, WELL BRANCHED
16 PIPI PINUS EDULIS PINION PINE 10' HT. B&B AS SHOWN FULL, WELL BRANCHED
40 PIPO PINUS PONDEROSA PONDEROSA PINE 10' HT. B&B AS SHOWN FULL, WELL BRANCHED
6 PRVI PRUNUS VIRGINIANA CHOKECHERRY 3" CAL B&B AS SHOWN FULL, WELL BRANCHED
74 QUMA QUERCUS MACROCARPA BURR OAK 4" CAL B&B AS SHOWN FULL, WELL BRANCHED
20 QUMU QUERCUS MUEHLENBERGII CHINKAPIN OAK 4" CAL B&B AS SHOWN FULL, WELL BRANCHED
4 QUSH QUERCUS SHUMARDII SHUMARD OAK 4" CAL B&B AS SHOWN FULL, WELL BRANCHED
5 SOJA SOPHORA JAPONICA JAPANESE PAGODA TREE 3" CAL B&B AS SHOWN FULL, WELL BRANCHED, 5' CLEAR

TRUNK
12 TIAM TILIA AMERICANA BASSWOOD 3" CAL B&B AS SHOWN FULL, WELL BRANCHED

SHRUB & GROUNDCOVER PLANTING SCHEDULE

Area CODE SCIENTIFIC NAME COMMON NAME COMMENTS

GRASS/FORB
203653.55 SF BUDA BUCHLOE

DACTYLOIDES
BUFFALOGRASS SOD

17902.27 SF SHORTGRASS PRAIRIE MIX BUCHLOE
DACTYLOIDES

BUFFALOGRASS SOD

2454.80 SF BUDA
505317.28 SF SHORTGRASS PRAIRIE MIX <varies>
15855.74 SF SHRUBS
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-

E15

1.5"
32

- E16

1.5"
37

-

E11

1.5"
34

-

E46

1"
24

-

E45

1.5"
30

-

E44

1"
10

-

E43

1.5"
47

-

E42

1.5"
37

-

Q

E33

1"
24

-

E34

1.5"
28

-

E35

1"
5

-

E36

DRIP

E47

DRIP

E41

1"
9

-

Q

Q

E17

1.5"
43

-

E24

1.5"
40

-

E23

1"
23

-

E25

DRIP

Q

E21

1"
25

-

E22

1.5"
29

-

E20

1.5"
44

-

E19

1.5"
49

-

E18

1.5"
49

-

E26

1"
23

-

E28

1.5"
40

-

E29

1"
21

-

E30

1.5"
47

-

E27

1.5"
27

-

E31

1.5"
51

-

E32

1.5"
45

-

E40

1.5"
36

-

E39

1.5"
51

-

E38

1.5"
42

-

E37

1.5"
51

-

E7

1.5"
26

-

E8

1.5"
49

-

E4

1.5"
30

-

E6

1.5"
32

-

E5

DRIP
E1

1.5"
50

-

E2

1.5"
35

-

E3

1"
8

-

.5

.5

E99

1"
19

-

E100

1.5"
28

-

E98

DRIP

E101

1.5"
31

-

E102

1.5"
43

-

E103

1"
8

-

E104

1.5"
32

-

E49

1.5"
35

-

E48

1.5"
46

-

E51

1"
21

-

E50

1.5"
26

-

E

E52

1.5"
47

-

E53

1.5"
47

-

E54

1.5"
31

-

E55

1.5"
28

-

E95

1"
15

-

E94

1.5"
50

-

E93

-

E92

1.5"
44

-

E83

1.5"
48

-
E84

1.5"
30

-

E86

1.5"
26

-

E85

DRIP

E90

1.5"
37

-
E91

1.5"
42

-

E89

1.5"
40

-

E88

1"
21

-

E87

1.5"
43

-

E78

1"
17

-
E79

1.5"
47

-

E82

1.5"
37

-

E81

1.5"
43

-

E80

1.5"
45

-

E77

1"
25

-

E96

1.5"
50

-

E97

1.5"
35

-E76

1.5"
51

-

E75

1.5"
49

-

E74

1.5"
45

-

Q

E57

1.5"
31

-

E56

1.5"
45

-

E60

1.5"
36

-
E59

1.5"
49

-
E58

1.5"
49

-

E65

1.5"
26

-

E66

1.5"
40

-

E67

DRIP

E64

1.5"
46

-

E63

1"
18

-

E62

1.5"
51

-

E61

1.5"
35

-

E70

1.5"
30

-
E69

1.5"
40

-
E68

1.5"
40

-

E71

1.5"
51

-

E72

1.5"
31

-

E73

1.5"
51

-

2"

2"

1.5"

1.5"

1.25"

1.25"

1"

1"

1 1/2-INCH TAP AND METER.
REFER TO CIVIL PLANS
FOR IRRIGATION WATER
METER DESIGN AND
DETAILS.
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REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION

29, TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUD-00547-2025

######## 11/26/2025 # ##

0' 30'15' 60' 90'

1" = 30'

MATCHLINE SEE SHEET IR2.3

M
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H
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EET IR

2.5

KEYMAP
N.T.S.

IRRIGATION PLAN IR2.6

PRELIMINARY DESIGN
NOT FOR CONSTRUCTION

PRELIMINARY DESIGN
NOT FOR CONSTRUCTION
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REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION

29, TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUD-00547-2025

######## 11/26/2025 # ##

1 WINTERIZATION
ASSEMBLY N.T.S. 2 BACKFLOW PREVENTION

ASSEMBLY N.T.S. 3 MASTER VALVE
ASSEMBLY N.T.S.

4 FLOW SENSOR
ASSEMBLY N.T.S. 5 ISOLATION GATE VALVE

ASSEMBLY N.T.S.

NOTE:
1. FURNISH NOMINAL PIPE AND FITTING SIZES IDENTICAL WITH

NOMINAL TAP SIZE UNLESS OTHERWISE NOTED.
2. THIS ASSEMBLY IS INTENDED TO BE USED FOR WINTERIZATION

OF BACKFLOW PREVENTION ASSEMBLY, FLOW SENSOR,
HYDROMETER AND MASTER VALVE ONLY.

A
B

C

D
E

F
G

H

I

JKLM

A. JUMBO VALVE BOX WITH COVER
B. FINISH GRADE/TOP OF MULCH
C. 1/4" THREADED BRASS CAP
D. 1/2" REDUCING MALE ADAPTER
E. 1/2" COPPER TYPE K (LENGTH AS REQUIRED)
F. 6" PVC CL 200 PIPE (LENGTH AS REQUIRED)
G. 3" MINIMUM DEPTH OF 3/4" WASHED GRAVEL
H. BRICK (1 OF 4)
I. COPPER PIPE TO BACKFLOW PREVENTION

ASSEMBLY (LENGTH AS REQUIRED)
J. COPPER TEE
K. COPPER MALE ADAPTER (1 OF 2)
L. CURB STOP VALVE WITH COPPER SERVICE,

THREAD BOTH ENDS
M. COPPER PIPE TO EXISTING COPPER PIPE

OUTSIDE EXISTING WATER METER

NOTE:
1.  FURNISH FITTINGS AND PIPING SIZED IDENTICALLY WITH NOMINAL BACKFLOW
    PREVENTION DEVICE.

12" MIN.

A

B

C

D E

F

G

A. BACKFLOW PREVENTER ENCLOSURE (SIZE AS
NEEDED)

B. BACKFLOW PREVENTION DEVICE
C. TYPE K COPPER PIPE (TYPICAL) (LENGTH AS

REQUIRED)
D. WRAP PIPE AT PENETRATION WITH 1/4-INCH

FELT OR SLEEVE WITH CLASS 200 PVC
E. 4-INCH CONCRETE BASE (USE 3000 PSI

CONCRETE)
F. FINISH GRADE/TOP OF MULCH
G. TYPE K COPPER PIPE
H. COMPACTED SUBGRADE
I. PVC MAINLINE

H

I

M

NOTES:
1. USE VALVE BOX EXTENSION AS NECESSARY TO ACHIEVE MINIMUM DIMENSIONS ABOVE ASSEMBLY.
2. NOMINAL SIZE OF ALL COMPONENTS ARE TO BE THE SAME NOMINAL SIZE AS THE SOLENOID VALVE (SIZED

AS SHOWN).
3. INSTALL FILTER FABRIC AROUND EXTERIOR OF VALVE BOX. USE DUCT TAPE TO SECURE FABRIC TO PIPE

AND VALVE BOX.
4. DO NOT CUT OUT ENDS OF VALVE BOX UNNECESSARILY.
5. POSITION VALVE BOX OVER VALVE TO ALLOW ACCESS TO SOLENOID.
6. INSTALL SO THAT GRAVEL IS ONLY IN CONTACT WITH BOTTOM OF VALVE ASSEMBLY.

A

B

C

D

E

F

G

H

IJ

K

A. 30" LENGTH OF COILED WIRE
B. FINISH GRADE
C. VALVE BOX EXTENSION

(HEIGHT AS REQUIRED)
D. WIRE SPLICE (REFER TO

SPECIFICATIONS
E. 12" STANDARD VALVE BOX

WITH COVER
F. SOLENOID VALVE
G. PVC PIPE
H. BRICK (1 OF 4)
I. FILTER FABRIC
J. 3" MINIMUM DEPTH OF 3/4"

WASHED GRAVEL
K. PVC SCH 40 MALE ADAPTER
L. TRACING WIRE

L

6" MIN.6" MIN.

F

NOTES:
1. ALLOW 10 PIPE DIAMETERS UPSTREAM AND 5 PIPE DIAMETERS DOWNSTREAM OF STRAIGHT RUN OF PIPE TO ACHIEVE PROPER FLOW REGIME.
2. INSTALL FILTER FABRIC AROUND EXTERIOR OF VALVE BOX. USE DUCT TAPE TO SECURE FABRIC TO PIPE AND VALVE BOX.
3. DO NOT CUT OUT ENDS OF VALVE BOX UNNECESSARILY.
4. INSTALL SO THAT GRAVEL IS ONLY IN CONTACT WITH BOTTOM OF SENSOR ASSEMBLY.

A B

C D

E

F

G

H

A. 12" VALVE BOX WITH COVER
B. FINISH GRADE/TOP OF MULCH
C. FLOW SENSOR
D. SHIELDED PE-39 COMMUNICATION CABLE TO

CONTROLLER
E. FILTER FABRIC
F. MAINLINE PIPE
G. BRICK (1 OF 4)
H. 3" MINIMUM DEPTH OF 3/4" WASHED GRAVEL
I. WIRE SPLICE (REFER TO SPECIFICATIONS)

MIN. 10 x PIPE DIAMATER FROM
NEAREST FITTING OR VALVE

MINIMUM 5 x PIPE
DIAMETER FROM

NEAREST FITTING OR
VALVE

I

NOTE:
1. NOMINAL SIZE OF GATE VALVE TO MATCH NOMINAL MAINLINE SIZE.

A

B

C
D

E

F

G

H

I

A. FINISH GRADE/TOP OF MULCH
B. 10" ROUND VALVE BOX WITH COVER
C. 6" PVC CL 200 PIPE (LENGTH AS REQUIRED)
D. 3" MINIMUM DEPTH OF 3/4" WASHED GRAVEL
E. BRICK (1 OF 2)
F. THREADED BRONZE GATE VALVE WITH SOLID

WEDGE, NON-RISING STEM
G. PVC MAINLINE
H. PVC SCH 40 MALE ADAPTER (1 OF 2)
I. TRACING WIRE

IRRIGATION DETAILS

PRELIMINARY DESIGN
NOT FOR CONSTRUCTION

PRELIMINARY DESIGN
NOT FOR CONSTRUCTION
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REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION

29, TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUD-00547-2025

######## 11/26/2025 # ##

1 BLOW OUT
ASSEMBLY N.T.S. 2 QUICK COUPLING VALVE

ASSEMBLY N.T.S. 3 AIR\VACUUM RELIEF
VALVE ASSEMBLY N.T.S.

4 REMOTE CONTROL VALVE
ASSEMBLY N.T.S. 5 DRIP REMOTE CONTROL

VALVE ASSEMBLY N.T.S.

NOTE:
1. FURNISH NOMINAL PIPE AND FITTING SIZES IDENTICAL WITH NOMINAL

TAP SIZE UNLESS OTHERWISE NOTED.

A
B

C
D

E
F

G

H
I

J

KLK

A. 12" STANDARD VALVE BOX WITH COVER
B. FINISH GRADE/TOP OF MULCH
C. 1" BRONZE BALL VALVE  FEMALE

THREADED ENDS
D. 1" COPPER MALE ADAPTER
E. 1" COPPER PIPE (LENGTH AS REQUIRED)
F. 3" MIN. DEPTH OF 3/4" WASHED GRAVEL
G. BRICK (1 OF 4)
H. COPPER FEMALE THREADED ADAPTER
I. SCH. 40 PVC MALE THREADED ADAPTER
J. PVC MAINLINE
K. COPPER PIPE
L. COPPER TEEH

I

J

Q

A

B
C

D

E F

G H

I

A. FINISH GRADE/TOP OF MULCH
B. QUICK-COUPLING VALVE
C. 10" ROUND VALVE BOX WITH COVER
D. HARCO QUICK COUPLER ANCHOR
E. PVC SCH 80 TOE NIPPLE (LENGTH AS

REQUIRED)
F. BRICK (1 OF 2)
G. PRE-FABRICATED UNITIZED SWING JOINT 1"

MIPT INLET X SOC OUTLET
H. TEE OR EL: SEE SPECIFICATIONS FOR

MATERIALS
I. PVC MAINLINE PIPE
J. TRACING WIRE

NOTES:
1. FURNISH FITTINGS AND PIPING NOMINALLY SIZED IDENTICAL TO NOMINAL QUICK

COUPLING VALVE INLET SIZE.
2. INSTALLATION HEIGHT OF QUICK COUPLER VALVE IN VALVE BOX MUST ASSURE PROPER

OPERATION OF QUICK COUPLER KEY.
3. INSTALL SWING JOINT LAY ARM BETWEEN 30° AND 45° OF LATERAL PIPE IN ORDER TO

ABSORB DOWNWARD IMPACT.

J

A

B

C

E

F

G
H

I

J

A. JUMBO VALVE BOX WITH EXTENSION AND
COVER (HEIGHT AS REQUIRED)

B. FINISH GRADE/TOP OF MULCH
C. AIR VACUUM RELIEF VALVE
D. TRACING WIRE
E. BRASS BALL VALVE (SIZE 2")
F. PVC SCH 80 NIPPLE (LENGTH AS REQUIRED)
G. 3" MINIMUM DEPTH OF 3/4" WASHED GRAVEL
H. BRICK (1 OF 4)
I. PVC MAINLINE PIPE
J. TEE OR EL: SEE SPECIFICATIONS FOR

MATERIALS

NOTES:
1. OPEN BALL VALVE IN ASSEMBLY 1/4 TURN UNTIL IRRIGATION SYSTEM IS FULLY CHARGED WITH WATER.
2. CLOSE VALVE DURING WINTERIZATION AND OPEN 1/2 TURN AFTER WINTERIZATION OF SYSTEM TO

PROTECT VALVE DURING FREEZING WEATHER.

D

NOTES:
1. USE VALVE BOX EXTENSION AS NECESSARY TO ACHIEVE MINIMUM DIMENSIONS ABOVE ASSEMBLY.
2. NOMINAL SIZE OF ALL COMPONENTS ARE TO BE THE SAME NOMINAL SIZE AS THE SOLENOID VALVE

(SIZED AS SHOWN).
3. INSTALL FILTER FABRIC AROUND EXTERIOR OF VALVE BOX. USE DUCT TAPE TO SECURE FABRIC TO

PIPE AND VALVE BOX.
4. TRANSITION TO PROPER LATERAL PIPE BURIAL DEPTH USING 45° ELBOW FITTINGS DOWNSTREAM

OF REMOTE CONTROL VALVE ASSEMBLY.
5. DO NOT CUT OUT ENDS OF VALVE BOX UNNECESSARILY.
6. POSITION VALVE BOX OVER VALVE TO ALLOW ACCESS TO SOLENOID AND PROPER OPERATION OF

BALL VALVE.
7. COIL 3-FEET OF WIRE FOR EACH DECODER FOR SERVICE PURPOSES.

A

B

C

D
E

F

G

I
J

K

L M
N

O
P

Q R

S

T

U
V

J
H

A. DECODER
B. WIRE FROM DECODER TO VALVE SEE SPECIFICATIONS
C. PVC BALL VALVE
D. REMOTE CONTROL VALVE
E. WIRE SPLICE FROM TWO-WIRE CABLE TO DECODER (1

OF 2, REFER TO SPECIFICATIONS)
F. CHRISTY ID TAG
G. FINISH GRADE
H. PVC SCH 80 CLOSE NIPPLE
I. WIRE CONNECTOR FROM DECODER TO SOLENOID

VALVE (1 OF 2)
J. PVC SCH 80 NIPPLE
K. 12" STANDARD VALVE BOX WITH COVER
L. PVC LATERAL PIPE
M. FILTER FABRIC
N. PVC SCH 80 TOE NIPPLE (LENGTH AS REQUIRED)
O. PVC SCH 40 EL
P. PVC SCH 40 PIPE (LENGTH AS REQUIRED)
Q. BRICK (1 OF 4)
R. PVC MAINLINE
S. TWO-WIRE CABLE
T. 3" MINIMUM DEPTH OF 3/4" WASHED GRAVEL
U. TEE OR EL: SEE SPECIFICATIONS FOR MATERIALS
V. PVC SCH 80 TOE NIPPLE (LENGTH AS REQUIRED,

HIDDEN) AND PVC SCH 40 EL
W. PVC SCH40 FEMAIL ADAPTER

W

NOTES:
1. USE VALVE BOX EXTENSION AS NECESSARY TO ACHIEVE MINIMUM DIMENSIONS ABOVE

ASSEMBLY.
2. NOMINAL SIZE OF ALL COMPONENTS ARE TO BE THE SAME NOMINAL SIZE AS THE

SOLENOID VALVE (SIZED AS SHOWN).
3. INSTALL FILTER FABRIC AROUND EXTERIOR OF VALVE BOX. USE DUCT TAPE TO SECURE

FABRIC TO PIPE AND VALVE BOX.
4. TRANSITION TO PROPER LATERAL PIPE BURIAL DEPTH USING 45° ELBOW FITTINGS

DOWNSTREAM OF REMOTE CONTROL VALVE ASSEMBLY.
5. DO NOT CUT OUT ENDS OF VALVE BOX UNNECESSARILY.
6. POSITION VALVE BOX OVER VALVE TO ALLOW ACCESS TO SOLENOID, AND PROPER

OPERATION OF BALL VALVE.
7. COIL 3-FEET OF WIRE FOR EACH DECODER FOR SERVICE PURPOSES.

A
B

C

D

E

F

G

I

J

K
L

M
NO

P
Q R

S

TU

V H

A. DECODER
B. WIRE CONNECTOR FROM  TWO-WIRE CABLE TO

DECODER  (1 OF 2)
C. WIRE FROM DECODER TO VALVE SEE

SPECIFICATIONS
D. FINISH GRADE/TOP OF MULCH
E. JUMBO VALVE BOX WITH COVER
F. WIRE SPLICE FROM  DECODER TO SOLENOID VALVE

(1 OF 2, REFER TO SPECIFICATIONS)
G. 3" MINIMUM DEPTH OF  3/4" WASHED GRAVEL
H. PVC BALL VALVE
I. CHRISTY I.D. TAG
J. FILTRATION AND PRESSURE  REGULATING DEVICE
K. REMOTE CONTROL VALVE
L. PVC SCH 80 TOE NIPPLE
M. PVC SCH 40 EL
N. PVC SCH 40 PIPE (TYPICAL)  (LENGTH AS REQUIRED)
O. PVC SCH 40 FEMALE ADAPTER
P. FILTER FABRIC
Q. BRICK (1 OF 4)
R. PVC MAINLINE
S. TWO-WIRE CABLE
T. TEE OR EL: SEE SPECIFICATIONS  FOR MATERIALS
U. PVC SCH 80 TOE NIPPLE   (LENGTH AS REQUIRED,

HIDDEN)   AND PVC SCH 40 EL
V. PVC SCH 80 NIPPLE (1 OF 2)

IRRIGATION DETAILS

PRELIMINARY DESIGN
NOT FOR CONSTRUCTION

PRELIMINARY DESIGN
NOT FOR CONSTRUCTION
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REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION

29, TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUD-00547-2025

######## 11/26/2025 # ##

1 ZONE CONTROL
VALVE ASSEMBLY N.T.S. 2 FLUSH CAP

ASSEMBLY N.T.S. 3 POP-UP SPRAY SPRINKLER
ASSEMBLY N.T.S.

4 TREE ROOT WATERING SYSTEM
DETAIL N.T.S. 5 EMITTER PLACEMENT

DETAIL N.T.S.

A

B

C
D

E F

G

H

I
J

K

L

M

N

O

A. 6" ROUND VALVE BOX WITH COVER
B. FINISH GRADE/TOP OF MULCH
C. PVC SCH. 40 EL
D. PVC BALL VALVE
E. PVC SCH. 40 TRANSITION NIPPLE (MIPTxMHT)
F. COMPRESSIONxFEMALE HOSE SWIVEL

ADAPTER
G. DRIP LATERAL PIPING
H. 3" MINIMUM DEPTH OF 3/4" WASHED GRAVEL
I. BRICK (1 OF 2)
J. PVC SCH 80 NIPPLE (LENGTH AS REQUIRED, 1

OF 2)
K. PVC SCH 40 EL
L. PVC SCH 40 STREET EL (1 OF 2)
M. PVC DRIP MANIFOLD PIPE
N. PVC SCH 40 TEE OR EL
O. PVC SCH 80 NIPPLE (LENGTH AS REQUIRED)

NOTE:
1. INSTALL FLUSH CAP ASSEMBLY AT THE END OF EACH

DRIP LATERAL SEGMENT.

A

BC

D

E

F

A. FINISH GRADE/TOP OF MULCH
B. 6" ROUND VALVE BOX  WITH COVER
C. FLUSH CAP WITH  HOSE THREAD CAP
D. DRIP IRRIGATION LATERAL
E. 3" MINIMUM DEPTH OF  3/4" WASHED GRAVEL
F. BRICK (1 OF 2)
G. 90° INSERT FITTING
H. PINCH CLAMP (1 OF 2)

G
H

A

B

C
D

E

F

A. FINISH GRADE
B. POP-UP SPRAY SPRINKLER
C. SWING PIPE, 12" LENGTH
D. 1/2" MALE NPT x BARB EL
E. PVC SCH 40 TEE OR EL
F. PVC LATERAL PIPE

D

A
B

C D

E

F

G

H
I

J

KL

M

A. 4" GRATE
B. BUBBLER
C. ROOT WATERING SYSTEM
D. FINISH GRADE
E. CHECK VALVE
F. OPTIONAL PEA GRAVEL  OR SAND SOCK  FOR

SANDY SOILS
G. 1/2" PVC SCH 80 NIPPLE
H. 1/2" 90-DEGREE ELBOW
I. 12" SWING ASSEMBLY
J. 1/2" MALE NPT INLET
K. PVC SCH 40 TEE OR EL
L. LATERAL PIPE
M. 4" BASKET WEAVE CANISTER

NOTE:
1. INSTALL ASSEMBLY ON OUTER BOUNDARY OF PLANT (IE. TREE OR SHRUB) ROOT BALL.

X
X

X

X

X
X

X
X

X
X

X

X
X

A

B

C

D

A. DRIP LATERAL PIPE
B. EMITTER
C. SHRUB (NUMBER AND SIZE OF

EMITTERS PER EMITTER SCHEDULE)
D. PERENNIAL (NUMBER AND SIZE OF

EMITTERS PER EMITTER SCHEDULE)

EMITTER SCHEDULE

PLANT EMITTERS GPH PER TOTAL GPH
TYPE PER PLANT OUTLET PER PLANT
5 GAL. LOW SHRUBS 2 SINGLE 1 GPH 2 GPH

1 GAL. LOW SHRUBS 2 SINGLE 1/2 GPH 1 GPH

1 GAL. LOW GROUND 2 SINGLE 1/2 GPH 1 GPH
  COVER/PERENNIAL

5 GAL. MEDIUM SHRUBS 2 SINGLE 2 GPH 4 GPH

1 GAL. MEDIUM SHRUBS 2 SINGLE 1 GPH 2 GPH

1 GAL. MEDIUM GROUND 2 SINGLE 1 GPH 2 GPH
  COVER/PERENNIAL

NOTE:
1. ALL EMISSION POINTS TO BE LOCATED ON THE UPHILL SIDE OF

PLANT MATERIAL.
2. PLACE EMITTERS AT A LOCATION TO NOT SATURATE PLANT ROOTS,

LOCATE EMITTERS JUST OFF THE EDGE OF THE ROOT BALL.
3. REVIEW PLANT MATERIAL HEALTH 1 MONTH AFTER INSTALLATION

AND ADJUST EMITTER SIZE AND QUANTITY PER CITY FORESTRY
DIRECTION.

X
X

X
X

X

IRRIGATION DETAILS

PRELIMINARY DESIGN
NOT FOR CONSTRUCTION

PRELIMINARY DESIGN
NOT FOR CONSTRUCTION
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REDTAIL RIDGE PUD1 SOUTH

##
##

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION

29, TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUD-00547-2025

######## 11/26/2025 # ##

1 IRRIGATION CONTROLLER
ASSEMBLY N.T.S. 2 CONTROLLER GROUNDING

SCHEMATIC N.T.S. 3 WIRE SPLICE
DETAIL N.T.S.

4 TWO WIRE GROUNDING
DETAIL N.T.S. 5 TRACING WIRE

DETAIL N.T.S.

A

C
D

E
F

GB

A. IRRIGATION CONTROLLER ASSEMBLY
B. 1" SCH 40 ELECTRICAL CONDUIT  AND

SWEEP EL FOR ELECTRICAL  SERVICE
C. FINISH GRADE
D. CONCRETE PAD (6" MINIMUM

THICKNESS)
E. COMPACTED SUBGRADE
F. 3" SCH 40 ELECTRICAL CONDUIT  AND

SWEEP EL FOR TWO WIRE CABLE, FLOW
SENSOR CABLE, AND MASTER VALVE
WIRING

G. 1" SCH 40 ELECTRICAL CONDUIT  AND
SWEEP EL FOR ELECTRICAL
GROUNDING

H. RAIN SENSOR (SEE LEGEND) WITHIN VIT
STRONGBOX VANDAL GUARD

H

A

PLAN VIEW

A. IRRIGATION CONTROLLER ASSEMBLY
B. UL LISTED 5/8" X 10' COPPER-CLAD

GROUNDING ROD
C. UL LISTED 4" X 8' COPPER GROUNDING PLATE
D. 10" ROUND VALVE BOX WITH COVER
E. BRONZE GROUND ROD CLAMP OR CADWELD

CONNECTION: PAIGE ELECTRIC
F. 3" MINIMUM DEPTH OF 3/4" WASHED GRAVEL
G. BRICK (1 OF 4)
H. #6 AWG INSULATED SOLID COPPER WIRE. NO

SHARP BENDS.
I. SPHERE OF INFLUENCE
J. EARTH CONTACT MATERIAL, POWERSET© OR

POWERFILL© DEPENDING ON SOIL CONDITIONS
K. FINISH GRADE

A

C

B

8'

10'

11'

I

I

30" MINIMUM

12"

SECTION VIEW

H

H

H

B

C
J

D

G

F

E

NOTES:
1. CONNECT ALL #6 AWG WIRES INSIDE THE

CONTROLLER. CONNECT ONE WIRE TO
THE CONTROLLER GROUND LUG AND
USE A #4 SPLIT BOLT TO CONNECT ALL
WIRES TOGETHER.

2. EARTH CONTACT MATERIAL MUST
COMPLETELY COVER THE WELD JOINT
ON THE GROUND PLATE.

K

1.

2.

3. 4.

1/2"

5.

NOTE:
1. VISUALLY CHECK THAT CONNECTOR IS BELOW LOCKING "FINGERS".

1. STRIP ENDS OF WIRE
2. SECURE WIRES INTO WIRE NUT
3. INSERT WIRE NUT INTO GEL-FILLED TUBE
4. POSITION WIRES INTO CHANNELS
5. CLOSE SPLICE KIT FOR SECURED SEAL

A

A. TWO-WIRE CABLE
B. VALVE BOX (10" ROUND OR AS NECESSARY)
C. REMOTE CONTROL VALVE
D. 5/8" X 8' U.L. LISTED GROUND ROD
E. DECODER
F. LINE SURGE PROTECTOR
G. BARE AWG #10 COPPER WIRE
H. S-6 SPLIT  BOLT
I. BARE COPPER CONNECTION  ("CADWELD")
J. REMOTE CONTROL VALVE ASSEMBLY

500' MAX OR 5 DECODERS
BETWEEN GROUND POINTS

WHICHEVER IS FIRST

GROUND ALL DEAD ENDS
25' AND LONGER

SPHERE OF INFLUENCE

WIRE PATH
OUTSIDE SPHERE

OF INFLUENCE
(8-10')GROUND TWO WIRE CABLE NEAR

CONTROLLER PER MANUFACTURER'S
GUIDELINES

NOTES:
1. ALL WIRE CONNECTION SHALL BE MADE WITH APPROVED CONNECTORS.
2. MAKE ALL WIRE SPLICES IN VALVE BOXES.
3. LEAVE A MINIMUM OF 36" EXTRA WIRE AT ALL SPLICE POINTS.
4. TEST EARTH TO GROUND RESISTANCE AT ALL GROUND POINTS.
5. EARTH TO GROUND RESISTANCE MUST MEET OR EXCEED MANUFACTURER REQUIREMENTS.
6. INSTALL ALL GROUND ASSEMBLIES IN VALVE BOXES.
7. INSTALL GROUNDING EQUIPMENT AS INDICATED ON THE IRRIGATION DOCUMENTS AND AS

RECOMMENDED BY THE MANUFACTURER.

C

D

A

JB

E

G
H
F

I
B

FINISHED GRADE

ELEVATION VIEW

PLAN VIEW

NOTES:
1. COPPER TRACING WIRE WILL START AT THE MASTER VALVE AND WILL BE ROUTED

WITH ALL MAINLINE PIPE.
2. SPLICE TRACING WIRE IN IRRIGATION MAINLINE COMPONENT VALVE BOXES WHEN

POSSIBLE, OTHERWISE, PLACE SPLICE IN SEPARATE VALVE BOX.

B
C

D

EF
G

H

A. 10" ROUND VALVE BOX (ONE OF
TWO)

B. INSTALL TRACING WIRE TO THE
TOP OF VALVE BOX

C. WATER PROOF CONNECTION (SEE
SPECIFICATIONS)

D. PIPE SLEEVE SEE VALVE DETAIL
E. TAPE COPPER WIRE TO TOP OF

PIPE EVERY 10 FT.
F. CONTINUOUS LOOP COPPER

TRACING WIRE (SEE
SPECIFICATIONS)

G. PVC PIPE
H. TYP. VALVE

A

IRRIGATION DETAILS

PRELIMINARY DESIGN
NOT FOR CONSTRUCTION

PRELIMINARY DESIGN
NOT FOR CONSTRUCTION
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REDTAIL RIDGE PUD1 SOUTH

##
##

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION

29, TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUD-00547-2025

######## 11/26/2025 # ##

1 TRENCHING
DETAIL N.T.S. 2 SLEEVING

DETAIL N.T.S.

NOTE:
1. REFER TO IRRIGATION SPECIFICATIONS FOR COVERAGE

DEPTH TO BURIED PIPE AND WIRE.

A

B

C

D

F
G

A. WARNING TAPE
B. FINISH GRADE
C. BACKFILL
D. LATERAL PIPE
E. TRACING WIRE
F. TWO-WIRE CABLE
G. MAINLINE PIPE
H. SPARE TWO-WIRE CABLE

E

H

12" MINIMUM

24"

24"

14"

NOTE:
1. INSTALL SLEEVE SO THAT ITS LOWEST ELEVATION OCCURS AT

ONE OR BOTH ENDS - NOT ALONG ITS LENGTH.

A

B

C

D

A. FINISHED GRADE OF PAVED
SURFACE

B. SLEEVE FOR LATERAL PIPE
C. SLEEVE FOR MAINLINE PIPE
D. SLEEVE FOR TWO WIRE CABLE

MARK SLEEVE LOVATION IN
CONCRETE WITH 3" "X", 1" OFFSET
FROM CONCRETE EDGE

IRRIGATION DETAILS

PRELIMINARY DESIGN
NOT FOR CONSTRUCTION

PRELIMINARY DESIGN
NOT FOR CONSTRUCTION
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Statistics

Description Symbol Avg Max Min Max/Min Avg/Min

IND A PARKING LOT 1.7 fc 3.2 fc 0.6 fc 5.3:1 2.8:1
IND B PARKING LOT 1.5 fc 3.2 fc 0.2 fc 16.0:1 7.5:1

INTERNAL ROAD B 1.1 fc 1.7 fc 0.3 fc 5.7:1 3.7:1
COUNCIL RING PATHWAY 1.4fc 2.6 fc 0.4 fc 6.5:1 3.5:1
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POLE BASE DETAIL5
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Digital Data Available
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Unmapped

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 9/16/2025 at 7:07 PM  and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.
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PUD 1 - SOUTH RUNOFF SUMMARY TABLE

MAJOR
BASIN SUB-BASIN AREA (AC) Q5 (CFS) Q100 (CFS)

B-2 (POND C-2)

O 0.25 0.07 0.43

P 0.31 0.06 0.48

Q 2.17 5.05 12.57

R 3.28 7.63 18.99

S1 1.24 0.12 1.26

S2 0.97 1.86 4.93

S3 0.90 1.72 4.56

S4 1.84 0.06 1.48

T1 0.71 1.63 4.06

T2 0.44 1.02 2.58

T3 0.44 0.83 2.21

T4 0.44 1.14 2.85

T5 0.80 1.49 4.05

U1 0.52 1.02 2.66

U2 0.55 1.12 2.93

U3 0.30 0.61 1.61

U4 0.59 1.23 3.23

V1 1.59 0.13 1.58

V2 1.07 0.27 1.56

V3 2.03 0.32 2.47

V4 0.10 0.002 0.08

V5 2.73 0.67 3.98

V6 0.90 0.11 1.07

W1 1.07 1.36 3.83

W2 0.19 0.41 1.09

X 1.93 0.06 1.77
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FlexTable: Conduit Table
Hydraulic 

Grade Line 
(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Capacity 
(Full 
Flow)
(cfs)

System 
Known 
Flow
(cfs)

Velocity
(ft/s)

Slope 
(Calculated)

(ft/ft)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

Manning's 
n

Diameter
(in)

Length 
(User 

Defined)
(ft)

Stop NodeStart NodeLabel

5,375.085,394.26140.6229.0915.680.0445,374.155,392.510.01336.0413.0O-6F2 (p-storm)F-1 (p-storm)
5,398.495,401.16126.6324.3813.840.0365,397.515,399.570.01336.057.1F2 (p-storm)F3 (p-storm)F-2 (p-storm)
5,400.885,405.9181.6923.9710.040.0155,399.775,404.330.01336.0303.9F3 (p-storm)F4 (p-storm)F-3 (p-storm)
5,406.905,407.303.560.413.020.0105,406.675,407.040.01312.037.1F3 (p-storm)F3-1 (p-storm)F-3-1 (p-storm)
5,406.055,406.2947.1023.976.690.0055,404.535,404.710.01336.036.1F4 (p-storm)F5 (p-storm)F-4 (p-storm)
5,406.385,406.8447.0222.616.590.0055,404.915,405.310.01336.080.5F5 (p-storm)F6 (p-storm)F-5 (p-storm)
5,407.775,408.669.011.365.290.0195,407.445,408.200.01315.039.1F5 (p-storm)F5-1 (p-storm)F-5-1 (p-storm)
5,406.855,411.8899.013.756.720.0225,405.515,411.280.01336.0261.8F6 (p-storm)F7 (p-storm)F-6 (p-storm)
5,412.945,413.2015.953.754.150.0055,412.285,412.520.01324.048.3F7 (p-storm)F8 (p-storm)F-7 (p-storm)
5,413.305,413.9512.553.753.490.0035,412.625,413.200.01324.0188.4F8 (p-storm)F9 (p-storm)F-8 (p-storm)
5,413.955,414.9815.961.983.460.0055,413.305,414.490.01324.0239.0F9 (p-storm)F10 (p-storm)F-9 (p-storm)
5,415.535,415.893.581.774.550.0105,415.035,415.320.01312.028.7F9 (p-storm)F9-1 (p-storm)F-9-1 (p-storm)
5,415.635,415.842.491.983.520.0055,415.035,415.170.01312.028.7F10 (p-storm)F10-1 (p-storm)F-10 (p-storm)
5,406.885,406.9347.9818.866.380.0055,405.415,405.540.01336.025.1F6 (p-storm)G1 (p-storm)G-1 (p-storm)
5,406.965,408.2347.2418.866.310.0055,405.645,406.840.01336.0239.2G1 (p-storm)G2 (p-storm)G-2 (p-storm)
5,408.585,408.772.441.493.260.0055,408.065,408.210.01312.032.0O-18G1-1 (p-storm)G-2-1 (p-storm)
5,408.345,409.9247.1616.236.050.0055,407.135,408.630.01336.0300.0G2 (p-storm)G3 (p-storm)G-3 (p-storm)
5,409.185,409.965.081.145.210.0205,408.865,409.510.01312.032.0G2 (p-storm)G2-1 (p-storm)G-3-1 (p-storm)
5,409.315,410.065.040.834.740.0205,409.045,409.680.01312.032.0O-17G2-2 (p-storm)G-3-2 (p-storm)
5,409.845,410.464.541.024.660.0165,409.525,410.040.01312.032.0O-16G2-3 (p-storm)G-3-3 (p-storm)
5,410.335,410.542.521.633.410.0055,409.795,409.950.01312.032.0G3 (p-storm)G3-1 (p-storm)G-4 (p-storm)
5,402.585,403.3022.223.985.350.0105,402.015,402.600.01324.061.1F2 (p-storm)H1 (p-storm)H-1 (p-storm)
5,409.055,409.253.541.234.100.0105,408.645,408.780.01312.014.2H1 (p-storm)H1-1 (p-storm)H-1-1 (p-storm)
5,403.305,405.0122.262.754.820.0105,402.605,404.430.01324.0189.0H1 (p-storm)H2 (p-storm)H-2 (p-storm)
5,408.895,409.073.540.613.370.0105,408.615,408.750.01312.014.2H2 (p-storm)H2-1 (p-storm)H-2-1 (p-storm)
5,405.015,406.5622.282.144.480.0105,404.435,406.050.01324.0167.0H2 (p-storm)H3 (p-storm)H-3 (p-storm)
5,409.015,409.213.541.124.000.0105,408.625,408.760.01312.014.2H3 (p-storm)H3-1 (p-storm)H-3-1 (p-storm)
5,406.565,407.8022.301.023.600.0105,406.055,407.450.01324.0144.0H3 (p-storm)H4 (p-storm)H-4 (p-storm)
5,408.995,409.183.541.023.890.0105,408.625,408.760.01312.014.2H4 (p-storm)H4-1 (p-storm)H-4-1 (p-storm)
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FlexTable: Manhole Table
Depth 
(Out)
(ft)

Flow (Total 
Out)
(cfs)

Energy Grade 
Line (Out)

(ft)

Energy Grade 
Line (In)

(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Flow 
(Known)

(cfs)

Elevation 
(Invert)

(ft)

Elevation 
(Rim)
(ft)

Elevation 
(Ground)

(ft)

Label

1.7529.095,394.985,396.635,394.265,394.3129.095,392.515,413.635,413.63F2 (p-storm)
1.5924.385,401.805,402.755,401.165,401.190.005,399.575,414.015,414.01F3 (p-storm)
0.260.415,407.405,407.525,407.305,407.420.415,407.045,412.745,412.74F3-1 (p-storm)
1.5823.975,406.545,406.625,405.915,405.930.005,404.335,413.605,413.60F4 (p-storm)
1.5823.975,406.925,406.975,406.295,406.290.005,404.715,413.615,413.61F5 (p-storm)
0.461.365,408.835,409.045,408.665,408.871.365,408.205,412.175,412.17F5-1 (p-storm)
1.5322.615,407.445,406.885,406.845,406.850.005,405.315,413.785,413.78F6 (p-storm)
0.603.755,412.105,412.165,411.885,411.890.005,411.285,418.085,418.08F7 (p-storm)
0.683.755,413.455,413.465,413.205,413.210.005,412.525,418.565,418.56F8 (p-storm)
0.753.755,414.145,414.035,413.955,413.950.005,413.205,419.235,419.23F9 (p-storm)
0.571.775,416.125,416.125,415.895,415.891.775,415.325,418.515,418.51F9-1 (p-storm)
0.491.985,415.155,415.245,414.985,414.990.005,414.495,419.255,419.25F10 (p-storm)
0.671.985,416.035,416.035,415.845,415.841.985,415.175,418.515,418.51F10-1 (p-storm)
1.3918.865,407.475,407.565,406.935,406.950.005,405.545,414.025,414.02G1 (p-storm)
0.561.495,408.945,409.155,408.775,408.981.495,408.215,412.365,412.36G1-1 (p-storm)
1.3918.865,408.775,408.815,408.235,408.2418.865,406.845,413.965,413.96G2 (p-storm)
0.451.145,410.135,410.355,409.965,410.171.145,409.515,412.365,412.36G2-1 (p-storm)
0.380.835,410.205,410.385,410.065,410.240.835,409.685,412.365,412.36G2-2 (p-storm)
0.421.025,410.625,410.835,410.465,410.671.025,410.045,412.365,412.36G2-3 (p-storm)
1.2916.235,410.405,410.175,409.925,409.9516.235,408.635,414.805,414.80G3 (p-storm)
0.591.635,410.725,410.945,410.545,410.761.635,409.955,412.365,412.36G3-1 (p-storm)
0.703.985,403.565,403.425,403.305,403.300.005,402.605,412.745,412.74H1 (p-storm)
0.471.235,409.435,409.665,409.255,409.471.235,408.785,412.395,412.39H1-1 (p-storm)
0.582.755,405.225,405.135,405.015,405.010.005,404.435,412.745,412.74H2 (p-storm)
0.320.615,409.195,409.345,409.075,409.220.615,408.755,412.395,412.39H2-1 (p-storm)
0.512.145,406.745,406.605,406.565,406.560.005,406.055,412.745,412.74H3 (p-storm)
0.451.125,409.385,409.595,409.215,409.421.125,408.765,412.175,412.17H3-1 (p-storm)
0.351.025,407.925,408.035,407.805,407.800.005,407.455,412.785,412.78H4 (p-storm)
0.421.025,409.345,409.555,409.185,409.391.025,408.765,412.475,412.47H4-1 (p-storm)
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FlexTable: Conduit Table
Hydraulic 

Grade Line 
(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Capacity 
(Full 
Flow)
(cfs)

System 
Known 
Flow
(cfs)

Velocity
(ft/s)

Slope 
(Calculated)

(ft/ft)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

Manning's 
n

Diameter
(in)

Length 
(User 

Defined)
(ft)

Stop NodeStart NodeLabel

5,375.785,395.29140.6280.9320.590.0445,374.155,392.510.01336.0413.0O-6F2 (p-storm)F-1 (p-storm)
5,399.285,402.15126.6364.8918.020.0365,397.515,399.570.01336.057.1F2 (p-storm)F3 (p-storm)F-2 (p-storm)
5,402.375,406.9081.6963.8012.780.0155,399.775,404.330.01336.0303.9F3 (p-storm)F4 (p-storm)F-3 (p-storm)
5,407.055,407.483.561.093.990.0105,406.675,407.040.01312.037.1F3 (p-storm)F3-1 (p-storm)F-3-1 (p-storm)
5,407.105,407.6347.1063.809.030.0055,404.535,404.710.01336.036.1F4 (p-storm)F5 (p-storm)F-4 (p-storm)
5,407.645,408.3347.0259.978.480.0055,404.915,405.310.01336.080.5F5 (p-storm)F6 (p-storm)F-5 (p-storm)
5,408.025,408.999.013.837.040.0195,407.445,408.200.01315.039.1F5 (p-storm)F5-1 (p-storm)F-5-1 (p-storm)
5,408.375,412.3999.0112.239.520.0225,405.515,411.280.01336.0261.8F6 (p-storm)F7 (p-storm)F-6 (p-storm)
5,413.545,413.8315.9512.235.600.0055,412.285,412.520.01324.048.3F7 (p-storm)F8 (p-storm)F-7 (p-storm)
5,413.885,414.7612.5512.234.550.0035,412.625,413.200.01324.0188.4F8 (p-storm)F9 (p-storm)F-8 (p-storm)
5,414.765,415.3715.966.194.760.0055,413.305,414.490.01324.0239.0F9 (p-storm)F10 (p-storm)F-9 (p-storm)
5,415.995,416.843.586.047.690.0105,415.035,415.320.01312.028.7F9 (p-storm)F9-1 (p-storm)F-9-1 (p-storm)
5,415.995,416.882.496.197.880.0055,415.035,415.170.01312.028.7F10 (p-storm)F10-1 (p-storm)F-10 (p-storm)
5,408.435,408.5647.9847.746.750.0055,405.415,405.540.01336.025.1F6 (p-storm)G1 (p-storm)G-1 (p-storm)
5,408.585,409.6147.2447.747.620.0055,405.645,406.840.01336.0239.2G1 (p-storm)G2 (p-storm)G-2 (p-storm)
5,409.505,409.912.444.055.160.0055,408.065,408.210.01312.032.0O-18G1-1 (p-storm)G-2-1 (p-storm)
5,409.625,410.7947.1640.857.510.0055,407.135,408.630.01336.0300.0G2 (p-storm)G3 (p-storm)G-3 (p-storm)
5,409.695,410.235.082.856.650.0205,408.865,409.510.01312.032.0G2 (p-storm)G2-1 (p-storm)G-3-1 (p-storm)
5,410.205,410.325.042.216.210.0205,409.045,409.680.01312.032.0O-17G2-2 (p-storm)G-3-2 (p-storm)
5,410.505,410.734.542.585.970.0165,409.525,410.040.01312.032.0O-16G2-3 (p-storm)G-3-3 (p-storm)
5,410.875,411.282.524.065.170.0055,409.795,409.950.01312.032.0G3 (p-storm)G3-1 (p-storm)G-4 (p-storm)
5,402.985,403.7622.2210.436.960.0105,402.015,402.600.01324.061.1F2 (p-storm)H1 (p-storm)H-1 (p-storm)
5,409.395,409.553.543.235.110.0105,408.645,408.780.01312.014.2H1 (p-storm)H1-1 (p-storm)H-1-1 (p-storm)
5,403.775,405.3822.267.206.320.0105,402.605,404.430.01324.0189.0H1 (p-storm)H2 (p-storm)H-2 (p-storm)
5,409.095,409.293.541.614.400.0105,408.615,408.750.01312.014.2H2 (p-storm)H2-1 (p-storm)H-2-1 (p-storm)
5,405.395,406.8822.285.595.900.0105,404.435,406.050.01324.0167.0H2 (p-storm)H3 (p-storm)H-3 (p-storm)
5,409.315,409.493.542.935.040.0105,408.625,408.760.01312.014.2H3 (p-storm)H3-1 (p-storm)H-3-1 (p-storm)
5,406.895,408.0222.302.664.780.0105,406.055,407.450.01324.0144.0H3 (p-storm)H4 (p-storm)H-4 (p-storm)
5,409.275,409.463.542.664.950.0105,408.625,408.760.01312.014.2H4 (p-storm)H4-1 (p-storm)H-4-1 (p-storm)
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FlexTable: Manhole Table
Depth 
(Out)
(ft)

Flow (Total 
Out)
(cfs)

Energy Grade 
Line (Out)

(ft)

Energy Grade 
Line (In)

(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Flow 
(Known)

(cfs)

Elevation 
(Invert)

(ft)

Elevation 
(Rim)
(ft)

Elevation 
(Ground)

(ft)

Label

2.7880.935,397.475,399.005,395.295,395.5280.935,392.515,413.635,413.63F2 (p-storm)
2.5864.895,403.715,403.725,402.155,402.230.005,399.575,414.015,414.01F3 (p-storm)
0.441.095,407.655,407.865,407.485,407.691.095,407.045,412.745,412.74F3-1 (p-storm)
2.5763.805,408.425,408.495,406.905,406.960.005,404.335,413.605,413.60F4 (p-storm)
2.9163.805,408.915,408.875,407.635,407.640.005,404.715,413.615,413.61F5 (p-storm)
0.793.835,409.335,409.765,408.995,409.423.835,408.205,412.175,412.17F5-1 (p-storm)
3.0259.975,409.455,408.415,408.335,408.370.005,405.315,413.785,413.78F6 (p-storm)
1.1112.235,412.805,412.945,412.395,412.400.005,411.285,418.085,418.08F7 (p-storm)
1.3112.235,414.325,414.405,413.835,413.870.005,412.525,418.565,418.56F8 (p-storm)
1.5612.235,415.095,414.865,414.765,414.760.005,413.205,419.235,419.23F9 (p-storm)
1.526.045,417.765,417.765,416.845,416.846.045,415.325,418.515,418.51F9-1 (p-storm)
0.886.195,415.715,416.395,415.375,415.390.005,414.495,419.255,419.25F10 (p-storm)
1.716.195,417.855,417.855,416.885,416.886.195,415.175,418.515,418.51F10-1 (p-storm)
3.0247.745,409.265,409.305,408.565,408.580.005,405.545,414.025,414.02G1 (p-storm)
1.704.055,410.335,410.845,409.915,410.434.055,408.215,412.365,412.36G1-1 (p-storm)
2.7747.745,410.375,410.285,409.615,409.6247.745,406.845,413.965,413.96G2 (p-storm)
0.722.855,410.575,411.005,410.235,410.662.855,409.515,412.365,412.36G2-1 (p-storm)
0.642.215,410.595,410.935,410.325,410.662.215,409.685,412.365,412.36G2-2 (p-storm)
0.692.585,411.045,411.435,410.735,411.122.585,410.045,412.365,412.36G2-3 (p-storm)
2.1640.855,411.665,411.285,410.795,410.8740.855,408.635,414.805,414.80G3 (p-storm)
1.334.065,411.705,412.225,411.285,411.804.065,409.955,412.365,412.36G3-1 (p-storm)
1.1610.435,404.235,403.995,403.765,403.770.005,402.605,412.745,412.74H1 (p-storm)
0.773.235,409.935,410.425,409.555,410.033.235,408.785,412.395,412.39H1-1 (p-storm)
0.957.205,405.755,405.615,405.385,405.390.005,404.435,412.745,412.74H2 (p-storm)
0.541.615,409.515,409.785,409.295,409.561.615,408.755,412.395,412.39H2-1 (p-storm)
0.835.595,407.205,406.965,406.885,406.890.005,406.055,412.745,412.74H3 (p-storm)
0.732.935,409.845,410.285,409.495,409.932.935,408.765,412.175,412.17H3-1 (p-storm)
0.572.665,408.225,408.415,408.025,408.030.005,407.455,412.785,412.78H4 (p-storm)
0.702.665,409.785,410.185,409.465,409.862.665,408.765,412.475,412.47H4-1 (p-storm)
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basins. Minor subbasins for each major basin will be described in full detail with the 
Filing No. 1 and Filing No. 2 drainage reports. 

Calculations for all proposed Ponds as well as their respective outlet structure design 
can also be found in Appendix C. 

Basin A (86.3 acres, 26% imperviousness) is in the northwest corner of the Site 
located to the north of Rockcress Drive, to the east of South 88th Street, and to the 
south of Campus Drive. Tributary I splits the parcel, carrying historic flows from 
southwest to northeast. The basin consists of four sub-basins: A-1, A-2-1, A-2-2, and 
A-3. Approximately 60 acres are proposed as open or undeveloped space with the 
remainder being mixed-use development and roadway infrastructure. Runoff from 
Basin A shall be conveyed to Tributary I, with water quality treatment provided as 
necessary for any hardscaping or impervious areas. 

In the pre-developed condition, the Health Park subdivision and the S. 88th Street 
roadway west of Basin A contribute 84 cfs to the School Pond at the northwest corner 
of Basin A.  The School Pond then releases up to a maximum of 56 cfs north into the 
school site through a 30-inch RCP storm sewer pipe north to the Bus Loop Pond, as 
shown on the BVSD Drainage plan provided in Appendix B.  With the development of 
Campus Drive, the school pond will be removed, and these flows are proposed to be 
captured at the 88th and Campus Drive intersection and will then route to the proposed 
storm sewer in Campus Drive. A 30-inch RCP will outlet from a manhole in the 
proposed Campus Drive storm sewer and release flows at an equivalent rate as the 
existing culvert into the Bus Loop Pond. The balance of flow not released to the Bus 
Loop Pond will overtop the 30-inch RCP in the manhole and continue east through the 
proposed Campus Drive storm sewer system to Pond C-1. 

In the existing condition, flows from the offsite School Site Basin contribute 1.9 cfs in 
the 10-year event and 4.2 cfs in the 100-year event to Sub-Basin A-1.  The School 
Site Detention Pond D releases 1.1 cfs in the 10-year event and 4.8 cfs in the 100-
year event into subbasin A-1 as well. With the construction of Campus Drive, these 
flows will be collected by the proposed storm sewer main in Campus Drive.  These 
flows will be routed to the storm sewer in Campus drive beginning at the existing flared 
end section at the northwest corner of the parcel and be released into Pond C-1. 

Basin B (109.83 acres, 85% imperviousness) is in the central portion of the Site 
located to the north of Rockcress Drive, to the east of Basin A, to the south of Campus 
Drive, and to the west of Sorrel Avenue.  A natural ridge in the southern portion of the 
parcel splits the basin into two sub-basins, B-1 and B-2. Runoff associated with Sub-
Basin B will be conveyed to full-spectrum detention facility, Pond B. Flows from Sub-
Basin B-2 are conveyed to Pond C-2.   

Basin C (104.7 acres, 78% imperviousness) is generally in the eastern portion of the 
Site, lying east of Sorrel Avenue and west of S. 96th Street. It consists of roadways 

Basin B (109.83 acres, 85% imperviousness) is in the central portion of the Site 
located to the north of Rockcress Drive, to the east of Basin A, to the south of Campus
Drive, and to the west of Sorrel Avenue.  A natural ridge in the southern portion of the 
parcel splits the basin into two sub-basins, B-1 and B-2. Runoff associated with Sub-
Basin B will be conveyed to full-spectrum detention facility, Pond B. Flows from Sub-
Basin B-2 are conveyed to Pond C-2.   
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Basin OS-3 (19.51 acres, 5% imperviousness) is located north of the intersection of 
Campus Drive and S 96th Street consisting of open space, roadways, and residential 
land. Basin OS-3 will be unchanged to drain as it historically has from west to east. 
Runoff is to be captured by a proposed 53” x 34” HERCP culvert running south under 
the east section of Campus Drive where it is outlet into Tributary I.  

Basins OS-4-1, OS-4-2, OS-7-1, OS-7-2, OS-7-3, and OS-7-4 are located northeast 
of the Site, within S. 96th Ave. These basins represent improvements to be completed 
off-site to that roadway in conjunction with the Project. Full details on these basins 
may be found in the Redtail Ridge Off-Site Roadway Improvements documents, 
submitted separately. 

Basin OS-15 (1.64 acres, 15% imperviousness) is a portion of developable land at the 
southeast corner of Campus Drive and South 88th Street. Runoff currently shallow 
flows to the northeast. A swale is proposed which will convey runoff in the interim 
condition, outfalling to Tributary I. Once developed this basin will outfall into the 
Campus Drive sewer system, however no site plan was available at the time this report 
was completed, thus no stub is able to be provided. 

Table 1 below summarizes the basin and direct runoff information for both Phase 1 
and Phase 2. 

Table 1: Basin and Direct Runoff Summary Table 

MAJOR 
DRAINAGE 

BASIN
CONTRIBUTING 

AREA (AC) IMPERV Q2 
(CFS)

Q10 
(CFS)

Q100 
(CFS)

TRIBUTARY 
TO

A-1 37.99 2% 0.24 6.87 37.40 TRIBUTARY I
A-2-1 22.67 2% 0.14 4.07 22.08 TRIBUTARY I
A-2-2 25.02 85% 21.67 38.59 82.62 POND B
A-3 0.62 75% 0.24 0.46 1.09 TRIBUTARY I
B-1 79.46 85% 82.92 145.97 309.97 POND B
B-2 30.37 85% 33.22 59.73 123.28 POND C-2
C-1 53.21 80% 45.87 83.88 183.61 POND C-1
C-2 19.63 80% 22.10 41.84 88.58 POND C-2
C-3 14.17 79% 5.22 9.54 22.53 POND C-1
C-4 2.78 75% 1.69 3.20 7.26 TRIBUTARY I
C-5 13.09 70% 3.09 7.83 19.54 POND C-2
C-6 1.82 75% 1.23 2.31 5.22 POND C-2
D-1 14.55 70% 9.47 18.36 42.76 POND C-2
D-2 7.88 2% 0.09 2.70 13.35 OFFSITE
D-3 11.26 70% 7.58 14.67 34.11 POND C-2
D-4 8.37 2% 0.17 5.17 23.33 OFFSITE
D-5 2.01 2% 0.02 0.73 3.55 TRIBUTARY I
E 34.11 75% 28.44 53.09 119.31 POND E

B-2 30.37 85% 33.22 59.73 123.28 POND C-2
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includes the 88th Street Culvert, West BVSD Culvert, and the BVSD Pond Bypass. 
Refer to the Off-Site Flows section of this report for more information pertaining to the 
BVSD and 88th Street culvert flows. An impervious value of 79.84% was calculated for 
the 67.38 acres of contributing area as design parameters for Pond C-1. Aqua 
Engineering performed hydrologic calculations estimating the peak summertime 
evaporation rates and the required flowrate to replenish the pond to the permanent 
water surface elevations within a given time frame. In addition to designing the 
domestic water tap system detailing the tap size, system function, and how the shutoff 
functioning operates. For detailed information about the domestic water tap system to 
replenish Pond B, refer to the Aqua Engineering Report. Pond C-1 will outfall through 
a storm sewer to Tributary I, just upstream of the location of the proposed culvert 
under S. 96th Street. The emergency spillway is located at the northeast end of the 
detention pond where any volume greater than the 100-year runoff will discharge into 
Tributary I. 

Pond C-2 is designed as a full spectrum EDB per the Criteria of the District Manual 
Volume 3. Pond C-2 will capture runoff from Basins B-2 (PUD 1), C-2, C-5, C-6-1, C-
6-2, and D-1. Conservative estimates were made in the design process for Pond C-2, 
assuming 80% imperviousness for the 87.99 acres of contributing area to ensure the 
pond provides adequate storage while PUD 1’s design is finalized. Pond C-2 will 
outfall through an existing 48” HDPE storm sewer under Northwest Parkway that flows 
to the Via Varra subdivision east of the Site. The emergency spillway is located at the 
east side of the detention pond where any volume greater than the 100-year runoff 
will discharge towards Northwest Parkway. 

Pond E is designed as a full spectrum EDB per the Criteria of the District Manual 
Volume 3. Pond E will capture runoff from Basin E. Design for Pond E will be finalized 
with PUD 8. Conservative estimates were made in the design process for Pond E, 
assuming 75% imperviousness for the 34.11 acres of contributing area to ensure the 
pond provides adequate storage while PUD 8’s design is finalized. Pond E will outlet 
into the storm sewer within Rockcress Drive that is proposed to be constructed in 
Phase 2. The runoff from Pond E ultimately travels to Pond C-2 where it is detained 
before discharging into an existing 48” HDPE under Northwest Parkway to outlet into 
the Via Varra subdivision east of the Site. The design for Pond E will be finalized with 
the submittal of the PUD-8 Conformance Drainage Report.  

Tables 2 below summarizes the contributing basins and the release rates from each 
pond. Per MHFD USDCM, the allowable release was set at 90% of the predeveloped 
runoff rate. Note that since the MHFD USDCM defines full spectrum detention 
between the 5-year and the 100-year event, the 2-year predeveloped rate was not 
considered. Table 3 below summarizes the volumes provided by each facility. 

Pond C-2 is designed as a full spectrum EDB per the Criteria of the District Manual
Volume 3. Pond C-2 will capture runoff from Basins B-2 (PUD 1), C-2, C-5, C-6-1, C-
6-2, and D-1. Conservative estimates were made in the design process for Pond C-2, 
assuming 80% imperviousness for the 87.99 acres of contributing area to ensure the 
pond provides adequate storage while PUD 1’s design is finalized. Pond C-2 will
outfall through an existing 48” HDPE storm sewer under Northwest Parkway that flows
to the Via Varra subdivision east of the Site. The emergency spillway is located at the 
east side of the detention pond where any volume greater than the 100-year runoff 
will discharge towards Northwest Parkway.
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Table 2: Site Detention Release Rate Summary 

POND TRIBUTARY 
BASINS 

CONTRIBUTING 
AREA (AC) IMPERV

RELEASE RATES (CFS)
ALLOWABLE DESIGN

2-YR 10-YR 100-YR 2-YR 10-YR 100-YR
B A-2-2, B-1 104.48 85.00% N/A 30.69 159.03 4.88 7.14 84.26 

C-1 C-1, C-3 67.38 79.84% N/A 9.09 52.74 2.38 4.69 47.40 

C-2 
B-2, C-2, C-5, 
C-6-1, C-6-2, 

D-1, D-3 
90.38 77.04% N/A 20.70 109.44 1.40 12.59 74.78 

E E 34.11 75.00% N/A 8.64 45.45 0.47 3.60 39.86 

Table 3: Site Detention Volume Summary 

POND 
MAX 

100-YR 
DEPTH 

(FT) 

WQCV 
(AC-
FT) 

EURV 
(AC-
FT) 

REQUIRED 
VOLUME PROVIDED 

VOLUME 
(AC-FT) 2-

YR
10-
YR

100-
YR

B 5.83 3.16 8.78 5.37 9.56 14.15 19.89 
C-1 3.61 1.86 5.31 3.23 5.79 8.68 9.62 
C-2 8.57 2.35 6.82 4.15 7.44 11.10 12.76 
E 8.10 0.86 2.51 1.52 2.75 4.18 6.17 

There are a total of two proposed ADS Barracuda water quality devices to provide 
water quality treatment for surface runoff that is not routed to a detention facility prior 
to releasing into Tributary I. Design details will be provided for each system in the 
Filing No. 1 and Filing No. 2 final Drainage Reports. 

To further the MHFD goal of watershed level runoff control, this Final Master Drainage 
Report encourages the implementation of Low Impact Development practices and 
alternative water quality features per the District Manual Volume 3, Chapter 4, for 
development within the Site parcels. 

The WQCV treatment system and release rate will be designed in accordance with 
Volume 3 of the District Manual and Chapter 6 of Louisville Criteria. The Full Spectrum 
Detention Facilities are designed as permanent, post-construction Best Management 
Practice (BMP) to treat the WQCV in accordance with Louisville Criteria for each of 
the facilities’ tributary areas. An Operations and Maintenance (O&M) manual for the 
facilities is included in Appendix F.  

Off-site Flows 

Runoff from developed or otherwise improved areas on-site is either routed to a 
detention facility or treated for water quality within an ADS Barracuda Hydrodynamic 
Separator unit. The only exception is Sub-Basin C-6-3, a small portion of street which 
discharges to an existing 36” HDPE sewer, which ultimately outfalling to Via Varra 
Road. 

C-2
B-2, C-2, C-5,
C-6-1, C-6-2, 

D-1, D-3 
90.38 77.04% N/A 20.70 109.44 1.40 12.59 74.78

C-2 8.57 2.35 6.82 4.15 7.44 11.10 12.76



  Project:
  Basin ID:

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 4.08 2.340 Orifice Plate

Zone 2 (EURV) 6.36 4.479 Orifice Plate

Zone 3 (100-year) 8.21 4.277 Weir&Pipe (Restrict)

Total (all zones) 11.096
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 5.910E-02 ft2

Depth at top of Zone using Orifice Plate = 6.32 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 25.08 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 8.51 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 2.10 4.20
Orifice Area (sq. inches) 8.51 8.51 8.51

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 6.32 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 6.32 N/A feet
Overflow Weir Front Edge Length = 8.00 N/A feet Overflow Weir Slope Length = 8.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 8.91 N/A
Horiz. Length of Weir Sides = 8.00 N/A feet Overflow Grate Open Area w/o Debris = 50.62 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 25.31 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.04 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 5.68 N/A ft2

Outlet Pipe Diameter = 42.00 N/A inches Outlet Orifice Centroid = 1.14 N/A feet
Restrictor Plate Height Above Pipe Invert = 24.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.71 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 8.86 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.52 feet

Spillway Crest Length = 265.00 feet Stage at Top of Freeboard = 10.38 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 2.58 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 12.76 acre-ft

Max Ponding Depth of Target Storage Volume = 8.57 feet Discharge at Top of Freeboard = 76.22 cfs
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 0.80 1.08 1.34 1.76 2.11 2.49 3.52

CUHP Runoff Volume (acre-ft) = 2.340 6.819 4.377 6.307 8.275 11.750 14.572 17.762 26.146
Inflow Hydrograph Volume (acre-ft) = N/A N/A 4.377 6.307 8.275 11.750 14.572 17.762 26.146
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.82 7.0 23.0 62.7 89.0 121.6 199.7

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.08 0.25 0.69 0.98 1.35 2.21

Peak Inflow Q (cfs) = N/A N/A 76.5 108.8 141.5 207.6 257.3 316.0 460.2
Peak Outflow Q (cfs) = 0.974 2.082 1.399 1.640 12.592 46.263 70.067 74.779 76.218

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.2 0.5 0.7 0.8 0.6 0.4
Structure Controlling Flow = Plate Overflow Weir 1 Plate Plate Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 N/A

Max Velocity through Grate 1 (fps) = N/A 0.01 N/A N/A 0.2 0.9 1.3 1.4 1.5
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 73 57 70 75 73 71 70 66
Time to Drain 99% of Inflow Volume (hours) = 40 77 60 74 81 80 79 78 77

Maximum Ponding Depth (ft) = 4.08 6.36 5.08 6.00 6.67 7.21 7.66 8.57 8.86
Area at Maximum Ponding Depth (acres) = 1.63 2.18 1.97 2.12 2.23 2.31 2.38 2.53 2.58

Maximum Volume Stored (acre-ft) = 2.351 6.821 4.138 6.026 7.482 8.706 9.761 11.990 12.758

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

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.05 (January 2022)

Redtail Ridge - On-Site Improvements
Pond C-2

Example Zone Configuration (Retention Pond)
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice Vert Orifice 2
Count_Underdrain = 0 0.11 eter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14 er = 7/16 inch)

Count_VertOrifice1 = 0 0.18 eter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24 er = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29 eter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36 r = 11/16 inch) Max Depth Row
Count_OutletPipe1 = 1 0.42 eter = 3/4 inch) WQCV 409
Count_OutletPipe2 = 0 0.50 r = 13/16 inch) 2 Year 509

COUNTA_2 (Standard FSD Setup)= 1 0.58 eter = 7/8 inch) EURV 637
Hidden Parameters & Calculations 0.67 r = 15/16 inch) 5 Year 601

MaxPondDepth_Error? FALSE 0.76 meter = 1 inch) 10 Year 668 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86 1-1/16 inches) 25 Year 722 0.52

WQ Plate Flow at 100yr depth = 2.15 0.97 = 1-1/8 inches) 50 Year 767
CLOG #1= 50% 1.08 1-3/16 inches) 100 Year 858 1 Z1_Boolean
n*Cdw #1 = 0.62 1.20 = 1-1/4 inches) 500 Year 887 1 Z2_Boolean
n*Cdo #1 = 0.96 1.32 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45 = 1-3/8 inches) 1 Opening Message
CLOG #2= N/A 1.59 1-7/16 inches) Draintime Running
n*Cdw #2 = N/A 1.73 = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
n*Cdo #2 = N/A 1.88 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = N/A 2.03 = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean
Underdrain Q at 100yr depth = 0.00 2.20 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth
VertOrifice1 Q at 100yr depth = 0.00 2.36 = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth
VertOrifice2 Q at 100yr depth = 0.00 2.54 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard

2.72 = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway
Count_User_Hydrographs 0 2.90 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09 eter = 2 inches) FALSE Time Interval
CountA_4 (100yr Only) = 1 3.29 gular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain
COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate
Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice
Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak
Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak
0 Five Year Ratio Plate
0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 12.00 560,000 80

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

MHFD-Detention, Version 4.05 (January 2022)
DETENTION BASIN OUTLET STRUCTURE DESIGN
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MEMORANDUM 

 
 
 
To:    City of Louisville, Public Works Department 
 
From:  Cassie Slade, P.E., PTOE 
 
Date:  August 29, 2025 
 
Project:   Redtail Ridge 
 
Subject:   PUD 1 South Traffic Conformance Letter 

 
The Fox Tuttle Transportation Group has prepared this traffic conformance letter for the proposed 
development of industrial use located in the Industrial District of the Redtail Ridge development 
in Louisville, Colorado. The site is located northwest of the intersection of Rockcress Drive and 
Sorrel Avenue, as shown on Figure 1 at the end of this memorandum. PUD 1 South of Redtail Ridge 
plans to include two (2) industrial buildings for a total of 239,082 square feet (sf) of industrial space. 
Concurrent with PUD 1 South, Rockcress Drive will be built from Northwest Parkway west to Road C, 
as well as Sorrel Avenue north to Road B, and Road C west from Sorrel Avenue to Rockcress Drive. It 
is understood that there will be three (3) full movement accesses on Road C to support mobility and 
accessibility to PUD 1 South buildings.  

The purpose of this "traffic conformance letter" is to determine if the proposed use of PUD 1 South 
is significantly different than the trip generation assumptions for this site as analyzed in the "Master" 
study and to identify if additional traffic analysis is necessary. 

Comparison to Master Traffic Study  

A "Master" Transportation Study1 (MTS) was previously prepared for the entire Redtail Ridge 
development that will include a mix of industrial, GMP, life science, office, research and development, 
retail, hospital and medical office uses. The two (2) buildings within PUD 1 South were assumed to be 
industrial uses in the MTS. Development staging in the MTS was done in phases by horizon years 
rather than specific PUD lots, and PUD 1 South was included within Phase 1 of the MTS. Phase 1 of 
the MTS assumed a total development of 509,260 sf of industrial, 300,000 sf of life science and 

 
1  Redtail Ridge Traffic and Mobility Study. Fox Tuttle Transportation Group, LLC. July 2024 (updated). 
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598,940 sf of GMP space by Year 2025. The proposed PUD 1 South uses are consistent with uses 
assumed in Phase 1 of the MTS with additional development anticipated beyond PUD 1 South in 
Phase 1. The plan for PUD 1 South is consistent with the land uses and roadway needs in the MTS.  

Trip Generation 

To establish the volume of trips associated with the proposed project, the data contained in the 
Institute of Transportation Engineers (ITE) Trip Generation Manual2 for the appropriate uses was 
applied.  The proposed land use is estimated to mostly be new trips, known as ‘primary trips’, which 
is discussed below: 

Primary Trips.  These trips are made specifically to visit the site and are considered “new” 
trips.  Primary trips would not have been made if the proposed project did not exist.  
Therefore, this is the only trip type that increases the number of trips made on a regional 
basis. 

Non-Auto Trips. These trips are those that are completed by walking, biking, or transit. The 
existing transit service will provide employees the opportunity to travel to/from work by bus 
rather than a personal vehicle. The planned bicycle network throughout Redtail Ridge will 
provide high-comfort bicycle connections to bicycle facilities near the site. The development 
plans to use transportation demand management (TDM) to encourage carpooling and other 
modes to reduce the number of single-occupant vehicle (SOV) commute trips. A non-SOV 
reduction of 12% was applied for all uses within Redtail Ridge.  

Multi-Use (Internal) Trips. These trips are internal from one land use or building to another 
within the site boundaries. For example, an office patron may also use a retail store or 
restaurant in one vehicle trip to the site. Multi-use or multi-purpose trips typically do not 
affect the exterior site access points, nor add any additional traffic volumes to the adjacent 
street network. For this project it is projected that the small retail uses on the site will be 
focused on serving the office and industrial employees of the project and most (75% 
estimated) of the trips accessing them will be on-site or internal trips. The other end of these 
internal trips were attributed to the office and industrial employees and resulted in a 3% 
reduction for those uses. Based on this approach, the multi-use factors applied for this project 
were assumed to be 3% for industrial and office uses and 75% for the retail uses. 

Table 1 summarizes and compares the trip generation estimated for these buildings of the MTS and 
the PUD 1 South site plan for weekday daily, weekday AM and weekday PM peak periods.   

 
2  Trip Generation Manual.  11th Edition. Institute of Transportation Engineers.  Washington, DC.  2021. 
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Table 1. Trip Generation Summary and Comparison for PUD 1 South Site  

 

PUD 1 South is estimated to generate slightly more trips for that space as expected in the MTS, 
with an increase of 13 trips in the AM and PM peak hours. Land uses and trip generation of PUD 1 
South are aligned with the assumed use in the MTS, with an increase in square footage (19.8% 
difference) for these two buildings. It should be noted that the overall square footage in Phase 1 
under the current proposal is actually slightly less than shown in the MTS. The capacity analysis in the 
MTS indicated the study intersections would operate acceptably (LOS D or better) with the full Phase 
1 development and associated roadway improvements. The updated PUD 1 South volume adds 9 or 
fewer trips to any individual movement, so therefore it is expected that the study intersections will 
operate acceptably with the PUD 1 South trips.  

A comparison of total trips for all of Redtail Ridge as planned in the MTS and revised for known PUDs 
(PUD 1 and PUD 5) is shown in Table 2. The increase in trips from PUD 1 is a less than 2% increase in 
Phase 1 trips in the MTS and approximately 0.5% increase in total trips in the MTS. 

Table 2. Overall Trip Generation Summary and Comparison 

 Average 
Weekday 

Trips 

Weekday AM Peak Hour Trips Weekday PM Peak Hour Trips 

Total In Out Total In Out 

MTS 20,902 1,908 1,523 385 2,149 525 1,624 

PUD 1 
Difference 

113 
+0.5% 

13 
+0.7% 

11 
+0.7% 

2 
+0.5% 

13 
+0.6% 

3 
+0.6% 

10 
+0.6% 

PUD 5 
Difference 

198 
+0.9% 

15 
+0.8% 

12 
+0.0.8% 

3 
+0.8% 

15 
+0.7% 

7 
+1.3% 

8 
+0.5% 

Total 
Difference 

311 
+1.5% 

28 
+1.5% 

23 
+1.5% 

5 
+1.3% 

28 
+1.3% 

10 
+1.9% 

18 
+1.1% 

 

Land Use Size Rate Total Rate Total In Out Rate Total In Out

#130 Industrial Park 198.00 KSF 12% 3% 85% * 1,143 0.4 68 55 13 0.4 68 14 54

198.00 KSF Subtotal 1,143 68 55 13 68 14 54

#130 Industrial Park 237.2 KSF 12% 3% 85% * 1,256 0.4 81 66 15 0.4 81 17 64

237.20 KSF Subtotal 1,256 81 66 15 81 17 64

113 13 11 2 13 3 10

*  ITE Equation:  EXP(0.52*LN(X)+4.45)

M
TS

PU
D

 1
 

So
ut

h

Difference in Trips (PUD 1 vs. MTS)

Unit
Non-
SOV

Internal 
Capture

Net 
Reduction 

Factor

Average 
Weekday Trips

Weekday AM                                      
Peak Hour Trips

Weekday PM                                               
Peak Hour Trips
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Proposed Access 

With the construction of PUD 1 South, internal roadways will be constructed as planned for Phase 1 
of the MTS: 

 Rockcress Drive: built west from Northwest Parkway to Road A. 
 Sorrel Avenue: built from Rockcress Drive to Campus Drive. 
 Road C: built from Rockcress Drive to Sorrel Avenue. 
 Road B: built from Road A to Sorrel Avenue.  
 Road A: built from Rockcress Drive to Campus Drive.  

Access from the PUD 1 South buildings will be provided exclusively to Road C. Three (3) full movement 
side-street stop-controlled access intersections are planned on Road C. The proposed site plan 
including access locations is shown in Figure 2 at the end of this memorandum. 

An estimate of traffic entering and exiting the accesses was performed, based on the site plan, truck 
and vehicle distribution was assigned to an access point based on the building use and square footage 
accessible from each access. Vehicle distribution through the street network used the same 
distribution assumption for external trip origins and destinations that were used in the MTS.  

The added trips generated by PUD 1 South at public street intersections are shown in Figure 3. The 
trips generated by PUD 1 South in the MTS are shown in Figure 4. Comparing Figure 3 and Figure 4, 
PUD 1 South is expected to generate slightly more trips as are expected from that space in the MTS. 
The trips generated by PUD 1 South are fewer than the trips generated by the total expected in Phase 
1, and therefore are expected to be accommodated by the planned roadway network found to 
function acceptably with the complete traffic volume anticipated for Phase 1.  

Travel Demand Management 

Some physical infrastructure components of the project travel demand management (TDM) are being 
implemented with PUD 1 South. Pedestrian connections will be built to PUD 1 South from the 
surrounding roadways and facilities, including paths to internal parks both east and west of the two 
industrial buildings in PUD 1 South. This network will provide a comfortable connection between the 
PUD 1 South buildings and multimodal amenities such as the circulator shuttle stops and showers 
and changing facilities for bicycle commuters. 
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Conclusions 

The plan for PUD 1 South of Redtail Ridge is consistent with the land use assumptions of the MTS for 
the parcel with a 19.8% increase in industrial use. PUD 1 South is expected to generate 113 more 
daily trips and 13 more trips in the AM and PM peak hours as expected from that space in the MTS. 
This reflects an increase of less than 2% in total Phase 1 trips and approximately 0.5% in total trips 
from the MTS. Access points to PUD 1 South are similar to the planned roadways and access in the 
MTS and are expected to distribute traffic to public streets consistent with the assumptions in the 
MTS.  It is anticipated that the planned roadway network and intersections can accommodate PUD 
1 South trips without the need for additional analysis or mitigation measures since it is consistent 
with the MTS. 

Hopefully the contents of this memorandum are helpful.  If you have any questions, please give me 
a call. 

Sincerely,  

FOX TUTTLE TRANSPORTATION GROUP, LLC 

 
Cassie Slade, P.E.,PTOE 
Principal 
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ISSUE DATE:
DATE REVISION COMMENTS

PROJECT #: 221236##-##-202#
DEVELOPER ARCHITECT CIVIL ENGINEERLANDSCAPE ARCHITECT

Sterling Bay
333 N. Green Street,
Chicago, IL 60607
P: 312.466.4100

SCALE: 1" =  
VICINITY MAP

800'

Harris Kocher Smith
1120 Lincoln Street, Suite 1000

Denver, Colorado 80203
P: 303.623.6300  F: 303.623.6311

HarrisKocherSmith.com

Ware Malcolmb
900 S. Broadway, Suite 320

Denver, CO 80209
P: 720.488.2626

Perkins&Will
475 Lincoln Street, Suite 100

Denver, CO 80203
P: 303.308.0200

PROJECT DESCRIPTION
THIS PROJECT IS PUD 1 OF 8 PLANNED PUD REVIEWS ASSOCIATED WITH THE REDTAIL RIDGE MASTER PROJECT (PUPL-XXXX-20XX.) THIS
SITE INCLUDES THE CONSTRUCTION OF TWO INDUSTRIAL BUILDINGS, AND ASSOCIATED UTILITIES. THE BUILDINGS WILL HAVE A COMBINED
SQUARE FOOTAGE OF 236,992 SF. OPEN SPACE IMPROVEMENTS, INCLUDING PEDESTRIAN AND BICYCLE NETWORK EXPANSION, WILL ALSO
BE REVIEWED WITH THIS PUD. THIS PROJECT, AS PART OF THE GREATER REDTAIL RIDGE PROJECT, WILL BE SERVED BY PRIVATE ROADS
CONSTRUCTED BY THE MASTER DEVELOPMENT. STORM, SANITARY, WATER, ELECTRICAL, AND GAS UTILITIES WILL BE CONSTRUCTED TO
SUPPORT THE DEVELOPMENT OF THIS SITE AND WILL BE CONNECTING TO UTILITIES CONSTRUCTED BY THE MASTER DEVELOPMENT. THIS
PROJECT IS ZONED PLANNED COMMUNITY COMMERCIAL. THE CITY OF LOUISVILLE COMMERCIAL DEVELOPMENT DESIGN STANDARDS AND
GUIDELINES WAS USED IN THE DESIGN OF THIS PROJECT.

NOTES
1. THE CITY OF LOUISVILLE IS NOT RESPONSIBLE FOR DAMAGE TO, OR REPAIR OF, MONUMENT SIGNS, PAVEMENT SURFACES, OR

LANDSCAPING CAUSED DURING REPAIR OR MAINTENANCE OF UTILITIES LOCATED WITHIN PUBLIC UTILITY EASEMENTS.

SITE DATA
REQUIRED PROPOSED

Total Site Area 944,460 SF
Site Coverage 70% max 58.9%
Building 236,992 SF
Parking 76,498 SF
Driveway 240,996 SF
Total: 661,122 SF 555,802 SF
Landscape Coverage 30% min / sq ft 38.2% / sq ft
Landscape Area 360,907 SF
Hardscape Area 29,067 SF
Total: 100% / SF 100% / SF
Building Height 42' Max. 39'-6"
Setbacks
North  35' Min. 35'
West  35' Min. 147.8'
South  40' Min. 54.9'
East  40' Min. 205.5'
INDUSTRIAL A
Parking Spaces 189* 191
Standard 183 Min. 185
Accessible 6 Min. 6
EV Installed 7%
EV Ready 10%
EV Capable 15%
INDUSTRIAL B
Parking Spaces 286* 264
Standard 279 Min. 257
Accessible 7 Min. 7
EV Installed 7%
EV Ready 10%
EV Capable 15%
Bicycle 0 Min. 16
Parking Setbacks
North  15' Min. 43.5'
West  15' Min. 18.9'
South  15' Min. 65.9'
East  15' Min. 26.5'
* 2 SPACES/1000 SF ARE REQUIRED FOR MANUFACTURING AND
RESEARCH AND DEVELOPMENT PER CITY OF LOUISVILLE INDUSTRIAL
DESIGN STANDARDS (IDDSG)

OWNERSHIP SIGNATURE BLOCK:

BY SIGNING THIS PUD, _________________________ ACKNOWLEDGES ALL THE
REQUIREMENTS AND INTENT SET FORTH IN THIS PUD.

WITNESS MY / OUR HAND(S) SEAL(S) THIS ________ DAY OF _____________, 20__________

__________________________________________________
OWNER SIGNATURE

__________________________________________________
NOTARY NAME

__________________________________________________
NOTARY SIGNATURE

MY COMMISSION EXPIRES __________________________

CITY COUNCIL CERTIFICATE:
APPROVED THIS ____________ DAY OF __________________, 20__________

BY THE CITY OF LOUISVILLE, COLORADO

BY _______________________________________________
MAYOR

BY _______________________________________________
       CITY CLERK

ORDINANCE FROM RESOLUTION NO. __________, SERIES _______________

PLANNING COMMISSION CERTIFICATE:
APPROVED THIS ____________ DAY OF __________________, 20__________

BY THE  PLANNING COMMISSION OF THE CITY OF LOUISVILLE, COLORADO

RESOLUTION NO. ___________
SERIES 20_______

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION

29, TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN
CASE #: PUPL-XXXX-2023

BASIS OF BEARINGS:
BEARINGS ARE PLATTED BEARINGS BASED ON THE WEST LINE OF THE NORTHEAST QUARTER OF SECTION 29, TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE 6TH
PRINCIPAL MERIDIAN AS BEARING SOUTH 00°08'41" EAST PER REDTAIL RIDGE FILING NO. 1. SAID LINE BEING MONUMENTED AT THE NORTH QUARTER CORNER OF SAID
SECTION BY A #6 REBAR WITH A 3.25" BRASS CAP STAMPED "1998 PLS 16401", AND BEING MONUMENTED AT THE CENTER QUARTER CORNER BY A #6 REBAR WITH A 2.5"
ALUMINUM CAP STAMPED "DB&CO 2000 PLS 23529".

BENCHMARK:
THE SITE VERTICAL BENCHMARK IS GPS CONTROL POINT FC-1 OF THE CITY AND COUNTY OF BROOMFIELD. FC-1 IS LOCATED AT THE SOUTHWEST END OF THE
STORAGE TEK DRIVE BRIDGE, 64.3' NORTH OF THE US 36 EXIT RAMP. THE 3" ROUND CAP DESCRIBED IN THE CITY AND COUNTY OF BROOMFIELD SURVEY SHEET WAS
MISSING AT THE TIME OF THIS SURVEY, BUT A MAG NAIL WAS FOUND IN ITS PLACE IN A COUNTERSINK HOLE IN THE SIDEWALK. THE NAIL WAS USED IN PLACE OF THE
ORIGINAL MONUMENT, AND ASSIGNED AN ELEVATION OF 5392.57, NAVD 88.

LEGAL DESCIPTION:
A PARCEL OF LAND BEING ALL OF LOTS 1 AND 2, BLOCK 1, REDTAIL RIDGE FILING NO. 1, SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF
SECTION 29, TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN, CITY OF LOUISVILLE, COUNTY OF BOULDER, STATE OF COLORADO, MORE
PARTICULARLY DESCRIBED AS FOLLOWS:

COMMENCING AT THE NORTH QUARTER CORNER OF SAID SECTION 29;

THENCE NORTH 68°17'36" WEST, A DISTANCE OF 258.22 FEET TO THE WEST CORNER OF SAID LOT 1 AND THE POINT OF BEGINNING;

THENCE ALONG THE PERIMITER OF SAID LOTS 1 AND 2 THE FOLLOWING FIFTEEN (15) COURSES:

1) NORTH 45°51'00" EAST, A DISTANCE OF 99.89 FEET TO A POINT OF NON-TANGENT CURVATURE;
2) ALONG THE ARC OF SAID CURVE TO THE RIGHT AN ARC LENGTH OF 112.57 FEET, SAID CURVE HAVING A RADIUS OF 150.00 FEET, A CENTRAL ANGLE OF 43°00'00",

AND A CHORD WHICH BEARS NORTH 68°30'00" EAST A CHORD DISTANCE OF 109.95 FEET;
3) NORTH 00°00'00" EAST, A DISTANCE OF 774.30 FEET;
4) NORTH 31°01'09" EAST, A DISTANCE OF 160.32 FEET TO A POINT OF NON-TANGENT CURVATURE;
5) ALONG THE ARC OF SAID CURVE TO THE LEFT AN ARC LENGTH OF 81.21 FEET, SAID CURVE HAVING A RADIUS OF 150.00 FEET, A CENTRAL ANGLE OF 31°01'09",

AND A CHORD WHICH BEARS SOUTH 74°29'25" EAST A CHORD DISTANCE OF 80.22 FEET;
6) NORTH 90°00'00" EAST, A DISTANCE OF 1,399.99 FEET;
7) SOUTH 00°00'00" EAST, A DISTANCE OF 1,693.86 FEET TO A POINT OF CURVATURE;
8) ALONG THE ARC OF SAID CURVE TO THE RIGHT AN ARC LENGTH OF 40.02 FEET, SAID CURVE HAVING A RADIUS OF 43.50 FEET, A CENTRAL ANGLE OF 52°42'39",

AND A CHORD WHICH BEARS SOUTH 26°21'19" WEST A CHORD DISTANCE OF 38.62 FEET TO A POINT OF REVERSE CURVATURE;
9) ALONG THE ARC OF SAID CURVE TO THE LEFT AN ARC LENGTH OF 15.24 FEET, SAID CURVE HAVING A RADIUS OF 93.50 FEET, A CENTRAL ANGLE OF 09°20'23", AND

A CHORD WHICH BEARS SOUTH 48°02'27" WEST A CHORD DISTANCE OF 15.22 FEET TO A POINT OF REVERSE CURVATURE;
10) ALONG THE ARC OF SAID CURVE TO THE RIGHT AN ARC LENGTH OF 65.18 FEET, SAID CURVE HAVING A RADIUS OF 83.50 FEET, A CENTRAL ANGLE OF 44°43'21",

AND A CHORD WHICH BEARS SOUTH 65°43'56" WEST A CHORD DISTANCE OF 63.53 FEET;
11) SOUTH 88°05'36" WEST, A DISTANCE OF 91.79 FEET;
12) SOUTH 89°59'42" WEST, A DISTANCE OF 61.57 FEET TO A POINT OF CURVATURE;
13) ALONG THE ARC OF SAID CURVE TO THE LEFT AN ARC LENGTH OF 229.54 FEET, SAID CURVE HAVING A RADIUS OF 659.50 FEET, A CENTRAL ANGLE OF 19°56'31",

AND A CHORD WHICH BEARS SOUTH 80°01'26" WEST A CHORD DISTANCE OF 228.38 FEET TO A POINT OF REVERSE CURVATURE;
14) ALONG THE ARC OF SAID CURVE TO THE RIGHT AN ARC LENGTH OF 678.11 FEET, SAID CURVE HAVING A RADIUS OF 590.50 FEET, A CENTRAL ANGLE OF 65°47'49",

AND A CHORD WHICH BEARS NORTH 77°02'55" WEST A CHORD DISTANCE OF 641.46 FEET;
15) NORTH 44°09'00" WEST, A DISTANCE OF 924.72 FEET TO THE POINT OF BEGINNING.

SAID PARCEL CONTAINS 2,641,330 SQUARE FEET OR 60.64 ACRES, MORE OR LESS.

WAIVER REQUESTS
1. 4.2.C - BUILDING HEIGHTS

1.1. STANDARD: THE MAXIMUM HEIGHT OF ALL COMMERCIAL BUILDINGS (AS MEASURED PURSUANT TO THE LOUISVILLE MUNICIPAL
CODE) IS 35.0', AND 42.0' TO THE TOP OF THE ROOFTOP MECHANICAL SCREEN.

1.2. PROPOSED: THE MAXIMUM HEIGHT OF BUILDINGS IN PUD-1 VARIES FROM 40’-6” TO 44’-0” BASED ON THE SIZE OF BUILDING AND
SLOPE OF THE ROOF. THE HEIGHT IS MEASURED FROM THE AVERAGE OF THE NATURAL GRADE, IN THIS CASE THE FINISH
FLOOR ELEVATION AS THE SITE IS GRADED TO MEET FFE. THIS PROPOSED BUILDING HEIGHT ALLOWS FOR THE FLEXIBILITY
FOR FUTURE TENANTS TO UTILIZE A WIDER VARIETY OF EQUIPMENT, AND INTRODUCE FUTURE MEZZANINES OR 2ND FLOOR
LEVELS IF REQUIRED. THE NEED FOR ROOF MOUNTED MECHANICAL SCREENS IS UNKNOWN BUT IT IS ANTICIPATED THAT, IF
THEY ARE NECESSARY, THEY WOULD EXCEED THE MAXIMUM HEIGHT.

2. 4.5.1.H - BUILDING MATERIALS
2.1. STANDARD: PAINTED METAL, PAINTED CONCRETE, PLAIN UNFINISHED CONCRETE BLOCK OR LARGE EXPANSES OF

UNARTICULATED STUCCO ARE NOT ACCEPTABLE MATERIALS.
2.2. PROPOSED: THE BUILDINGS ARE PROPOSED TO BE CONSTRUCTED USING CONCRETE WALL PANEL. THE MAIN FINISH MATERIAL

ON THE CONCRETE WALL PANELS FOR THESE BUILDINGS IS A HIGH-QUALITY DURABLE PAINT. THE PROJECT IS ALSO
PROPOSING TO USE A RAW CONCRETE LOOK ON SELECT ACCENT SECTIONS OF THE EXTERIOR CONCRETE WALL PANELS TO
ALIGN WITH A COHESIVE NATURAL PALETTE DEVELOPED WITH OTHER BUILDINGS PROPOSED IN THE REDTAIL RIDGE CAMPUS.

3. IECC 2021 ENERGY CODE AMENDMENTS
3.1. PROVISION: ENERGY CODES GENERALLY PROVIDE OPTIONS FOR DEMONSTRATING COMPLIANCE. FOR EXAMPLE, ASHRAE

STANDARD 189.1 PRESCRIPTIVE PATH INCREASES THE MINIMUM PERFORMANCE REQUIREMENTS FOR ENCLOSURES AND
EQUIPMENT. ITS PERFORMANCE PATH LISTS MORE AGGRESSIVE BUILDING PERFORMANCE FACTORS FOR USE IN SETTING THE
PERFORMANCE COST INDEX TARGET PCIT.

3.2. REQUEST: PROVIDE OPTIONS FOR DEMONSTRATED COMPLIANCE
4. IECC 2021 ENERGY CODE AMENDMENTS

4.1. PROVISION: THE ENERGY CONSERVATION CODE OF THE CITY OF LOUISVILLE REMOVES THE OPTION TO DEMONSTRATE
COMPLIANCE THROUGH ENERGY MODELING (C401.2.4). HOWEVER, FOR MULTIFAMILY, OFFICES, SCHOOLS, PARKING GARAGES,
AND WAREHOUSES, PRESCRIPTIVE COMPLIANCE IS NOT PERMITTED, AND ENERGY MODELING IS MANDATORY (C401.2.1).

4.2. REQUEST: ALLOW ALL PROJECT TYPES TO DEMONSTRATE CODE COMPLIANCE THROUGH ENERGY MODELING. THIS IS A BEST
PRACTICE BECAUSE, AMONG OTHER REASONS, BUILDINGS VARY WIDELY IN PROCESS ENERGY USE. THIS HAS A DIRECT
IMPACT ON BUILDING PERFORMANCE. FURTHER, THE PRESCRIPTIVE OPTIONS ARE OFTEN THE BEST FIT FOR SIMPLE PROJECTS
BY ALLOWING TEAMS TO SAVE TIME AND COST ON MODELING, WHICH MAY ALSO INCREASE INCORRECT MODELING PRACTICE.
IT IS POSSIBLE TO ALLOW TEAMS TO SELECT A COMPLIANCE PATH WHILE ALSO SETTING MORE RIGOROUS PERFORMANCE
TARGETS (E.G. ASHRAE STANDARD 189.1).

5. IECC 2021 ENERGY CODE AMENDMENTS
5.1. PROVISION: APPENDIX PT ESTABLISHES EUI CAPS FOR SOME BUILDING TYPES. ASHRAE-90.1-2019 PERFORMANCE RATING

METHOD, APPENDIX G. HOWEVER, APPENDIX G USES PERFORMANCE COST INDEX AND GREENHOUSE GAS INDEX TO ESTABLISH
COMPLIANCE, NOT EUI. APPENDIX PT ALSO REQUIRES THAT PROCESS LOADS BE EXCLUDED, HOWEVER THIS ENERGY CREATES
HEAT AND IS IMPORTANT TO PROVIDING REASONABLE ESTIMATES OF BUILDING PERFORMANCE. PROCESS LOADS MUST BE
INCLUDED PER APPENDIX G METHODOLOGY, WHICH APPLIES A BUILDING PERFORMANCE FACTOR TO THE REGULATED LOADS,
BUT NOT THE UNREGULATED LOADS.

5.2. REQUEST: REMOVE EUI CAPS AND INSTEAD CONSIDER ALTERNATIVE APPROACHES TO SETTING CLIMATE ACTION GOALS. FOR
EXAMPLE, SOME AUTHORITIES ENACT ASHRAE STANDARD 189.1, WHICH IS DESIGNED TO ALIGN WITH AND EXPAND THE
ENERGY SAVINGS PROVISIONS OF STANDARD 90.1. NEW YORK, BOSTON, AND SEATTLE HAVE ALSO REEVALUATED BUILDING
COMPLIANCE BY ENACTING EMISSIONS INTENSITY THRESHOLDS FOR ALL BUILDINGS, WITH PENALTIES ASSOCIATED FOR
EXCEEDANCES. THESE RULES ALSO HAVE BUILT-IN REDUCTIONS TO ALIGN WITH GOALS FOR ZERO-EMISSIONS IN 2050 PER THE
PARIS ACCORD.

6. IECC 2021 ENERGY CODE AMENDMENTS
6.1. PROVISION: BUILDINGS SUBJECT TO THE PRESCRIPTIVE PATH HAVE INCREASED ROOF INSULATION REQUIREMENTS (TABLE

C402.1.3). LOW-SLOPE ROOF INSULATION IS INCREASED FROM R-30 TO R-49. THIS IS EQUAL TO ABOUT 3” OF THE MOST COMMON
LOW-SLOPE ROOF INSULATION ABOVE DECK, POLYISOCYANURATE. FOR THE REDTAIL RIDGE DISTRICT WITH ABOUT 1.5M SF OF
ROOF AREA, ADDING THIS INSULATION WILL INCREASE UP-FRONT GREENHOUSE GAS EMISSIONS BY 930 METRIC TONS
CO2-EQUIVALENT. IT IS UNLIKELY THAT THIS INSULATION WILL SAVE A SIMILAR AMOUNT OF EMISSIONS IN OPERATION,
ESPECIALLY ON A CLEAN GRID. FOR INDUSTRIAL BUILDINGS WITH HIGH PROCESS LOADS, THE ADDITIONAL COOLING NEEDED
MAY OUTWEIGH THE SAVINGS IN HEATING.

6.2. REQUEST: REVERT TO THE IECC-2021 PRESCRIPTIVE REQUIREMENTS FOR ROOFS WITH INSULATION ENTIRELY ABOVE DECK.
ALTERNATIVELY, PROVIDE AND EXCEPTION TO USE IECC-2021 VALUES WHERE SUPPORTED BY LIFE CYCLE ASSESSMENT.

7. IECC 2021 ENERGY CODE AMENDMENTS
7.1. PROVISION: FOR METAL-FRAMED WALLS, THE WALL INSULATION IS INCREASED FROM U-0.055 TO U-0.0476. THIS IS ROUGHLY

EQUIVALENT TO AN INCREASE OF CONTINUOUS MINERAL WOOL INSULATION FROM 2.5” TO 3.5.” FOR MASS WALLS, THE
CONTINUOUS INSULATION IS INCREASED FROM R-11.4 TO R-21. THIS WOULD BE AN INCREASE FROM 3” TO ABOUT 5” OF
CONTINUOUS MINERAL WOOL. BECAUSE MINIMAL SAVINGS ARE LIKELY FOR LARGE BUILDINGS WITH HIGH PROCESS LOADS,
THIS LEVEL OF INSULATION WILL LIKELY HAVE A NET NEGATIVE IMPACT ON CLIMATE CHANGE.

7.2. REQUEST: REVERT TO THE IECC-2021 PRESCRIPTIVE REQUIREMENTS FOR WALLS. IF LIFE CYCLE ASSESSMENT VALIDATES THE
NET BENEFIT OF ADDITIONAL INSULATION, CONSIDER INCREASING PERFORMANCE BY A PERCENTAGE. FOR EXAMPLE, ASHRAE
189.1 IMPROVES ASSEMBLY THERMAL PERFORMANCE BY 10%.

8. IECC 2021 ENERGY CODE AMENDMENTS
8.1. PROVISION: SECTION C402.4.1 STRIKES THE LIMIT ON FENESTRATION AND IMPOSES GLAZED AREA OF 8% OF FLOOR AREA.

HOWEVER, FOR VERY LARGE BUILDINGS THIS CAN HAVE THE EFFECT OF DRAMATICALLY INCREASING THE WINDOW-TO-WALL
RATIO, WELL ABOVE OPTIMAL TARGETS FOR ENERGY PERFORMANCE. THESE GLAZED AREAS WILL ALSO BE PROBLEMATIC FOR
SOME BUILDING USES FOR REASONS OF DURABILITY, SECURITY, AND MAINTENANCE, IN ADDITION TO DECREASING ENERGY
PERFORMANCE.

8.2. REQUEST: REVERT TO THE FENESTRATION REQUIREMENTS LISTED IN IECC-2021.
9. IECC 2021 ENERGY CODE AMENDMENTS

9.1. PROVISION: SECTION 403.2.4 LIMITS THE USE OF GAS FOR SPACE HEATING. HOWEVER, THE PROCESS AND CRITERIA FOR
MEETING EXCEPTION 10 SPECIFIC CONDITIONS IS UNCLEAR. FOR INDUSTRIAL AND LABORATORY PLANNING, EARLY
INFORMATION ON FUEL SOURCE IS CRITICAL AND MAY IMPACT TENANCY.

9.2. REQUEST: CLARIFY THE CRITERIA FOR DETERMINING APPLICATION OF EXCEPTION 10. PROVIDE DETAIL ON THE PROCESS FOR
ACHIEVING THIS EXCEPTION.

10. IECC 2021 ENERGY CODE AMENDMENTS
10.1. PROVISION: SECTION C405.13 REQUIRES A MINIMUM NUMBER OF LEVEL 2 EV CHARGERS. IN SOME CASES LEVEL 3 DC FAST

CHARGERS MAY BE MORE APPROPRIATE – FOR EXAMPLE AT RETAIL LOCATIONS.
10.2. REQUEST: REVISE EV CHARGER REQUIREMENT TO ALLOW FEWER LEVEL 2 CHARGERS TO BE INSTALLED FOR EACH LEVEL

THREE CHARGER. FOR EXAMPLE, AN EQUIVALENT INSTALLED KW COULD BE REQUIRED, OR A RATIO LIKE 15:1.
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Breakout building A
and building B

Add CO and/or CC note?

All development in Conoco Phillips 
GDP is subject to the CDDSG, not
IDDSG. However, the Conoco Phillips
Campus GDP requires parking for
research/office uses in the amount of
1.25/1,000 sq ft. Please udpate the
parking count to reflect this ratio under
"required". There is not maximum
parking ratio. 296 spaces are required.

Waiver/appeals from the
IECC may not be granted
or considered through
PUD process. Please
remove this from the
cover sheet.

Ensure that the codified rule of measurement for building height is utilized to determine the full extent of the requested
height waiver. See elevation sheet comments. Further, this needs to include an exact measurement maximum for each
building, not a range. 

Required mechanical screening should be provided as part of this PUD application. Staff are not in position to consider
unknown height waivers to mechanical screening requirements in the absence of details. More information is necessary.

Show all required EV parking.
Follow the Colorado Model Electric
and Solar Ready code for ready and
capable space;

In accordance with the approved Subdivision Improvement Agreement, all buildings within
the larger Redtail Ridge project area shall achieve LEED Silver Certification or better, in
addition to 1W per building square footage for a minimum of 2.54MWof solar power
generation, and Fitwel campus certification. 

Compliance with the agreed-to performance commitments shall be verified at building
permit and PUD approval stage where necessary and appropriate.

On the next submittal, please provide a report indicating how this proposed PUD will
satisfy sustainability commitments as outlined in the SIA. Please also include a
response to Exhibit H of the SIA indicating how the agreed upon commitments are to
be satisfied, and show any improvements (as applicable) on this PUD.

Include a note indicating that both building on this PUD will achieve LEED Silver or
better.

Initial conversations with the applicant, including the staff response provided in the preapplicaiton letter dated December
21, 2023, indicated that the City will not support a waiver from the CDDSG design guidelines, specifically to allow a
tilt-up product that includes painted concrete.
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Correct to reflect
GDP setbacks.

Feel free to revise the
format of this data
table for easier
presentation of info.

Do you anticipate building out both
buildings at the same time? Or does
this PUD need to be phased?

Do these values incorporate a
vacant Lot 2? If Lot 2 is included,
I'd like to see a formal plan for Lot
2. Otherwise, breakout Lot 2 and
show that Lot 1 meets the
coverage and open space
standards on it's own.

Based on the number
of parking spaces
proposed, 40 bicycle
parking spaces are
required and should
be divided evenly
between the
buildings. See also
Fitwel requirements
for bike parking.
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ABBREVIATIONS
BLDG BUILDING
C&G CURB & GUTTER
CONC CONCRETE
DS DOWNSPOUT
DUE DRY UTILITY EASEMENT
ELEC ELECTRIC
ESMT EASEMENT
EX EXISTING
FF FINISHED FLOOR
FH FIRE HYDRANT

FLOW LINE
GV GATE VALVE
HT HEIGHT
MH MANHOLE
N NORTH, NORTHING
PED PEDESTRIAN

PROPERTY LINE
PR PROPOSED
ROW RIGHT-OF-WAY
SME SURFACE MAINTENANCE EASEMENT
SS SANITARY SEWER
STM STORM
TYP TYPICAL
UG UNDERGROUND
WAT WATER

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1

The utilities and road must be
constructed with this PUD.  Provide
exclusive utility easement for water and
sewer main.  Submit easement legal
description and exhibits for review with
next submittal.  This is a separate,
concurrent process with the PUD and
requires approval from all property
owners affected.

A development agreement is required for this PUD. All public
infrastructure must be secured and be part of the agreement
(cash or LOC).  Submit cost estimate with next submittal. Staff
will draft agreement for review once the estimate is submitted.

Show all EV spaces;
capable, ready, light.
see comments on
cover sheet.

Callout building
setbacks

easements?  Should
be vacated prior to
structure being built

What is the plan for Lot
2? If included on this
PUD, improvements must
be depicted. 

Conceptual plans showed
this as a park-like space
with landscaping and
trails. At an absolute
minimum, a seeding and
landscape plan needs to
be provided for this lot.

Screen wall shown on
the elevations?

Show bicycle parking
spaces. Bike parking
requirements
encourage the use of
shelters.
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ABBREVIATIONS
BLDG BUILDING
C&G CURB & GUTTER
CONC CONCRETE
DS DOWNSPOUT
DUE DRY UTILITY EASEMENT
ELEC ELECTRIC
ESMT EASEMENT
EX EXISTING
FF FINISHED FLOOR
FH FIRE HYDRANT

FLOW LINE
GV GATE VALVE
HT HEIGHT
MH MANHOLE
N NORTH, NORTHING
PED PEDESTRIAN

PROPERTY LINE
PR PROPOSED
ROW RIGHT-OF-WAY
SME SURFACE MAINTENANCE EASEMENT
SS SANITARY SEWER
STM STORM
TYP TYPICAL
UG UNDERGROUND
WAT WATER

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1

12

Show/label 75' public
access easement.Label not visible. This

easement not shown
on plat.

Label. What is this
line?

Plat shows this was
vacated with Rec.
No. 04000096.

Sight triangle not
shown.

?

Label

What's happening
here? Label.

Label.

This should be a
standard drive cut.
See detail for drive
cut with detached
sidewalk.

Show all EV spaces;
capable, ready, light.
see comments on
cover sheet.

7'-6"

Road, water, sewer
and storm must be
part of the PUD. 
Make dark  and
adjust viewport.  Add
all labeling, etc.

Since this is private
road, it can be
installed as designed
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ABBREVIATIONS
BLDG BUILDING
C&G CURB & GUTTER
CONC CONCRETE
DS DOWNSPOUT
DUE DRY UTILITY EASEMENT
ELEC ELECTRIC
ESMT EASEMENT
EX EXISTING
FF FINISHED FLOOR
FH FIRE HYDRANT

FLOW LINE
GV GATE VALVE
HT HEIGHT
MH MANHOLE
N NORTH, NORTHING
PED PEDESTRIAN

PROPERTY LINE
PR PROPOSED
ROW RIGHT-OF-WAY
SME SURFACE MAINTENANCE EASEMENT
SS SANITARY SEWER
STM STORM
TYP TYPICAL
UG UNDERGROUND
WAT WATER

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1

12

Sight triangles not
shown.

This dimensioning
does not align with
easement lines.

Label. Is this a
concrete pan?

Label.

This should be a
standard drive cut.
See detail for drive
cut with detached
sidewalk.

is this already
vacated or must be
done with this PUD. 
Provide legal
description and
exhibits for all
proposed easements
and easements to be
vacated.

Road, water, sewer
and storm must be
part of the PUD. 
Make dark  and
adjust viewport.  Add
all labeling, etc.



Include signage on the PUD only if you
intend to request waivers from the
adopted Sign Code. Otherwise, remove
all references to singnage. 

Building height is measured from the average of the natural grade at the highest and
lowest exterior corners of the structure. On the site plan or grading plan, provide the
at-grade elevation at all four building corners (per the approved over-lot grading
plan). Take the highest and lowest elevations and find the average. Show the average
elevation as a line on building elevations and depict the building height from the line. Show mechanical equipment or

mechanical screens. All
mechanical equipment shall be
screened with an architecturally
compatible screening material
and is limited to 42 feet in height
as measured from average
grade.

All elevations shall be in gray-scale. Include a separate attachment with color
renderings.

Increase the depth of articulation across
these entire facades. 

Add additional windows. 

Add additional materials. 

Roof variation is not sufficient.

Additional design
consideration
necessary.



Include signage on the PUD only if you
intend to request waivers from the
adopted Sign Code. Otherwise, remove
all references to singnage. 

Building height is measured from the average of the natural grade at the highest and
lowest exterior corners of the structure. On the site plan or grading plan, provide the
at-grade elevation at all four building corners (per the approved over-lot grading
plan). Take the highest and lowest elevations and find the average. Show the average
elevation as a line on building elevations and depict the building height from the line. 

Show mechanical equipment. All
mechanical equipment shall be
screened with an architecturally
compatible screening material
and is limited to 42 feet in height
as measured from average
grade.

All elevations shall be in gray-scale. Include a separate attachment with color
renderings.

Increase the depth of articulation
across this entire facade. 

Add additional windows. 

Add additional materials. 

Roof variation is not sufficient.
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ABBREVIATIONS
BLDG BUILDING
C&G CURB & GUTTER
CONC CONCRETE
DS DOWNSPOUT
DUE DRY UTILITY EASEMENT
ELEC ELECTRIC
ESMT EASEMENT
EX EXISTING
FF FINISHED FLOOR
FH FIRE HYDRANT

FLOW LINE
GV GATE VALVE
HT HEIGHT
MH MANHOLE
N NORTH, NORTHING
PED PEDESTRIAN

PROPERTY LINE
PR PROPOSED
ROW RIGHT-OF-WAY
SME SURFACE MAINTENANCE EASEMENT
SS SANITARY SEWER
STM STORM
TYP TYPICAL
UG UNDERGROUND
WAT WATER

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1

Provide labels for
existing and
proposed
contours, at least
5' increments.
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ABBREVIATIONS
BLDG BUILDING
C&G CURB & GUTTER
CONC CONCRETE
DS DOWNSPOUT
DUE DRY UTILITY EASEMENT
ELEC ELECTRIC
ESMT EASEMENT
EX EXISTING
FF FINISHED FLOOR
FH FIRE HYDRANT

FLOW LINE
GV GATE VALVE
HT HEIGHT
MH MANHOLE
N NORTH, NORTHING
PED PEDESTRIAN

PROPERTY LINE
PR PROPOSED
ROW RIGHT-OF-WAY
SME SURFACE MAINTENANCE EASEMENT
SS SANITARY SEWER
STM STORM
TYP TYPICAL
UG UNDERGROUND
WAT WATER

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1

add notes

All accessible parking spaces shall be graded
at 2% maximum n all directions.

The accessible routes to building shall have a
maximum cross slope of 2% and maximum
longitudinal slope of 5%

All proposed piping is privately owned and
maintained unless otherwise noted.
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ABBREVIATIONS
BLDG BUILDING
C&G CURB & GUTTER
CONC CONCRETE
DS DOWNSPOUT
DUE DRY UTILITY EASEMENT
ELEC ELECTRIC
ESMT EASEMENT
EX EXISTING
FF FINISHED FLOOR
FH FIRE HYDRANT

FLOW LINE
GV GATE VALVE
HT HEIGHT
MH MANHOLE
N NORTH, NORTHING
PED PEDESTRIAN

PROPERTY LINE
PR PROPOSED
ROW RIGHT-OF-WAY
SME SURFACE MAINTENANCE EASEMENT
SS SANITARY SEWER
STM STORM
TYP TYPICAL
UG UNDERGROUND
WAT WATER

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1

?

Are these new inlets?
Label. Doesn't
appear that they'll be
capturing much flow
with existing grading.

3:1 max slope. 4:1
preferred.

Add note: "Connect
to....."

Easements needed -
submit exhibits and
legal descriptions
with next submittal.
These will be private
easements to allow
flow and pipe across
another property.

If Lot 2 is included within this
PUD package, then it needs to
be landscaped accordingly.
Please show landscaping/seed
mix on a landscape sheet for
Lot 2 Block 1 

Missing contours

This pipe must be
constructed.  Dont
think its part of the
subdivision plans.
Show as dark and
construct.

who will maintain all
this piping?  shared?
 clarify on the plans
ownership and
maintenance of
piping once it leaves
the property.

How will lots up here
drain?  Do they need to
go south or will they go
east to Sorrel?  Clarify
and provide stubs to the
property if drainage will
need to go through
other lots.
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ABBREVIATIONS
BLDG BUILDING
C&G CURB & GUTTER
CONC CONCRETE
DS DOWNSPOUT
DUE DRY UTILITY EASEMENT
ELEC ELECTRIC
ESMT EASEMENT
EX EXISTING
FF FINISHED FLOOR
FH FIRE HYDRANT

FLOW LINE
GV GATE VALVE
HT HEIGHT
MH MANHOLE
N NORTH, NORTHING
PED PEDESTRIAN

PROPERTY LINE
PR PROPOSED
ROW RIGHT-OF-WAY
SME SURFACE MAINTENANCE EASEMENT
SS SANITARY SEWER
STM STORM
TYP TYPICAL
UG UNDERGROUND
WAT WATER

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1

INDUSTRIAL A FIRE FLOW DATA:
THE TOTAL FIRE FLOW REQUIRED FOR THIS SITE IS 2,125 GPM MINIMUM @ 20 PSI
RESIDUAL PRESSURE.
THIS FLOW MUST BE PROVIDED FROM A MINIMUM OF 2 FIRE HYDRANTS.
EACH FIRE HYDRANT MUST SUPPLY A MINIMUM OF 2,125 GPM @ 20 PSI RESIDUAL
PRESSURE AT THE HYDRANT OUTLET TO BE ACCEPTABLE.
CODE USED FOR ANALYSIS: 2018 IFC AND 2018 AMENDMENTS.
CONSTRUCTION TYPE: III-A
FIRE FLOW CALCULATION AREA:   83,200 SF
THIS BUILDING IS FULLY SPRINKLERED

INDUSTRIAL B FIRE FLOW DATA:
THE TOTAL FIRE FLOW REQUIRED FOR THIS SITE IS 2,875 GPM MINIMUM @ 20 PSI
RESIDUAL PRESSURE.
THIS FLOW MUST BE PROVIDED FROM A MINIMUM OF 3 FIRE HYDRANTS.
EACH FIRE HYDRANT MUST SUPPLY A MINIMUM OF 2,875 GPM @ 20 PSI RESIDUAL
PRESSURE AT THE HYDRANT OUTLET TO BE ACCEPTABLE.
CODE USED FOR ANALYSIS: 2018 IFC AND 2018 AMENDMENTS.
CONSTRUCTION TYPE: III-A
FIRE FLOW CALCULATION AREA:   154,350 SF
THIS BUILDING IS FULLY SPRINKLERED

Water meter off of
private water loop.

Why not centered in
easement?
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ABBREVIATIONS
BLDG BUILDING
C&G CURB & GUTTER
CONC CONCRETE
DS DOWNSPOUT
DUE DRY UTILITY EASEMENT
ELEC ELECTRIC
ESMT EASEMENT
EX EXISTING
FF FINISHED FLOOR
FH FIRE HYDRANT

FLOW LINE
GV GATE VALVE
HT HEIGHT
MH MANHOLE
N NORTH, NORTHING
PED PEDESTRIAN

PROPERTY LINE
PR PROPOSED
ROW RIGHT-OF-WAY
SME SURFACE MAINTENANCE EASEMENT
SS SANITARY SEWER
STM STORM
TYP TYPICAL
UG UNDERGROUND
WAT WATER

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT

LOT 1 BLOCK 1
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Show main. Enlarge
viewport.

Call out sanitary
connections.

Fix leader. Suggest
adjusting layers or
screening non-utility
laters so alignments
are easier to
distinguish.

What's this? Label.

Is an easement
required here for a
service line?

All these utilities must
be installed with this
PUD.  Provide
easements and label
on the PUD

Public Water

Public water

Add a valve where
public/private starts
and stops

Private water -
Remove easement

Public sewer

Show all private road
and label easements
and water/sewer -
easements are
required on other lots
to the north as well
as construction.

exclusive

suggest removing
manhole lids from
walk
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ABBREVIATIONS
BLDG BUILDING
C&G CURB & GUTTER
CONC CONCRETE
DS DOWNSPOUT
DUE DRY UTILITY EASEMENT
ELEC ELECTRIC
ESMT EASEMENT
EX EXISTING
FF FINISHED FLOOR
FH FIRE HYDRANT

FLOW LINE
GV GATE VALVE
HT HEIGHT
MH MANHOLE
N NORTH, NORTHING
PED PEDESTRIAN

PROPERTY LINE
PR PROPOSED
ROW RIGHT-OF-WAY
SME SURFACE MAINTENANCE EASEMENT
SS SANITARY SEWER
STM STORM
TYP TYPICAL
UG UNDERGROUND
WAT WATER

REDTAIL RIDGE FILING NO. 1
PLANNED UNIT DEVELOPMENT
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Call out. Move labels
to improve legibility.

Private water -
Remove easement

easements required -
identify maintenance
and ownership
responsibilities.



GENERAL NOTES
1. NOTES APPEAR ON VARIOUS DRAWINGS FOR DIFFERENT SYSTEMS AND MATERIALS.  REVIEW ALL SHEETS  AND APPLY NOTES TO RELATED BUILDING COMPONENTS.
2. REFER TO COMPLETE SET OF ISSUED CONTRACT DOCUMENTS FOR OTHER APPLICABLE NOTES, ABBREVIATIONS, AND SYMBOLS.
3. WHERE MATERIALS ARE APPLIED TO, OR ARE IN DIRECT CONTACT WITH WORK INSTALLED BY ANOTHER SUBCONTRACTOR, COMMENCEMENT OF WORK IMPLIES ACCEPTANCE OF THE SUBSTRATE AS 

SUITABLE FOR THE APPLICATION INTENDED.
4. ISOLATE DISSIMILAR METALS TO PREVENT GALVANIC CORROSION.
5. DO NOT SCALE THE DRAWINGS.
6. FIELD MEASURE AND CONFIRM DIMENSIONS FOR OWNER PROVIDED EQUIPMENT AND FURNISHINGS.
7. EXCAVATION OF 4 FEET AND TESTING POF COMPACTED SOILS AT PEDESTRIAN PAVEMENTS
8. BEFORE SPREADING PLANTING SOIL OVER THE SITE, PERFORM SOIL COMPACTION TESTING BY CHECKING SOIL COMPACTION USING A TENSIOMETER (PENTOMETER) ON A 50 FOOT BY 50 FOOT GRID 

ON ALL GRADED SUBSOIL AREAS TO BE PLANTED GREATER THAN ONE ACRE OR A 30 FOOT BY 30 FOOT GRID FOR AREAS LESS THAN ONE ACRE.  IF MORE THAN 10 PERCENT OF THE READINGS IN A 
GIVEN PLANTING AREA ARE GREATER THAN 300 PSI, THEN THE SITE SHALL UNDERGO SITE SUBGRADE MITIGATION MEASURES DESCRIBED BELOW. IMMEDIATELY PRIOR TO PLACING PLANTING SOIL, 
THE ENTIRE SUBGRADE SHALL BE LOOSENED TO A MINIMUM DEPTH OF 6-INCHES USING THE TEETH OF A BACKHOE OR OTHER SUITABLE EQUIPMENT, THEN RE-COMPACTED WITH THE TRACKS OF 
SMALL CONSTRUCTION EQUIPMENT, THE BUCKET OF A BACKHOE, OR OTHER APPROVED EQUIPMENT. VIBRATORY COMPACTION OF SUBGRADE IN PLANTED AREAS IS PROHIBITED. AFTER THE 
SUBGRADE SOILS HAVE BEEN LOOSENED, RE-COMPRESSED AND INSPECTED, PLANTING SOIL MAY BE SPREAD BY USING A WIDE TRACK BULLDOZER SIZE D-5 OR SMALLER OR MAY BE DUMPED AND 
SPREAD WITH THE BUCKET OF A BACKHOE FROM THE EDGE OF THE LOOSENED AREA. NO RUBBER-TIRED EQUIPMENT OR HEAVY EQUIPMENT EXCEPT FOR A SMALL BULLDOZER SHALL PASS OVER 
THE SUBSOILS (SUBGRADE) AFTER THEY HAVE BEEN LOOSENED AND RECOMPRESSED

ABBREVIATIONS LEGEND
ABBREVIATIONS WHEN USED IN COMPOSITION MAY INCLUDE PERIODS FOR CLARIFICATION

ABOVE FINISHED FLOOR 
ADJACENT
AMERICANS WITH DISABILITIES ACT 
APPROXIMATE
ARCHITECTURAL
AREA DRAIN
BOTTOM OF 
CATCH BASIN
CENTERLINE
CENTER TO CENTER
CLEANOUT
COLUMN
COMMUNICATION*
CONCRETE
CONCRETE MASONRY UNIT
CONTINUOUS
CONTROL JOINT 
CUBIC
DEGREE
DEMOLISH, DEMOLITION
DEPARTMENT DEPT*
DIAGONAL 
DIAMETER
DIMENSION
DOWNSPOUT
DRINKING FOUNTAIN
EACH
ELECTRIC(AL)
ELEVATION
ENCLOSURE
EQUAL
EQUIPMENT
EXISTING
EXPANSION JOINT
EXPOSED
EXTERIOR
FACE OF
FEET, FOOT
FINISH(ED)
FIRE DEPARTMENT CONNECTION
FIRE HYDRANT 
FOOTING
FOUNDATION
FURNISH, FURNITURE
GAUGE
GALVANIZED
GENERAL
GLASS
HEATING, VENTILATION, AIR CONDITIONING 

AFF
ADJ
ADA
APPROX
ARCH
AD
B/
CB
CL
C/C
CO
COL
COMM
CONC
CMU
CONT
CJ
CU
DEG
DEMO
DEPT
DIAG
DIA
DIM
DS
DF
EA
ELEC
EL/ELEV
ENCL
EQ
EQUIP
EXIST
EJ
EXP
EXT
F/
FT
FIN
FDC
FH
FTG
FDTN
FURN
GA
GALV
GEN
GL
HVAC

HP
HORIZ
HB
INCL
ID
INT
LTG
LF
LP
MAINT
MH
MFR
MATL
MAX
MECH
MTL
MIN
MISC
NOM
NIC
NTS
OC
OPP
OD
PERP
PSI
PRELIM
PROP
R
REF
REIN
REQ
REV
ROW
RM
SIM
SF
SST
STRUCT
SYS
TEL
TEMP
T/
TOPO
TYP
UNO
VIF
VERT
W/
W/O
WP

HIGH POINT
HORIZONTAL
HOSE BIBB
INCLUDE(D), INCLUDING 
INSIDE DIAMETER 
INTERIOR 
LIGHTING 
LINEAR FOOT, (LINEAR FEET)
LOW POINT 
MAINTENANCE*
MANHOLE
MANUFACTURER 
MATERIAL
MAXIMUM
MECHANICAL
METAL
MINIMUM
MISCELLANEOUS 
NOMINAL
NOT IN CONTRACT 
NOT TO SCALE
ON CENTER 
OPPOSITE 
OUTSIDE DIAMETER 
PERPENDICULAR 
POUNDS PER SQUARE INCH 
PRELIMINARY 
PROPERTY 
RADIUS 
REFERENCE 
REINFORCE, REINFORCING 
REQUIRED 
REVISION/REVISED 
RIGHT OF WAY 
ROOM
SIMILAR 
SQUARE FOOT (SQUARE FEET) 
STAINLESS STEEL
STRUCTURE, STRUCTURAL
SYSTEM
TELEPHONE
TEMPORARY 
TOP OF
TOPOGRAPHY, TOPOGRAPHIC
TYPICAL 
UNLESS NOTED OTHERWISE
VERIFY IN FIELD
VERTICAL
WITH
WITHOUT
WORKING POINT
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PLANNED UNIT DEVELOPMENT, LOT 1 BLOCK 1 & LOT 2 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION 29, 

TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUPL-XXXX-2023
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1" = 80'-0"1 OVERALLLANDSCAPE PLAN

right now landscape plans
are divided by what is in
ROW and what is not.  It
might be good for PUD
plans to extend a bit and
show all landscape work
to edge of sidewalk
instead of edge of ROW. 

I believe irrigation would
be located along edge of
walk, technically in this
small strip of ROW and
seed/turf types should be
the same in the small
ROW strip as they extend
into the site.

would be helpful to see
ROW landscape plans
underlaid on PUD
landscape plans to
simplify review. primarily
to ensure turf/seed types
match-up when directly
adjacent and the
relationships of tree
plantings.

what is eventually going
to be proposed here for
lot 2? 

previous plans showed it
as a park-like space
similar to what is shown
for the western portion of
lot 1.

is there any interim
seeding or planting for lot
2?

Correct these values
and breakout per
road.

On the subsequent detail sheets,
show 30-foot sight triangles at all
entrances, on both sides. Ensure
no plantings in the proposed site
triangles exceed 30-inhes in
height. Deciduous trees are ok.

BLOCK 1 & LOT 2 BLOCK 1
ND THE NORTH HAAAAAALF OFLLLLF OF LF OFLLLLFLLLLLLL SECTIOSECTIOTIOOSECTIOECTIOSECTIOISECTIOSECTIOOOOTIOTIOECTIOTTISECTIOECTIOOTIOECTIOTTIITIOOOTECTIOECTIOECTIOTTIOT OON 29,NNNNNNN 229, ,,,
HE SIXTH PRINCIPAL MEAAAAALALAAAAAAAAA RIDIAN,
X-2023

03-LANDSCA
13 OF 24
14 OF 24
15 OF 24
16 OF 24
17 OF 24
18 OF 24
19 OF 24
20 OF 24OO
21 OF 241 O1 O1 OO1 OOO1 OF1 O1 OOOOOOO1 O1 OOF1 O1 OOOOO
22 OF 24OOOOOOOOO

Screen wall shown on
the elevations?

New transformers? I
don't see any on the
detail sheets.



PARKING SETBACK, 
TYP

BUILDING SETBACK, TYP

PROPERTY LINE

REFER TO INTERNAL 
ROADS DOCUMENT FOR  

LIGHTING & PLANTING

LE1 - C

LE1 - C

MM1
FS4 - A

LE1 - C

18" HIGH, 
NATURAL 
FIELDSTONE 
WALL

38028.98 SF
SHORTGRASS PRAIRIE MIX

64978.46 SF
SHORTGRASS PRAIRIE MIX

1230.07 SF
BUDA

3442.01 SF
SHORTGRASS PRAIRIE MIX

1499.70 SF
BUDA

4395.02 SF
BUDA

3 CE OC
3" CAL

3 CRCR
2.5" CAL

3 ACFR
4" CAL

3 TIAM
3" CAL

3 CRCR
2.5" CAL

3 AC GL
2.5" CAL

3 CE OC
3" CAL

5 PIPO
10' HT.

7 PIPO
10' HT.

3 AC GL
2.5" CAL

3 CRCR
2.5" CAL

3 TIAM
3" CAL

3 QUMU
4" CAL

3 CRCR
2.5" CAL

3 QUMA
4" CAL

3 AC GL
2.5" CAL

3 AC GL
2.5" CAL

2 QUMA
4" CAL

35 FEPA
5 GAL

11 YUGL
5 GAL

127 SCSC
1 GAL

4 OEMA
1 GAL

12 RUHI
1 GAL

3 GAAR
1 GAL

5 GAAR
1 GAL

6 ASAC
1 GAL

3 OEMA
1 GAL

5 OEMA
1 GAL

5 GAAR
1 GAL

11 RUHI
1 GAL

3 OEMA
1 GAL

3 ASAC
1 GAL

3 GAAR
1 GAL

3 TIAM
3" CAL

10

20 OF 24

SEE CIVIL DWGS FOR SITE 
UTILITIES AND EASEMENT, TYP

MATCHLINE
SEE /1 9 OF 21

ROW, TYP

ACCESS EASEMENT

PLANNED UNIT DEVELOPMENT, LOT 1 BLOCK 1 & LOT 2 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION 29, 
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MATERIAL AND
PLANTING PLAN -
A

14 OF 24
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MATERIAL LEGEND

LEGEND TAG MATERIAL

DP2 CONCRETE PAVERS

MM1 DECOMPOSED GRANITE

PV1 PEDESTRIAN RATED CIP CONCRETE

SITE FURNITURE & LIGHTING LEGEND

LEGEND TAG TYPE

FA3 LITTER RECEPTACLE

FS1 - A BENCH

FS2 - B PICNIC TABLE SET 2

FS3 DINING TABLE

FS4 - A LOUNGE CHAIR

FS4 - B DINING CHAIR

LE1 - A SINGLE SIDED VEHICULAR POLE LIGHT

LE1 - B DOUBLE SIDED VEHICULAR POLE LIGHT

LE1 - C PEDESTRIAN POLE LIGHT

provide an elevation
of this wall

These chairs are not
fixed to the ground. IS
that a good idea?



DS
DS

DS
DS

NULL

NULL

SCC

XFMR

ADA PARKING SPOTS, TYP

CONCRETE CURB AND GUTTER, 
SEE CIVIL, TYP

ASPHALT PAVING, SEE CIVIL, TYP

PV1

SEE CIVIL DWGS FOR SITE 
UTILITIES AND EASEMENT, 
TYP

INDUSTRIAL BUILDING - A

SITE UTILITIES, SEE CIVIL 
DWGS, TYP

DP2

LE1 - A

FS4 - ADP2

FS4 - B

FS3

FA3

12" STONE MULCH BAND WITH 
ALUMINUM EDGING ALONG 
BUILDING PERIMETER, TYP

3171.54 SF
SHORTGRASS PRAIRIE MIX

6754.90 SF
SHORTGRASS PRAIRIE MIX

1199.94 SF
BUDA

1 GIBI
3" CAL

2 QUMA
4" CAL

2 QUMU
4" CAL

6 QUMA
4" CAL

3 GLTRh
3" CAL

2 GLTRh
3" CAL

2 GYDI
3" CAL

2 GIBI
3" CAL

2 GYDI
3" CAL

1 GIBI
3" CAL

3 PRVI
3" CAL

12 PBSC
5 GAL

52 YUGL
5 GAL

41 RUHI
1 GAL

127 SPHE
1 GAL

39 CHNA
5 GAL

37 MARE
5 GAL30 BGBA

1 GAL
15 HEPA

5 GAL

9 BGBA
1 GAL

2 HEPA
5 GAL

28 RHAR
5 GAL

8 RHAR2
5 GAL

16 RHAR2
5 GAL

8 RHAR2
5 GAL

25 CHNA
5 GAL

12 PBSC
5 GAL

52 YUGL
5 GAL

19 YUGL
5 GAL

12 PBSC
5 GAL

38 SCSC
1 GAL

4 BGBA
1 GAL

4 LILG
1 GAL

8 PESR
1 GAL

6 RACO
1 GAL

13 BGBA
1 GAL

7 SEGR
1 GAL

25 CHNA
5 GAL

13 BGBA
1 GAL

7 SEGR
1 GAL

2 QUMU
4" CAL

7 FEPA
5 GAL

12 FEPA
5 GAL

29 ACLA
1 GAL

2 SOJA
3" CAL 3 QUMA

4" CAL

3 PIPI
10' HT.

FLUSH CURB; SEE CIVIL, TYP

MATCHLINE
SEE /1 6 OF 21

MA
TC
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/
1

16
 O

F 
24

MATCHLINE
SEE /1 18 OF 24

22 HEPA
5 GAL

46 BGBA
1 GAL

7 CHNA
5 GAL

8 TAME
5 GAL

SIGNAGE BY OTHERS

3 GLTRh
3" CAL

FS3

PV1

PLANNED UNIT DEVELOPMENT, LOT 1 BLOCK 1 & LOT 2 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION 29, 

TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUPL-XXXX-2023

REDTAIL RIDGE FILING NO.1

SHEETISSUE DATE:REVISION DATE:

REDTAIL RIDGE PUD1 SOUTH
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#
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03/14/2025

MATERIAL AND
PLANTING PLAN -
B

15 OF 24

22
12

36

MATERIAL LEGEND

LEGEND TAG MATERIAL

DP2 CONCRETE PAVERS

MM1 DECOMPOSED GRANITE

PV1 PEDESTRIAN RATED CIP CONCRETE

SITE FURNITURE & LIGHTING LEGEND

LEGEND TAG TYPE

FA3 LITTER RECEPTACLE

FS1 - A BENCH

FS2 - B PICNIC TABLE SET 2

FS3 DINING TABLE

FS4 - A LOUNGE CHAIR

FS4 - B DINING CHAIR

LE1 - A SINGLE SIDED VEHICULAR POLE LIGHT

LE1 - B DOUBLE SIDED VEHICULAR POLE LIGHT

LE1 - C PEDESTRIAN POLE LIGHT

Show sidewalk

All parking lots shall be
visually buffered from
perimeter roadways. Additional
shrubs are required in this
location to provide adequate
buffering between the parking
lot and roadway. 

unless requesting
waivers from the sign
code, remove
signage from this plan

trees required
here

366.5 sf



DS

DS
DS

DS
DS

DS
DS

SCC

XFMR

SCC

XFMR

ADA PARKING SPOTS, TYP

CONCRETE CURB AND GUTTER, 
SEE CIVIL, TYP

ASPHALT PAVING, SEE CIVIL, TYP

ADA PARKING SPOTS, TYP

PV1A

PV1

SEE CIVIL DWGS FOR SITE 
UTILITIES AND EASEMENT, TYP

INDUSTRIAL BUILDING - B

LE1 - B

54
12

CURB CUT; SEE 
CIVIL, TYP

LE1 - A

DP2
FS4 - AFA3

12" STONE MULCH BAND WITH 
ALUMINUM EDGING ALONG 
BUILDING PERIMETER, TYP

9038.07 SF
SHORTGRASS PRAIRIE MIX

1976.69 SF
BUDA C.IP CONCRETE STAIRS, 

WITH S.S HANDRAILS,TYP

8 QUMA
4" CAL

3 SOJA
3" CAL

2 GYDI
3" CAL

4 GLTRh
3" CAL

2 GYDI
3" CAL

4 GLTRh
3" CAL

5 CECA
2.5" CAL

3 QUMU
4" CAL

3 QUMA
4" CAL

3 PIPI
10' HT.

46 BGBA
1 GAL

23 HEPA
5 GAL

15 RHAR
5 GAL

12 BGBA
1 GAL

7 SEGR
1 GAL

24 CHNA
5 GAL

8 RHAR2
5 GAL

16 RHAR2
5 GAL

19 RHAR
5 GAL

3 HEPA
5 GAL

11 BGBA
1 GAL

29 BGBA
1 GAL

14 HEPA
5 GAL

35 MARE
5 GAL

10 PBSC
5 GAL

44 YUGL
5 GAL

30 SCSC
1 GAL

FLUSH CURB; SEE CIVIL, 
TYP

58 SCSC
1 GAL

24 RIAU
5 GAL

14 CHNA
5 GAL

62 PHOP
1 GAL

47 MARE
5 GAL

21 PBSC
5 GAL

74.19 SF
BUDA

MATCHLINE
SEE /1 7 OF 21
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24

MATCHLINE
SEE /1 17 OF 24

8 TAME
5 GAL

SIGNAGE, BY OTHERS

SIGNAGE BY OTHERS

ACCESS EASEMENT, TYP

PARKING SETBACK, TYP

BUILDING SETBACK, TYP

PLANNED UNIT DEVELOPMENT, LOT 1 BLOCK 1 & LOT 2 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION 29, 

TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUPL-XXXX-2023

REDTAIL RIDGE FILING NO.1

SHEETISSUE DATE:REVISION DATE:

REDTAIL RIDGE PUD1 SOUTH

PR
OJ

EC
T 

#

KEY MAP
1" = 600'

3/1
4/2

02
5 3

:01
:24

 P
M

Au
tod

es
k D

oc
s:/

/R
ed

tai
l R

idg
e O

ve
ra

ll V
isi

on
/R

TR
_P

UD
-1

.rv
t

03/14/2025

MATERIAL AND
PLANTING PLAN -
C

16 OF 24

22
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36

MATERIAL LEGEND

LEGEND TAG MATERIAL

DP2 CONCRETE PAVERS

MM1 DECOMPOSED GRANITE

PV1 PEDESTRIAN RATED CIP CONCRETE

SITE FURNITURE & LIGHTING LEGEND

LEGEND TAG TYPE

FA3 LITTER RECEPTACLE

FS1 - A BENCH

FS2 - B PICNIC TABLE SET 2

FS3 DINING TABLE

FS4 - A LOUNGE CHAIR

FS4 - B DINING CHAIR

LE1 - A SINGLE SIDED VEHICULAR POLE LIGHT

LE1 - B DOUBLE SIDED VEHICULAR POLE LIGHT

LE1 - C PEDESTRIAN POLE LIGHT

show sidewalk

All parking lots shall be
visually buffered from
perimeter roadways. Additional
shrubs are required in this
location to provide adequate
buffering between the parking
lot and roadway. 

unless requesting
waivers from the sign
code, remove
signage from this plan386.09 sf



DS

DS
DS

DS
DS

CONCRETE CURB AND GUTTER, 
SEE CIVIL, TYP

ASPHALT PAVING, SEE CIVIL, TYP

PV1

INDUSTRIAL BUILDING - B

UTILITY EASEMENT, TYP

LE1 - A

LE1 - B

LE1 - B

RETAINING WALL; SEE CIVIL 
DWGS FOR TYPE AND 

HEIGHT, TYP

LE1 - A

DP2

FS2 - B
FS4 - A

PV1

FA3

12" STONE MULCH BAND WITH 
ALUMINUM EDGING ALONG 
BUILDING PERIMETER, TYP

2 QUMU
4" CAL

2 GYDI
3" CAL

2 GYDI
3" CAL

2 QUMU
4" CAL

8 QUMA
4" CAL

1 GIBI
3" CAL

1 GIBI
3" CAL

2 GYDI
3" CAL

1 GYDI
3" CAL

2 KOPA
3" CAL

3 QUMA
4" CAL

6 PIPI
10' HT.

1 GYDI
3" CAL

8 QUMA
4" CAL

1 GYDI
3" CAL

35 HEPA
5 GAL 55 HEPA

5 GAL

172 BGBA
1 GAL

101 YUGL
5 GAL

16 HEPA
5 GAL

12 BGBA
1 GAL

7 SEGR
1 GAL

27 RHAR
5 GAL

8 RHAR2
5 GAL

16 RHAR2
5 GAL

41 YUGL
5 GAL

11 PBSC
5 GAL

39 YUGL
5 GAL

8 RHAR2
5 GAL

16 RHAR2
5 GAL

7 SEGR
1 GAL

54 MARE
5 GAL

90 PHOP
1 GAL

9 PBSC
5 GAL

23 PBSC
5 GAL

45 MARE
5 GAL

22 PBSC
5 GAL

FLUSH CURB; SEE CIVIL, TYP

MATCHLINE
SEE /1 16 OF 24
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MATCHLINE
SEE /3 19 OF 24

MATCHLINE
SEE /2 19 OF 24

24 CHNA
5 GAL

24 RHAR
5 GAL

11 BGBA
1 GAL

PLANNED UNIT DEVELOPMENT, LOT 1 BLOCK 1 & LOT 2 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION 29, 

TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUPL-XXXX-2023

REDTAIL RIDGE FILING NO.1

SHEETISSUE DATE:REVISION DATE:

REDTAIL RIDGE PUD1 SOUTH

PR
OJ

EC
T 

#
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MATERIAL AND
PLANTING PLAN -
D

17 OF 24
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36

MATERIAL LEGEND

LEGEND TAG MATERIAL

DP2 CONCRETE PAVERS

MM1 DECOMPOSED GRANITE

PV1 PEDESTRIAN RATED CIP CONCRETE

SITE FURNITURE & LIGHTING LEGEND

LEGEND TAG TYPE

FA3 LITTER RECEPTACLE

FS1 - A BENCH

FS2 - B PICNIC TABLE SET 2

FS3 DINING TABLE

FS4 - A LOUNGE CHAIR

FS4 - B DINING CHAIR

LE1 - A SINGLE SIDED VEHICULAR POLE LIGHT

LE1 - B DOUBLE SIDED VEHICULAR POLE LIGHT

LE1 - C PEDESTRIAN POLE LIGHT

10'-0"

329'-3 3/4"

18'-7 1/2" 2'-3"

4'-
2 1

/4"

47
'-2

 3/
4"

10
'-3

 1
/2

"13
'-2

 3
/4

"
23

2'
-6

 1
/2

"

0'-11 1/4"

Walls that are greater than 50 feet
in length shall include structural
offsets, insets, and landscape
pockets at various points along the
length of the wall to reduce
monotony and increase visual
interest.

Provide an elevation
of the proposed wall
material. walls shall
be constructed of
stone, brick, or metal.

Landscaping should
be incorporated within
terraces to soften the
appearance

429.52 sf

Where is the screen
wall shown on the
elevations?



DS
DS

NULL

ADA PARKING SPOTS, TYP

CONCRETE CURB AND GUTTER, 
SEE CIVIL, TYP

ASPHALT PAVING, SEE CIVIL, TYP

PROPERTY SETBACK, 
TYP

BUILDING SETBACK, TYP

LIMIT OF WORK, TYP

INDUSTRIAL BUILDING - A

LE1 - A

LE1 - A

LE1 - B

UTILITY EASEMENT, TYP

LE1 - A

PV1

DP2

FS4 - A
FA3

12" STONE MULCH BAND WITH 
ALUMINUM EDGING ALONG 
BUILDING PERIMETER, TYP

5 JUSC
10' HT.

3 AC GL
2.5" CAL

2 JUSC
10' HT.

1 ACFR
4" CAL

3 JUSC
10' HT.

2 ACFR
4" CAL

10 QUMA
4" CAL

2 QUMU
4" CAL

1 QUMA
4" CAL

3 GIBI
3" CAL

3 PIPI
10' HT.

1 QUMA
4" CAL

1 QUMA
4" CAL

4 QUMA
4" CAL

2 QUMU
4" CAL

2 PRVI
3" CAL

1 QUMU
4" CAL

1 PRVI
3" CAL

1 GIBI
3" CAL

2 GYDI
3" CAL

1 GIBI
3" CAL

10 RHAR2
5 GAL

16 RHAR2
5 GAL

8 RHAR2
5 GAL

17 PBSC
5 GAL

146 YUGL
5 GAL

88 SPHE
1 GAL

42 CHNA
5 GAL

12 BGBA
1 GAL

14 SEGR
1 GAL

28 RHAR
5 GAL

76 BGBA
1 GAL

24 YUGL
5 GAL

15 HEPA
5 GAL

20 PHOP
1 GAL

14 PEST
1 GAL

20 GAAR
1 GAL

2 QUMA
4" CAL

25 HEPA
5 GAL

48 BGBA
1 GAL

162.75 SF
BUDA 1726.94 SF

BUDA

FLUSH CURB; SEE CIVIL, TYP

SEE CIVIL DWGS FOR SITE 
UTILITIES AND EASEMENT, 
TYP

MATCHLINE
SEE /1 15 OF 24

MA
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/
1

17
 O
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24

21 ASTU
1 GAL

22 CAIN
1 GAL

18 ENPE
1 GAL

42 PHOP
1 GAL

PLANNED UNIT DEVELOPMENT, LOT 1 BLOCK 1 & LOT 2 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION 29, 

TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUPL-XXXX-2023

REDTAIL RIDGE FILING NO.1

SHEETISSUE DATE:REVISION DATE:
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03/14/2025

MATERIAL AND
PLANTING PLAN - E

18 OF 24
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MATERIAL LEGEND

LEGEND TAG MATERIAL

DP2 CONCRETE PAVERS

MM1 DECOMPOSED GRANITE

PV1 PEDESTRIAN RATED CIP CONCRETE

SITE FURNITURE & LIGHTING LEGEND

LEGEND TAG TYPE

FA3 LITTER RECEPTACLE

FS1 - A BENCH

FS2 - B PICNIC TABLE SET 2

FS3 DINING TABLE

FS4 - A LOUNGE CHAIR

FS4 - B DINING CHAIR

LE1 - A SINGLE SIDED VEHICULAR POLE LIGHT

LE1 - B DOUBLE SIDED VEHICULAR POLE LIGHT

LE1 - C PEDESTRIAN POLE LIGHT

All parking lots shall be visually
buffered from perimeter roadways.
Additional shrubs are required in this
location to provide adequate buffering
between the parking lot and roadway. 

367.47 sf

Where is the screen
wall shown on the
elevations?



3 QUMA
4" CAL

4 PIPO
10' HT.

3 AC GL
2.5" CAL

MATCHLINE
SEE /1 17 OF 24

RETAINING WALL; 
SEE CIVIL DWGS FOR 
TYPE AND HEIGHT, 
TYP

PROPERTY SETBACK, 
TYP

BUILDING SETBACK, TYP

LIMIT OF WORK, TYP

5 JUSC
10' HT.

7 PIPO
10' HT.

2 QUMA
4" CAL

3 PIPO
10' HT.

1 QUMA
4" CAL

3 QUMA
4" CAL

2 PIPO
10' HT.

3 PIPO
10' HT.

3 CE OC
3" CAL

2 TIAM
3" CAL

5 PIPO
10' HT.

4 AC GL
2.5" CAL

MATCHLINE
SEE /1 17 OF 24

3 QUSH
4" CAL

2 CRCR
2.5" CAL

2 QUMA
4" CAL

1 CE OC
3" CAL

PV1

LE1 - C

1065.03 SF
BUDA

6342.94 SF
SHORTGRASS PRAIRIE MIX

PLANNED UNIT DEVELOPMENT, LOT 1 BLOCK 1 & LOT 2 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION 29, 

TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUPL-XXXX-2023

REDTAIL RIDGE FILING NO.1

SHEETISSUE DATE:REVISION DATE:
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MATERIAL AND
PLANTING PLAN -
F, G & H

19 OF 24
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1" = 20'-0"2 MATERIAL AND PLANTING PLAN - H

1" = 20'-0"3 MATERIAL AND PLANTING PLAN - G

MATERIAL LEGEND

LEGEND TAG MATERIAL

DP2 CONCRETE PAVERS

MM1 DECOMPOSED GRANITE

PV1 PEDESTRIAN RATED CIP CONCRETE

SITE FURNITURE & LIGHTING LEGEND

LEGEND TAG TYPE

FA3 LITTER RECEPTACLE

FS1 - A BENCH

FS2 - B PICNIC TABLE SET 2

FS3 DINING TABLE

FS4 - A LOUNGE CHAIR

FS4 - B DINING CHAIR

LE1 - A SINGLE SIDED VEHICULAR POLE LIGHT

LE1 - B DOUBLE SIDED VEHICULAR POLE LIGHT

LE1 - C PEDESTRIAN POLE LIGHT

1" = 20'-0"1 MATERIAL AND PLANTING PLAN - F



NATURAL FIELDSTONE 
WALL

RE
QU

IR
ED

 F
RO

ST
 D

EP
TH

MA
X

1' 
- 6

"

3/8" MORTAR SETTING BED

ADJACENT PAVING; SEE 
MATERIALS PLAN

PLANTED AREA, SEE 
CIVIL DWGS FOR 
FINISHED GRADE

#57 STONE
FOUNDATION DRAIN, TYP

COMPACTED SUBGRADE

SEPARATION GEOTEXTILE

1' - 6"

PLANNED UNIT DEVELOPMENT, LOT 1 BLOCK 1 & LOT 2 BLOCK 1
SITUATED IN THE SOUTH HALF OF SECTION 20 AND THE NORTH HALF OF SECTION 29, 

TOWNSHIP 1 SOUTH, RANGE 69 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
CASE #: PUPL-XXXX-2023

REDTAIL RIDGE FILING NO.1

SHEETISSUE DATE:REVISION DATE:
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03/14/2025

SITE FURNISHING
DETAILS

20 OF 24
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36

SITE FURNITURE & LIGHTING SCHEDULE

LEGEND QUANTITY TAG TYPE

5 FA3 LITTER RECEPTACLE

1 FS1 - A BENCH

9 FS2 - B PICNIC TABLE SET 2

9 FS3 DINING TABLE

35 FS4 - A LOUNGE CHAIR

33 FS4 - B DINING CHAIR

26 LE1 - A SINGLE SIDED VEHICULAR POLE
LIGHT

23 LE1 - B DOUBLE SIDED VEHICULAR POLE
LIGHT

14 LE1 - C PEDESTRIAN POLE LIGHT

1/2" = 1'-0"8 LITTER RECEPTACLE - FA3
1/2" = 1'-0"9 BENCH - FS1 - A

1/2" = 1'-0"1 VEHICULAR POLE LIGHT - LE1 - A
1/2" = 1'-0"2 VEHICULAR POLE LIGHT - LE1 - B

1/2" = 1'-0"3 PEDESTRIAN POLE LIGHT - LE1 - C

1" = 1'-0"10 NATURAL FIELDSTONE SEAT WALL

1/2" = 1'-0"7 DINING TABLE - FS3
1/2" = 1'-0"6 PICNIC TABLE SET 2 - FS2 - B

1/2" = 1'-0"5 DINING CHAIR - FS4 - B

1/2" = 1'-0"4 LOUNGE CHAIR - FS4 - A



SPACE

EQUAL ON CENTER

SP
AC

IN
G

EQ
UA

L R
OW

PAVING, CURB, BUILDING, HEADER, OR OTHER
FIXED EDGE SHOWING PLANTING AREA LIMIT

1/2
 O

F
ON

-C
EN

TE
R 

 S
PA

CI
NG

NOTE:
TYPICAL SPACING IS STAGGERED 
UNLESS LINEAR IS SPECIFIED

TRIANGULAR PLANT SPACING CHART, 
DIMENSION 'A' VARIES, SEE PLANTING SCHEDULE

A

PAVING, CURB, BUILDING, HEADER, OR OTHER 
FIXED EDGE SHOWING PLANTING AREA LIMIT

A

A

GROUNDCOVER, PERENNIAL, ANNUAL, AND BULB SPACINGSHRUB SPACING- STAGGERED

1. ALL PLANTS MUST BE HEALTHY, VIGOROUS MATERIAL; FREE OF PESTS & DISEASES.
2. ALL PLANTS MUST BE CONTAINER-GROWN (CONT.) OR BALLED AND BURLAPPED (B&B) AS 

INDICATED IN PLANT LIST.
3. ALL TREES MUST BE STRAIGHT TRUNKED, FULL HEADED, & MEET ALL REQUIREMENTS 

SPECIFIED.
4. ALL PLANTS ARE SUBJECT TO THE APPROVAL OF THE ARCHITECT & THE OWNER BEFORE, 

DURING, & AFTER INSTALLATION.
5. ALL TREES MUST BE GUYED OR STAKED AS SHOWN IN THE DETAILS.
6. ALL PLANTS AND PLANTING AREAS MUST BE COMPLETELY MULCHED AS SPECIFIED.
7. PRIOR TO CONSTRUCTION, THE LANDSCAPE CONTRACTOR SHALL BE RESPONSIBLE FOR 

LOCATING ALL UNDERGROUND UTILITIES & SHALL AVOID DAMAGE TO ALL UTILITIES 
DURING THE COURSE OF THE WORK.  THE LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR 
REPAIRING ANY & ALL DAMAGE TO UTILITIES, STRUCTURES, SITE APPURTENCES, ETC. 
WHICH OCCUR AS A RESULT OF THE LANDSCAPE CONSTRUCTION.

8. THE LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR VERIFYING ALL QUANTITIES SHOWN 
ON THESE PLANS BEFORE PRICING THE WORK.

9. THE LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR FULLY MAINTAINING ALL PLANTING 
(INCLUDED BUT NOT LIMITED TO: WATERING, SPRAYING, MULCHING, FERTILIZING, ETC...) 
OF ALL PLANTING AND LAWN AREAS UNTIL THE WORK IS ACCEPTED IN TOTAL BY THE 
ARCHITECT AND OWNER.

10. THE LANDSCAPE CONTRACTOR SHALL COMPLETELY GUARANTEE ALL PLANT MATERIAL 
FOR A PERIOD OF ONE (1) YEAR BEGINNING AT THE DATE OF SUBSTANTIAL COMPLETION.   
THE LANDSCAPE CONTRACTOR SHALL PROMPTLY MAKE ALL REPLACEMENTS BEFORE OR 
AT THE END GUARANTEE PERIOD (AS DIRECTED BY THE OWNER).

11. THE ARCHITECT WILL APPROVE THE STAKED LOCATION OF ALL PLANT MATERIAL PRIOR TO 
INSTALLATION.  

GENERAL PLANTING NOTES:
1. THE CONTRACTOR SHALL CLEAR AND GRUB ALL WEEDS, DEAD TREES, 

TREES ONE (1) INCH CALIPER OR LESS AND OTHER SELECT TREES UP TO 
FOUR (4) INCH CALIPER AS DETERMINED IN THE FIELD IN THE TREE SAVE 
AREAS INDICATED ON THE DRAWINGS.  

2. A THREE (3) INCH MINIMUM LAYER OF MULCH SHALL BE SPREAD OVER 
THE ENTIRE CLEARED AREA. 

3. THE CONTRACTOR WILL NOTIFY THE ARCHITECT PRIOR TO START OF THE 
CLEAN AND MULCH WORK.  

4. THE ARCHITECT WILL VERIFY SCOPE OF WORK IN FIELD WITH THE 
CONTRACTOR PRIOR TO THE START OF WORK.  

5. THE CONTRACTOR IS RESPONSIBLE FOR THE REMOVAL AND LEGAL 
DISPOSAL OF ALL DEBRIS FROM CLEAN-UP OPERATIONS FROM THE SITE.

CLEAN AND MULCH NOTES:

EQ EQ EQ

1' 
- 6

"

EROSION MATTING WHERE APPLICABLE

KEEP 0.75" - 1.5" RIVER ROCK  PULL BACK FROM TREE TRUNK

TREE SHALL BE PLANTED 3" ABOVE SURROUNDING 
GRADE; TREE SHALL BE PLUMB AFTER SETTLEMENT

3" HIGH EARTH SAUCER AROUND TREE PIT

EROSION MATTING WHERE APPLICABLE

REMOVE BASKET FROM TOP 1/3 AND ROLL 
BURLAP BACK FROM TOP 1/3 OF ROOT BALL 
BEFORE BACKFILLING. CUT ROPE FROM TRUNK.

PLANTING SOIL MIX

PLANTING MIX, COMPACTED TO 
95% STANDARD PROCTOR

UNDISTURBED SUBGRADE

STAKE AS NECESSARY, TREE MUST BE PLUMB 
AT END OF ONE YEAR WARRANTY PERIOD

PLANTING SOIL MIX AND 
FERTILIZER

0.75" - 1.5" RIVER ROCK

SET ROOT MASS 1" 
ABOVE FINISHED GRADE

SET GROUNDCOVERS 
IN STAGGERED ROWS

FINISHED GRADE

1' 
- 0

 1/
16

"

SET TOP OF ROOT MASS 
1" ABOVE FINISHED GRADE

REMOVE BURLAP AND BASKET
FROM TOP 1/3 OF ROOT BALL 
AFTER PARTIAL BACKFILLING

KEEP 0.75" - 1.5" RIVER ROCK  
PULL BACK FROM TREE TRUNK

1.5 ROOTBALL DIA; 12" MIN

BREAK UP BOTTOM OF PLANTING 
BED TO DEPTH OF 4"; TILL 

TOGETHER WITH PLANTING SOIL
SUBGRADE; ENSURE PERCOLATION 
VIA PERCOLATION TESTING 
ACCORDING TO SPECIFICATIONS

AMENDED OR MANUFACTURED 
PLANTING SOIL

0' 
- 4

"
1' 

- 6
"

CONTINUOUS PLANTING SOIL 
FOR PLANTING AREAS

SET TOP OF ROOT CROWN 2" ABOVE 
FINISHED GRADE, TREE SHALL BE 
PLUMB AFTER SETTLEMENT

KEEP 0.75" - 1.5" RIVER ROCK  
PULL BACK FROM TREE TRUNK

SHAPE 3" WIDE WATERING SAUCER 
AROUND TREE PIT

MANUFACTURED OR AMENDED 
PLANTING SOIL

COMPACTED TO 95% STANDARD 
PROCTOR

REMOVE BASKET FROM TOP 1/3 AND 
ROLL BURLAP FROM TOP
1/3 OF ROOT BALL BEFORE 
BACKFILLING. CUT ROPE FROM 
TRUNK

REMOVE TRUNK WRAP AND 
TAGS

.

NOTE: EXCAVATE THE HOLE TO 
BE 3 X THE DIAMETER OF ROOT 
BALL. EXCAVATE A WIDER HOLE 
IN POOR SOILS OR HEAVY 
CLAYS. 

STAKE AS NECESSARY, TREE 
MUST BE PLUMB AT ONE YEAR 
WARRANTY PERIOD

STAKE AS NECESSARY, TREE 
MUST BE PLUMB AT ONE YEAR 
WARRANTY PERIOD

SHRUB PLANTING

UNDISTURBED SUBGRADE

INDIVIDUALLY EXCAVATE 
EACH SHRUB TO REQUIRED 
DEPTH AND BACKFILL WITH 
SPECIFIED SOIL MIX

PLANTING SOIL AS 
SPECIFIED

KEEP 0.75" - 1.5" RIVER ROCK  
PULL BACK FROM TREE TRUNK

PLACE PLANT 2" ABOVE 
SURROUNDING GRADE

SLOPE LINE

SURFACE MULCHED OR 
SEEDED

3:1 SLOPE

1' - 0"
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1/2" = 1'-0"1 PLANT SPACING

1/2" = 1'-0"7 TREE PLANTING ON SLOPE

1/2" = 1'-0"8 TYPICAL GROUNDCOVER PLANTING

1/2" = 1'-0"9 TYPICAL SHRUB PLANTING AT GRADE

1/2" = 1'-0"10 TYPICAL TREE PLANTING AT GRADE

1/2" = 1'-0"11 SHRUB PLANTING ON SLOPE
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SHORTGRASS PRAIRIE MIX

BUFFALO GRASS
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what's this?

City Forestry suggests
replacement of these
trees due to past
challenges with them.

City Horticulture OK with
list as submitted.



Show all fixture types
and heights on spec
sheet.

See plaza/pedestrian
area comments on
landscape sheets.



Dark sky lighting required per the approved SIA.

Provide a full
elevation of the pole
heights as measured
from grade. maximum
base height is 2 feet
and is inclusive of
overall height limits:
24 feet from grade in
parking lots, 20 feet
from grade in all other
areas

Ensure all types are
shown

Update quantities
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FlexTable: Conduit Table
Hydraulic 

Grade Line 
(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Capacity 
(Full 
Flow)
(cfs)

System 
Known 
Flow
(cfs)

Velocity
(ft/s)

Slope 
(Calculated)

(ft/ft)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

Manning's 
n

Diameter
(in)

Length 
(User 

Defined)
(ft)

Stop NodeStart NodeLabel

5,375.085,394.26140.6229.0915.680.0445,374.155,392.510.01336.0413.0O-6F2 (p-storm)F-1 (p-storm)
5,398.495,401.16126.6324.3813.840.0365,397.515,399.570.01336.057.1F2 (p-storm)F3 (p-storm)F-2 (p-storm)
5,400.885,405.9181.6923.9710.040.0155,399.775,404.330.01336.0303.9F3 (p-storm)F4 (p-storm)F-3 (p-storm)
5,406.905,407.303.560.413.020.0105,406.675,407.040.01312.037.1F3 (p-storm)F3-1 (p-storm)F-3-1 (p-storm)
5,406.055,406.2947.1023.976.690.0055,404.535,404.710.01336.036.1F4 (p-storm)F5 (p-storm)F-4 (p-storm)
5,406.385,406.8447.0222.616.590.0055,404.915,405.310.01336.080.5F5 (p-storm)F6 (p-storm)F-5 (p-storm)
5,407.775,408.669.011.365.290.0195,407.445,408.200.01315.039.1F5 (p-storm)F5-1 (p-storm)F-5-1 (p-storm)
5,406.855,411.8899.013.756.720.0225,405.515,411.280.01336.0261.8F6 (p-storm)F7 (p-storm)F-6 (p-storm)
5,412.945,413.2015.953.754.150.0055,412.285,412.520.01324.048.3F7 (p-storm)F8 (p-storm)F-7 (p-storm)
5,413.305,413.9512.553.753.490.0035,412.625,413.200.01324.0188.4F8 (p-storm)F9 (p-storm)F-8 (p-storm)
5,413.955,414.9815.961.983.460.0055,413.305,414.490.01324.0239.0F9 (p-storm)F10 (p-storm)F-9 (p-storm)
5,415.535,415.893.581.774.550.0105,415.035,415.320.01312.028.7F9 (p-storm)F9-1 (p-storm)F-9-1 (p-storm)
5,415.635,415.842.491.983.520.0055,415.035,415.170.01312.028.7F10 (p-storm)F10-1 (p-storm)F-10 (p-storm)
5,406.885,406.9347.9818.866.380.0055,405.415,405.540.01336.025.1F6 (p-storm)G1 (p-storm)G-1 (p-storm)
5,406.965,408.2347.2418.866.310.0055,405.645,406.840.01336.0239.2G1 (p-storm)G2 (p-storm)G-2 (p-storm)
5,408.585,408.772.441.493.260.0055,408.065,408.210.01312.032.0O-18G1-1 (p-storm)G-2-1 (p-storm)
5,408.345,409.9247.1616.236.050.0055,407.135,408.630.01336.0300.0G2 (p-storm)G3 (p-storm)G-3 (p-storm)
5,409.185,409.965.081.145.210.0205,408.865,409.510.01312.032.0G2 (p-storm)G2-1 (p-storm)G-3-1 (p-storm)
5,409.315,410.065.040.834.740.0205,409.045,409.680.01312.032.0O-17G2-2 (p-storm)G-3-2 (p-storm)
5,409.845,410.464.541.024.660.0165,409.525,410.040.01312.032.0O-16G2-3 (p-storm)G-3-3 (p-storm)
5,410.335,410.542.521.633.410.0055,409.795,409.950.01312.032.0G3 (p-storm)G3-1 (p-storm)G-4 (p-storm)
5,402.585,403.3022.223.985.350.0105,402.015,402.600.01324.061.1F2 (p-storm)H1 (p-storm)H-1 (p-storm)
5,409.055,409.253.541.234.100.0105,408.645,408.780.01312.014.2H1 (p-storm)H1-1 (p-storm)H-1-1 (p-storm)
5,403.305,405.0122.262.754.820.0105,402.605,404.430.01324.0189.0H1 (p-storm)H2 (p-storm)H-2 (p-storm)
5,408.895,409.073.540.613.370.0105,408.615,408.750.01312.014.2H2 (p-storm)H2-1 (p-storm)H-2-1 (p-storm)
5,405.015,406.5622.282.144.480.0105,404.435,406.050.01324.0167.0H2 (p-storm)H3 (p-storm)H-3 (p-storm)
5,409.015,409.213.541.124.000.0105,408.625,408.760.01312.014.2H3 (p-storm)H3-1 (p-storm)H-3-1 (p-storm)
5,406.565,407.8022.301.023.600.0105,406.055,407.450.01324.0144.0H3 (p-storm)H4 (p-storm)H-4 (p-storm)
5,408.995,409.183.541.023.890.0105,408.625,408.760.01312.014.2H4 (p-storm)H4-1 (p-storm)H-4-1 (p-storm)
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FlexTable: Manhole Table
Depth 
(Out)
(ft)

Flow (Total 
Out)
(cfs)

Energy Grade 
Line (Out)

(ft)

Energy Grade 
Line (In)

(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Flow 
(Known)

(cfs)

Elevation 
(Invert)

(ft)

Elevation 
(Rim)
(ft)

Elevation 
(Ground)

(ft)

Label

1.7529.095,394.985,396.635,394.265,394.3129.095,392.515,413.635,413.63F2 (p-storm)
1.5924.385,401.805,402.755,401.165,401.190.005,399.575,414.015,414.01F3 (p-storm)
0.260.415,407.405,407.525,407.305,407.420.415,407.045,412.745,412.74F3-1 (p-storm)
1.5823.975,406.545,406.625,405.915,405.930.005,404.335,413.605,413.60F4 (p-storm)
1.5823.975,406.925,406.975,406.295,406.290.005,404.715,413.615,413.61F5 (p-storm)
0.461.365,408.835,409.045,408.665,408.871.365,408.205,412.175,412.17F5-1 (p-storm)
1.5322.615,407.445,406.885,406.845,406.850.005,405.315,413.785,413.78F6 (p-storm)
0.603.755,412.105,412.165,411.885,411.890.005,411.285,418.085,418.08F7 (p-storm)
0.683.755,413.455,413.465,413.205,413.210.005,412.525,418.565,418.56F8 (p-storm)
0.753.755,414.145,414.035,413.955,413.950.005,413.205,419.235,419.23F9 (p-storm)
0.571.775,416.125,416.125,415.895,415.891.775,415.325,418.515,418.51F9-1 (p-storm)
0.491.985,415.155,415.245,414.985,414.990.005,414.495,419.255,419.25F10 (p-storm)
0.671.985,416.035,416.035,415.845,415.841.985,415.175,418.515,418.51F10-1 (p-storm)
1.3918.865,407.475,407.565,406.935,406.950.005,405.545,414.025,414.02G1 (p-storm)
0.561.495,408.945,409.155,408.775,408.981.495,408.215,412.365,412.36G1-1 (p-storm)
1.3918.865,408.775,408.815,408.235,408.2418.865,406.845,413.965,413.96G2 (p-storm)
0.451.145,410.135,410.355,409.965,410.171.145,409.515,412.365,412.36G2-1 (p-storm)
0.380.835,410.205,410.385,410.065,410.240.835,409.685,412.365,412.36G2-2 (p-storm)
0.421.025,410.625,410.835,410.465,410.671.025,410.045,412.365,412.36G2-3 (p-storm)
1.2916.235,410.405,410.175,409.925,409.9516.235,408.635,414.805,414.80G3 (p-storm)
0.591.635,410.725,410.945,410.545,410.761.635,409.955,412.365,412.36G3-1 (p-storm)
0.703.985,403.565,403.425,403.305,403.300.005,402.605,412.745,412.74H1 (p-storm)
0.471.235,409.435,409.665,409.255,409.471.235,408.785,412.395,412.39H1-1 (p-storm)
0.582.755,405.225,405.135,405.015,405.010.005,404.435,412.745,412.74H2 (p-storm)
0.320.615,409.195,409.345,409.075,409.220.615,408.755,412.395,412.39H2-1 (p-storm)
0.512.145,406.745,406.605,406.565,406.560.005,406.055,412.745,412.74H3 (p-storm)
0.451.125,409.385,409.595,409.215,409.421.125,408.765,412.175,412.17H3-1 (p-storm)
0.351.025,407.925,408.035,407.805,407.800.005,407.455,412.785,412.78H4 (p-storm)
0.421.025,409.345,409.555,409.185,409.391.025,408.765,412.475,412.47H4-1 (p-storm)
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FlexTable: Conduit Table
Hydraulic 

Grade Line 
(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Capacity 
(Full 
Flow)
(cfs)

System 
Known 
Flow
(cfs)

Velocity
(ft/s)

Slope 
(Calculated)

(ft/ft)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

Manning's 
n

Diameter
(in)

Length 
(User 

Defined)
(ft)

Stop NodeStart NodeLabel

5,375.785,395.29140.6280.9320.590.0445,374.155,392.510.01336.0413.0O-6F2 (p-storm)F-1 (p-storm)
5,399.285,402.15126.6364.8918.020.0365,397.515,399.570.01336.057.1F2 (p-storm)F3 (p-storm)F-2 (p-storm)
5,402.375,406.9081.6963.8012.780.0155,399.775,404.330.01336.0303.9F3 (p-storm)F4 (p-storm)F-3 (p-storm)
5,407.055,407.483.561.093.990.0105,406.675,407.040.01312.037.1F3 (p-storm)F3-1 (p-storm)F-3-1 (p-storm)
5,407.105,407.6347.1063.809.030.0055,404.535,404.710.01336.036.1F4 (p-storm)F5 (p-storm)F-4 (p-storm)
5,407.645,408.3347.0259.978.480.0055,404.915,405.310.01336.080.5F5 (p-storm)F6 (p-storm)F-5 (p-storm)
5,408.025,408.999.013.837.040.0195,407.445,408.200.01315.039.1F5 (p-storm)F5-1 (p-storm)F-5-1 (p-storm)
5,408.375,412.3999.0112.239.520.0225,405.515,411.280.01336.0261.8F6 (p-storm)F7 (p-storm)F-6 (p-storm)
5,413.545,413.8315.9512.235.600.0055,412.285,412.520.01324.048.3F7 (p-storm)F8 (p-storm)F-7 (p-storm)
5,413.885,414.7612.5512.234.550.0035,412.625,413.200.01324.0188.4F8 (p-storm)F9 (p-storm)F-8 (p-storm)
5,414.765,415.3715.966.194.760.0055,413.305,414.490.01324.0239.0F9 (p-storm)F10 (p-storm)F-9 (p-storm)
5,415.995,416.843.586.047.690.0105,415.035,415.320.01312.028.7F9 (p-storm)F9-1 (p-storm)F-9-1 (p-storm)
5,415.995,416.882.496.197.880.0055,415.035,415.170.01312.028.7F10 (p-storm)F10-1 (p-storm)F-10 (p-storm)
5,408.435,408.5647.9847.746.750.0055,405.415,405.540.01336.025.1F6 (p-storm)G1 (p-storm)G-1 (p-storm)
5,408.585,409.6147.2447.747.620.0055,405.645,406.840.01336.0239.2G1 (p-storm)G2 (p-storm)G-2 (p-storm)
5,409.505,409.912.444.055.160.0055,408.065,408.210.01312.032.0O-18G1-1 (p-storm)G-2-1 (p-storm)
5,409.625,410.7947.1640.857.510.0055,407.135,408.630.01336.0300.0G2 (p-storm)G3 (p-storm)G-3 (p-storm)
5,409.695,410.235.082.856.650.0205,408.865,409.510.01312.032.0G2 (p-storm)G2-1 (p-storm)G-3-1 (p-storm)
5,410.205,410.325.042.216.210.0205,409.045,409.680.01312.032.0O-17G2-2 (p-storm)G-3-2 (p-storm)
5,410.505,410.734.542.585.970.0165,409.525,410.040.01312.032.0O-16G2-3 (p-storm)G-3-3 (p-storm)
5,410.875,411.282.524.065.170.0055,409.795,409.950.01312.032.0G3 (p-storm)G3-1 (p-storm)G-4 (p-storm)
5,402.985,403.7622.2210.436.960.0105,402.015,402.600.01324.061.1F2 (p-storm)H1 (p-storm)H-1 (p-storm)
5,409.395,409.553.543.235.110.0105,408.645,408.780.01312.014.2H1 (p-storm)H1-1 (p-storm)H-1-1 (p-storm)
5,403.775,405.3822.267.206.320.0105,402.605,404.430.01324.0189.0H1 (p-storm)H2 (p-storm)H-2 (p-storm)
5,409.095,409.293.541.614.400.0105,408.615,408.750.01312.014.2H2 (p-storm)H2-1 (p-storm)H-2-1 (p-storm)
5,405.395,406.8822.285.595.900.0105,404.435,406.050.01324.0167.0H2 (p-storm)H3 (p-storm)H-3 (p-storm)
5,409.315,409.493.542.935.040.0105,408.625,408.760.01312.014.2H3 (p-storm)H3-1 (p-storm)H-3-1 (p-storm)
5,406.895,408.0222.302.664.780.0105,406.055,407.450.01324.0144.0H3 (p-storm)H4 (p-storm)H-4 (p-storm)
5,409.275,409.463.542.664.950.0105,408.625,408.760.01312.014.2H4 (p-storm)H4-1 (p-storm)H-4-1 (p-storm)
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FlexTable: Manhole Table
Depth 
(Out)
(ft)

Flow (Total 
Out)
(cfs)

Energy Grade 
Line (Out)

(ft)

Energy Grade 
Line (In)

(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Flow 
(Known)

(cfs)

Elevation 
(Invert)

(ft)

Elevation 
(Rim)
(ft)

Elevation 
(Ground)

(ft)

Label

2.7880.935,397.475,399.005,395.295,395.5280.935,392.515,413.635,413.63F2 (p-storm)
2.5864.895,403.715,403.725,402.155,402.230.005,399.575,414.015,414.01F3 (p-storm)
0.441.095,407.655,407.865,407.485,407.691.095,407.045,412.745,412.74F3-1 (p-storm)
2.5763.805,408.425,408.495,406.905,406.960.005,404.335,413.605,413.60F4 (p-storm)
2.9163.805,408.915,408.875,407.635,407.640.005,404.715,413.615,413.61F5 (p-storm)
0.793.835,409.335,409.765,408.995,409.423.835,408.205,412.175,412.17F5-1 (p-storm)
3.0259.975,409.455,408.415,408.335,408.370.005,405.315,413.785,413.78F6 (p-storm)
1.1112.235,412.805,412.945,412.395,412.400.005,411.285,418.085,418.08F7 (p-storm)
1.3112.235,414.325,414.405,413.835,413.870.005,412.525,418.565,418.56F8 (p-storm)
1.5612.235,415.095,414.865,414.765,414.760.005,413.205,419.235,419.23F9 (p-storm)
1.526.045,417.765,417.765,416.845,416.846.045,415.325,418.515,418.51F9-1 (p-storm)
0.886.195,415.715,416.395,415.375,415.390.005,414.495,419.255,419.25F10 (p-storm)
1.716.195,417.855,417.855,416.885,416.886.195,415.175,418.515,418.51F10-1 (p-storm)
3.0247.745,409.265,409.305,408.565,408.580.005,405.545,414.025,414.02G1 (p-storm)
1.704.055,410.335,410.845,409.915,410.434.055,408.215,412.365,412.36G1-1 (p-storm)
2.7747.745,410.375,410.285,409.615,409.6247.745,406.845,413.965,413.96G2 (p-storm)
0.722.855,410.575,411.005,410.235,410.662.855,409.515,412.365,412.36G2-1 (p-storm)
0.642.215,410.595,410.935,410.325,410.662.215,409.685,412.365,412.36G2-2 (p-storm)
0.692.585,411.045,411.435,410.735,411.122.585,410.045,412.365,412.36G2-3 (p-storm)
2.1640.855,411.665,411.285,410.795,410.8740.855,408.635,414.805,414.80G3 (p-storm)
1.334.065,411.705,412.225,411.285,411.804.065,409.955,412.365,412.36G3-1 (p-storm)
1.1610.435,404.235,403.995,403.765,403.770.005,402.605,412.745,412.74H1 (p-storm)
0.773.235,409.935,410.425,409.555,410.033.235,408.785,412.395,412.39H1-1 (p-storm)
0.957.205,405.755,405.615,405.385,405.390.005,404.435,412.745,412.74H2 (p-storm)
0.541.615,409.515,409.785,409.295,409.561.615,408.755,412.395,412.39H2-1 (p-storm)
0.835.595,407.205,406.965,406.885,406.890.005,406.055,412.745,412.74H3 (p-storm)
0.732.935,409.845,410.285,409.495,409.932.935,408.765,412.175,412.17H3-1 (p-storm)
0.572.665,408.225,408.415,408.025,408.030.005,407.455,412.785,412.78H4 (p-storm)
0.702.665,409.785,410.185,409.465,409.862.665,408.765,412.475,412.47H4-1 (p-storm)
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A
1.0

0.65
0.53

PUD 1 - SOUTH RUNOFF SUMMARY TABLE

MAJOR
BASIN SUB-BASIN AREA (AC) Q5 (CFS) Q100 (CFS)

B-2 (POND C-2)

O 0.25 0.07 0.43

P 0.31 0.06 0.48

Q 2.17 5.05 12.57

R 3.28 7.63 18.99

S1 1.24 0.12 1.26

S2 0.97 1.86 4.93

S3 0.90 1.72 4.56

S4 1.84 0.06 1.48

T1 0.71 1.63 4.06

T2 0.44 1.02 2.58

T3 0.44 0.83 2.21

T4 0.44 1.14 2.85

T5 0.80 1.49 4.05

U1 0.52 1.02 2.66

U2 0.55 1.12 2.93

U3 0.30 0.61 1.61

U4 0.59 1.23 3.23

V1 1.59 0.13 1.58

V2 1.07 0.27 1.56

V3 2.03 0.32 2.47

V4 0.10 0.002 0.08

V5 2.73 0.67 3.98

V6 0.90 0.11 1.07

W1 1.07 1.36 3.83

W2 0.19 0.41 1.09

X 1.93 0.06 1.77
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to the storm sewer in Campus drive beginning at the existing flared end section at the 
northwest corner of the parcel and be released into Pond C-1. 

 
Basin B is in the central portion of the Site located to the north of Rockcress Drive, to the 
east of Basin A-1, to the south of Campus Drive, and to the west of Sorrel Avenue.  A 
natural ridge in the southern portion of the parcel splits the basin into Sub-Basins B-1 
draining north and B-2 draining south.   

 
Sub-Basin B-1 will be developed to drain to a curb, gutter, inlet and storm sewer 
system that will release to a proposed Full Spectrum Detention Facility Pond B 
(hereinafter referred to as “Pond B”) located at the northeast corner of Basin B. Pond 
B is planned to release north into Tributary I.  Calculations for the design of Pond B as 
well as outlet structure design are included in Appendix C.   
 
Sub-Basin B-2 drains south and is contributory to proposed Full Spectrum Detention 
Facility Pond C-2.  A storm sewer outfall stub is provided to the southeast corner of 
Basin B2 to collect developed stormwater runoff from Basin B-2 and route to Pond C-
2. 
 

Basin C is in the eastern portion of the Site and generally lies east of Sorrel Avenue and 
west of S. 96th Street. A natural ridge in the south portion of the parcel splits the basin into 
Sub-Basins C-1 draining north and C-2 draining south.  Basin C Sub-Basins include the 
portions of Campus Drive, Rockcress Drive, and Sorrel Avenue which are Tributary to 
Ponds C-1 and C-2. 

 
Sub-Basin C-1 is in the northeastern portion of Basin C between Sorrel Avenue and 
S. 96th Street. This Sub-Basin is proposed to be developed at 80% Imperviousness. 
Sub-Basin C-1 contains the Full Spectrum Detention Facility Pond C-1 (hereinafter 
referred to as “Pond C-1”).  Basin C-1 will be developed to drain to a curb, gutter, inlet 
and storm sewer system that will release to Pond C-1, located at the northeast corner 
of the basin.  Pond C-1 is a planned permanent water surface facility with stormwater 
detention provided above the permanent water surface. This pond will follow state 
permit procedure for permanent water surface facilities. The outlet of Pond C-1 will 
release east into Tributary I. 
 
Sub-Basin C-2 is the southeastern portion of Basin C between Sorrel Avenue and 
Northwest Parkway. This Sub-Basin is proposed to be developed at 80% 
Imperviousness. Runoff from Sub-Basin C-2 will be routed south through a proposed 
curb, gutter, inlet, and storm sewer system to Pond C-2 where it will be combined with 
flows from Sub-Basin C-5. The combined flows will then be detained for both the 
WQCV event and the major storm event. The outfall for Pond C-2 will be routed to the 
existing 48” RCP storm sewer releasing east under the Northwest Parkway. 
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Basin E is in the southwest portion of the Site and generally lies south of Basin A and 
west of Sub-Basin D-2.  Stormwater runoff in Basin E is proposed to drain to a curb, gutter, 
inlet and storm sewer system that will release to a proposed Full Spectrum Detention 
Facility Pond E (hereinafter referred to as “Pond E”) located in the downgradient portion 
of Basin E. Pond E is planned to release northeast into the proposed storm sewer for 
Rockcress Drive.  Flows will then be routed through storm sewer to Pond C-2 where they 
will be detained for the WQCV event and then released to the existing 48” HDPE under 
the Northwest Parkway. 

Basin F is in the northern portion of the Site and is existing open space and will drain as 
it does historically.  Basin F is bound on the north by the property line and on the east, 
west, and south by Campus Drive.  The historical flows for Basin F generally flow from 
the extents of the basin to the center where they meet Tributary I.  

Basin OS-1 is located generally west of the Site and is existing open space and roadway 
areas. Basin OS-1 will drain as it does historically. The historical flows for Basin OS-1 
generally flow east to S. 88th Street. Flows are conveyed under 88th St. to Tributary I in 
Basin A via an existing 36” RCP culvert and two 18” CMP.   

Basin OS-2 is located generally north of the Site and is existing farm and residential land. 
Basin OS-2 will be left to drain as it does historically. The historical flows for Basin OS-2 
generally flow southeast into Basin F and then Tributary I. 

Basin OS-3 is located generally north of the Site, east of OS-2, and is existing farm and 
residential land. Basin OS-3 will also be left to drain as it does historically, into Basin F 
and then Tributary I. 

Basins OS-4-1, OS-4-2, OS-7-1, OS-7-2, OS-7-3, and OS-7-4 are located northeast of 
the Site, within S 96th Ave. These basins represent improvements to be completed off-
site to that roadway in conjunction with the Project. Full details on these basins may be 
found in the Off-Site Roadway Improvements Addendum to Redtail Ridge Subdivision 
Filing No. 1, submitted April 1, 2022. 

TABLE 1: POND SUMMARY TABLE 

POND  WATERSHED 
AREA (ACRE) 

CONTRIBUTING 
BASINS 

WATERSHED 
IMPERVIOUSNESS 

(%) 

100 YR 
STORAGE 
REQUIRED 

(AC-FT) 

100 YR 
STORAGE 
PROVIDED  

(AC-FT) 
A-3 1.67 A-3 75.0% 0.205 0.227
B 118.46 A-2-2, B-1 85.0% 16.043 17.515

C-1 67.40 C-1, C-3 79.8% 8.682 9.811
C-2 82.03 B-2, C-2, C-5, C-6, D-1 77.8% 10.357 12.446
E 34.29 E 75.0% 4.205 4.413

B , B-1 

C-2 B-2,
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TABLE 2: Basin Summary Table 

BASIN AREA (AC) IMPERVIOUSNESS (%) Q5 (CFS) Q100 (CFS)
A-1 37.99 2% 2.30 41.92 

A-2-1 14.62 2% 0.69 13.14 
A-2-2 47.44 85% 63.12 171.71 
A-3 1.67 75% 1.28 3.86 
B-1 71.02 85% 99.51 269.69 
B-2 25.45 85% 36.89 99.68 
C-1 53.21 80% 64.57 183.61 
C-2 19.63 80% 31.60 88.58 
C-3 14.19 79% 7.42 22.67 
C-4 2.78 75% 2.42 7.26 
C-5 9.66 76% 4.06 12.91 
C-6 1.82 75% 1.75 5.22 
D-1 25.81 70% 27.59 85.56 
D-2 19.24 2% 0.98 18.34 
E 34.29 75% 40.63 120.09 
F 17.05 2% 0.90 16.59 

OS-1 77.43 9% 8.78 99.62 
OS-2 32.32 6% 1.49 40.72 
OS-3 19.51 5% 1.33 44.68 

OS-4-1 1.51 86% 0.98 2.83 
OS-4-2 1.66 88% 1.12 3.18 
OS-7-1 0.53 100% 0.35 0.93 
OS-7-2 0.51 100% 0.34 0.89 
OS-7-3 0.55 100% 0.35 0.92 
OS-7-4 0.56 100% 0.36 0.95 

C. Goodhue Ditch 

The Ditch traverses the far northeast corner of the Site and is owned by the Ditch 
Company.  The Ditch contains a defined bed and bank with fringe wetlands along portions 
of the banks. The Ditch is shown on the United States Geological Survey (USGS) 
Louisville topographic quadrangle and on the National Hydrography Dataset (NHD) as a 
canal/ditch and intermittent stream.  

B-1 71.02 85% 99.51 269.69 
B-2 25.45 85% 36.89 99.68 
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AC
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1 BASIN DESIGN POINT

5-YR RATIONAL

100-YR RATIONAL

DESIGN
POINT CONTRIBUTING BASINS CONTRIBUTING

AREA (AC) Q5 (CFS)

1 A-3-1 & A-3-2 2.48 5.35
2 DP 1 & A-3-3 3.08 6.54
3 DP 2 & A-3-4 3.43 7.24

4 88th St Culvert & School
West Culvert 0.00 29.90

5 DP 4 & C-3-1 & C-3-2 15.26 63.75

6 DP 5 & School Pond Bypass 15.26 0.00

7 DP 6 & C-3-3 & C-3-4 16.92 4.37

8 DP 7 & School East Culvert 16.92 5.47

9 DP 8 & C-3-5 & C-3-6 17.82 7.76
10 DP 9 & C-3-7 & C-3-8 19.58 11.18

15 DP 13 & C-3-15 & C-3-16 21.40 16.18

16 DP 15 & C-3-17 & C-3-18 22.59 17.72

17 DP 16 & C-3-19 23.15 18.63

18 DP 17 & C-3-20 & C-3-21 26.02 23.48

20 DP 18 & DP17 28.04 26.59

21 C-4-1 & C-4-2 3.94 8.05

22 C-5-1 & C-5-2 10.04 20.98

23 C-5-3 & C-5-4 1.26 2.71

24 DP 22 & DP 23 11.30 22.67

25 C-5-5 & C-5-6 1.46 3.18
26 DP 24 & DP 25 12.76 24.63
27 DP 26 & C-5-7 & C-5-8 14.38 26.75

28 B-2 30.64 136.95

29 DP 28, C-5-9, & C-5-10 25.25 138.12

30 DP 27 & C-5-11 & C-5-12 16.06 29.88

31 C-6-1 & C-6-2 2.49 6.04

32 DP 30, DP 31 & D-1 16.40 27.92

33 Pond C-2 Release 94.86 3.9
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MEMORANDUM 

 
 
 
To:    City of Louisville, Public Works Department 
 
From:  Cassie Slade, P.E., PTOE 
 
Date:  March 13, 2025 
 
Project:   Redtail Ridge 
 
Subject:   PUD 1 South Traffic Conformance Letter 

 
The Fox Tuttle Transportation Group has prepared this traffic conformance letter for the proposed 
development of industrial use located in the Industrial District of the Redtail Ridge development 
in Louisville, Colorado. The site is located northwest of the intersection of Rockcress Drive and 
Sorrel Avenue, as shown on Figure 1 at the end of this memorandum. PUD 1 South of Redtail Ridge 
plans to include two (2) industrial buildings for a total of 239,082 square feet (sf) of industrial space. 
Concurrent with PUD 1 South, Rockcress Drive will be built from Northwest Parkway west to Road C, 
as well as Sorrel Avenue north to Road B, and Road C west from Sorrel Avenue to Rockcress Drive. It 
is understood that there will be three (3) full movement accesses on Road C to support mobility and 
accessibility to PUD 1 South buildings.  

The purpose of this "traffic conformance letter" is to determine if the proposed use of PUD 1 South 
is significantly different than the trip generation assumptions for this site as analyzed in the "Master" 
study and to identify if additional traffic analysis is necessary. 

Comparison to Master Traffic Study  

A "Master" Transportation Study1 (MTS) was previously prepared for the entire Redtail Ridge 
development that will include a mix of industrial, GMP, life science, office, research and development, 
retail, hospital and medical office uses. The two (2) buildings within PUD 1 South were assumed to be 
industrial uses in the MTS. Development staging in the MTS was done in phases by horizon years 
rather than specific PUD lots, and PUD 1 South was included within Phase 1 of the MTS. Phase 1 of 
the MTS assumed a total development of 509,260 sf of industrial, 300,000 sf of life science and 

 
1  Redtail Ridge Traffic and Mobility Study. Fox Tuttle Transportation Group, LLC. July 2024 (updated). 

With increases in SF and
minor traffic adjustments, will
overall SF still be met within
the development?  This
needs to be addressed here
and all future developments,
especially if each PUD is
requesting to exceed SF from
the approved GDP.
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598,940 sf of GMP space by Year 2025. The proposed PUD 1 South uses are consistent with uses 
assumed in Phase 1 of the MTS with additional development anticipated beyond PUD 1 South in 
Phase 1. The plan for PUD 1 South is consistent with the land uses and roadway needs in the MTS.  

Trip Generation 

To establish the volume of trips associated with the proposed project, the data contained in the 
Institute of Transportation Engineers (ITE) Trip Generation Manual2 for the appropriate uses was 
applied.  The proposed land use is estimated to mostly be new trips, known as ‘primary trips’, which 
is discussed below: 

Primary Trips.  These trips are made specifically to visit the site and are considered “new” 
trips.  Primary trips would not have been made if the proposed project did not exist.  
Therefore, this is the only trip type that increases the number of trips made on a regional 
basis. 

Non-Auto Trips. These trips are those that are completed by walking, biking, or transit. The 
existing transit service will provide employees the opportunity to travel to/from work by bus 
rather than a personal vehicle. The planned bicycle network throughout Redtail Ridge will 
provide high-comfort bicycle connections to bicycle facilities near the site. The development 
plans to use transportation demand management (TDM) to encourage carpooling and other 
modes to reduce the number of single-occupant vehicle (SOV) commute trips. A non-SOV 
reduction of 12% was applied for all uses within Redtail Ridge.  

Multi-Use (Internal) Trips. These trips are internal from one land use or building to another 
within the site boundaries. For example, an office patron may also use a retail store or 
restaurant in one vehicle trip to the site. Multi-use or multi-purpose trips typically do not 
affect the exterior site access points, nor add any additional traffic volumes to the adjacent 
street network. For this project it is projected that the small retail uses on the site will be 
focused on serving the office and industrial employees of the project and most (75% 
estimated) of the trips accessing them will be on-site or internal trips. The other end of these 
internal trips were attributed to the office and industrial employees and resulted in a 3% 
reduction for those uses. Based on this approach, the multi-use factors applied for this project 
were assumed to be 3% for industrial and office uses and 75% for the retail uses. 

Table 1 summarizes and compares the trip generation estimated for these buildings of the MTS and 
the PUD 1 South site plan for weekday daily, weekday AM and weekday PM peak periods.   

 
2  Trip Generation Manual.  11th Edition. Institute of Transportation Engineers.  Washington, DC.  2021. 
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Table 1. Trip Generation Summary and Comparison  

 

PUD 1 South is estimated to generate slightly more trips for that space as expected in the MTS, 
with an increase of 13 trips in the AM and PM peak hours. Land uses and trip generation of PUD 1 
South are aligned with the assumed use in the MTS, with an increase in square footage (19.8% 
difference) for these two buildings. It should be noted that the overall square footage in Phase 1 
under the current proposal is actually slightly less than shown in the MTS. The capacity analysis in the 
MTS indicated the study intersections would operate acceptably (LOS D or better) with the full Phase 
1 development and associated roadway improvements. The updated PUD 1 South volume adds 9 or 
fewer trips to any individual movement, so therefore it is expected that the study intersections will 
operate acceptably with the PUD 1 South trips.    

Proposed Access 

With the construction of PUD 1 South, internal roadways will be constructed as planned for Phase 1 
of the MTS: 

 Rockcress Drive: built west from Northwest Parkway to Road A. 
 Sorrel Avenue: built from Rockcress Drive to Campus Drive. 
 Road C: built from Rockcress Drive to Sorrel Avenue. 
 Road B: built from Road A to Sorrel Avenue.  
 Road A: built from Rockcress Drive to Campus Drive.  

Access from the PUD 1 South buildings will be provided exclusively to Road C. Three (3) full movement 
side-street stop-controlled access intersections are planned on Road C. The proposed site plan 
including access locations is shown in Figure 2 at the end of this memorandum. 

An estimate of traffic entering and exiting the accesses was performed, based on the site plan, truck 
and vehicle distribution was assigned to an access point based on the building use and square footage 
accessible from each access. Vehicle distribution through the street network used the same 
distribution assumption for external trip origins and destinations that were used in the MTS.  

Land Use Size Rate Total Rate Total In Out Rate Total In Out

#130 Industrial Park 198.00 KSF 12% 3% 85% * 1,143 0.4 68 55 13 0.4 68 14 54

198.00 KSF Subtotal 1,143 68 55 13 68 14 54

#130 Industrial Park 237.2 KSF 12% 3% 85% * 1,256 0.4 81 66 15 0.4 81 17 64

237.20 KSF Subtotal 1,256 81 66 15 81 17 64

113 13 11 2 13 3 10

*  ITE Equation:  EXP(0.52*LN(X)+4.45)

MT
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PU
D 

1 
So

ut
h

Difference in Trips (PUD 1 vs. MTS)
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Weekday Trips

Weekday AM                    
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Weekday PM                    
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The added trips generated by PUD 1 South at public street intersections are shown in Figure 3. The 
trips generated by PUD 1 South in the MTS are shown in Figure 4. Comparing Figure 3 and Figure 4, 
PUD 1 South is expected to generate slightly more trips as are expected from that space in the MTS. 
The trips generated by PUD 1 South are fewer than the trips generated by the total expected in Phase 
1, and therefore are expected to be accommodated by the planned roadway network found to 
function acceptably with the complete traffic volume anticipated for Phase 1.  

Travel Demand Management 

Some physical infrastructure components of the project travel demand management (TDM) are being 
implemented with PUD 1 South. Pedestrian connections will be built to PUD 1 South from the 
surrounding roadways and facilities, including paths to internal parks both east and west of the two 
industrial buildings in PUD 1 South. This network will provide a comfortable connection between the 
PUD 1 South buildings and multimodal amenities such as the circulator shuttle stops and showers 
and changing facilities for bicycle commuters. 
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Conclusions 

The plan for PUD 1 South of Redtail Ridge is consistent with the land use assumptions of the MTS for 
the parcel with a slight increase in industrial use. PUD 1 South is expected to generate slightly more 
trips as expected in that space in the MTS. Access points to PUD 1 South are similar to the planned 
roadways and access in the MTS and are expected to distribute traffic to public streets consistent 
with the assumptions in the MTS.  It is anticipated that the planned roadway network and 
intersections can accommodate PUD 1 South trips without the need for additional analysis or 
mitigation measures since it is consistent with the MTS. 

Hopefully the contents of this memorandum are helpful.  If you have any questions, please give me 
a call. 

Sincerely,  

FOX TUTTLE TRANSPORTATION GROUP, LLC 

 
Cassie Slade, P.E.,PTOE 
Principal 
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FlexTable: Pipe Table
Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

MaterialFlow
(gpm)

Diameter
(in)

Length 
(Scaled)

(ft)

Label

0.0000.38PVC-608.0626P-26(2)(1)
0.0000.60PVC21112.02,159P-18
0.0000.84PVC1318.0545P-9(1)
0.0000.88PVC-31012.0595P-19
0.0011.48PVC-52112.0980P-24
0.0011.68PVC2648.0820P-15
0.0011.68PVC2648.0476P-17
0.0012.09PVC73612.0704P-23
0.0022.34DIP-3678.01,414EX-7
0.0022.34PVC-3678.02,473P-20
0.0022.34PVC-3678.0145P-12
0.0012.34PVC82512.0556P-2(1)
0.0012.34PVC82512.0525P-2(2)
0.0022.49PVC87912.0861P-16
0.0022.50PVC3928.0479P-13
0.0022.50PVC3928.0747P-14
0.0022.57PVC-90512.0528P-4
0.0022.57PVC-90512.0663P-3
0.0032.88DIP-4518.01,761EX-11
0.0033.01DIP-4718.0185EX-10
0.0043.11PVC4888.066P-8(1)
0.0043.13DIP-4908.0718EX-9
0.0023.24DIP2,57018.0831EX-2
0.0043.30DIP-5178.0284EX-8
0.0053.72PVC-5828.0848P-8(2)
0.0023.89DIP3,08818.039EX-1
0.0044.17PVC1,47012.02,066EX-4
0.0044.19PVC1,47712.0166EX-3
0.0054.55PVC1,60412.0697P-6
0.0084.63PVC-7258.0504P-7
0.0054.91PVC-1,73012.01,269P-22
0.0075.45PVC1,92112.0960P-1
0.0115.56PVC8718.0427P-26(1)
0.0075.66PVC1,99612.02,686P-5
0.0125.76DIP9038.0118EX-12
0.0125.78PVC9068.01,281P-21
0.0165.94Ductile Iron-9308.0357PUD LOOP 1
0.0125.95PVC9328.0310P-25
0.0165.95Ductile Iron-9338.0350PUD LOOP 2
0.0125.97PVC-9368.0552P-9(2)
0.0146.34PVC-9938.0549P-26(2)(2)

0.0216.81Ductile Iron1,0678.0347PUD 1 LOOP 
2

0.0216.83Ductile Iron1,0708.0348PUD 1 LOOP 
1

0.0228.12DIP-1,2718.0481EX-5
0.0228.12DIP-1,2718.0252EX-6
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FlexTable: Junction Table
Pressure

(psi)
Demand
(gpm)

Elevation
(ft)

Label

6505,475.002
6705,470.003
8005,430.004
9305,393.706
9905,380.007

10405,370.008
7505,432.079
7905,420.0210
8905,396.1311

10405,367.0013
10305,368.1114
9705,377.0015
7605,430.0016
8905,395.0017

10805,370.0018
67275,470.66IFM
8905,402.71J-40
8705,393.29J-41
8305,401.44J-43
8905,388.01J-44
9005,385.09J-48
6875,467.02JVL
71205,456.88MHS
70195,459.71MK8
842875,400.00PUD 1
832,0005,394.81PUD 1 LOOP 1
862,0005,389.21PUD 1 LOOP 2
851905,412.25PUD 2
771435,420.00PUD 3
90625,390.00PUD 4

100575,370.00PUD 5
942645,382.52PUD 6
93585,386.49PUD 7
831285,410.00PUD 8
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ENGINEER CERTIFICATION 
 

“This report for the utility design of Redtail Ridge was prepared by me (or under my 
supervision) in accordance with the provisions of the City of Louisville Design and 
Construction Standards; and designed to comply with the provisions thereof. I understand 
that the City of Louisville does not, and will not, assume liability for water and sanitary 
sewer facilities designed by others.” 

 
 
 
 
 
_________________________________________________________ 
Tim Sayler, P.E. 
Licensed Professional Engineer 
State of Colorado  
No. 56955 
On behalf of Harris Kocher Smith
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1. INTRODUCTION 
 
A. Site Location and Description 
 
The proposed Redtail Ridge Site (hereinafter referred to as “Site”) is situated in the City 
of Louisville (hereinafter referred to as “City”); specifically, the Northeast ½ and South ½ 
of Section 20, the North ½ of Section 29, and the Northwest ¼ of Section 28, Township 
1 South, Range 69 West of the 6th P.M. Counties of Boulder and Broomfield, State of 
Colorado. The Site is generally located East of S. 88th Street, South of Campus Drive, 
West of S. 96th Street and Northwest Parkway, and Northeast of Highway 36. A Vicinity 
Map is included in Appendix A, for reference. 

 
The Site is approximately 389.1 acres and was a formerly developed office campus with 
recreational facilities. The Site is currently covered with grass vegetation, remnants of 
building slabs, and several private roadways. The proposed uses for the Site include 
industrial, office, retail, public open space, trail open space, and private open space. 

 
B. Existing Water and Sewer Infrastructure 
 
Maps provided by the City show existing water lines adjacent to the Site. These existing 
water lines consist of an 18-inch Polyvinyl Chloride (“PVC”) main that runs south within 
S. 88th Street and downsizes to 12-inch PVC at the intersection of S. 88th Street and 
Campus Drive. A 12-inch main continues east within Campus Drive and then the public 
main terminates at the east end of the existing Campus Drive right-of-way. There is also 
an existing 8-inch Ductile Iron Pipe (“DIP”) main that runs south within S. 96th Street and 
terminates at the intersection of S. 96th Street and Disc Drive.  Finally, there are existing 
private mains on-Site, not within any known easement, that connects to the 12-inch PVC 
at the terminus of the Campus Drive right-of-way and runs east and south throughout the 
Site, terminating at a facility on-Site near Disk Drive.  
 
A conceptual drawing of the existing water and proposed water can be found in Appendix 
F, for reference. Copies of the Utility Maps provided by the City can be found in Appendix 
C, for reference. 

 
There are two sanitary sewer mains near the Site, according to the maps provided by 
the City. The first main terminates at the intersection of S. 88th Street and Campus Drive. 
At this location, the sanitary sewer main is an 8-inch PVC main which continues north 
into existing development north of the Site. The second main is an existing force main 
originating from an existing lift station on-Site and continuing north from the Site to 
terminate at a sanitary sewer manhole located approximately 3,600 feet north of Dillon 
Road.  
 
A conceptual drawing of the existing sanitary sewer and proposed sanitary sewer can be 
found in Appendix F, for reference. Copies of the Utility Maps provided by the City can 
be found in Appendix C, for reference.  
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There are also portions of two City utility atlases in Appendix C. The first atlas is from the 
2018 utility map book Index and does not include the existing sanitary sewer force main 
mentioned above. The second atlas is from the 2007 utility atlas index and does include 
the existing sanitary sewer force main mentioned above.  

 
C. Previous Utility Studies 

 
The City of Louisville’s 2013 Comprehensive Plan, (hereinafter referred to as “Plan”) 
analyzes both the existing water and sewer systems for the City. According to the Plan, 
the water supply originates from the South Boulder Creek Project, the Northern Colorado 
Water Conservancy District Colorado Big Thompson Project, and the Windy Gap Project. 
Water from these projects is treated at the following two water treatment facilities: the 
Howard Berry Plant (hereinafter referred to as “HBWTP”) and the North Water Treatment 
Plant (hereinafter referred to as “NWTP”). The Plan concludes that the water supply and 
treatment capacity for the City is enough to accommodate the expected 20-year built-out 
of the City. Reference the Plan located in Appendix B for details. As far as the sewer for 
the City is concerned, the Plan indicates that the current City of Louisville Wastewater 
Treatment Plant (hereinafter referred to as “Plant”) is currently operating at a daily 
average of 2 million gallons per day (“MGD”), which is approximately 59% of its 
operational capacity. In 1999, the Plant was updated to carry a maximum permitted 
capacity of 3.4 MGD; however, the Plan notes that the Plant had reached the end of its 
useful life by 2013. As such, the Plant will require upgrades unrelated to the proposed 
development of the Site to comply with current regulatory water quality requirements. 
The anticipated plan to update the Plant are discussed in the City of Louisville 
Wastewater Facility Plan and summarized below. Excerpts from the Plan are included in 
Appendix B, for reference.  
 
According to the City of Louisville Water System Facilities Plan Final Report (hereinafter 
referred to as “Water Plan”) prepared by Hatch Mott MacDonald, dated July 2012, the 
water available to the Site is from the NWTP which supplies 8 MGD to the existing water 
system. Together with the HBWTP with a supply of 5 MGD, the City has a gross 
treatment capacity of 13 MGD. The NWTP’s pump station was rebuilt and moved in 2018. 
As of the date of this report it is not known if the operations performed in 2018 increased 
pumping capacity. The NWTP supplies pressurized water to both the high-pressure and 
mid-pressure zone pressure areas and gravity feeds to the low-pressure zone. The 
HBWTP pumps water to the high-pressure zone and gravity feeds the mid-pressure 
zone. Water is also able to “download” from the high-pressure zone to the mid-pressure 
zone through pressure reducing valves and zone valves operated by City staff. The Site 
will connect to the existing mid-pressure zone water system within Campus Drive and S. 
88th Street. The mid-pressure zone system is intended to store 3.5 Million Gallons (“MG”) 
of the 8.5 MG stored in the City’s water system.  As stated within the Water Plan, the 8.5 
MG of storage is acceptable, and the entire storage should be maintained. Excerpts from 
the Water Plan are included in Appendix B, for reference. 
 
The City of Louisville Wastewater Facility Plan (hereinafter referred to as “The Sewer 
Plan” prepared by Dewberry, dated April 2013, indicates that the Plant has a rated 
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capacity of 3.4 MGD and receives wastewater from approximately 63 miles of sanitary 
sewer, ranging from 8-inch PVC to 27-inch PVC. The Sewer Plan predicts a full build-out 
of the City by 2034 that will produce an average daily maximum month influent flow of 
2.45 MGD. That said, the Plant has enough capacity for the full build-out of the City as 
the Sewer Plan concludes that the current Plant’s treatment facilities are out of date. 
Current regulations concerning water quality require stricter levels of regulation 
compared to when the Plant was upgraded in 1999. Given this information, the Plant 
needed to be upgraded to comply with current regulations in support of the proposed 
development of the City unrelated to the development of the Site. These upgrades to the 
Plant were completed in 2018 based on the recommendations within the Sewer Plan. 
Excerpts from Sewer Plan are included in Appendix B, for reference.  

 
D. Design Criteria 
 
The City of Louisville criteria (hereinafter referred to as “City Criteria”) was used for this 
report and supplemented with historical data. Additionally, calculations and demands 
were also coordinated with Dewberry based on historical City data to ensure consistency 
and confidence in providing water and sewer service to the Site. 

 
Technical memos prepared by Dewberry, discussing the proposed water demand, 
sanitary sewer flows, the proposed lift station design, and the proposed improvements 
to the Louisville Wastewater Treatment Plant. These memos, Dewberry Technical Memo 
1 City of Louisville and Redtail Ridge Development Flows and Loads, Dewberry 
Technical Memo 1 City of Louisville and Redtail Ridge Development Projected Water 
Demand, Dewberry Technical Memo 2 - Wastewater Treatment Infrastructure, and 
Technical Memo 3 City of Louisville WWTP Wastewater Infrastructure Improvement 
Triggers (hereinafter referred to as “WWTP Memos”). The WWTP Memos describing the 
flows and infrastructure enhancements to the Plant contain tables listing the criteria used 
for these elements of the proposed sanitary sewer system. 
 
E. Project Timeline 
 
Reference “Table 5: PUD Totals,” on page 14, to view the development area associated 
with each PUD. Redtail Ridge will be built in two phases. Site utility construction will be 
performed with the first phase. Water lines, sanitary sewer, storm sewer and water quality 
facilities will be constructed to serve all the PUD areas. PUD areas 1-4 will be built with 
the first phase. Re remaining PUD’s 5-8 will be built in a second phase. The final build-
out will be evaluated, for sizing of the main public utilities in this report. A Utility Plan can 
be found in Appendix F, showing the location of the proposed utilities to be built. “Table 
5: PUD Totals,” shown on page 14, details the anticipated use and square footage to be 
built with each PUD. As site-specific development applications are submitted to the City, 
each development will need to provide a compliance letter showing conformance with 
this Final Master Utility Report.  
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2. PROPOSED SANITARY SEWER SYSTEM 
 
A. On-Site Layout and Connection Options to City of Louisville Sanitary Sewer 

System 
 
The proposed sanitary sewer system on-Site will connect to the off-Site improvements 
at the intersection of Rockcress Drive (formally known as Tape Drive) and Northwest 
Parkway, near the southeast corner of the Site. This serves as the low point for the entire 
Site where all sanitary sewer flows can eventually reach by gravity flow. From this 
intersection, there will be proposed sanitary sewer mains running north and west to 
provide service to the different development parcels within the Site.  
 
The proposed sanitary sewer line within Campus Drive (hereinafter referred to as “Line 
A”) will begin on the north side of Rock Creek Tributary I within the eastern portion of the 
City Owned Parcel, from there it is routed south across the Rock Creek Tributary I and 
back into Campus Drive near the northeast corner of Parcel A. Line A will then run east 
to the intersection of Campus Drive and Sorrel Avenue, then south within Sorrel to 
Rockcress Drive. Line A runs east towards Northwest Parkway then turns south at the 
intersection of Rockcress Drive and Northwest Parkway and terminate at the proposed 
lift station in the southeast corner of the Site. 
 
The proposed sanitary sewer line within Rockcress Drive, west of Sorrel Avenue 
(hereinafter referred to as “Line B”), will begin at the intersection of Rockcress Drive and 
Sorrel Avenue and run west within Rockcress Drive approximately 185 feet and will 
terminate with a manhole and provide a stub.  Line B will be extended, as Line C 
approximately 3070-feet northwest within Rockcress Drive to serve developments south 
of Rockcress Drive. 
  
B. Off-Site Layout and Connection Options to City of Louisville Sanitary Sewer 

System 
 
The proposed sanitary sewer system off-Site will convey the Site’s sanitary sewer 
anticipated peak hour flow of 1.067 MGD, or approximately 741.4 GPM (1.652 cfs), from 
the lift station at the southwest corner of the intersection of Rockcress Drive and 
Northwest Parkway and route the flows north approximately 2.6-miles to connect to an 
existing 21-inch main (hereinafter referred to as “the Connection Point”).  The Connection 
Point is located near the intersection of County Road and Rex Street, east of Louisville 
Community Park.  
 
Referencing city provided utility maps, all sanitary manholes downstream from the 
Connection Point  that could be located were surveyed and invert information was 
collected. Pipes with unconfirmed inverts were not used in this analysis. Based on 
collected invert information; a 21” PVC main within the Railroad ROW downstream of the 
connection point was found to have a minimum pipe slope of 0.216%. This pipe is the 
most restrictive downstream of the connection point. All other surveyed pipes have a 
steeper slope or a larger diameter. The proposed lift station is being designed for a 
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maximum capacity of 1.5 MGD. At full build-out, the pipe downstream of the Connection 
Point is adequately sized to convey the existing peak day flows and the proposed full 
build-out peak day flows from the Site to the Plant. A conceptual drawing and the Utility 
Plan can be found in Appendix F, for reference.  
 
The sanitary sewer force main (hereinafter referred to as “Line F”) conveys flows from 
the Site to the Connection Point. The Utility Plan identifies a location for a lift station in 
the southeast corner of the Site. On-Site sanitary flows will gravity drain to this lift station 
location, the lift station will then pipe the sanitary flows though Line F to the Connection 
Point, then on to the Plant within existing sewer mains. The Sewer Plan indicates that 
the Plant will need to be upgraded to comply with current regulations on water quality 
and to accommodate future flows. This analysis and design information is included in the 
WWTP Memos prepared by Dewberry. 

 
C. Flow Calculations 
 
The high-range sanitary sewer average day flow calculated by Dewberry for the Site is 
estimated in the WWTP Memos to be 0.376 MGD for the complete build-out condition of 
the Site. Coordinated demands with Dewberry were used to estimate the average daily 
sanitary demand for each parcel’s planned use. A range of demands for low, medium, 
and high density were provided by Dewberry in the WWTP Memos. “Table 1: Full Build-
Out Sanitary Demand by PUD,” shown on page 7 below, shows the coordinated sanitary 
flows. The Table 1 uses the High range projected average flows for each PUD from the 
Dewberry WWTP Memos. For this analysis the “High” demand values were used by 
request of the City of Louisville to analyze sizing of the on-site gravity mains Table 1 
shown below on page 7, shows the high density demand flows for each parcel at full 
build out of development based on the densities in “Table 5: PUD Totals” on page 14.  
 
The on-Site gravity sewer mains were then sized based on City Criteria. “Table 1: Full 
Build-Out  Sanitary demand by PUD.” Outlines the demand by PUD at full build-out. The 
on-Site gravity mains were sized based on the final build-out peak day demand of each 
development PUD. Individual peaking factors were evaluated for each PUD to establish 
a peak flow. The average day demands were multiplied by their peaking factors. A 
peaking factor of 4.5 was used for PUD 6,this is a coordinated value with the applicant 
of PUD 6. Using the average flow for each PUD a Total peaking factor for the entire 
Redtail Site was calculated to be 2.83. Resulting in a peak flow of 1.652 cfs (1.067 MGD) 
for the full build-out of the Site. This peaking factor is close to the 2.49 peaking factor at 
the Connection Point. Peaking factors are typically larger when evaluating  smaller areas 
as seen in Table 1 below. The factors for the individual PUD’s are larger than the peaking 
factor for the site overall. 9The lift station for the Site, according to the WWTP Memos 
will be designed to pump a peak hour capacity of 1.5 MGD. The proposed on-site gravity 
mains will utilize a mix of 8-inch PVC, 10-inch PVC, and 12-inch PVC (see Appendix F 
for proposed layout and pipe flow information). The force main will utilize (2) 8-inch PVC 
lines in parallel to be able to convey self-cleaning pipe velocities and to limit friction 
losses at full build-out.  
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Table 1: Full Build-Out Sanitary Demand by PUD 

 
Note:  GPM = Gallons Per Minute, CFS = Cubic Feet per Second, GPD = gallons per day 

 
Flow data was collected over a 4-week period in November 2019 to evaluate the capacity 
of the Connection Point. Over the collection period the highest measured flow was 
958.68 GPM or 2.134 cfs. The average flow was 383.89 GPM, with a standard deviation 
of 198.86 GPM. The Sewer Plan, Table 7-2, has a historical peak hour factor of 1.62 for 
the Annual Average Maximum Day Flows. Based on collected data, the peak hour factor 
at the Connection Point is 2.49. Giving a standard range of flows between 582.75 GPM 
and 185.03 GPM (average flow +/- the standard deviation). The Sewer Plan average 
influent flows in the winter months is approximately 80% of the average influent flows in 
the summer months. Utilizing this information, the summer average influent flow is then 
increased to approximately 479.86 GPM (1.069 cfs) with a peak flow of 1,194.85 GPM 
(2.662 cfs). 
 
 “Figure 1: Connection Point Flow Monitoring” below shows the 4-weeks of flow 
monitoring that was collected in GPM. The peak value seen during the collection period 
was 958.68 GPM (2.134 cfs), adjusted for summer months this increases to 1,194.85 
GPM (2.662 cfs). This summer peak value, combined with the peak hour flows from the 
Site, 741.4 GPM (1.652 cfs), totals 1,936 GPM or 4.314 cfs. The Connection Point will 
have a flow depth of 0.96-feet and will be 56% full. It is important to note that the Site will 
have an average daily flow of 261.5GPM (from “Table 1: Full Build-Out High Sanitary 
Demand by PUD”) combined with the City’s average flow of 383.89 GPM from 
monitoring, totals an estimated total daily average flow of 645.39 GPM (1.437 cfs).  This 
average flow at the minimum slope (0.216%) within the 21-inch main will have a flow 
depth of 0.53-ft (6.36-inches) and will on average be 26% full at full build-out. City maps 
show no additional connections to the 21-inch line downstream of the Connection Point, 
until where the main upsizes to a 24-inch pipe just west of the Plant. At this location west 

PUD Use

Annual 
Average Daily 

Demand 
(GPD)

Average 
Daily 

Demand 
(GPM)

Average 
Daily 

Demand 
(CFS)

Peak 
Factor

Peak 
Flow 

(GPM)

Peak 
Flow 
(CFS)

PUD - 1 Industrial 654,500    sq. ft 90,521 62.9 0.140 3.56 223.8 0.499
PUD - 2 Industrial 453,700    sq. ft 62,749 43.6 0.097 3.78 164.5 0.367
PUD - 3 Medical 300,000    sq. ft 41,492 28.8 0.064 4.03 116.2 0.259
PUD - 4 Medical 118,800    sq. ft 16,431 11.4 0.025 4.68 53.4 0.119
PUD - 5 Office/Retail 113,000    sq. ft 19,012 13.2 0.029 4.57 60.3 0.134
PUD - 6 Hospital 435,000    sq. ft 94,800 65.8 0.147 4.50 296.3 0.660
PUD - 7 Medical 165,000    sq. ft 22,820 15.8 0.035 4.44 70.4 0.157
PUD - 8 Office 360,000    sq. ft 28,800 20.0 0.045 4.28 85.5 0.191

SUM 2,600,000 sq. ft 376,626 261.5 0.583 1070.5 2.385
TOTAL 376,626 261.5 0.583 2.83 741.4 1.652

Area
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of the Plant there is an 18-inch pipe connection behind Empire Storage approximately 
670-feet west of the Plant. 

Figure 1: Connection Point Flow Monitoring

It is assumed that PUD areas 1 – 4, 6, 7 will all be collected by Sanitary Line A at some 
point within Sorrel Avenue. PUD area 8 will be served by Line C. Sanitary Line A 
between Sorrel Avenue and Northwest Parkway is assumed to convey the total peak
sanitary flow from the Site to the Lift Station. Table 2 below outlines the possible peak 
flow combinations for PUD areas that could be served at private connection points to 
the Site sanitary sewer mains. Q full based is on full flow capacity of the constructed 
minimum slopes of Sanitary lines A-C in the Civil Construction Plans.

Table 2: PUD Sanitary Flow Combinations

PUD Area Peak Flow 
(cfs)

Constructed 
Min. Slope (%)

Diameter 
(in)

Q Full 
(CFS)

PUD 2 & 3 0.626 0.4 8 0.994
PUD 2, 3 & 7 0.782 0.4 8 0.994
PUD 1 & 4 0.618 0.4 8 0.994
PUD 1 - 4, 6, 
7 1.474 0.22 12 2.172

PUD 8 0.191 0.4 8 0.994

SITE TOTAL 1.652 0.22 12 2.172

PUD 2 
& 3 0.626

PUD 2, 3 & 
7 0.782

PUD 1 & 4 0.618
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PUD 1-4, 6, 
7 1.474 

PUD 8 0.191 

Site total 1.652 
 
Sanitary Sewer line A utilizes the minimum allowable slope in 12” pipe sections at the 
south end of Sorrel Avenue. The total site flow projected at this point is 1.474 cfs. The 
pipe capacity is 2.172 cfs. Based on proposed constructed slopes. The sanitary sewer 
mains are sized to covey flows to the lift station. Future flow monitoring can be used for 
each PUD to show compliance with the peak flows projected from each PUD. 
D. Available Downstream Capacity and Project Phasing 
 
The WWTP Memos, in conjunction with the Sewer Plan, detail how much capacity the 
downstream sanitary sewer and Plant currently have available for new developments to 
add to the system. It is known that the Site sanitary sewer flows will cause a need to 
increase the capacity of the Plant through various enhancements, including 
accommodations to increase in sanitary loading on the Plant. The WWTP Memos 
submitted to the City of Lousiville from Dewberry detail the design and analysis of the 
Plant enhancements to accommodate the additional flows. 
 
The Site phasing was broken out below such that the listed development parcel per 
Phase has listed the sanitary sewer improvements to be constructed during said Phase. 
 
Redtail Ridge Subdivision Phase 1 – PUD 1-4, 6, 7 

 Sanitary Sewer Line A constructed in its entirety, see Section 2A on page 4 and 
Appendix F Utility Plan to reference Line A’s alignment. 

 Sanitary Sewer Line B construction in its entirety, see Section 2A on page 4 and 
Appendix F Utility Plan to reference Line A’s alignment. 

 Sanitary Sewer Line C construction in its entirety, see Section 2A on page 4 and 
Appendix F Utility Plan to reference Line A’s alignment. 

 
Redtail Ridge Subdivision Phase 2 – PUD 5 & 8 

 Sanitary Sewer Line D constructed in its entirety, on an as needed basis, see 
Section 2A on page 4 and Appendix F Utility Plan to reference Line A’s alignment. 

 Sanitary Sewer Line E construction in its entirety, see Section 2A on page 4 and 
Appendix F Utility Plan to reference Line A’s alignment. 

 
Refer to the WWTP Memos for when the enhancements to the Plant will be required. 
 
Complete Build-Out Condition 
 
The complete build-out condition specified in this report represents the condition where 
each PUD is all built-out and contributing sanitary sewer flow to the Plant. In this report, 
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this condition is represented by an estimated high-range sanitary sewer average day flow 
rate of 0.376 MGD per the WWTP Memos. 
 
 

3. PROPOSED WATER SYSTEM 
 
A. On-Site Layout and Connection Options to City of Louisville Water System 

 
There will be several proposed water main segments needed within the Site. The first 
will be connecting to the existing 12-inch PVC main in Campus Drive, near the southeast 
corner of the Monarch School Campus, to the main in S. 96th Street at its future 
intersection with Campus Drive via the proposed Campus Drive extension. See Section 
3.B of this report on page 10 for further pressure information. A second 12-inch PVC 
main is proposed to connect to the existing 18-inch DIP main at the intersection of 
Campus Drive and S. 88th Street and will continue south within S. 88th Street to the 
proposed intersection of Rockcress Drive and S. 88th Street. This 12-inch PVC main will 
then head south and east within Rockcress Drive to just west of the intersection of 
Rockcress Drive and Northwest Parkway. At this intersection, this 12-inch PVC main will 
downsize to an 8-inch PVC main and run north, within private property in an easement 
to be dedicated to the City along the eastern property line of the Site eventually 
connecting to the existing 8-inch DIP main within S. 96th Street.  A portion of the existing 
line in S. 96th Street shall be replaced with the development of the Site. A third proposed 
12-inch PVC water line will connect the water main in Campus Drive to the water main 
in Rockcress Drive within Sorrel Avenue. Per the City’s request a Pressure Reducing 
Valve (PRV) shall be installed at the intersection of Dillion Road and S. 96th Street. This 
will rezone the pipelines in Paradise Lane, S. 96th Street, and Dillion Road south and 
west of the PRV to be part of the Mid-Pressure Water Zone.  
 
No additional looping is anticipated to be part of this development. Specific water main 
loops for each parcel within the development will be provided with the PUD processes 
for each development parcel. As such, a single connection point was provided for each 
parcel and to a water main for the purposes of this report. A Utility Plan showing the 
existing and proposed water mains has been provided in Appendix F, for reference. 
 
B. Available Pressure and Capacity 
 
The Site lies within the City’s Mid-Pressure Water Zone (hereinafter referred to as 
MPWZ) and adjacent to the Low-Pressure Water Zone (hereinafter referred to as LPWZ). 
The MPWZ has pumps from the NWTP and floating storage at HBWTP. The MPWZ is 
pressurized with pumps and maintains a pressure of 70-80 pounds per square inch 
(“psi”). The PRV will be installed on the water main within S. 96th Street north at Dillion 
Road and serve as the new boundary of the MPWZ to the LPWZ. PRV’s will allow water 
to move to the LPWZ when system demand lowers pressure in the low zone and will 
prevent backflow from the LPWZ to MPWZ. The PRV’s are proposed to be set at 60 psi 
to ensure that the LPWZ does not become pressurized by the MPWZ. The contractor 
installing the PRV shall follow City of Louisville construction standards during installation. 
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Pressure information provided by the City indicates the following: a pressure range of 
70-80 psi for the 18-inch PVC main within S. 88th Street in the pressurized MPWZ, and 
a pressure range of 60-70 psi for the 8-inch PVC main within S. 96th Street and within 
the LPWZ. A hydrant flow test was provided by the City of Louisville Fire Protection 
District that resulted in a static pressure of 85 psi. The location of the hydrant tested was 
within Campus Drive, at the southeast corner of the Monarch School Campus, and is 
connected to the MPWZ. For modeling of the water system, a static pressure of 85 psi 
was converted to an elevation head of 196-feet for a reservoir at the upstream end of the 
water main. The tested hydrant was at an approximate elevation of 5,430-feet, thus 
resulting in an elevation head of 5,626-feet. With the use of PRV’s, it was assumed that 
water from the LPWZ will not flow “backwards” through the PRV’s and into the MPWZ. 
As mentioned above, the PRV’s have a pressure setting of 60 psi to limit flow from the 
MPWZ to the LPWZ. This model assumed that there is sufficient water supply to the 
LPWZ and this zone is not included within the analysis. 
 
C. Average and Peak Water Demand Calculations 
 
The Average Day Demand for each PUD was calculated based on the demand 
assumptions provided by Dewberry. The high-density demands were used per the city’s 
request. The peak day demand as calculated from the Water Plan was used in the model 
for the Site as requested by the City multiplying the max monthly flow (MMF) by a peaking 
factor of 2.68.  “Table 3: Assumed Water Demands” below contains the assumed water 
demands by use. 
 

Table 3: Assumed Water Demands 
Commercial or Residential 
Unit Assumptions Low Medium High 

Office Space ft2/person 350 300 250 
Industrial (Domestic), ft2/person 2,000 1,500 1,000 
Industrial Water Demand, gal/ft2 0.04 0.08 0.12 

 
The City has a high-zone storage capacity of 2.0 MGD and mid-zone storage capacity of 
3.5 MGD. The NWTP has a firm minimum pumping capacity of 3.0 MGD and the HBWTP 
has a firm minimum pumping capacity of 3.5 MGD. The two combined results in a 6.5 
MGD firm minimum pumping capacity for both plants. Both plants combined have a total 
maximum pumping capacity of 11.0 MGD assuming both plants are fully operational.  
 
Average demand values from the Water Plan indicated an average day demand of 3.385 
MGD and a peak day demand of 8.420 MGD for all uses within the City. Using the High 
Assumed Water Demands and the city requested peaking factor of 2.68, “Table 3: Water 
Demands by PUD” shows the Average Daily and Peak Daily Demand per PUD area at 
project build-out. 
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Table 4: Full Build-out Water Demands by PUD 
 

 
Note: Max day demand is 1.204 MGD 

 
Adding the 1.204 MGD Peak day demand (from “Table 3: Full Build-out Water Demands 
by PUD”) to the City’s 8.420 MGD peak day demand from the Water Plan would increase 
the City’s total peak day demand to 9.624 MGD at full build-out. These demand estimates 
are conservative and do not include irrigation for the proposed PUD areas.  
 
The City of Louisville has provided water data from 2012-2019 for additional analysis. 
Each month was evaluated to find the highest and lowest demand of each month on any 
given day. Winter weather months (November – April) had a low average demand of 
1.311 MGD and a high average demand of 2.309 MGD. At full build-out the winter months 
will increase the low range demand to 2.515 MGD and a high demand of 3.513 MGD. 
Hot weather months (June – October) had a low average demand of 2.966 MGD and a 
high average demand of 6.490 MGD. This increases the summer full build-out demand 
to4.170 MGD and 7.694 MGD, respectively. The highest demand seen was in August 
2015 with a demand of 8.735 MGD. This highest demand along with the full build-out 
peak demand of the project of 1.204 MGD (from “Table 3: Full Build-out Water Demands 

Use

Average 
Daily 

Demand 
(GPD)

Average 
Daily 

Demand 
(GPM)

Peak Day 
Demand 

(ADD*2.68)
(GPD)

Peak Day 
Demand 

(ADD*2.68)
(GPM)

PUD - 1 Industrial 108625 75.4 291116 202.2
PUD - 2 Industrial 75299 52.3 201802 140.1
PUD - 3 Medical 49790 34.6 133437 92.7
PUD - 4 Medical 19717 13.7 52841 36.7
PUD - 5 Office/Retail 22871 15.9 61294 42.6
PUD - 6 Hospital 111200 77.2 298016 207.0
PUD - 7 Medical 27385 19.0 73391 51.0
PUD - 8 Office 34560 24.0 92621 64.3

449447 312.1 1204517 836.5Total:
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by PUD”) results in a total estimated demand of 9.939. Given that the City has a total 
treatment capacity of 13.0 MGD between both water plants, it is not anticipated that the 
development will have any negative impacts on any water treatment facilities. It should 
be noted that this demand exceeds the firm pumping capacity but is less than the 
combined total pumping capacity of the two City water plants. For additional technical 
information on water system upgrades refer to Technical Memo 2. 
 
D. Fire Flow Water Demand 
 
The model was evaluated to quantify the maximum fire flow that the public mains can 
provide within the City’s criteria at full build-out. It was determined the maximum fire flow 
that can be supported at full build-out is 2,000 GPM. The City’s fire department provided 
a letter that approves a 50% reduction when an approved sprinkler system is used for 
fire suppression. This letter can be seen in Appendix E, for reference. Fire flows greater 
than 2,000 GPM will have to be evaluated by PUD to determine impacts to the proposed 
water system. For the purposes of this model, a 2,000 GPM fire flow requirement was 
utilized for the fire demand of each PUD along with the peak day demands. 
 
E. Irrigation Water Demand 
 
The WWTP Memos delineate the anticipated irrigation demand for the development of 
the Site. Table 4 below outlines the irrigation demand. For water modeling purposes the 
peak day irrigation demand was used and divided between the PUD areas. Further 
information about irrigation demand can be viewed in Dewberry Tech Memo 1 City of 
Louisville and Redtail Ridge Development Projected Water Demands. 
 

Table 4. Redtail Ridge Irrigation Demand 
Average 
Irrigation, 
MGD 

Max 
Month 
Irrigation, 
MGD 

Peak Day 
Irrigation, 
MGD 

0.51 0.76 1.08 
 
 
F. Water Modeling 
 
In the analysis of the water system, this report models the full build-out Peak day + 
irrigation demands and Peak day + irrigation + fire flow demands. The Peak day 
demands using the requested peaking factor of 2.68 was analyzed in the model. The 
water pressures for the full build-out Peak day + irrigation demands were between 65 psi 
and 111 psi. The water pressures for the full build-out Peak day + irrigation + Fire Flow 
demands were between 65 psi and 109 psi with pipe velocities under 9.20 ft/s. 
Additionally the worst-case Peak day + fire flow demand model was determined to 
indicate a maximum allowable fire flow for the water system. This worst-case scenario 
estimates a maximum allowable fire flow of 2,000 GPM fire flow per City Criteria while 
also keeping pressures within City thresholds and pipe velocities under 10 ft/s. These 
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velocities are less than the City Criteria limit of 15 ft/s specified in Section 302 Main Size. 
Node pressures, node demands, and pipe velocities can be found in Appendix E, for 
reference. 
 
Irrigation flows are included in the design scenarios because fire emergencies can 
happen at any time. Peak hour flows were not evaluated in the model because the peak 
day plus fire flow scenarios have a higher demand than a domestic peak hour scenario. 
 
G. Project Phasing 
 
The Site phasing was broken out below such that the listed development parcel per 
phase has listed the water system improvements to be constructed during said phase. 
Redtail Ridge Subdivision Phase  1 – PUD 1-4, 6, 7 

 The water main will connect to the existing water main near Disk Drive and S. 96th 
Street and continue south within an easement dedicated to the City to the 
intersection of Rockcress Avenue and Northwest Parkway. From this intersection 
it will turn west and run within Rockcress Drive to the intersection of Rockcress 
Drive and Sorrel Avenue, see Section 3A on page 9 and Appendix F Utility Plan 
to reference this alignment. 

 The water main will be constructed from the round-a-bout of Rockcress Drive and 
Sorrel Avenue north within Sorrel Avenue to the round-a-bout at Sorrel Avenue 
and Campus Drive. See Section 3A on page 9 and Appendix F Utility Plan to 
reference this alignment. 

 From the round-a-bout at Sorrel Avenue and Campus Drive, the water main will 
split to the west and east. To the west, it will continue within Campus Drive to 
where it connects to the existing water near the southeast corner of the Monarch 
School Campus. To the east, from the round-a-bout, the main will continue within 
Campus Drive to the intersection of Campus Drive and S. 96th Avenue where it 
will connect to the existing water main in S. 96th Street. See Section 3A on page 
9 and Appendix F Utility Plan to reference this alignment. 

 
 
Redtail Ridge Subdivision Phase 2 – PUD 5 & 8 

 The water main will be constructed from the round-a-bout of Rockcress Drive and 
Sorrel Avenue northwest within Rockcress Drive to the intersection of Rockcress 
Drive and S. 88th Street. See Section 3A on page 9 and Appendix F Utility Plan to 
reference this alignment. 

 The water main will continue within S. 88th Street north to connect to an existing 
main near Campus Drive and S. 88th Street. See Section 3A on page 9 and 
Appendix F Utility Plan to reference this alignment. 

 
Complete Build-out Condition 
The complete build-out condition specified in this report represents the condition where 
each PUD is complete and contributing demands to the water system. This report 
references PUD areas and their associated square footage that will be occupied by each 
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planning area. “Table 5: PUD Totals” below details the square footage used to determine 
demands for the water system. 
 
 
 
 
 
 
 
 

Table 5: PUD Totals 

PUD 
Area 

Square 
Footage Use 

PUD - 1  654,500 Industrial 
PUD - 2 453,700 Industrial 
PUD - 3 300,000 Medical 
PUD - 4 118,800 Medical 
PUD - 5 113,000 Office/Retail 
PUD - 6 435,000 Hospital 
PUD - 7 165,000 Medical 
PUD - 8 360,000 Office 

Total: 2,600,000   
 

4. CONCLUSIONS 
 
A. Analysis Summary 
 
The proposed sanitary sewer for the Site will be designed to have capacity for the 
estimated 1.067 MGD peak day flow expected with the full build-out condition of the Site 
based on coordinated sanitary loads with Dewberry. This flow will be conveyed from the 
Site to the Plant through an off-Site force main (Line F) and from the lift station in the 
southeast corner of the Site. Line F will have the capacity needed to accommodate flows 
from the Site’s development. At the Connection Point Line F will connect to existing 
sanitary sewer infrastructure and convey both existing and proposed flows to the Plant 
for treatment. Per the WWTP Memos, the Plant will undergo enhancements to 
accommodate the increase in flow and to comply with current regulatory water quality 
requirements.  
 
Based on provided flow monitoring an existing winter peak flow of 2.134 cfs was 
observed at the Connection Point in November 2019. A summer peak flow was estimated 
to be 2.662 cfs based on the collected flow data and the City’s historical data. The full 
build-out peak flow for the Site will be 1.652 cfs. This totals a summer peak flow of 4.314 
cfs at the Connection Point, which results in a flow depth of 0.96-ft (11.52-inches) and 
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equates to approximately 56% full in a 21-in main at the calculated minimum slope of 
0.216% and Manning’s value of n=0.013. At the time this report was written, and with the 
data on the existing flows at the Connection Point, the Connection Point has enough 
capacity for existing peak flows and the anticipated peak flows at full build-out of the Site.  
 
The on-Site gravity sanitary sewer mains are designed in accordance with City Criteria 
and will have capacity to convey the sanitary flows from the development parcels to the 
on-Site lift station. 
 
The analyzed water scenarios had pressure values between 65 psi and 111 psi with pipe 
velocities under 9.20 ft/s. Additionally the worst-case peak day + fire flow demand was 
determined to indicate a maximum allowable fire flow for the water system.  This worst-
case scenario estimates a maximum allowable fire flow of 2,000 GPM fire flow per City 
Criteria while also keeping pressures within City thresholds and pipe velocities under 10 
ft/s.  
 
At full build-out the proposed water mains are sufficient to supply peak hour demand as 
well as fire flow scenarios for the Site. As previously stated, the City has a current 
treatment capacity of 13.0 MGD, a total pump capacity of 11.0 MGD, a firm pumping 
capacity of 6.5 MGD, and a storage capacity of 8.5 MGD. The Site has an estimated full 
build-out peak day demand of 1.204 MGD, resulting in a City peak day demand of 9.624 
MGD, which is still within the City’s treatment capacity of 13.0 MGD. The City also had 
5.5 MGD of storage between the HPWZ and MPWZ.  
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APPENDIX A – Vicinity Map 
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APPENDIX B – Reference Material 
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EXECUTIVE SUMMARY

Background

The City of Louisville initiated the Water System Facilities Plan project to provide the City with a 
detailed Capital Management Plan for the City’s water system. The Water System Facilities 
Plan addresses the raw water delivery system, water treatment facilities, pump stations and 
water storage tanks. The Capital Management Plan provides a roadmap for planning upgrades, 
maintenance projects, and expansions for the system.

The identified planning period for the project is buildout of the water system, which is expected 
to occur around 2035. The Water System Facilities Plan is also focused on larger capital 
projects in lieu of smaller maintenance and repair projects that are addressed in other City 
planning documents.

Project Development

The Water System Facilities Plan identifies major capital improvement projects based on the 
evaluation of six key elements:

� An evaluation of water demands and future water use trends
� An evaluation of the treatment plant capacities
� A review of current and future regulations
� A review of water system operability
� An evaluation of water system security
� An evaluation of water system redundancy

In addition to the evaluations, a public outreach program was 
performed to receive input from the public on their level of 
satisfaction with the water system, as well as to identify 
customer expectations for level of service. Major elements of 
the public outreach program included public announcements, 
a mailed survey and a public meeting.

Water System Facilities Plan Results

A total of 26 projects were identified as a result of the above mentioned evaluations. The 
projects range from relatively minor rehabilitation projects with capital costs of less than 
$100,000, to major expansions of water treatment facilities with capital costs of several million 
dollars. It is anticipated that additional projects will be added to the Capital Management Plan 
over time as additional system needs are identified. 

The following documents were produced as part of the Water System Facilities Plan:

� The Water System Facilities Plan report
� A Capital Management Plan developed in an electronic spreadsheet format
� A Survey Summary Report that was produced as part of a Public Outreach Program
� Supporting spreadsheet documents including water treatment facility capacity 

evaluations and water demand projections

Louisville Reservoir
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1.0 PROJECT INTRODUCTION

This chapter provides a discussion of the project background and goals, as well as the 
organization of the final project documents.

1.1 PROJECT BACKGROUND

A key to successful management and growth of a water system is careful and thoughtful 
planning. Identifying critical infrastructure needs and developing adequate budgeting for 
improvements within a cost effective framework is critical to the success of a water utility.

The City of Louisville initiated this Water System Facilities Plan project to provide the City with a
detailed Capital Management Plan for the City’s raw water supply system, water treatment 
facilities, pumping stations and water storage tanks. The Capital Management Plan will provide 
a roadmap for planning upgrades, maintenance projects, and expansions that will meet the 
needs and expectations of both the City’s residents and staff.

This Water System Facilities Plan and the associated Capital Management Plan cumulates 
work and knowledge that comes from evaluations of key planning components and provides the 
City with a road map for future improvements. The Water System Facilities Plan incorporates 
evaluation and review of six key components that impact the water system planning, including:

� An evaluation of water demands
� An evaluation of the treatment plant capacities
� A review of current and future regulations
� A review of water system operability
� An evaluation of water system security
� An evaluation of water system redundancy

These various components of water system planning, and general concepts on how they impact 
the Water System Facilities Plan, are represented in Diagram 1-1. The evaluation of these six 
projects components, both individually and in combination, leads to the identification of specific 
projects which are recommended for the water system. These evaluations are discussed in this 
report. A public outreach program was also completed as part of the project to receive input 
from the citizens regarding the six identified components and as they pertain to expectations for 
the level of service.

Diagram 1-1: Key Planning Components for the Water System Facilities Plan

Regulations
� Projects to meet drinking 

water quality and other 
regulations

� Impacts to plant capacity

Plant Capacity Evaluations
� Projects needed to alleviate 

treatment process 
bottlenecks

Security
� Projects and infrastructure 

to meet security 
requirements

Water Demands
� Establish basis for 

developing water system 
needs

Operability 
� Projects to improve 

operability and reliability
� Projects to reduce O&M 

costs

Water System Redundancy 
� Projects to meet 

system redundancy 
requirements

� Water system design
Water System Facilities Plan
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Since this document contains information that may be considered sensitive, such as 
descriptions of the water system, discussions on systems redundancy and vulnerabilities, and 
facility security, this document should be handled carefully.

1.2 PROJECT SCOPE AND OBJECTIVES

The Water System Facilities Plan focuses on the raw water supply system, water treatment 
facilities, pumping stations and water storage tanks. Buried small diameter water distribution 
pipes and other “buried infrastructure” will be addressed in other planning documents.

In addition, the City maintains an updated and thorough maintenance program for all of their 
facilities, which includes replacement and rehab for most of the standard equipment inside of 
the facilities such as valves, pumps, compressors and chemical metering pumps. This type of 
equipment typically has predictable schedules for repair or replacement based on life 
expectancy, and is not impacted by the six evaluation components identified for the Water 
System Facilities Plan. This project is therefore focused on identifying either one time or 
otherwise unique projects that would not be captured in other City planning documents. 

Two objectives for the project that were identified through workshops with City staff include: 

Develop a Comprehensive and Well Developed List of Capital Improvements Projects.
Developing a comprehensive list of capital improvements projects provides the 
foundation for developing the Capital Management Plan. Essential to this effort is 
establishing the scope of the identified projects, identifying the correct triggers for these 
projects, and developing reliable cost information for completing these projects. 

Ability for the Planning Documents to Remain Relevant. One problem often encountered 
with planning documents is that they often become quickly dated, and end up collecting 
dust on a shelf. The reason for this is that all planning projects contain a number of 
assumptions and planning conditions that will inevitably change over time. In order to 
prevent this often encountered problem is to develop the planning tools so that they 
include decision trees and other items that allow modifications to be made with minimal 
work, thereby allowing changing conditions to be taken into account and the report 
recommendations to be updated.

1.3 PROJECT DOCUMENT ORGANIZATION

The Water System Facilities Plan consists of two primary documents, and several supporting 
documents, shown in Diagram 1-2. The two primary documents consist of:

� This Water System Facilities Report, which includes a description of the Capital 
Management Plan, and the overall work and evaluations that went into completing the 
project.

� The Capital Management Plan prepared in an electronic spreadsheet format.

Supporting documentation that was prepared as part of this Water System Facilities Plan
includes the following:

� An electronic spreadsheet based Capacity Evaluation for each of the two water 
treatment facilities.

� A Summary Report prepared to summarize the Public Outreach Program, in particular 
the public survey.

� Individual Project Sheets describing each project.
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A summary of the public outreach effort that was initiated in conjunction with this project is 
further discussed in Chapter 10.

Diagram 1-2: Facilities Plan Documents

1.4 INFORMATION USED IN DEVELOPING THE WATER SYSTEM FACILITIES 
PLAN

A list of background documents that were reviewed and used in preparing this plan is included 
in Appendix A. Copies of reference articles are also included in the Appendix.

Water System Facility Plan Components

Report 

Document Capital 
Management 

Spreadsheets Capacity 
Evaluation 

Spreadsheet
Public Outreach 

Summary 

Report
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2.0 DESCRIPTION OF WATER SYSTEM

The following chapter provides a general description of the City of Louisville water system, 
including the raw water delivery system, water treatment facilities, distribution system and water 
storage tanks.

2.1 GENERAL DESCRIPTION

The City of Louisville receives raw water from South Boulder Creek near Eldorado Springs, 
Colorado Big Thompson and Windy Gap resources, and owns shares in the Farmers Reservoir 
and Irrigation Company (FRICO). A series of facilities and structures, including Louisville 
Reservoir, Marshall Lake and Harper Lake, are used to transmit and store these water sources. 
The City’s raw water supply sources are partially inter-connected. The raw water is treated at 
two separate conventional dual-media water treatment plants that have a combined gross 
treatment capacity of 13 million gallons per day (mgd). The North Water Treatment Plant 
(NWTP) was constructed during the early 1980s, while the Howard Berry Water Treatment
Facility (HBWTF) was constructed in 1993. Water is then delivered to the water distribution 
system, and stored in 8.5 million gallons (MG) of system storage. The water distribution system 
has three pressure zones; two feed by gravity and one is delivered by pump stations at either 
water treatment plant.

2.2 RAW WATER DELIVERY SYSTEM

The City of Louisville’s raw water supply system consists of facilities 
that divert, convey, and store raw water supplies for delivery to the 
NWTP and the HBWTF. Historically, the community’s water system was 
solely from the Louisville Reservoir, which was constructed in the late 
1890’s. Due to a drought in the 1950’s, the Louisville Pipeline was 
constructed. Additional water rights have been acquired from South 
Boulder Creek due to growth. In the 1970s, as the community grew, 
additional efforts were taken to obtain and store water in Marshall Lake, 
a major reservoir in the Louisville area. Harper Lake Reservoir was 
constructed in 1985 to supplement the NWTP. The City is an allottee of 
the Northern Colorado Water Conservancy District and Municipal Sub
District which provides the Colorado Big Thompson and Windy Gap 
water resources. Other resources include rights and storage on Coal 
Creek.

This raw water system includes 715 acre-feet in Harper Lake and 210 acre-feet in Louisville 
Reservoir. The City owns a portion of shares in FRICO’s Marshall Lake division. The Southern 
Water Supply Pipeline carries CO-BT&WG water from Carter Lake to the Louisville Reservoir. 
The Louisville Pipeline transfers water from Eldorado Springs and it flows by gravity to the 
HBWTF, or to Harper Lake or Louisville Reservoir.

Water from Louisville Reservoir and Harper Lake are solely fed to the NWTP, while water stored 
in Marshall Lake feeds the HBWTF. Marshall Lake reserves can also flow through the Louisville 
Lateral to Harper Lake and Louisville Reservoir.

Key components of the water system are shown in the following map from the City’s 2003 Raw 
Water Master Plan Update.

Water Diversion Structure 
in Eldorado Canyon

The Southerny p
Water Supply Pipeline carries CO-BT&WG water from Carter Lake to the Louisville Reservoir.pp y p
The Louisville Pipeline transfers water from Eldorado Springs and it flows by gravity to thep
HBWTF, or to Harper Lake or Louisville Reservoir.

Water from Louisville Reservoir and Harper Lake are solely fed to the NWTP, while water storedp y
in Marshall Lake feeds the HBWTF. Marshall Lake reserves can also flow through the Louisville
Lateral to Harper Lake and Louisville Reservoir.
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2.3 WATER TREATMENT PLANTS

The current NWTP treatment train was constructed in several phases during the early 1980s, 
while the HBWTF was constructed in 1993. The plants were constructed as conventional dual-
media filtration plants, to treat surface water sources. The WTPs were planned and constructed 
during a time period when there were significantly less stringent requirements for finished water 
turbidity, regardless, both plants are able to achieve current turbidity standards. Both plants 
were designed by the same engineering firm and within relatively close time frames, thus the 
designs of the facilities (technology and equipment selections, general process sizing) are very 
similar. 

The NWTP and HBWTF are conventional water treatment facilities utilizing the following 
treatment processes: pre-oxidation with chlorine dioxide, coagulation and flocculation, 
sedimentation, and filtration followed by chlorine disinfection, fluoride treatment, pH adjustment 
and corrosion control. The major treatment processes are discussed in further detail below.

Coagulation and Flocculation. Most colloidal material in water (suspended solids that 
are small enough to pass through a conventional dual-media filter) have a negative 
surface electrochemical charge. Most pathogenic materials in water demonstrate similar 
negative surface charges. These materials are removed from water by adding a 
coagulant such as alum that acts to destabilize the negative surface charge of the 
particle thereby causing the colloidal material to become charge neutral. This allows the 
colloidal and pathogenic materials to agglomerate into larger particles. The water 
containing the charge neutral particles is then passed through a flocculation process 
which consists of multiple stages of gentle stirring causing these particles to collide and 
form larger solids. These solids become large enough to either be settled or filtered out 
of the water. The primary coagulant chemicals currently used by Louisville are alum and
polymer. 

Sedimentation. Sedimentation (settling) is used to 
remove flocs by gravity and removing a large 
percentage of the solids loading from the water, 
thereby extending the filter run time. Both water 
treatment plants uses tube settlers to enhance the 
natural settling process. 

Filtration. Filtration provides a positive barrier for 
pathogenic organisms and other suspended solids 
remaining in the water. Flocculated particles that do 
not settle out in the sedimentation process are 
strained out of the water in the filter. The City’s 
filters have a media depth of approximately 28
inches (not including the underlying support layers).

Disinfection and Chemical Treatment. Following filtration water flows into the 
clearwell, or chlorine contact tank. The clearwell volume provides contact time for 
disinfection of the water. Gaseous chlorine is fed to disinfect the water and maintain a 
residual chlorine concentration in the distribution system in order to provide protection 
from pathogenic organisms. Fluoride is added in small amounts to assist in preventing
tooth decay, the pH is adjusted for stability, and silicate is added for corrosion control in 
order to protect pipelines to protect the pipelines and prevent elevated concentrations of 
metals that can occur with corrosive water.

Filtration provides a positive barrier for 
pathogenic organisms

Following filtration water flows into the
clearwell, or chlorine contact tank. 
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The NWTP has two flocculation and sedimentation trains, and four filters, with a gross 
production capacity of 8.0 mgd. The HBWTF has one flocculation and sedimentation train, and 
two filters, with a gross production capacity of 5.0 mgd.

2.4 DISTRIBUTION SYSTEM

There are three pressure zones throughout the City of Louisville as shown in Figure 2-1; the 
Low Zone, Mid Zone and High Zone. Water from the NWTP flows into the Low Zone by gravity, 
and can be pumped to the High Zone from the High Zone Pump Station located at the plant.
Water from the HBWTF flows to the Mid Zone by gravity, and can also be pumped to the High 
Zone by a High Zone Pump Station located at that facility. Water can download from the High 
Zone to the Mid Zone, or from the Mid Zone to the Low Zone, through interconnecting PRVs in 
emergencies, or from zone valves operated by City staff. Flow of water into the various pressure 
zones is summarized in Table 2-1.

Table 2-1: Current Pressure Zone Configuration

Zone NWTP HBWTF

Low Zone Gravity Fed
Gravity fed to Mid Zone 
and download to Low 

Zone

Mid Zone
Pumped to High Zone 
and download to Mid 

Zone
Gravity fed

High Zone Pumped Pumped

The City prefers to pump water from the HBWTF to the High Zone to reduce electrical demands
by taking advantage of lower pumping heads. However, during times of the year the City may 
only operate one plant, and pumping to the High Zone and downloading to lower zones may be
used as a water delivery strategy.

Total and firm pumping capacity from each plant to the High Zone is summarized in Table 2-2.
Pumping capacity from the NWTP is limited by high velocities in the transmission line and 
distribution system. The firm pumping capacity of the HBWTF is based on the largest pump 
being out of service. 

Table 2-2: High Zone Firm Pumping Capacity

Plant
Total Pumping

Capacity
Firm Pumping

Capacity

NWTP 5.0 3.0
HBWTF 6.0 3.5

2.5 WATER STORAGE

The industry standard is for water utilities to provide water treatment capacity to meet Peak Day 
Demands, while providing proper storage volume to meet emergency and fire storage needs as 
well as operational volume for daily flow variations. This approach generally provides the 
optimal balance between providing a durable system, controlling capital costs and managing 
water quality. Increasing water treatment capacity and offsetting storage volume is cost 
prohibitive, while decreasing treatment capacity and increasing storage can result in water 
quality problems as well as leave a community susceptible to water shortage when weather 
conditions result in sustained Peak Day Demands.

Various guidance documents such as AWWA Manuals of Practice, Colorado Department of 
Public Health and Environment (CDPHE) design criteria and Insurance Services Office (ISO)

There are three pressure zones throughout the City of Louisville as shown in Figure 2-1; thep g y g ;
Low Zone, Mid Zone and High Zone. Water from the NWTP flows into the Low Zone by gravity,g y g y
and can be pumped to the High Zone from the High Zone Pump Station located at the plant.p p g g p p
Water from the HBWTF flows to the Mid Zone by gravity, and can also be pumped to the Highy g y p p g
Zone by a High Zone Pump Station located at that facility. Water can download from the Highy g p y g
Zone to the Mid Zone, or from the Mid Zone to the Low Zone, through interconnecting PRVs in, , g g
emergencies, or from zone valves operated by City staff. Flow of water into the various pressureg
zones is summarized in Table 2-1.

The industry standard is for water utilities to provide water treatment capacity to meet Peak Day y p p y y
Demands, while providing proper storage volume to meet emergency and fire storage needs asp g p p g
well as operational volume for daily flow variations. 
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guidelines can provide significantly different answers as to the amount of water storage that a 
water utility should provide. HMM’s experience is that different water utilities across Colorado 
provide significantly different quantities of water storage as compared to their Peak Day 
Demands, and can be impacted by such things as water quality concerns, to the hydraulic 
condition of the distribution system. 

While it was beyond the scope of this project to perform a storage evaluation, the issue of water 
storage is important in the evaluation of system needs and several identified projects, including 
evaluations of necessary water production capacity, pumping facilities and whether both the 
clearwell and 3 MG Tank at the NWTP should be maintained. Many water utilities in the Denver 
Metro area provide storage of approximately 70-80% of Peak Day Demand plus fire flow, 
although as noted there can be significant deviations from this rough guide. The City of 
Louisville stores approximately 8.5 million gallons of water, distributed as indicated in Table 2-3.
An assessment of Table 2-3 shows that the City provides acceptable water storage, however 
may want to construct further storage in the Mid Zone in the future. The issue of storage volume 
will be reviewed by City staff through further planning. For the purposes of the Facilities Plan, it 
was decided that the 8.5 MG of storage is acceptable, but that the entire storage volume should 
be maintained.

Table 2-3: City of Louisville Water Storage

Pressure Zone
Water Storage 

Volume
Buildout Peak Day 

Demand

Low 3.0 3.0 – 3.5
Mid 3.5 4.7 – 5.9
High 2.0 2.7 – 2.8

Total 8.5 10.4 – 12.2

g
Many water utilities in the Denver y

Metro area provide storage of approximately 70-80% of Peak Day Demand plus fire flow,p g pp y y p ,
although as noted there can be significant deviations from this rough guide. The City of g g g g y
Louisville stores approximately 8.5 million gallons of water, distributed as indicated in Table 2-3.pp y g ,
An assessment of Table 2-3 shows that the City provides acceptable water storage, however y p p g
may want to construct further storage in the Mid Zone in the future. The issue of storage volumey g g
will be reviewed by City staff through further planning. For the purposes of the Facilities Plan, ity y g p g p p
was decided that the 8.5 MG of storage is acceptable, but that the entire storage volume should
be maintained.

Mid 3.5 4.7 – 5.9
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meeting water demands that actually occur in the system. If demand numbers are overly
conservative, significant investment may be made in developing and maintaining unnecessary
infrastructure. Based on the experience of HMM, a significant number of communities in the
Colorado Front Range are currently revising Master Plan work completed either prior to or
immediately following the drought of 2002, and are generally lowering water demands
projections and revising Capital Investment Plans appropriately.

In order to address this problem in the Facilities Plan, both high and low water demand
projections were developed to bracket a realistic range of future water demands. This
methodology allows a reasonable range of demands to be considered when performing system
planning.

In relation to the high end water demand projections shown in Table 4-4, average pre-drought
water use projections were used in developing the demands. While this is not as conservative
as using the highest demands from the highest year, the use of pre-drought demands does
provide a reasonably conservative demand basis, considering that many items that result in
water conservation such as low-flow fixtures are permanently in place. In addition, there is
reason to believe that further water conservation measures will occur in future years further
reducing customer water use, which provides an additional level of conservatism to the water
demand projections. As an example, further legislation requiring even lower water usage for
toilets and urinals has been in development, and most expect the legislation to be passed by
legislation in upcoming years. While Louisville is currently at about 90% buildout, fixtures in
existing homes and buildings will need to be replaced, and may be replaced with even more
efficient fixtures.

While Louisville is currently at about 90% buildout,
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Table 4-4: Average Day Demand Projection Summary
 

Year Population (1)(2) Single Family 
Population (3)(4)

Single Family 
Avg. Day 

Demand (MGD)

Multifamily 
Population (3)(5)

Multifamily Avg. 
Day Demand (MGD)

Non-Residential 
Services (2)(3)(6)

Non-Residential Average 
Day Flow (MGD)

Total Demand Based on 
User Categories (MGD) (10)

Avg. Demand 
(MGD) (1)

1998 18,177 15,158 1.959 3,019 0.227 387 1.148 3.996 4.033

1999 18,062 15,306 1.865 2,756 0.225 482 1.129 3.859 3.973

2000 19,051 15,306 2.108 3,745 0.234 482 1.306 4.373 4.454

2001 19,088 15,306 1.993 3,782 0.236 482 1.216 4.129 4.253

2002 18,747 15,306 1.567 3,441 0.196 482 0.720 2.976 3.089

2003 18,419 15,296 1.691 3,123 0.204 496 0.989 3.457 3.408

2004 18,574 15,330 1.486 3,244 0.194 519 0.915 3.111 2.996

2005 18,427 15,337 1.658 3,090 0.229 522 1.061 3.534 3.496

2006 18,723 15,345 1.842 3,378 0.239 530 1.307 4.061 3.855

2007 18,989 No Data No Data No Data No Data No Data No Data No Data 3.72

2008 19,461 No Data No Data No Data No Data No Data No Data No Data 3.716

2009 19,656 No Data No Data No Data No Data No Data No Data No Data 3.251

2010 18,376 15,319 1.585 3,057 0.226 549 1.014 3.385 3.37

2011 18,410 15,415 No Data 2,995 No Data 550 No Data No Data No Data

PROJECTED Population (2) Single Family 
Population (2)

Single Family 
Avg. Day 

Demand (MGD)

Multifamily 
Population (2)

Multifamily Average 
Day Flow (MGD) (9)

Non-Residential 
Services (2)(6)

Non-Residential Average 
Day Flow (MGD)

Total Demand Based on 
User Categories (MGD) (10)

Average Flow 
Based on Total 

Population(MGD)

Low (7) High (8) Low (7) High (8) Low High Low High

2012 18,497 15,855 1.893 2.057 3,248 0.229 552 1.338 1.454 4.146 4.483 3.757 4.083

2013 18,584 15,920 1.901 2.066 3,267 0.230 553 1.341 1.458 4.161 4.499 3.769 4.103

2014 18,671 15,985 1.908 2.074 3,286 0.231 555 1.344 1.461 4.176 4.515 3.784 4.122

2015 18,758 16,050 1.916 2.083 3,305 0.233 556 1.348 1.465 4.191 4.531 3.800 4.141

2019 19,123 16,141 1.927 2.094 3,540 0.249 559 1.354 1.472 4.232 4.574 3.865 4.222

2020 19,215 16,165 1.930 2.098 3,601 0.254 570 1.381 1.502 4.273 4.618 3.881 4.242

2025 20,162 16,401 1.958 2.128 4,215 0.297 576 1.395 1.517 4.375 4.725 4.049 4.451

2030 22,192 16,908 2.018 2.194 5,529 0.389 604 1.465 1.592 4.642 5.005 4.409 4.899

BUILDOUT 23,000 No Data
No 

Data No Data No Data No Data No Data
No 

Data No Data
No 

Data No Data 4.552 5.078

(1) Historical population values from PRJCTNS spreadsheet from City of Louisville. 

(2) Population projections from Impact Fee Report dated 10 18 2011.

(3) Historical population from Meter Data Spreadsheet from City of Louisville. No data given for years 2007 - 2009.

(4) Single Family Units assumed to contain 2.6 people.

(5) Assumed 1.8 persons per unit based on previous data from 1998 - 2010 ex 2007-2009

(6) Non-residential services include irrigation, city, and commercial.

(7) Low single family use and low non-residential projections assumes no savings from programs. Low single family use projections assume 30% of future households conserve 14% of total use based on new fixture technology.

(8) High single family use and high non-residential projections assume 8% savings from 2 programs. High single family use projection assume 75% of future households conserve 21% of total use based on new fixture technology.

(9) Previous data for multifamily units showed no conservation, therefore no conservation was assumed for multifamily units.
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4.3.4 Peaking Factor and System Peak Day Demands

Peak Day Demands are typically used to size water treatment facilities and other components of
the water distribution system. The City has historically used a Peaking Factor of 2.64 for
planning purposes. Previous flow data from 2003 through 2010 shows that the average peaking
factor is 2.59. For the purposes of this study, a more conservative peaking factor was used to
develop future Peak Day Demands in order to prevent underestimating future system demands.
Therefore, the 75th percentile peaking factor of 2.68 was used in calculating Peak Day Demand
projections.

The 75th percentile peaking factor was calculated using data from the post-drought years of
2003 – 2010, shown in Table 4-5. The 75th percentile value was considered appropriate
considering that a conservative high and low based Average Day Demand are used in
developing the projected Peak Day Demands.

Table 4-5: Historical Post Drought Peaking Factors

Year Peak Day Demand Average Day
Demand

Peaking Factor

2003 9.717 3.408 2.85

2004 7.796 2.996 2.60

2005 9.473 3.496 2.71

2006 9.462 3.855 2.46

2007 8.923 3.720 2.40

2008 9.933 3.716 2.67

2009 7.880 3.251 2.42

2010 8.420 3.370 2.50

Average 2.59

75th Percentile 2.68

Figure 4-3 shows the resulting Peak Day Demand projection from the customer category
projection, peak day demand projection, and total population projection. The graph includes the
following:

� The blue curve shows the historical Peak Day Demand in the City. The vertical red line
in the year 2002 represents a marker for the drought year. A significant reduction in
Peak Day Demands is indicated following the drought due to water conservation.

� A red bar in the year 2012 indicates the post-drought water use for the 2012 year. This
bar captures a majority of Peak Day Demands following the drought. While recent years
(2009 – 2011) show Peak Day Demands below this bar, using data from these years is
not recommended, and is not considered conservative for water system planning. These
recent years are likely impacted by economic downturn and higher summer month
precipitation.

� The green and purple projection curves are the low and high demand projections,
respectively, previously discussed in the chapter. These projections correspond well to
the red bar indicating the expected range of “base” post drought Peak Day Demands.
The high demand curve is a highly conservatively forecast based on pre-drought
demand data. Water system planning typically requires a conservative approach as

thTherefore, the 75t percentile peaking factor of 2.68 was used in calculating Peak Day Demand
projo ections.

2010 8.420 3.370 2.50
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SECTION 1
EXECUTIVE SUMMARY

This Wastewater Facility Plan provides the City of Louisville with an analysis of their existing 
wastewater treatment infrastructure, a summary of the current and projected regulatory 
requirements, projections of future wastewater flows and loads, an evaluation of treatment 
alternatives, and recommended improvements to their wastewater treatment infrastructure.  This 
Plan provides a roadmap infrastructure needs required to meet future the demands of population 
growth, address facility deficiencies, and meet anticipated regulatory changes.  

1.1 SUMMARY OF EXISTING WASTEWATER TREATMENT PLANT (WWTP)
The Louisville WWTP utilizes preliminary and secondary treatment with disinfection to treat 
wastewater.  The WWTP also has tertiary effluent filters for effluent reuse during the summer 
months.  The original facility, constructed in 1952, and has since undergone five major and two 
minor upgrades. The plant currently has a rated capacity of 3.4 million gallons per day (MGD)
and 7,089 pounds per day (ppd) of BOD5. The WWTP currently consists of:

A headworks with 2 mechanical bar screens (each with a 3 MGD capacity), one 
screenings washer, one manual bar screen, two gravity grit chambers, and two parshall 
flumes for influent flow measurement.
One 2.2 million gallon aeration basin with two dedicated blowers and fine bubble 
diffusers. 
Two secondary clarifiers.  One 120 ft diameter and one 80 ft diameter.
UV disinfection rated for 5.8 million gallons per day (MGD) installed in one channel.
One 2 MGD filtration system for producing reuse water for irrigation.
A gaseous chlorine disinfection system for disinfecting reuse water.  This system, with a 
gaseous sulfur dioxide system, also serves as a backup disinfection system to the existing 
UV system.  
Solids handling including a rotary drum thickener, one aerobic digester with two blowers, 
and one dewatering centrifuge.
A composting facility.
Ancillary process equipment including return activated sludge (RAS) pumps, waste 
activated sludge (WAS) pumps, scum pumps, electrical gear, and instrumentation.

The City’s WWTP receives wastewater from approximately 63 miles of sanitary sewer ranging 
in size from 8 to 27-inch diameter buried pipe.  The wastewater collection system currently 
includes three lift stations which will soon be expanded to four with the North End development.

1.2 PLANNING CRITERIA

The City of Louisville currently has an estimated population of 18,500 that produces 
approximately 1.7 MGD and 3,700 pounds per day of BOD5. The City is planning for growth 
to a buildout population of 23,000 in 2034.  The growth in population will also increase 
wastewater flows and loads to the WWTP.  Planning criteria for the City of Louisville WWTP 

The City’s WWTP receives wastewater from approximately 63 miles of sanitary sewer rangingy pp y y g g
in size from 8 to 27-inch diameter buried pipe.  The wastewater collection system currently p p y y
includes three lift stations which will soon be expanded to four with the North End development.



Executive Summary Page 1-2 Dewberry

are provided in Table 1-1. Maximum month conditions are utilized to determine plant capacity 
and planning criteria.  Average daily influent wastewater flow during the maximum month is 
projected to increase to 2.45 MGD at buildout.  The flow projections represent an almost 25 
percent increase in flow from 2011 to buildout as a result of the population growth within the 
service area.  Projected maximum months loads at buildout for BOD5, TSS, and NH3 are 5,515,
6,340, and 664 pounds per day (ppd), respectively.  

Table 1-1 Planning Criteria for City of Louisville WWTP

Parameter
Year 2022 Year 2032 Year 2034

AA MM PH AA MM PH AA MM PH
Flow, mgd 1.79 2.15 3.88 2.07 2.48 4.49 2.11 2.53 4.58
BOD5, ppd 3,819 4,697 4,404 5,417 4,483 5,515
TSS, ppd 4,001 5,401 4,614 6,229 4,696 6,340
NH3, ppd 439 566 506 653 515 664
TKN, ppd 654 844 754 973 767 989

Phosphorus, ppd 77 91 88 104 90 106

1.3 WWTP DISCHARGE PERMIT AND REGULATORY REVIEW

The WWTP operates under permit number CO0023078.  The last permit renewal was issued 
August 16, 2011 and expires at midnight on September 30, 2016.  The facility has a permitted 
hydraulic capacity of 3.4 million gallons per day (MGD) and an organic capacity of 7,089
pounds per day (ppd) of BOD5. Current ammonia discharge limits vary by month and range 
from a low of 7.5 mg/L in November to a high of 12.0 mg/L in February. The permit includes a 
compliance schedule to meet new lower Ammonia discharge limits that are effective on August 
1, 2017.  The ammonia limits effective on August 1, 2017 are significantly lower; they range 
from a low of 1.7 mg/L for the months of July, August, and September to a high of 2.6 mg/L in 
January.  

In 2012, the Colorado Department of Public Health and Environment (CDPHE) approved a 
revised Regulation 31 – The Basic Standards and Methodologies for Surface Water and new 
Regulation 85 – Nutrients Management Control Regulation.  Regulation 31, an extension of the 
EPA’s EcoRegion Concept, sets water quality goals and standards for total nitrogen and 
phosphorus in Colorado’s streams and rivers.  Regulation 85 sets wastewater treatment facility 
effluent limits on total inorganic nitrogen (TIN) and phosphorus at 7 and 0.7 mg/L, respectively, 
for plants larger than 1 MGD. The requirements for TIN and phosphorus are projected to 
become effective in 2022.

1.4 TREATMENT PERFORMANCE AND EVALUATION

Louisville’s WWTP treated an annual average daily flow of 1.67 MGD in 2011 and 3,548 ppd of 
BOD5 in 2011.  The aeration basin was originally designed to reduce BOD5 and total suspended 
solids (TSS) in the effluent to less than 30 mg/L each.  The treatment plant is designed to reduce 
carbonaceous BOD5 and total suspended solids (TSS) in the effluent to less than 30 mg/L each.  It 
was not designed to provide the nitrification (the biological oxidation of ammonia) required to achieve 
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SECTION 4
HISTORICAL AND PROJECTED WASTEWATER PRODUCTION

This section presents the historical and projected wastewater production rates based on a review 
of the service area, projected population growth, and historical per capital wastewater flows and 
loads.  The capacity and specific treatment facilities required to provide sufficient treatment at 
the City’s Wastewater Treatment Plant (WWTP) depend in part on future development of the 
service area, flow variations, and waste characteristics.  

4.1 HISTORICAL WASTEWATER PRODUCTION

Historical wastewater characteristics for the City are presented in this section based on a five and 
one half year record of flows and waste strength from 2007 through mid-2012.

HISTORICAL WASTEWATER FLOWS

Wastewater flows for the City’s WWTP are given in Table 4-1. The highest recorded annual 
average flow (AAF) was 1.82 MGD in 2007 and the lowest recorded AAF was 1.67 MGD in 
2011.  The AAF for 2012 is trending slightly lower than 2011 through June. The average day 
maximum month flow (MMF) of 2.19 MGD recorded in June 2009 represents 64 percent of the 
nominal capacity of 3.4 MGD.  The ratio of MMF to AAF ranged from 1.02 to 1.22. The 95
percent confidence interval for max month flow over the 5.5 years of data is 1.16.

Table 4-1 Historical Influent Flows

Month
Influent Flow, MGD

2007 2008 2009 2010 2011 2012
Jan 1.77 1.63 1.59 1.62 1.51 1.64
Feb 1.81 1.61 1.58 1.62 1.55 1.67
Mar 1.76 1.60 1.64 1.76 1.49 1.63
Apr 1.84 1.64 1.92 1.91 1.54 1.63
May 2.01 1.68 2.04 2.07 1.79 1.63
Jun 2.02 1.83 2.19 2.12 1.91 1.59
Jul 1.84 1.82 1.91 1.97 1.96 --
Aug 1.84 1.79 1.77 1.82 1.79 --
Sep 1.84 1.82 1.81 1.66 1.69 --
Oct 1.80 1.70 1.66 1.64 1.61 --
Nov 1.65 1.62 1.76 1.60 1.59 --
Dec 1.62 1.62 1.67 1.49 1.61 --
AAF 1.82 1.70 1.80 1.77 1.67 1.63
MMF 2.02 1.83 2.19 2.12 1.96 1.67

MMF/AAF 1.11 1.08 1.22 1.20 1.18 1.02
Note:  AAF = Average Annual Daily Flow, MMF = Average Daily Flow in the Maximum Month
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WASTEWATER SYSTEM PEAKING FACTORS

Peaking factors are a used in the planning process to help predict maximum conditions that must 
be accounted for in the facility design.  The peaking factors represent the maximum day and 
maximum month conditions when compared to the average annual condition. The MMPFs 
represent the average daily value during the maximum month for each parameter.

The historical maximum day and maximum month peaking factors (MMPFs) for the City’s
WWTP are summarized in Table 4-17.  Historical peaking factors for influent flow, BOD5, TSS, 
and NH3 were determined by dividing the monthly average by the corresponding annual average 
for each year from 2007 through mid-2012.  The maximum day and maximum month peaking 
factors were determined based on a statistical analysis of the 95th and 99th percentile frequency 
of the monthly peaking factors over the five and one-half year historical record.  Utilizing the 
95th or 99th percentile values helps eliminate outliers in the data set; this reduces the potential for 
over planning or designing systems.

Table 4-17 Historical Maximum Month Peaking Factors

Parameter
Peaking Factors

Maximum Day Maximum Month
95th percentile 99th percentile 95th percentile 99th percentile

Flow 1.23 1.62 1.21 1.22
BOD5 1.20 1.21
TSS 1.29 1.31

Ammonia 1.33 1.35

Table 4-17 summarizes MMPFs selected as the planning criteria for evaluation of treatment
alternatives included in this Master Plan.  Each peaking factor was rounded to two significant 
digits.  At two significant digits, the difference between the 95th and 99th percentile for flow, 
BOD5, and TSS differed by one percent. The difference between the 95th and 99th percentile for 
ammonia differed by two percent.  The 95th percentile MMPFs for flow, BOD5, and NH3 are
values that are typical for communities in the Front Range of Colorado.

The City of Louisville is able to export flow information from the WWTP’s Supervisory Control 
and Data Acquisition (SCADA) system.  Flow information is collected at four minute intervals 
on a continuous basis.  Flow data from the maximum flow days for 2009 and 2010 were exported
therefore, allowing the peak hour flow to be determined from data.  The peak flow day for 2009 
occurred on April 18.  Data for this day was not able as a result of a software problem that 
occurred while installing a new SCADA system.  The next highest flow day for 2009 occurred 
on June 2 with a recorded flow of 2.549 MGD.  The peak flow day for 2010 occurred on June 13 
with a recorded flow of 2.396.  Table 4-18 provides a summary of the recorded peak daily flow, 
peak hour flow, and the calculated peaking factors.
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Table 4-18 Calculated Wastewater Peaking Factors

Date Recorded Daily 
Flow, MGD

Average Annual 
Daily Flow, MGD

Peak Hour Flow, 
MGD

Peak Hour
Factor1

June 2, 2009 2.549 1.80 3.912 2.17
June 13, 2010 2.396 1.77 3.531 1.99

1 Peak Hour Factor = Peak Hour Flow/Average Annual Daily Flow

The peak hour flow can also be estimated using an equation developed by the Denver Regional 
Council of Governments (DRCOG) for reviewing utility plans and for interceptor certification.  
The wastewater flow peaking factor used by DRCOG was established in the 1977 regional 
management plan, and subsequently confirmed through numerous planning processes. It is 
calculated by the following formula:

Peaking Factor = 3.65 / (Average Total Flow MGD)0.167

(The maximum peaking factor used in any assessment should be less than 5.0)

Typically, the average total flow is based on a monthly average. The maximum peaking factor 
of 5.0 generally applies to very small treatment works. Although no minimum peaking factor is 
recommended herein, a factor of less than 1.0 is not appropriate. Using this formula, the 
calculated average peak hour flow peaking factor for the Louisville WWTP is 3.33.

4.2 WASTEWATER FLOW AND LOAD PROJECTIONS

Flow and load projections for the City of Louisville were calculated by multiplying the 
population projections (provided by the City) by the historical per capita flow/load contribution 
given in Table 4-16. Projections of flow and load from commercial and industrial are not 
calculated separately because the flow and load from commercial and industrial sources is a
relatively minor contributor to the City’s total wastewater flow and load.  The contribution from 
commercial/industrial sources are included in the calculated historical per capita flow and loads 
and, thus, are inherent in the wastewater flow and load projections. Currently, the City has 
approximately 33 residents per commercial/industrial connection and is projected to have 35 
residents per commercial/industrial connection in Year 2030.

The max month peaking factors used for planning purposes utilize the 95th percent confidence 
interval.  Using the 95th percent confidence interval eliminates outliers and reduces the potential 
of planning and design for conditions not likely to be observed.

FLOW PROJECTIONS

The projected influent wastewater flows for years 2012 to buildout at a population of 23,000 
(shown as year 2034) are given in Table 4-19. It is estimated that the annual average daily 
wastewater flows will increase to 2.11 MGD a buildout (estimated to be 2034).  Average daily
influent wastewater flow during the maximum month is projected to increase to 2.45 MGD.  The 
flow projections represent an almost 25 percent increase from current (2012) through buildout.
The increased flows are the result of the population growth within the service area.  The ultimate 
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5.1 WASTEWATER TREATMENT PLANT SITE

The WWTP is located 
about a mile west of 
downtown Louisville at 
1601 Empire Drive,
Louisville, Colorado.  As 
shown in Figure 5-2, the 
WWTP is located in the 
northeast portion of 
Louisville and is bordered 
by Empire Drive to the 
south, N. 96th Street 
(Highway 42) to the west,
and W. South Boulder 
Road to the north. The
Public Land Survey 
System coordinates for the 
site are NW 1/4 and NE 1/4 
of SW 1/4 & SW 1/4 and 
SE 1/4 of the NW 1/4 of Section 9, T1S, Range 69W. Latitude and longitude of the WWTP are
39°58'30" North and 105° 7'30" West, respectively.  The most recent FEMA floodplain map
shows the facility to be located either outside the 500 year flood plain or above the base 
floodplain elevations.

5.2 WASTEWATER TREATMENT PLANT PERFORMANCE

The WWTP currently treats approximately 1.67 MGD and 3,548 ppd of BOD5. The plant is 
currently rated for 3.4 MGD and 7,089 ppd of BOD5. The treatment plant is designed to reduce 
carbonaceous BOD5 and total suspended solids (TSS) in the effluent to less than 30 mg/L each.
It was not designed for nitrification (the biological oxidation of ammonia) or for denitrification 
(the biological reduction of nitrate to nitrogen gas).  The WWTP meets the current required 
ammonia discharge criteria through the efforts of Plant Operations Staff, who manage the 
biological processes to achieve nitrification and limited denitrification. This operations approach 
is currently possible because the WWTP is operating well below its rated capacity (underloaded).
Historical performance of the facility in terms of BOD5, TSS, and ammonia are presented in this 
section.

REDUCTION IN FIVE DAY BIOCHEMICAL OXYGEN DEMAND (BOD5)
Monthly average influent and effluent BOD5 for the WWTP are shown in Figure 5-3 from 
January of 2007 through June of 2012.  Influent BOD5 concentrations range between a minimum 
of 137 mg/L and a maximum of 431 mg/L for data evaluated.  The average influent BOD5
concentration over this five and one-half year period was 250 mg/L. Between 2007 and 2012,
the final effluent BOD5 varied between a minimum of 0.4 mg/L to a maximum of 9 mg/L.  The
average effluent BOD5 concentration over the five and one-half year period was 2.7 mg/L.  
Treatment efficiency averaged 99 percent removal, but varied between 99.5 and 97.8 percent 

Figure 5-2 Location of the City of Louisville WWTP
(www.googlemaps.com, 2012)
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ELECTRICAL SYSTEMS

The electrical distribution equipment has been provided under numerous modification projects 
spanning a number of years at the WWTP.  The Main Distribution Panel was provided in 1987,
the standby generator was provided in 1999, and the Reclaimed Water System was added as 
recently as the mid 2000s.  The equipment life for distribution equipment including 
switchboards/panelboards, switchgear, transformers, and motor control centers is typically 20-30 
years.  Moisture and dust are two of the main factors that decrease the life of the equipment.  
Most of the distribution equipment at the WWTP is located in dedicated electrical rooms and 
symptoms of moisture and dust on the equipment were not readily apparent.  Electrical 
equipment that has not been exposed to moisture and dust can often stay in service much longer 
than its normal expected life.  A NETA (International Electrical Testing Association) accredited 
acceptance testing firm should be hired to perform visual and mechanical inspection and testing
of the equipment.  An in depth assessment of the condition of major components can be 
performed after acceptance testing.          

A thermographic survey was performed at the WWTP in October, 2011.  The report noted a few 
items requiring attention, and the entity performing the survey tightened conductor connections.  
The thermographic survey report recommended monitoring of the equipment and did not indicate 
that any repairs were required.  

The WWTP has a backup generator that provides power to essential plant equipment during a 
power failure.  The connected loads to the generator exceed the rating of the generator which 
requires the Plant Operations Staff to monitor loads placed on the generator when it is in use.  

ADMINISTRATION AND OPS BUILDINGS

The Administration and Ops Buildings at the Louisville WWTP appear to be in good condition, 
meet the building, electrical, and fire protection code that were applicable at time they were 
constructed, and no obvious safety concerns were noted.  The existing Operations Lab is 25 
years old could benefit from a new HVAC system and a new chemical hood.  Additionally, there 
is currently minimal shop space available for Plant Operations Staff to perform maintenance of 
plant equipment, and to store tools and spare parts.

5.4 SUMMARY AND CONCLUSIONS

A majority of the facilities and equipment at the Louisville WWTP was constructed over 20 
years ago and were designed to meet the effluent limits and regulatory requirements in place at 
the time.  Effluent limits in the near future contain tighter limits on ammonia and, in less than 10 
years, limits for both phosphorus and total inorganic nitrogen (TIN) are expected to be imposed.
Additionally, regulatory requirements have become stricter and now require redundant process 
equipment and trains so that one train/piece of equipment can be out of service while treatment is 
maintained. The Louisville WWTP was not designed to meet the effluent limits for ammonia or 
TIN and redundant process trains/equipment are currently not provided for many of the 
processes.  Below is a summary of the WWTP evaluation.  
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The plant headworks will need to be replaced due to equipment age, structural condition,
and operation and maintenance concerns.  HVAC and electrical gear in the current 
headworks does not meet the current electrical and the current fire protection code 
(NFPA 820) and would need to be upgraded with any modifications to the facility.  
The secondary process lacks redundancy.  Additional aeration basins will need to be 
constructed and capable of meeting the projected future regulatory criteria.
For buildout conditions, the existing secondary process has capacity to meet the ammonia 
limits effective August 1, 2017; however, it cannot meet the phosphorus and TIN limits 
projected to be effective in 2022.  The process cannot meet the new ammonia limits at its 
current rated capacity.
It is possible to maintain the existing secondary process as part of the treatment process 
until the nutrient criteria (for phosphorus and TIN) become effective in 2022.  
Solids handling facilities at the WWTP have sufficient capacity to meet projected 
buildout conditions.  Redundancy and equipment age/condition issues should be 
addressed.
The UV system has sufficient capacity to meet the projected buildout conditions; 
however, the system lacks a redundant channel and is reaching its useful life and should 
be replaced. Currently, all the UV modules are located in one channel which makes it 
difficult to maintain.  If two channels were utilized, one channel could be taken out of 
service for maintenance and cleaning while the other was in operation.  
Irrigation water for the WWTP site is currently taken from the chlorine contact chamber 
upstream of the UV disinfection system posing health concerns for staff.  The irrigation 
system should be modified to use disinfected water from the Reclaimed Water System.
Gaseous chlorine is a poisonous gas.  It should be replaced with a less toxic compound 
such as sodium hypochlorite or an onsite generation system.
Remodel existing Operations Lab and construct new 2,000 square foot Shop Building.  
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7.3 PROJECT PHASING

The recommended upgrades to the Louisville WWTP address equipment/structure age issues, 
City growth, redundancy requirements, and stricter effluent limits effective in 2017 and 2022.
There is limited opportunity to construct the upgrades in phases to spread out the capital 
expenditures.

It is possible to construct two new secondary process trains now and utilize the existing 
secondary process as a redundant secondary process until the total inorganic nitrogen (TIN) and 
phosphorus limits become effective in 2022.  In this scenario, the construction of the third new 
secondary process would be delayed by approximately five years. This approach was evaluated 
by Dewberry and City staff, and it was decided to construct the entire WWTP upgrades in one 
single phase based on the following:  

1. Utilizing the existing secondary process until 2022 would require a new blower (to 
replace the unreliable high speed turbo blower), new 120 ft diameter clarifier mechanism, 
and structural repairs to the clarifier concrete. Estimated cost of these improvements is 
$1.2 million while the cost of the third secondary process train is estimated to be $3 
million.  It should be noted that these improvements would only delay the construction of 
the third process train and would not replace it, i.e., the upgraded equipment and 
structures would be decommissioned in 2022.

2. To improve plant hydraulics and minimize potential sewer backups, the hydraulic profile 
of the WWTP will be lowered.  It would be extremely difficult to construct a new 
headworks to address the hydraulic issues in the influent sewer that would also fit the 
hydraulic profile of the existing secondary process and the new upgraded secondary 
process. Doing so would require compromises in the headworks design which would not 
be optimal for the new treatment processes. .

3. Phasing of the project would require two significant construction projects at the WWTP 
site in a span of seven years; phase one 2015-2017 and phase two 2020-2022.
Construction generates traffic and noise and is disruptive to plant operations. Splitting 
the work into two phases would increase the amount and duration of construction activity 
and the associated impacts on City staff as well as surrounding residents.  

7.4 REVISED CONSTRUCTION AND TOTAL PROJECT COSTS

The construction cost for the recommended upgrades presented in Section 6 are refined in Table 
7-4.  The costs were refined to address wastewater data collected during the final planning stage 
of this plan, and several other issues identified by the project team.  These issues are:

1. Upsizing the secondary process to accommodate the MMPFs listed in Table 7-2 and the 
secondary process design criteria in Table 7-3.

2. Additional civil site work to address flood concerns related to the downtown Louisville 
stormwater issue.

3. Constructing a new building for the upgraded UV systems.  The two proposed site 
layouts for the WWTP locate the new secondary process far from the existing UV 
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disinfection system and there is insufficient hydraulic elevation available l to 
accommodate reusing the existing system at its present location.

4. Additional site piping costs for constructing the influent sewer to the new headworks,
located further east on the property.  

5. Design and construct a new influent sewer from Highway 42 to the WWTP.
6. Design and construct a new 8” water line to the WWTP.
7. Repave all existing asphalt surface.

As shown Table 7-4, the total estimated construction cost for the recommended WWTP 
upgrades is $18.1 million and the estimated total project cost is $21.8 million. Detailed planning 
level cost estimates for the recommended upgrades are provided in Appendix C.

Table 7-4 Construction and Total Project Costs
Item Cost
Headworks 1,978,000
Modified UCT Process 6,853,000
UV Disinfection 833,000
Aerobic Digestion 1,320,000
New Influent Sewer, new water line, Repave existing asphalt 492,000
Lab Remodel and New Shop Building 620,000

Subtotal 12,096,000
Contractor OH&P, Bonding, Mob/Demob 2,419,000
Contingency (25%) 3,629,000

Estimated Construction Cost 18,144,000
Legal, Permitting, Planning and Engineering (20%) 3,629,000

Total Project Cost 21,773,000

7.5 SCHEDULE

As shown in Table 7-5, design, bidding, and construction of the WWTP upgrades is estimated to 
have a duration of 46 months.  This assumes 18 months for design, 20 months for construction,
and 4 months for startup and commissioning. It is desirable to have the upgraded WWTP 
operational some period of time prior to effective date of the stricter limits on August 1, 2017 to 
give Plant Staff time to learn and optimize the new process.  Incorporating two months into the 
schedule for Plant Staff increases the total project schedule to 4 years.  

Table 7-5 Project Duration
Item Duration
Design 18 months

PEL Development (part of design process) 2 months
CDPHE Review 2 months
Bidding Process 2 months
Construction 22 months
Startup and Commissioning 2 months

Total Project Duration 46 months
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APPENDIX D – Sanitary Sewer Capacity Calculations 
  



Pipe Diameter 
(in)

Min Slope 
(%)

Max Flow 
Area (ft^2) % Full Flow (cfs) Flow (MGD) Velocity (fps)

8 0.40 0.35 100 0.83 0.54 2.42
10 0.28 0.54 100 1.22 0.79 2.29
12 0.22 0.79 100 1.76 1.14 2.26
15 0.15 1.23 100 2.50 1.62 2.04

.

Pipe Diameter 
(in)

Min Slope 
(%)

Flow Area 
(ft^2) % Full Flow (cfs) Flow (MGD) Velocity (fps)

18 0.12 1.35 77 3.09 2.00 2.29
21 0.10 1.42 59 3.09 2.00 2.18
24 0.08 1.54 49 3.09 2.00 2.01

Assumptions:
Minimum pipe slopes per City of Louisville standards.
Mannings n-value = 0.013 per City of Louisville standards.

Note: The maximum buildout flow for the site is 2.0 MGD per the City of Louisville WWTP Expansion
Redtail Ridge Report prepared by Dewberry.

Off Site Sanitary Sewer Pipe Capacity (Known Flow)

On Site Sanitary Sewer Pipe Capacity (Known Depth)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 9 2022

Sanitary Line A  - PUD 3

Circular
Diameter (ft) =  0.67

Invert Elev (ft) =  1.00
Slope (%) =  0.40
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.10

Highlighted
Depth (ft) =  0.17
Q (cfs) =  0.104
Area (sqft) =  0.07
Velocity (ft/s) =  1.46
Wetted Perim (ft) =  0.71
Crit Depth, Yc (ft) =  0.15
Top Width (ft) =  0.58
EGL (ft) =  0.20

0 1

Elev (ft)
Section

0.75

1.00

1.25

1.50

1.75

2.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 9 2022

Sanitary Line A  - PUD 1-4, 6, 7

Circular
Diameter (ft) =  1.00

Invert Elev (ft) =  1.00
Slope (%) =  0.22
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.79

Highlighted
Depth (ft) =  0.49
Q (cfs) =  0.790
Area (sqft) =  0.38
Velocity (ft/s) =  2.05
Wetted Perim (ft) =  1.55
Crit Depth, Yc (ft) =  0.38
Top Width (ft) =  1.00
EGL (ft) =  0.56

0 1 2 3
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Section
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2.00 1.00
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3.00 2.00
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 9 2022

Sanitary Line A  - PUD 1-8

Circular
Diameter (ft) =  1.00

Invert Elev (ft) =  1.00
Slope (%) =  0.22
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.93

Highlighted
Depth (ft) =  0.54
Q (cfs) =  0.932
Area (sqft) =  0.43
Velocity (ft/s) =  2.14
Wetted Perim (ft) =  1.65
Crit Depth, Yc (ft) =  0.41
Top Width (ft) =  1.00
EGL (ft) =  0.61

0 1 2 3
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Section

0.50 -0.50

1.00 0.00
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 9 2022

Sanitary Line B  - PUD 5, 8

Circular
Diameter (ft) =  0.67

Invert Elev (ft) =  1.00
Slope (%) =  0.40
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.12

Highlighted
Depth (ft) =  0.18
Q (cfs) =  0.120
Area (sqft) =  0.08
Velocity (ft/s) =  1.57
Wetted Perim (ft) =  0.73
Crit Depth, Yc (ft) =  0.16
Top Width (ft) =  0.59
EGL (ft) =  0.22

0 1

Elev (ft)
Section

0.75

1.00
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2.00
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 9 2022

Sanitary Line C - PUD 8

Circular
Diameter (ft) =  0.67

Invert Elev (ft) =  1.00
Slope (%) =  0.40
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.07

Highlighted
Depth (ft) =  0.14
Q (cfs) =  0.072
Area (sqft) =  0.05
Velocity (ft/s) =  1.35
Wetted Perim (ft) =  0.64
Crit Depth, Yc (ft) =  0.13
Top Width (ft) =  0.54
EGL (ft) =  0.17

0 1
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Section
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APPENDIX E – Water System Calculations and Model 
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APPENDIX F – Utility Plan, Conceptual Utility Layouts 
 



FI
LE

PA
TH

: P
:\1

90
10

8\E
NG

IN
EE

RI
NG

\E
XH

IB
IT

\U
TI

LIT
Y 

FI
LIN

G 
1 P

LA
N.

DW
G 

 LA
YO

UT
: L

AY
OU

T1
6 X

RE
Fs

: c
lie

nt 
log

o, 
e-

uti
l, p

-b
as

e-
f1,

 p-
ba

se
-f2

, p
-le

ga
l-f1

, p
-le

ga
l-f2

[U
]

ISSUE DATE:
DATE REVISION COMMENTS

SHEET NO.

DESIGNED BY:
CHECKED BY:
DRAWN BY:

PROJECT #:

PL
OT

TE
D:

 T
HU

 03
/02

/23
 1:

21
:21

P 
 B

Y:
 T

IM
 H

OF
FM

AN

1120 Lincoln Street, Suite 1000
Denver, Colorado 80203

P: 303.623.6300  F: 303.623.6311
HarrisKocherSmith.com

1
1 OF 2

03/03/2020

MJS
TEH
MJS

190108

REDTAIL RIDGE
PHASE 1 UTILITY PLAN

 02-12-2020  PER CITY OF LOUISVILLE COMMENTS

03-24-2021 PER CITY OF LOUSIVILLE COMMENTS

11-09-2022  PER CITY OF LOUISVILLE COMMENTS

NO
 C

HA
NG

ES
 A

RE
 T

O 
BE

 M
AD

E 
TO

 T
HI

S 
DR

AW
IN

G 
W

IT
HO

UT
 W

RI
TT

EN
 P

ER
MI

SS
IO

N 
OF

 H
AR

RI
S 

KO
CH

ER
 S

MI
TH

.

0

SCALE: 1" =

200 200 400

200'



FI
LE

PA
TH

: P
:\1

90
10

8\E
NG

IN
EE

RI
NG

\E
XH

IB
IT

\U
TI

LIT
Y 

FI
LIN

G 
2 P

LA
N.

DW
G 

 LA
YO

UT
: L

AY
OU

T2
8 X

RE
Fs

: c
lie

nt 
log

o, 
e-

uti
l, p

-b
as

e-
f1,

 p-
ba

se
-f2

, p
-le

ga
l-f1

, p
-le

ga
l-f2

[U
], p

-u
til-

f1,
 p-

uti
l-f2

ISSUE DATE:
DATE REVISION COMMENTS

SHEET NO.

DESIGNED BY:
CHECKED BY:
DRAWN BY:

PROJECT #:

PL
OT

TE
D:

 T
HU

 03
/02

/23
 1:

30
:36

P 
 B

Y:
 T

IM
 H

OF
FM

AN

1120 Lincoln Street, Suite 1000
Denver, Colorado 80203

P: 303.623.6300  F: 303.623.6311
HarrisKocherSmith.com

2
2 OF 2

03/03/2020

MJS
TEH
MJS

190108

REDTAIL RIDGE
PHASE 2 UTILITY PLAN

 02-12-2020  PER CITY OF LOUISVILLE COMMENTS

03-24-2021 PER CITY OF LOUISVILLE COMMENTS

11-09-2022  PER CITY OF LOUISVILLE COMMENTS

NO
 C

HA
NG

ES
 A

RE
 T

O 
BE

 M
AD

E 
TO

 T
HI

S 
DR

AW
IN

G 
W

IT
HO

UT
 W

RI
TT

EN
 P

ER
MI

SS
IO

N 
OF

 H
AR

RI
S 

KO
CH

ER
 S

MI
TH

.

0

SCALE: 1" =

200 200 400

200'






	06d Redtail Ridge PUD #1_Staff Report
	06d.1 Redtail Ridge PUD #1_Resolution
	06d.2 Redtail Ridge PUD 1_App Materials
	APPLICANT INFORMATION
	SIGNATURES & DATE
	OWNER INFORMATION
	REPRESENTATIVE INFORMATION
	CITY STAFF USE ONLY
	PROPERTY INFORMATION

	06d.3 Redtail Ridge PUD 1_PUD - PRINT
	06d.4 Redtail RidgePUD_Drainage Report - PRINT
	06d.5 Redtail Ridge PUD 1_Traffic Letter
	19055_Figures_Conformance_2025-03-13-PUD 1 Area.pdf
	Sheets and Views
	PUD 1 Area


	19055_Figures_Conformance_2025-03-13-PUD 1 SITE PLAN.pdf
	Sheets and Views
	PUD 1 SITE PLAN


	19055_Figures_Conformance_2025-03-13-PUD 1 TRIPS.pdf
	Sheets and Views
	PUD 1 TRIPS


	19055_Figures_Conformance_2025-03-13-PUD 1 TRIPS - MTS.pdf
	Sheets and Views
	PUD 1 TRIPS - MTS



	06d.6 ConocoPhillips GDP, 1st Amendment- PRINT
	06d.7 Redtail Ridge PUD 1_Conditional Comments - PRINT



