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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 a senior living community, office campus, mixed-use, 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. This main then continues east through Campus Drive and routes
through the Monarch School Campus north of Campus Drive and the Site. There is 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. Reference the Redtail
Ridge Traffic and Mobility Study prepared by Fox Tuttle, dated September 30, 2019,
and associated with this submittal for details on the status of S. 96th Street. Finally,
there is an existing main on-Site, not within any known easement, that connects to the
12-inch PVC in Campus Drive and runs east and south through 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 the intersection of Dillon Road and S. 96th Street. A conceptual drawing of the
existing sanitary sewer and proposed sanitary sewer can be found in Appendix F for
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reference. Copies of the Utility Maps provided by the City can be found in Appendix C
for reference. There are also two City Utility Atlas’s 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 generally both the existing water and sewer systems for the City of Louisville.
According to the Plan, the water supply originates from the South Boulder Creek
Project and the Northern Colorado Water Conservancy District Colorado Big Thompson
and Windy Gap Project. Water from these projects is treated at the following two water
treatment facilities: the Howard Berry Plant and the North Water Treatment Plant. 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 to comply with current regulatory water quality requirements. The plans to
update the Plant are in the City of Louisville Wastewater Facility Plan and summarized
below. Excerpts from the City of Louisville 2013 Comprehensive 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 coming on to the Site is from the North Water Treatment Plant
(hereinafter referred to as “NWTP”) which supplies 8 MGD to the existing water system.
Together with the Howard Berry Water Treatment Facility (hereinafter referred to as
“HBWTF”) with a supply of 5 MGD the City of Louisville has a gross treatment capacity
of 13 MGD. The NWTP had its pump station rebuilt and moved in 2018. At this time, it
is not known if the operations performed in 2018 increased pumping capacity. The
NWTP supplies pressurized water to both the high and mid zone pressure areas and
gravity feeds to the low zone. The HBWTF pumps water to the high-pressure zone and
gravity feeds the mid pressure zone. Water is also able to “download” from the highpressure 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 zone water
system running in Campus Drive and S. 88th Street. The mid zone system is intended
to store 3.5 Million Gallons (MG) of the 8.5 MG stored in the City 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 City of Louisville Water System
Facilities Plan Final Report are included in Appendix B for reference.
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The City of Louisville Wastewater Facility Plan (hereinafter referred to as “Sewer Plan”)
prepared by Dewberry, dated April 2013, indicates that the Plant has a rated 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. However, though the Plant has enough capacity for the full build out of the City,
the Sewer Plan concludes that the current Plant’s treatment facilities are out of date.
The revised regulations concerning water quality require stricter levels of regulation
compared to when the Plant was upgraded initially in 1999. Given this information, the
Plant thus needed to be upgraded to comply with current regulations in support of the
proposed development of the City. These upgrades to the Plant were completed in
2018 based on the recommendations of the Sewer Plan. Excerpts the City of Louisville
Wastewater Facility 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, Denver County criteria and City of
Westminster criteria where the City Criteria did not provide enough information for this
type of development. Calculations and demands were also coordinated with Dewberry
to ensure consistency and confidence in providing water and sewer service to the Site.
Denver criteria was chosen for the sanitary because it has specific Sanitary demand
calculations for proposed uses. This data along with flow demand from Dewberry
helped estimate the sanitary flows generated by each of the planned uses. Reference
“Table 1: Assumed Sanitary Flows” shown on page 6 for the flow demand data. The
Denver calculations also helped determine peak day sanitary flows, which were used to
size the sanitary mains based on City Criteria.
The City of Westminster water estimation criteria was chosen because it has specific
water system calculations for proposed use. Along with demand values from
Dewberry, this calculation method was useful in determining how much water demand
each parcel would generate for each of the planned uses; as well as, estimate the peak
day demand of the Site at full build out. Reference “Table 2: Assumed Water Demands”
shown on page 10 for these demand values.
There were two technical memos prepared by Dewberry, discussing the proposed
sanitary sewer flows, the proposed lift station design, and the proposed improvements
to the Plant. These two memos, Dewberry Technical Memo 1 - Flows and Loads and
Dewberry Technical Memo 2 - Wastewater Treatment Infrastructure, (hereinafter
referred to as “WWTP Memos”) are included in this GDP submittal as separate
documents for reference. 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.
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E. Project Timeline
At the time of this report, the Site is to be split into two subdivision filings. The first filing,
Redtail Ridge Subdivision Filing No. 1, focuses on the development of Parcels B, C,
and F. The second filing, Redtail Ridge Subdivision Filing No. 2, will plat Parcels A, D,
and E. This Final Master Utility Report will be applicable to all Parcels within each filing,
Parcels A, C, D, and E will have four development phases that will be completed over
the course of 15-20 years. Reference “Table 3: Phased Development” on page 13 to
view the development’s planned phasing dates. The final build out will be evaluated
along with the development of Parcel B for sizing of the main public utilities in this
report. A Filing Utility Plan can be found in Appendix F showing the proposed utilities to
be built with each filing. “Table 3: Phased Development” on page 13 details the
anticipated use to be built with each development phase. As site-specific development
applications are submitted to the City, each will need to provide a compliance letter
showing conformance with this Final Master Utility Report.
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. From this intersection,
there will be proposed sanitary sewer mains running north and west to provide service
to the Site. The Campus Drive proposed sanitary sewer line (hereinafter referred to as
“Line A”) will begin on the south side of Campus Drive, near the southeast corner of the
Monarch School Campus, and will run east to cross Rock Creek Tributary I before
moving north and back into Campus Drive. Line A will then run east until the
intersection of Campus Drive and Sorrel Avenue (formally known as Street B); from
which, Line A will turn south within Sorrel Avenue for roughly 675-feet before turning
east towards S. 96th Street within a proposed easement. Line A will then turn south and
run along the eastern side of the property through the intersection of Rockcress Drive
and Northwest Parkway, to the lift station in the southeast corner of the Site. Sanitary
Sewer Line B will begin at the intersection of Rockcress Drive and Sorrel Avenue and
run east until connecting to Line A just before Northwest Parkway. Sanitary Sewer Line
C will begin in Sorrel Avenue, at the point Line A turned east, and run approximately
1,358-feet south within Sorrel Avenue. Sanitary Sewer Line D will connect to Line A at
the intersection of Campus Drive and Yucca Avenue (formally known as Street A) and
run south approximately 800-feet within Yucca Avenue. Sanitary Sewer Line E will start
northwest of the intersection of Rockcress Drive and Yucca Avenue and run southeast
within Rockcress Drive until connecting to Sanitary Sewer Line B at the intersection of
Rockcress Drive and Sorrel Avenue.
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As shown in the WWTP Memos, the complete build-out condition for the Site has an
estimated sanitary sewer peak day flow of 2.0 MGD. This flow amount was utilized to
size both the on-Site and off-Site sanitary sewer mains. The on-Site sanitary sewer
mains were sized based on City criteria. City criteria specifies mean velocities greater
than 2.0 feet per second with an assumed Manning’s “n” value of 0.013 when flowing
full. Pipe capacity was evaluated at minimum slope to ensure the design had adequate
capacity. These calculations along with the peak day demands coordinated with
Dewberry and included in “Table 1: Assumed Sanitary Flows” on page 6 were used to
calculate which sanitary sewer main sizes the Site will need for the various
developments proposed within the Parcels. The pipe capacity calculation tables can be
found in Appendix D and the Filing Utility Plan can be found in Appendix F for
reference. Sanitary pipes were sized to convey the estimated peak day flows.
As shown in the Filing Utility Plan, there will be a need for a lift station on-Site to
convey the flows via force main to the Connection Point mentioned below. This lift
station location has been included in the Filing Utility Plan and will be analyzed and
designed in the WWTP Memo’s.
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 flows of 2.0 MGD or approximately 1,389 GPM (3.095 cfs) from the
intersection of 96th Street and Campus Drive and route the flows north approximately
1.55 miles to connect to an existing 21-inch PVC main (hereinafter referred to as “the
Connection Point”) near the intersection of Front Street and Country Road. Flow data
was collected over a 4-week period 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 projected peak day flow at full buildout is 3.095 cfs. Slope information for the
Connection Point has not been obtained. For analysis purposes, the pipe was
evaluated for a combined projected peak day flow of 5.229 cfs at the city criteria
minimum slope of 0.10%. At full buildout the Connection Point will have a flow depth of
18.24-inches which equates to approximately 92% full. At full buildout the pipe is
adequately sized to convey the existing peak day flows and the proposed full buildout
peak day flows from the Site to the Plant. A conceptual drawing and the Filing 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 Filing 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; from which, the sanitary flows will be routed through existing sanitary
sewer mains to the Plant. The Sewer Plan indicates that the Plant will need to be
upgraded to comply with current regulations on water quality and to accommodate
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future flows. This analysis and design information is included in the WWTP Memos
which are included in this GDP submittal for reference.
C. Peak Flow Calculations
The sanitary sewer peak day flow calculated for the Site is estimated in the WWTP
Memos to be 2.0 MGD for the complete build-out condition of the Site. As previously
mentioned, City of Denver calculation methodology along with coordinated loads from
Dewberry were used to estimate the sanitary demand for each parcel’s planned use
per each development phase. Average day demands were estimated then coordinated
with Dewberry for consistency. See “Table 1: Assumed Sanitary Flows” below for the
coordinated sanitary flows by use. Peak day flows were then estimated for each phase
of development based on the densities in “Table 3: Phased Development” on page 13.
See Appendix D for the estimated cumulative sanitary loads by development phase.
The on-Site gravity sewer mains were then sized based on the final build out peak day
demand of each development parcel. Utilizing the pipe capacity information from
Section 2 of this report. The proposed on-Site gravity mains will utilize a mix of 8-inch
PVC, 12-inch PVC, 15-inch PVC and 21-inch PVC pipes to convey sanitary flows to the
lift station (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.
Table 1: Assumed Sanitary Flows
80 gal/room
90 gal/pers - 2 pers/unit
0.38 gal/sq.ft.
200 GPD/ 1000 sq.ft.

Hotel
Residential/Retirement
Shopping
Office

As mentioned previously, the Connection Point has capacity to convey peak day flows
at full buildout. “Figure 1: Connection Point Flow Monitoring” below shows the 4 weeks
of flow monitoring that was collected. The peak value seen during the collection period
was 958.68 GPM (2.134 cfs). This peak value, combined with the peak day flows from
the Site, 1,389 GPM (3.095 cfs), total 2,347 GPM or 5.229 cfs. At the criteria’s
minimum slope of 0.10% the Connection Point will have a flow depth of 1.52-feet and
will be 92% full.
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11/26/2019 1:30
11/26/2019 14:45
11/27/2019 4:00
11/27/2019 17:15
11/28/2019 6:30
11/28/2019 19:45
11/29/2019 8:45
11/29/2019 22:00
11/30/2019 11:15
12/1/2019 0:30
12/1/2019 13:45
12/2/2019 3:00
12/2/2019 16:15
12/3/2019 5:30
12/3/2019 18:45

0

Figure 1: Connection Point Flow Monitoring
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 additions 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 to the Plant including
accommodations to increase in sanitary loading on the Plant. The WWTP Memos
included in this GDP submittal detail the design and analysis of these Plant
enhancements.
The Site phasing was broken out below such that the listed development parcel per
Filing has listed the sanitary sewer improvements to be constructed during said Filing.
Redtail Ridge Subdivision Filing No. 1 – Parcels B, C, and F
•
•
•

Sanitary Sewer Line A constructed in its entirety, see Section 2A on page 4 and
Appendix F Filing 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 Filing 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 Filing Utility Plan to reference Line A’s alignment.
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Redtail Ridge Subdivision Filing No. 2 – Parcels A, D, and E
•
•

Sanitary Sewer Line D constructed in its entirety, see Section 2A on page 4 and
Appendix F Filing 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 Filing 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
Parcels A, B, C, D, and E, are all built-out and contributing sanitary sewer flow to the
Plant. In this report, this condition is represented by an estimated sanitary sewer peak
day flow rate of 2.0 MGD per the WWTP Memos included in this GDP submittal.
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 on Site. The first will be
connecting to the existing 12-inch PVC main in Campus Drive at the southeast corner
of the Monarch School Campus and will run east within the proposed Campus Drive
extension to connect to the existing 8-inch DIP main in S. 96th Street at its future
intersection with Campus Drive. A Pressure Reducing Valve (PRV) will be installed
north of this connection because the main in S. 96th Street is part of the City’s lowpressure zone. See Section B of this report on page 9 for further pressure information.
Another 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 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 the intersection with Northwest
Parkway. At this intersection, this 12-inch PVC main will downsize to an 8-inch PVC
main and run north, within a proposed easement on the eastern edge of the Site, to
connect to the existing 8-inch DIP main underneath S. 96th Street. City staff will need
to check the integrity of the above mentioned existing 8-inch DIP to determine if
replacement is warranted. The Redtail Ridge Traffic and Mobility Study prepared by
Fox Tuttle, dated September 30, 2019, and included in this submittal details the
proposed roadway for S 96th Street. A third proposed 12-inch PVC water line will
connect the water main in Campus Drive to the water main in Rockcress Drive through
the proposed Sorrel Avenue. Data received for development in Parcel B shows a 12”
PVC loop from Campus Drive through Parcel B and connecting to Sorrel Avenue. It
was assumed that Parcel C will connect to the water main in Campus Dr and Sorrel
Avenue. Parcels A, E and D were assumed to connect to the proposed water main in
Rockcress Drive. Specific water main loops will be provided with the subdivision and
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PUD process 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 Filing
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 HBWTF. The
MPWZ is pressurized with pumps and maintains a pressure of 70-80 pounds per
square inch (psi). It was assumed that a PRV will be installed on the water main within
S. 96th Street north of Campus Drive at the 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 were proposed to
be set at 60 psi to ensure that the LPWZ does not become pressurized by the MPWZ.
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 in 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.
An elevation head of 5,531.5-feet was assumed for the LPWZ based on a static
pressure of 70 psi. 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.
C. Average and Peak Water Demand Calculations
In order to estimate domestic water supply, an assumed demand of 120 gallons per
day (gpd) per person was used for the residential demand with 2 persons per unit
assumed. The WWTP Memos estimate a different value, 2.5 people per unit, which is
based off historical data and demands from the City. This report uses 2 persons per
unit because most of the residential uses were assumed to be multifamily development.
As for the other proposed uses, the follow demands were used: 0.38 gallons per
square foot (gal/sf) for the shopping / mixed use, 60 gallons per room (gal/room) for the
hotels, and 75 gallons per 1000 square feet of office space for office use. These
demands were then applied to the overall density for each build out level as specified in
Redtail Ridge Final Master Utility Report
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“Table 3: Phased Development” on page 13. The Max Day Demand was calculated,
per City of Westminster calculation methodology, to be 2.5 x Average Day Demand;
and, peak day demands were calculated as 4.0 x Average Day Demand. Then, peak
day demands per City Criteria were also calculated to be 9.0 GPM per developed acre
for each parcel. These two calculations, from the City of Westminster and from the City
Criteria, were used as a benchmark to compare to the peak day demand specified in
the Water Plan as 2.68 x Average Day Demand. The peak day demand as calculated
from the Water Plan was used in the model for the Site as requested by the City.
Demands for each development phase can be found in Appendix E for reference and
“Table 2: Assumed Water Demands” below contains the assumed water demands by
use.
Table 2: Assumed Water Demands
100 gal/room
120 gal/pers - 2 pers/unit
0.38 gal/sf
220 gal/1000 sf

Hotel
Residential/Retirement
Shopping
Office

The City of Louisville has a high zone storage capacity of 2.0 MGD and midzone
storage of 3.5 MGD. The NWTP has a firm pumping capacity of 3.0 MGD and the
HBWTF has a firm pumping capacity of 3.5 MGD. The two combined results in a 6.5
MGD firm pumping capacity. Both plants combined have a total pumping capacity of
11.0 MGD. 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 requested peaking factor of 2.68 from the Water Plan, the Corporate
user in parcel B Filing 1 will have a peak day demand of 0.294 MGD. Then, adding in
the peak day demand for parcels A, C, D, and E results in a total development phase 1
peak day demand of 1.189 MGD. This peak day demand would increase the City’s total
peak day demand to 9.609 MGD. Following this logic, the peak day demands for
development phases 2, 3, and 4 were 2.002 MGD, 2.473 MGD, and 2.716 MGD
respectively. This Resulted in a City peak day demand of 10.422 MGD, 10.893 MGD
and 11.136 MGD respectively. These demands do not include irrigation for the
proposed parcels. The city has a treatment capacity of 13.0 MGD between both water
plants. Additional storage may be necessary before complete build out to ensure
supply during peak day demand or fire scenarios. Storage increase in the highpressure zone would benefit the entire city network as water gravity flows from the high
zone to the mid and low zone pressure areas.
D. Fire Flow Water Demand
According to the 2018 International Fire Code (IFC) and using data from the potential
developer, Parcel B was assumed to have the largest fire demand at 6,000 GPM with a
Redtail Ridge Final Master Utility Report
Page 10

4-hour duration for Type II-A construction and a gross floor area of 160,000 sf. It was
assumed that a building fire suppression system would be utilized to reduce the fire
demand in Parcel B by 50% to 3,000 GPM with a 4-hour duration per table B105.2 in
Appendix B of the IFC. For the purposes of this model, a 3,000 GPM fire flow
requirement was utilized for the fire demand of each parcel. A worst-case scenario of
6,000 GPM with Peak Day flows was also evaluated for each parcel if a 50% reduction
in fire flow was not approved. This analysis yielded velocities within the water system
that exceeded industry standard 10 ft/s but were less than City Criteria max velocity of
15 ft/s. 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 3000 g will have to be evaluated by
parcel to determine impacts to the proposed water system.
E. Irrigation Water Demand
Irrigation demands were calculated for each parcel for each level of build out based on
the available information at the time this report was written. “Table 3: Phased
Development” on page 13 outlines when specific improvements are expected for each
of the parcels. Irrigation demands were applied in 25% increments for each buildout
level of the complete build-out condition. Parcel B is fully built-out in development
phase 1, therefore 100% of the irrigation demand is applied at phase 1 of the analysis
for that parcel. The acreage percentage of walks, landscape and amenities was
estimated; and, used in turn, to determine how much of this area was proposed to be
irrigated. Of the estimated area of walks, landscape, and amenities, the percentage of
irrigated landscape was estimated at 30% sod, 30% drip irrigation/ landscape beds,
and 40% native grass area. For these types of irrigated areas, irrigation demands were
assumed for each planting type. The assumed demands were 2.5 ac-ft/yr/ac for sod,
1.0 ac-ft/yr/ac for drip irrigation/landscape beds, and 0.2 ac-ft/yr/ac for native grass
area.
F. Water Modeling
In the analysis of the water system, this report models the max day + irrigation
demands, peak day demands, and max day + irrigation + fire flow demands for each
parcel. In addition to this analysis, an analysis for each level of build-out was also
performed. The peak day demand + fire flow using the peaking factor of 2.68 was also
analyzed in this model. To ensure that the water system is robust enough; a worst-case
fire scenario using the peak factor of 2.68 with the phase 4 full development demands
and a 6,000 GPM fire flow scenario was also evaluated.
An analysis of the max day+ irrigation + fire flow was also completed for the full
buildout condition. The water pressures for this condition were between 65 psi and 105
psi with pipe velocities under 8.19 ft/s. Additionally the worst-case peak day+ 6,000
GPM fire flow per City Criteria had pressures between 49 psi and 65 psi and pipe
Redtail Ridge Final Master Utility Report
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velocities below 13.61 ft/s. These 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.
G. Project Phasing
The Site phasing was broken out below such that the listed development parcel per
Filing has listed the water system improvements to be constructed during said Filing.
Redtail Ridge Subdivision Filing No. 1 – Parcels B, C, and F
•

•

•

The water main will connect to the existing water main near Disk Drive and S.
96th Street and continue south within a proposed easement to the intersection of
Rockcress Avenue and Northwest Parkway. From this intersection it will turn
west and run within Rockcress Avenue to the intersection of Rockcress Avenue
and Sorrel Avenue, see Section 3A on page 8 and Appendix F Filing Utility Plan
to reference this alignment.
The water main will be constructed from the intersection of Rockcress Avenue
and Sorrel Avenue north through Sorrel Avenue to the roundabout at Sorrel
Avenue and Campus Drive. See Section 3A on page 8 and Appendix F Filing
Utility Plan to reference this alignment.
From the roundabout 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, form the roundabout, 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 there. See Section 3A on page 8 and
Appendix F Filing Utility Plan to reference this alignment.

Redtail Ridge Subdivision Filing No. 2 – Parcels A, D, and E
•

•

The water main will be constructed from the intersection of Rockcress Avenue
and Sorrel Avenue northwest through Rockcress Avenue to the intersection of
Rockcress Avenue and S. 88th Street. See Section 3A on page 8 and Appendix
F Filing 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 8 and
Appendix F Filing Utility Plan to reference this alignment.

Complete Build Out Condition
The complete build-out condition specified in this report represents the condition where
Parcels A, B, C, D, and E, are all built-out and contributing demands to the water
system. This report references development phases as associated with the timing of
when uses and improvements are expected to be built. Phase 1 refers to the 2022
buildout, Phase 2 to the 2025 buildout, Phase 3 to the 2030 buildout, and Phase 4 to
Redtail Ridge Final Master Utility Report
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the 2040 buildout. “Table 3: Phased Development” below describes this type of phasing
which was only used to determine demands for the water system.
Table 3: Phased Development
REDTAIL RIDGE
Louisville, Colorado
1/13/2020
Land Use

Intensity

Phase 1 (2022 Buildout)
Parcel A - Senior Housing Attached
Parcel B - General Office Building
Parcel C - Shopping Center
Parcel C - Business Hotel
Parcel C - General Office Building
Parcel C - Residential Units
Parcel E - General Office Building

400
500000
10000
240
150000
600
150000

units
sf
sf
units
sf
units
sf

Phase 2 (2025 Buildout)
Parcel A - Senior Housing Attached
Parcel C - Shopping Center
Parcel C - Residential Units
Parcel C - General Office Building
Parcel D - General Office Building
Parcel E - General Office Building

400
15000
300
300000
90000
200000

units
sf
units
sf
sf
sf

Phase 3 (2030 Buildout)
Parcel A - Senior Housing Attached
Parcel C - Shopping Center
Parcel C - General Office Building
Parcel D - General Office Building
Parcel E - General Office Building

250
20000
300000
90000
100000

units
sf
sf
sf
sf

Phase 4 (2040 Buildout)
Parcel C - Shopping Center
Parcel C - General Office Building
Parcel D - General Office Building

25000
280000
90000

sf
sf
sf

4. Parcel B BUILDOUT
At the time of this report Parcel B will be the first parcel to be developed in
development phase 1 and will be provided water mains within Campus Drive, Sorrel
Avenue, and Rockcress Avenue as a part of Redtail Ridge Subdivision Filing No. 1.
Redtail Ridge Final Master Utility Report
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5. CONCLUSIONS
A. Analysis Summary
The proposed sanitary sewer for the Site will be designed to have capacity for the
estimated 2.0 MGD peak day flow expected with the full buildout condition of the Site.
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. This Force Main will
have the capacity needed to accommodate flow from the Site’s development. At the
Connection Point described above, 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 included in this GDP submittal, 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
peak flow of 2.134 cfs was observed at the Connection Point. The full buildout peak
flow for the Site will be 3.095 cfs. This totals 5.229 cfs at the Connection Point which
results in a flow depth of 1.52-feet and equates to approximately 92% full. 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 buildout of the Site.
The analyzed water scenarios had pressure values between 65 psi and 105 psi with
pipe velocities under 8.19 ft/s. Additionally the peak hour + 6,000 GPM fire flow per City
Criteria had pressures between 35 psi and 65 psi and pipe velocities below 13.61 ft/s.
This velocity was less than the City Criteria limit of 15 ft/s. A model was also run for the
first development phase of construction for Parcel B. The proposed 12-inch main within
Campus Drive and Sorrel Avenue is large enough to supply the 3,000 GPM fire flow
needed while maintaining pipe velocities below 10 ft/s. At full buildout 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 buildout peak day demand of 2.716
MGD resulting in a City peak demand of 11.136 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
LPWZ and MPWZ. Additional storage is recommended to supply the City and the Site
at full buildout for these zones at peak day demand. This information is based on the
Water Plan provided by the city which was completed in 2012. If more recent demand
data is provided, it can be used to further understand the current water supply for the
City and the future water supply once the Site is built out.
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APPENDIX A – Vicinity Map
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dŚĞWůĂŶŶŝŶŐŽŶƚĞǆƚ
ůŽĐŬWĂƩĞƌŶ
dŚĞŝƚǇ͛ƐƐƚƌĞĞƚŶĞƚǁŽƌŬ͕ŽƌďůŽĐŬƉĂƩĞƌŶ͕ŝƐƚŚĞ
ƐŬĞůĞƚŽŶŽĨƚŚĞĐŽŵŵƵŶŝƚǇ͘dŚĞďůŽĐŬƉĂƩĞƌŶĚŝĐƚĂƚĞƐ
ƚŚĞĚĞǀĞůŽƉŵĞŶƚŇĞǆŝďŝůŝƚǇĂŶĚƵůƟŵĂƚĞůǇƚŚĞƉŚǇƐŝĐĂů
ĐŚĂƌĂĐƚĞƌŽĨƚŚĞĐŽŵŵƵŶŝƚǇ͘dŚĞďůŽĐŬƉĂƩĞƌŶĞƐƚĂďlishes the street network and street hierarchy of the
community, which in turn dictate the mass, scale, and
ŽƌŝĞŶƚĂƟŽŶŽĨďƵŝůĚŝŶŐƐ͘dŽŐĞƚŚĞƌ͕ƚŚĞƐƚƌĞĞƚƐĂŶĚďƵŝůĚŝŶŐƐĚĞƚĞƌŵŝŶĞƚŚĞŝƚǇ͛ƐǁĂůŬĂďůŝůŝƚǇ͘

ĞŶĂďůĞƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨŵŽƌĞƵƌďĂŶďůŽĐŬƉĂƩĞƌŶƐ͕
ďƵŝůĚŝŶŐƐƚŽĐŬĂŶĚĐŽŵŵƵŶŝƚǇƐƵƉƉŽƌƚĞĚůĂŶĚƵƐĞƐ͘hƌďĂŶďůŽĐŬƉĂƩĞƌŶƐ͕ůŝŬĞƚŚĂƚŝŶKůĚdŽǁŶĂŶĚŽǁŶƚŽǁŶ
>ŽƵŝƐǀŝůůĞ͕ŚĂǀĞŚŝŐŚƌĞƐŝůŝĞŶĐǇĂŶĚŇĞǆŝďŝůŝƚǇŝŶĂĐĐŽŵŵŽĚĂƟŶŐĚĞǀĞůŽƉŵĞŶƚĂŶĚƌĞĚĞǀĞůŽƉŵĞŶƚŽǀĞƌƟŵĞ͘
dǇƉŝĐĂůƐƵďƵƌďĂŶďůŽĐŬƉĂƩĞƌŶƐŚĂǀĞŶŽƚĚĞŵŽŶƐƚƌĂƚĞĚ
similar resiliency.

ƐĞǆŝƐƟŶŐƐƚƌĞĞƚƐĂƌĞŝŵƉƌŽǀĞĚĂŶĚŶĞǁƐƚƌĞĞƚƐĂƌĞ
ƉƌŽƉŽƐĞĚŝŶƚŚĞŽŵƉƌĞŚĞŶƐŝǀĞWůĂŶ͕ŝƚŝƐŝŵƉŽƌƚĂŶƚ
ƚŽƵŶĚĞƌƐƚĂŶĚƚŚĞďůŽĐŬƉĂƩĞƌŶƚŚĂƚŝƐĞŶǀŝƐŝŽŶĞĚǁŝůů
establish the character of development and redevelopment for years to come.
dŚĞŝƚǇ͛ƐĞǆŝƐƟŶŐďůŽĐŬƉĂƩĞƌŶĐƌĞĂƚĞƐƚŚƌĞĞĚŝƐƟŶĐƟǀĞ
character zones within Louisville: ƵƌďĂŶ͕ƐƵďƵƌďĂŶ, and
rural. Downtown and Old Town (built before 1960) and
the newer subdivisions of North End and Steel Ranch
(built since 2008) have established interconnected
ƐƚƌĞĞƚƐǁŝƚŚƐŵĂůůĞƌďůŽĐŬƉĂƩĞƌŶƐĂŶĚƐƵƉƉŽƌƟŶŐĂůůĞǇƐ͘dŚĞďůŽĐŬƐƚƌƵĐƚƵƌĞŝŶƚŚĞŶŽƌƚŚĞĂƐƚĞƌŶƉŽƌƟŽŶŽĨ
ƚŚĞŝƚǇĚŝĐƚĂƚĞƐƐŵĂůůĞƌƉƌŽƉĞƌƚǇƉĂƌĐĞůƐ͕ŝŶƚĞƌĐŽŶŶĞĐƚed smaller streets and a more walkable urban character.
ŽŶƚƌĂƐƟŶŐŽǁŶƚŽǁŶĂŶĚKůĚdŽǁŶĂƌĞƚŚĞƐƵďƵƌďĂŶ
;ůĞƐƐǁĂůŬĂďůĞͿĂƌĞĂƐŽĨƚŚĞŝƚǇĂůŽŶŐ^ŽƵƚŚŽƵůĚĞƌ
ZŽĂĚĂŶĚDĐĂƐůŝŶŽƵůĞǀĂƌĚĂŶĚĞǀĞƌǇƚŚŝŶŐďƵŝůƚďĞtween 1961 and 2007. The character of these suburban
ĂŶĚƌƵƌĂůĂƌĞĂƐŽĨƚŽǁŶŝƐŝŶŇƵĞŶĐĞĚďǇƚŚĞŝƌůŝŵŝƚĞĚ
ƐƚƌĞĞƚŶĞƚǁŽƌŬƐĂŶĚůĂƌŐĞƌĂƌƚĞƌŝĂůƐ͕ĐƌĞĂƟŶŐƐŝŶŐůĞƉƵƌpose suburban retailing and employment environments.
ƉƌŽďůĞŵǁŝƚŚƐƵďƵƌďĂŶďůŽĐŬƉĂƩĞƌŶƐŝƐƚŚĂƚĂŌĞƌ
10 to 15 years, the retail centers built upon them are
ŽƵƚƉĞƌĨŽƌŵĞĚďǇŶĞǁĞƌĐŽŵƉĞƟƟŽŶ͘^ŝŐŶŝĮĐĂŶƚƉƵďůŝĐ
investment is then needed to reshape the blocks to
accommodate a variety of retailing formats and land
ĚĞǀĞůŽƉŵĞŶƚƉĂƩĞƌŶƐ͕ĂůůŽǁŝŶŐƚŚĞƌĞƚĂŝůĐĞŶƚĞƌƐƚŽ
successfully compete again.
ůŽĐŬƉĂƩĞƌŶƐĂŶĚŝŶĨƌĂƐƚƌƵĐƚƵƌĞŝŶĨŽƌŵĂŶĂƌĞĂ͛Ɛ
ďƵŝůĚŝŶŐŝŶǀĞŶƚŽƌǇ͕ĚĞǀĞůŽƉŵĞŶƚƉĂƩĞƌŶƐ͕ĂŶĚůĂŶĚƵƐĞ
ƚǇƉĞƐ͘/ƚŝƐŝŵƉŽƌƚĂŶƚĨŽƌƚŚĞŽŵƉƌĞŚĞŶƐŝǀĞWůĂŶƚŽ

ZĂǁtĂƚĞƌ^ŽƵƌĐĞƐ

The two water treatment plants have a combined treatŵĞŶƚĐĂƉĂĐŝƚǇŽĨϭϯŵŐĚ͘dŽŐĞƚŚĞƌ͕ƚŚĞƚǁŽĨĂĐŝůŝƟĞƐ
ƐĞƌǀĞƚŚƌĞĞƉƌĞƐƐƵƌĞǌŽŶĞƐǁŝƚŚŝŶƚŚĞŝƚǇ͘ǁĂƚĞƌ
system capacity analysis examined both demand and
ůŽĐĂƟŽŶŽĨƚŚĞƉƌŽũĞĐƚĞĚďƵŝůĚͲŽƵƚŽĨƚŚĞŝƚǇĂƐǁĞůůĂƐ
the 20 year market forecast.

ůŽĐŬWĂƩĞƌŶ

DƵŶŝĐŝƉĂůhƟůŝƟĞƐĂŶĚ/ŶĨƌĂƐƚƌƵĐƚƵƌĞ
DƵŶŝĐŝƉĂůƵƟůŝƟĞƐĂŶĚŝŶĨƌĂƐƚƌƵĐƚƵƌĞ;ǁĂƚĞƌ͕ƐĞǁĞƌ͕ĂŶĚ
ƐƚŽƌŵǁĂƚĞƌͿĂƌĞĐƌŝƟĐĂůŝŶĚĞĮŶŝŶŐƚŚĞĞĐŽŶŽŵŝĐǀŝƚĂůŝƚǇ
ĂŶĚƉŚǇƐŝĐĂůĐŚĂƌĂĐƚĞƌŽĨƚŚĞŝƚǇ͘dŚĞŝƌĐĂƉĂĐŝƚǇĚĞĮŶĞƐ
ƚŚĞŐƌŽǁƚŚƉŽƚĞŶƟĂůŽĨƚŚĞŝƚǇ͘dŚĞŝƌƉůĂĐĞŵĞŶƚĂŶĚ
ĚĞƐŝŐŶĐŽŶƚƌŝďƵƚĞƚŽƚŚĞƉŚǇƐŝĐĂůĐŚĂƌĂĐƚĞƌŽĨƚŚĞŝƚǇ͘
Louisville’s water supply originates from two primary
ƐŽƵƌĐĞƐ͗^ŽƵƚŚŽƵůĚĞƌƌĞĞŬĂŶĚƚŚĞEŽƌƚŚĞƌŶŽůŽƌĂĚŽtĂƚĞƌŽŶƐĞƌǀĂŶĐǇŝƐƚƌŝĐƚĐŽŶƐŝƐƟŶŐŽĨƚŚĞŽůŽrado Big Thompson and Windy Gap projects.
dŚĞŝƚǇŝƐƚƌĞĂƟŶŐϰ͕ϬϬϬĂĐƌĞͲĨĞĞƚ;&ͿŽĨǁĂƚĞƌĂǇĞĂƌ͕
with peak demands approaching 9.0 million gallons
ƉĞƌĚĂǇ;ŵŐĚͿ͘ZĂǁǁĂƚĞƌĨƌŽŵƚŚĞŝƚǇ͛ƐĞƐƚĂďůŝƐŚĞĚ
sources is treated and distributed to individual businessĞƐĂŶĚƌĞƐŝĚĞŶĐĞƐĨƌŽŵƚŚĞŝƚǇ͛ƐƚǁŽǁĂƚĞƌƚƌĞĂƚŵĞŶƚ
ĨĂĐŝůŝƟĞƐ͗ƚŚĞ,ŽǁĂƌĚĞƌƌǇWůĂŶƚand ƚŚĞEŽƌƚŚWůĂŶƚ.
ƵƌƌĞŶƚůǇ͕ďŽƚŚƉůĂŶƚƐŽƉĞƌĂƚĞĂƚŽƌƵŶĚĞƌĐĂƉĂĐŝƚǇ͘

dŚĞĞǆŝƐƟŶŐǁĂƚĞƌƐƵƉƉůǇĂŶĚƚƌĞĂƚŵĞŶƚĐĂƉĂĐŝƚǇĂƌĞ
ƐƵĸĐŝĞŶƚƚŽĂĐĐŽŵŵŽĚĂƚĞƚŚĞĞǆƉĞĐƚĞĚϮϬͲǇĞĂƌĚĞǀĞůŽƉŵĞŶƚĂďƐŽƌƉƟŽŶĂƐƐƵŵƉƟŽŶƐŽĨƚŚĞ&ƌĂŵĞǁŽƌŬ͘
However, it is important to note, the Howard Berry Plant
ŵĂǇƌĞƋƵŝƌĞĂĚĚŝƟŽŶĂůĐĂƉĂĐŝƚǇƚŽƐĞƌǀĞƚŚĞƉƌŽũĞĐƚĞĚ
build-out of the mid and lower water pressure zones of
ƚŚĞŝƚǇ͘dŚĞƉƌŝŵĂƌǇĚƌŝǀĞƌŽĨĨƵƚƵƌĞǁĂƚĞƌĚĞŵĂŶĚǁŝůů
ďĞƚŚĞŽĸĐĞĂŶĚŝŶĚƵƐƚƌŝĂůƵƐĞƐĞǆƉĞĐƚĞĚŝŶƚŚĞĞŶƚĞŶŶŝĂůsĂůůĞǇ͕ƚŚĞWŚŝůůŝƉƐϲϲƉƌŽƉĞƌƚǇ͕ĂŶĚƚŚĞŽůŽƌĂĚŽ
dĞĐŚŶŽůŽŐǇĞŶƚĞƌ;dͿ͘
The Wastewater Treatment Plant provides sanitary
ƐĞǁĂŐĞƚƌĞĂƚŵĞŶƚĨŽƌƚŚĞŝƚǇŽĨ>ŽƵŝƐǀŝůůĞ͘dŚĞƌĞŝƐĂ
surplus of sanitary treatment capacity currently on-line
ƚŽƐĞƌǀĞƚŚĞƉƌŽũĞĐƚĞĚĚĞŵĂŶĚŽĨƚŚĞŝƚǇĂƐƌĞŇĞĐƚĞĚŝŶ
the Framework.
dŚĞ^ĂŶŝƚĂƌǇdƌĞĂƚŵĞŶƚWůĂŶƚŝƐĐƵƌƌĞŶƚůǇŽƉĞƌĂƟŶŐĂƚĂ
daily average of 2 million gallons per day (mgd) or 59%
ŽĨŝƚƐĐĂƉĂĐŝƚǇ͘,ŝƐƚŽƌŝĐĂůůǇ͕ƚŚĞƉůĂŶƚŚĂƐƐĞĞŶŇŽǁƐĂƐ
ŚŝŐŚĂƐϮ͘ϴŵŐĚ͘ĚĚŝƟŽŶĂůƚƌĞĂƚŵĞŶƚĐĂƉĂĐŝƚǇǁĂƐ
ĂĚĚĞĚŝŶϭϵϵϵŐŝǀŝŶŐƚŚĞƉůĂŶƚĂŵĂǆŝŵƵŵƉĞƌŵŝƩĞĚ
capacity of 3.4 mgd.

tĂƚĞƌWƌĞƐƐƵƌĞŽŶĞƐ

The Wastewater Treatment Plant has reached the end
of its useful life based upon the age of the facility and
ƵƉĐŽŵŝŶŐƌĞŐƵůĂƚŽƌǇǁĂƚĞƌƋƵĂůŝƚǇƌĞƋƵŝƌĞŵĞŶƚƐ͘
ŽŶƐƚƌƵĐƟŽŶŝƐĐƵƌƌĞŶƚůǇďĞŝŶŐƉůĂŶŶĞĚĨŽƌƚŚĞtĂƐƚĞwater Treatment Plant to meet regulatory and growth
ƌĞƋƵŝƌĞŵĞŶƚƐ͘/ŵƉƌŽǀĞŵĞŶƚƐƚŽƚƌĂŶƐŵŝƐƐŝŽŶŵĂŝŶƐ
ĂŶĚůŝŌƐƚĂƟŽŶƐǁŝůůďĞŶĞĞĚĞĚǁŝƚŚďƵŝůĚŽƵƚŽĨƚŚĞŽůŽƌĂĚŽdĞĐŚŶŽůŽŐǇĞŶƚĞƌĂŶĚƚŚĞWŚŝůůŝƉƐϲϲƉƌŽƉĞƌƚǇ͘
dŚĞƌĞĂƌĞĂůƐŽůŝŵŝƚĂƟŽŶƐŝŶƚŚĞƐĂŶŝƚĂƌǇƐĞǁĞƌƉŝƉĞƐ
located in the Downtown and Old Town areas. The pipes
ŝŶƚŚŝƐĂƌĞĂĂƌĞƚŚĞŽƌŝŐŝŶĂůǀŝƚƌŝĮĞĚĐůĂǇƉŝƉĞƐ͕ĐŽŶstructed in the mid 1900s. As the pipes have aged, they
ŚĂǀĞďĞŐƵŶƚŽďƌĞĂŬĚŽǁŶ͘dŚĞŝƚǇĂŶŶƵĂůůǇƌĞƉůĂĐĞƐ
ƉŽƌƟŽŶƐŽĨƚŚĞƐĞƉŝƉĞƐǁŝƚŚWsƉŝƉĞƐƚŽŵĂŝŶƚĂŝŶƚŚĞ
ŝŶƚĞŐƌŝƚǇŽĨƚŚĞĐŽůůĞĐƟŽŶƐǇƐƚĞŵ͘

tĂƐƚĞtĂƚĞƌdƌĞĂƚŵĞŶƚWůĂŶƚ/ŵƉƌŽǀĞŵĞŶƚdŝŵĞůŝŶĞƐ
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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:
x
x
x
x
x
x

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,
Louisville Reservoir
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:
x
x
x
x

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

ES-1
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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:
x
x
x
x
x
x

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.
Water Demands
x

Establish basis for
developing water system
needs

Plant Capacity Evaluations

x

Projects needed to alleviate
treatment process
bottlenecks

Water System Redundancy
x

Water System Facilities Plan
Regulations
x
x

Projects to meet drinking
water quality and other
regulations
Impacts to plant capacity

Operability

x
x

Projects to improve
operability and reliability
Projects to reduce O&M
costs

x

Projects to meet
system redundancy
requirements
Water system design

Security

x

Projects and infrastructure
to meet security
requirements

Diagram 1-1: Key Planning Components for the 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:
x
x

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:
x
x
x

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.
2
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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.

Water System Facility Plan Components
Report
Document

Capital
Management
Spreadsheets

Capacity
Evaluation
Spreadsheet

Public Outreach
Summary
Report

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.

3

Water System Facilities Plan - 293092

CHAPTER 2
Description of Water System

Final – July 2012

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 Diversion Structure
water resources. Other resources include rights and storage on Coal in Eldorado Canyon
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 ttransfers 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.
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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 dualmedia 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
Filtration provides a positive barrier for
strained out of the water in the filter. The City’s pathogenic organisms
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.
5
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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;
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
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
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.
staff Flow of water into the various pressure
zones is summarized in Table 2-1.
Table 2-1: Current Pressure Zone Configuration

Zone
Low Zone

NWTP

Gravity Fed

Mid Zone
High Zone

Pumped to High Zone
and download to Mid
Zone
Pumped

HBWTF
Gravity fed to Mid Zone
and download to Low
Zone
Gravity fed
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
NWTP
HBWTF

2.5

Total Pumping
Capacity
5.0
6.0

Firm Pumping
Capacity
3.0
3.5

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 provi
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)
6
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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%
80% of Peak Day Demand plus fire flow,
although as noted there can be significant deviation
deviations from this rough
ough 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
one 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
Low
Mid
High
Total

Water Storage
Volume
3.0
3.5
2.0
8.5

7

Buildout Peak Day
Demand
3.0 – 3.5
4.7 – 5.9
2.7 – 2.8
10.4 – 12.2
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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.
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Single Family
Population (2)

Population (2)

18,497
18,584
18,671
18,758
19,123
19,215
20,162
22,192

23,000

PROJECTED

2012
2013
2014
2015
2019
2020
2025
2030

BUILDOUT

Single Family
Avg. Day
Demand (MGD)
Low (7)
High (8)
1.893
2.057
1.901
2.066
1.908
2.074
1.916
2.083
1.927
2.094
1.930
2.098
1.958
2.128
2.018
2.194
No
No Data
Data

1.959
1.865
2.108
1.993
1.567
1.691
1.486
1.658
1.842
No Data
No Data
No Data
1.585
No Data

Single Family
Avg. Day
Demand (MGD)

No Data

3,248
3,267
3,286
3,305
3,540
3,601
4,215
5,529

Multifamily
Population (2)

3,019
2,756
3,745
3,782
3,441
3,123
3,244
3,090
3,378
No Data
No Data
No Data
3,057
2,995

Multifamily
Population (3)(5)

No Data

Multifamily Average
Day Flow (MGD) (9)
0.229
0.230
0.231
0.233
0.249
0.254
0.297
0.389

0.227
0.225
0.234
0.236
0.196
0.204
0.194
0.229
0.239
No Data
No Data
No Data
0.226
No Data

Multifamily Avg.
Day Demand (MGD)

No Data

Non-Residential
Services (2)(6)
552
553
555
556
559
570
576
604

387
482
482
482
482
496
519
522
530
No Data
No Data
No Data
549
550

Non-Residential
Services (2)(3)(6)

Non-Residential Average
Day Flow (MGD)
Low (7)
High (8)
1.338
1.454
1.341
1.458
1.344
1.461
1.348
1.465
1.354
1.472
1.381
1.502
1.395
1.517
1.465
1.592
No
No Data
Data

1.148
1.129
1.306
1.216
0.720
0.989
0.915
1.061
1.307
No Data
No Data
No Data
1.014
No Data

Non-Residential Average
Day Flow (MGD)

Total Demand Based on
User Categories (MGD) (10)
Low
High
4.146
4.483
4.161
4.499
4.176
4.515
4.191
4.531
4.232
4.574
4.273
4.618
4.375
4.725
4.642
5.005
No
No Data
Data

3.996
3.859
4.373
4.129
2.976
3.457
3.111
3.534
4.061
No Data
No Data
No Data
3.385
No Data

Total Demand Based on
User Categories (MGD) (10)
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4.033
3.973
4.454
4.253
3.089
3.408
2.996
3.496
3.855
3.72
3.716
3.251
3.37
No Data

Avg. Demand
(MGD) (1)

4.552

HMM Project No.: 293092
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5.078

Average Flow
Based on Total
Population(MGD)
Low
High
3.757
4.083
3.769
4.103
3.784
4.122
3.800
4.141
3.865
4.222
3.881
4.242
4.049
4.451
4.409
4.899

(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.

No Data

15,855
15,920
15,985
16,050
16,141
16,165
16,401
16,908

15,158
15,306
15,306
15,306
15,306
15,296
15,330
15,337
15,345
No Data
No Data
No Data
15,319
15,415

18,177
18,062
19,051
19,088
18,747
18,419
18,574
18,427
18,723
18,989
19,461
19,656
18,376
18,410

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Single Family
Population (3)(4)

Population (1)(2)

Year

Table 4-4: Average Day Demand Projection Summary
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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.
Year
2003
2004
2005
2006
2007
2008
2009
2010
Average
75th Percentile

Table 4-5: Historical Post Drought Peaking Factors
Peak Day Demand
Average Day
Peaking Factor
Demand
9.717
3.408
2.85
7.796
2.996
2.60
9.473
3.496
2.71
9.462
3.855
2.46
8.923
3.720
2.40
9.933
3.716
2.67
7.880
3.251
2.42
8.420
3.370
2.50
2.59
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:
x

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.

x

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.

x

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
17
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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 BOD 5 . The WWTP currently consists of:
x
x
x
x
x
x
x
x
x

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
y WWTP receives wastewater from approximately
pp
y 63 miles of sanitaryy sewer ranging
g g
p
y
currentlyy
in size from 8 to 27-inch diameter buried ppipe.
The wastewater collection system
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 BOD 5 . 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
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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 BOD 5 , TSS, and NH 3 are 5,515,
6,340, and 664 pounds per day (ppd), respectively.
Table 1-1 Planning Criteria for City of Louisville WWTP
Parameter
Flow, mgd
BOD 5 , ppd
TSS, ppd
NH 3 , ppd
TKN, ppd
Phosphorus, ppd

Year 2022
AA
1.79
3,819

MM
2.15
4,697

4,001
439
654
77

5,401
566
844
91

Year 2032
PH
3.88

AA
2.07
4,404

MM
2.48
5,417

4,614
506
754
88

6,229
653
973
104

Year 2034
PH
4.49

AA
2.11
4,483

MM
2.53
5,515

4,696
515
767
90

6,340
664
989
106

PH
4.58

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 BOD 5 . 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
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
AAF
MMF
MMF/AAF

Influent Flow, MGD

2007

2008

2009

2010

2011

2012

1.77
1.81
1.76
1.84
2.01
2.02
1.84
1.84
1.84
1.80
1.65
1.62
1.82
2.02
1.11

1.63
1.61
1.60
1.64
1.68
1.83
1.82
1.79
1.82
1.70
1.62
1.62
1.70
1.83
1.08

1.59
1.58
1.64
1.92
2.04
2.19
1.91
1.77
1.81
1.66
1.76
1.67
1.80
2.19
1.22

1.62
1.62
1.76
1.91
2.07
2.12
1.97
1.82
1.66
1.64
1.60
1.49
1.77
2.12
1.20

1.51
1.55
1.49
1.54
1.79
1.91
1.96
1.79
1.69
1.61
1.59
1.61
1.67
1.96
1.18

1.64
1.67
1.63
1.63
1.63
1.59
------1.63
1.67
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, BOD 5 , TSS,
and NH 3 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
Peaking Factors
Maximum Day
Parameter
th

Flow
BOD 5
TSS
Ammonia

th

Maximum Month

95 percentile

99th percentile

95 percentile

99th percentile

1.23

1.62

1.21
1.20
1.29
1.33

1.22
1.21
1.31
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,
BOD 5 , 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, BOD 5 , and NH 3 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
Recorded Daily
Average Annual
Date
Flow, MGD
Daily Flow, MGD
June 2, 2009
2.549
1.80
June 13, 2010
2.396
1.77

Peak Hour Flow,
MGD
3.912
3.531

Peak Hour
1
Factor
2.17
1.99

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 Figure 5-2 Location of the City of Louisville WWTP
of SW 1/4 & SW 1/4 and (www.googlemaps.com, 2012)
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 BOD 5 . The plant is
currently rated for 3.4 MGD and 7,089 ppd of BOD 5 . The treatment plant is designed to reduce
carbonaceous BOD 5 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 BOD 5 , TSS, and ammonia are presented in this
section.
REDUCTION IN FIVE DAY BIOCHEMICAL OXYGEN DEMAND (BOD 5 )
Monthly average influent and effluent BOD 5 for the WWTP are shown in Figure 5-3 from
January of 2007 through June of 2012. Influent BOD 5 concentrations range between a minimum
of 137 mg/L and a maximum of 431 mg/L for data evaluated. The average influent BOD 5
concentration over this five and one-half year period was 250 mg/L. Between 2007 and 2012,
the final effluent BOD 5 varied between a minimum of 0.4 mg/L to a maximum of 9 mg/L. The
average effluent BOD 5 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
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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.
Additional site piping costs for constructing the influent sewer to the new headworks,
located further east on the property.
Design and construct a new influent sewer from Highway 42 to the WWTP.
Design and construct a new 8” water line to the WWTP.
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
UV Disinfection
Aerobic Digestion
New Influent Sewer, new water line, Repave existing asphalt
Lab Remodel and New Shop Building
Subtotal

6,853,000
833,000
1,320,000
492,000
620,000
12,096,000

Contractor OH&P, Bonding, Mob/Demob
Contingency (25%)
Estimated Construction Cost

2,419,000
3,629,000
18,144,000

Legal, Permitting, Planning and Engineering (20%)
Total Project Cost

3,629,000
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
Design
PEL Development (part of design process)
CDPHE Review
Bidding Process
Construction
Startup and Commissioning
Total Project Duration
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Duration
18 months
2 months
2 months
2 months
22 months
2 months
46 months
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