TowN oF FREDERICK
B Raw WATER INFRASTRUCTURE
B MaAsTER PLAN

PREPARED FOR:

TowN oF FREDERICK
P.O.Box 435
Freerick, CO 80530

Preparep By:

§  CiviL Resources, LLC
| 323 Fifth Street

P.O. Box 680
Frederick, CO 80530
Ph: 303-833-1416

Date Preparen: Ocroser 2008

VIL RESDURCES LLC
IN




TABLE OF CONTENTS

Page

1.0 INTRODUCTION ..ottt bbbttt 1

1 LIMIES OF STUAY .ot st bt 1

1.2 MapPING & SUIVEYING.....cooriiiiiiecirri sttt st 1

20  RAWWATER IRRIGATION DEMANDS.......cocooriiiriiiiirnessimsississs s st ses s sess e 1

2.1 IIIQALON ATBES.......ocviiieereeecercs ettt 1

2.2 ImQation DEMANGS..........ccoriiirirriresireiss ettt 2

30 POLICY RECOMMENDATIONS/ASSUMPTIONS ........coommiriviriiniinns s esesaessss s s s 2

40  EXISTING RAW WATER IRRIGATION SYSTEMS .......ovieiiirvesiscssssniess s 3

A1 EXISHNG SYSIEM T ..o s s sttt 3

42 EXISHNG SYSIEM 2 ..ot st 4

50  SYSTEMDEMANDS & DELIVERY .......oiiiiiniiiiccne st ss sttt 6

B SYSIEM A e ettt 7

9.2 SYSIEM Booer e et e er e 9

8.3 SYSIEIM Co.oo e 11

8.4 SYSIEM Do st 13

5.5 SYSIBIME ... e 14

5.8 SYSIBM F oo e n e 16

ST SYSIEM G oo et e e 18

5.8  Phase 1 Infrastructure IMPrOVEMENLS ............ccovveiiieieceecee et reneee e 19

6.0 RAWWATER IRRIGATION MODEL ....co.ovviriiniieetieisniie et enes s ss s eerer 20

8.1 INOTUCHION ..o ettt 20

8.2 ASSUMPLONS ..ot s bbbttt 20

8.3 EPANBLINDUL ..ot 21

8.4 EPANEBLOULDUL ...ttt sttt 21

7.0 ANALYSIS OF COST ...ttt ettt sttt e s enien 21
Raw Water Infrastructure Master Plan “i- October 2008

Town of Frederick, Colorado



TABLES Page
Table 1 Raw Water Demands by Property (Irrigating 7 Days per Week) Condensed................ Tables
Table 1.1 Raw Water Demands by Property (Irrigating 7 Days per Week) Expanded................... Tables
Table 2 Existing System 1-Bella Rosa Golf Course Raw WaterDemands ...........c..cooeevorveeeveinienne 4
Table 2.1 EXisting Pond C VOIUME........ccoviiiiiiirreeisrs st 4
Table 2.2 Existing Raw Water Demand and Volume for Bella Rosa Golf Course-North Pond .............. 4
Table 3 Existing System 2-Centennial Park Raw Water Demands..............cccoooevcrevirereseesrnnnnn, 5
Table 3.1 Existing Pond C VOIUME........ccoiiiiiiee et 6
Table 3.2 Existing Raw Water Demand and Volume for Pond C ............ccooovvieiecesececeee 6
Table 4 System A Raw Water DEmands ........c..coveriviiiiieicccee e 7
Table 4.1 Proposed Pond WP VOIUME ..o e 8
Table 4.2 Usable Pond WP VOIUME.........ccooiiciece s ssb s st 8
Table 4.3 Raw Water Demand and Volume for Pond WP...........cccoovvmiverciiscseeee e 8
Table 5 System B Raw Water DEmands ..........c..cocurmiiiinrnniisssinsiiessesssss s s 9
Table 5.1 System A Shoulder Months Demands............coo.vierroniisnes s seseeern, 10
Table 6 System C Raw Water DEmMands ..o sssssses oo 12
Table 6.1 Existing Pond C VOIUME ... s 12
Table 6.2 Raw Water Demand and Volume for Existing Pond C ..o 12
Table 7 System D Raw Water DEMAaNAS .........ccovvvriicveciieisesees s 13
Table 8 System E Raw Water DEmands ..........cccceuveiveviiieeeeceeeeecesi s essses e 15
Table 8.1 System E Shoulder Months DEMands ... 15
Table 9 System F Raw Water Demands ..., 17
Table 9.1 Frederick High School Raw Water Demands .........cccc.oeirciierieiiineerecssssiseese e, 17
Table 9.2 Existing Pond F Volume (Centennial Park Pond) .............ccccoevvvvnerioneconeccinseeeeeesesis 17
Table 9.3 Usable PONd F VOIUME............ooreiiceic et 17
Table 9.4 Raw Water Demand and Volume for Pond F ... 17
Table 10 System G Raw Water DEmands ...........coocceuiiiiiiiieiesieeieececceeeese st 18
Table 11 Phase 1 Pipeline Raw Water Demands ..o 20
FIGURES

Figure 1 Future Infrastructure and Service Areas (Systems A-G)

Figure 2 Existing Raw Water System 1-Bella Rosa Golf Course

Figure 3 Existing Raw Water System 2-Centennial Park

Figure 4 Raw Water Infrastructure-System A

Figure 5 Raw Water Infrastructure-System B

Figure 6 Raw Water Infrastructure-System C

Figure 7 Raw Water Infrastructure-System D

Figure 8 Raw Water Infrastructure-System E

Figure 9 Raw Water Infrastructure-System F

Figure 10 Raw Water Infrastructure-System G

Figure 11 Raw Water Infrastructure-Phase 1 Pipeline

APPENDICES

Appendix A EPANet Output

Appendix B Engineers Opinion of Cost

Raw Water Infrastructure Master Plan -i- October 2008

Town of Frederick, Colorado



1.0 INTRODUCTION

Civil Resources, LLC was retained by the Town of Frederick to analyze the existing raw water infrastructure and prepare
a Raw Water Irrigation Master Plan for irrigating public areas in the Town of Frederick. Currently, most public parks and
open spaces are irrigated with potable water supplied by the Town'’s potable water system except: 1) Bella Rosa Golf
Course; 2) the park area on the east side of Milavec Lake; 3) Colorado Boulevard (Weld County Road 13) trail
landscaping (east side of WCR 13 between Hwy 52 and WCR 16); 4) Crist Park; and 5) Centennial Park. These areas
are irrigated with the Town's existing raw water system. This report analyzes the raw water irrigation demands, existing
raw water infrastructure, future infrastructure, areas of irrigation, and provides a plan to provide raw water irrigation
within the limits of study.

1.1 Limits of Study
The limits of study for this report are separated into West of Interstate 25 (I-25) and East of I-25 for discussion and

planning purposes. West of -25 the limits of study are bound by Weld County Road (WCR) 18 to the north, west 1-25
Frontage Road to the east, State Highway 52 (SH 52) to the south and WCR 5.5 to the west. This area encompasses
approximately three square miles. East of I-25 the limits of study include the entire area included in the Town of
Frederick's Planning Boundary which includes approximately 11.5 square miles. See Figure 1 for a map of the areas
contemplated for raw water irrigation by this plan.

This study presents one alternative for serving raw water irrigation to existing and future developments, however, the
sequence of development and the level of participation by Developers may make other alternatives or modifications to
this plan more practical. Therefore, this document should be used as a guideline and may need updating as
development occurs.

1.2 Mapping and Surveying

United States Geological Survey (USGS) Quad maps containing contours at ten foot intervals were used for estimating
elevations in the EPANet Raw Water Model. Final Plat linework for existing subdivisions, when available, was added to
the USGS maps to identify the areas that require irrigation. Civil Resources completed topographic and feature
surveying along the proposed alignment of the Phase 1 as necessary to complete the design of these improvements
where detailed survey was not available.

2.0 RAW WATER IRRIGATION DEMANDS

Irrigation demand is specific to plant type, weather, and application method and will vary from one development to the
next. However, reasonable estimates for irrigation demand are needed to plan a reliable and cost-effective Raw Water
Irrigation Master Plan. The following information provides the basis for projecting these demands.

2.1 Irrigation Areas
Irrigation areas were estimated based on the following assumptions:

e Each future development contains 25% Open Space (Town of Frederick requirement)
 Each development is required to irrigate the adjacent half of the Right-of-Way for all Arterial Roadways
* Irrigation areas for existing subdivisions are based on AutoCAD drawings from recorded subdivision plats
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2.2 Irrigation Demands
Irrigation demands were estimated based on the following assumptions:

e 25% - Turf Grass

o 50% - Native Grass

o 5% - Trees/Flowers requiring drip irrigation
o 20% - unirrigated

The Town does not have specific requirements as to the area of turf grass, native grasses, trees/flowers or unirrigated
areas that are required in open space. The above percentages were estimated to be reasonable based on existing
developments and conversations with Ms. Jennifer Simmons, Planning Director for the Town of Frederick. The general
formula for calculating annual irrigation demand is shown below:

V=(A1x GCqx D1) + (A2 x GC2x Dy) *... (An X GCy, x D)
where V= Irrigation Volume (acre-feet/yr)
A = Total irrigated area (acres)
GC = ground cover type (percent)
D = depth of water required for ground cover type, application method (feet/yr)

The formula above results in the volume of water required per year for each individual irrigated areas. The annual
amount of irrigation above is based on average irrigation use and is generally accepted even though actual usage may
vary from year to year. This study assumes the following annual amount of irrigation water (D):

o 250 feet/year — Turf Grass }

o 1.20 feet/year - Native Grass (first three growing seasons only)

o 1.20 feet/year — Trees/Flowers requiring drip irrigation

o 0.00 feet /year ~ Unirrigated areas

This report assumes that all irrigated areas will be watered for one hour per day, seven days a week for the 180 day
growing season. This assumption allows for flexibility in watering patterns, zones and days (e.g. Zones 1-3 could be run
for 20 minutes each Mon., Wed., and Sat.; while Zones 4-6 could be run for 20 minutes each Tues., Thur., and Sun). A
maximum day demand factor of 1.15 (15%) was applied to the raw water irrigation demands for each property to
account for leakage and irrigating multiple areas simultaneously.

3.0 POLICY RECOMMENDATIONS/ASSUMPTIONS

This report is intended to be used as a guide for supplying raw water irrigation to the areas shown in Figure 1. Each
property that develops should submit to the Town a detailed raw water irrigation plan, model and calculations verifying
the raw water requirements are consistent with this report. Since land use and development plans change, properties
may be temporarily tied into a raw water system other than shown in this report. For example, a property shown in raw
water System B may temporarily be connected to System E. As raw water demands increase all temporary connections
should be removed and permanent connections made per the recommendations in this report unless adequate capacity
is available.
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Typically, the Town of Frederick will own and maintain all infrastructure required to deliver the daily raw water volume to
each property. The exception to this is System D. Properties D1 (Hinkle Farms), D2 (Westervelt Annexation), D3 (HCT
Annexation), and D4 (Nelson Annexation) will be responsible for constructing, owning and maintaining the diversion
structure and all infrastructure required to convey irrigation water from the Lower Boulder Ditch to ponds on each
property.

Several properties along the Phase | pipeline are anticipated to be irrigated directly from the delivery main by connecting
directly to the raw water main using the pressure from the system to irrigate. Depending on the timing of development
these properties may require an in-line filter and booster pump at the raw water main. Since these pressurized raw
water systems impact pipe size and timing of delivered raw water they will only be allowed at the Town of Frederick's
discretion. For all pressurized systems the Town will specify the time of day when irrigation occurs.

Regardless of whether a property has a raw water pond or is connected directly to the raw water main (pressurized
system) the property owner, HOA or Metro District will own and maintain all raw water infrastructure on their property

and all infrastructure to deliver the raw water to the areas that require irrigation.

4.0 EXISTING RAW WATER IRRIGATION SYSTEM

Currently, the Town of Frederick has two separately operated raw water irrigation systems in-place. A description of
each system follows and are illustrated on Figures 2 and 3.

4.1 Existing System 1

The infrastructure of Existing System 1 consists of an 8-inch diameter gravity pipeline that conveys raw water by gravity
from the Milavec Lake Secondary Outlet to the South and North Ponds in the Bella Rosa Golf Course. The South Pond
has a maximum storage volume of 10.8 acre-feet and irrigates approximately 80% of the golf course with a pump that is
rated at 450 gallons per minute (gpm) at 90 pounds per square inch (psi). The North Pond has a maximum storage
volume of 2.5 acre-feet and irrigates the remaining 20% of the golf course with a pump rated for 165 gpm at 70 psi.
Existing System 1 contains currently unallocated capacity that will be utilized to irrigate additional areas in No Name
Creek to the north of the Golf Course and Moore Farms to the west.

Telemetry is used to automate filling of both the North and South Ponds at Bella Rosa Golf Course based on minimum
pond levels. The calculated gravity delivery capacity of the 8-inch line to the ponds is approximately 1.0 and 1.4 cfs to
the North and South Ponds respectively. The calculation is based on the minimum head differential conditions (4932.0
feet in Milavec and 4920.0 feet in ponds)
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~ Table 2 - Existing System 1-Bella Rosa Golf Course Raw Water Demands
~ Raw Water Source - Existing North Pond at Bella Rosa Golf Course ‘
'Demand “Native Irr. Demand Irr. Hours
Property (gpm) (gpm) (hr)
Bella Rosa Golf Course (north pond) 2,185 0 Varies
*Native (20% of Demand) N/A N/A N/A
Totals S 2,185

| Bella Rosa North Golf Course Pond irrigates approximately 131,100 gallons per day |

"Demand assumes irrigating one hour per day, 7 days a week. See Table 1 - Irrigation Demands by Property (Irrigating 7
Days Per Week)

This report assumes that 20% of the revegetated native areas per development will be irrigated at one time since irrigation is
only required for the first three years after planting to establish the native vegetation.

Table 2.1-Existing Pond C Volume

Elevation Area Cumulative Volume Volume

(ft) (sf) cf) (ac-ft)
4915 724 0 0.000
4916 2,710 1,717 0.039
4917 4,736 3,723 0.125
4918 6,818 5777 0.258
4919 11,609 9,214 0.469
4920 14,828 13,219 0.772
4921 19,958 17,393 1.172
4922 24,210 22,084 1.679
4923 27,782 25,996 2.276

" Table 2.2-Existing Raw Water Demand and Volume for Bella Rosa Golf Course-North Pond.

Total volumed used per day: 1301.;11000 gzl:fr:S
Available Volume in top two feet of pond: 0.91‘ ; ‘ ac-ft
"~ Max inflow rate to norfh pond: 450 gpm
Time to fill pond With max day volume: 4.86 hours

4.2 Existing System 2

The infrastructure of Existing System 2 consists of a two vertical turbine pumps located in the pump house wet well on
the northeast side of Milavec Lake. The primary outlet works from Milavec Lake discharges water to the wet well where
the five horsepower (HP) pump irrigates the turf grass in the park area immediately adjacent to Milavec Lake. The 60
HP pump delivers raw water from Milavec Lake in an 8-inch waterline located within the Colorado Boulevard ROW to
Centennial Park south of Old Town Frederick. This pump is rated at 850 gpm at 220 feet of total dynamic head (TDH).
Currently, there are no irrigation taps off this line as it is only used to fill the existing pond at Centennial Park.
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Centennial Park pond has a maximum storage capacity of 12.3 acre-feet and surface area of approximately 1.9 acres.
The pump house contains a 40 HP vertical turbine pump that delivers irrigation water through an existing 4-inch pipe
from the pumphouse to Colorado Boulevard delivering pressurized flow to the trail landscaping from 8t Street to WCR
16 (15t Street). There is a 2-inch line that tees off of the 4-inch line which is used to irrigate Crist Park located on the
northeast corner of 5 Street and Main Street. This system also irrigates the turf grass within the Centennial Park Ball
Fields and the berms on the south side of Eighth Street. There is also an existing wet well and a 6-inch pipe from the
pumphouse that runs to the northeast that is intended to provide raw water irrigation to St. Vrain Valley School District's
Frederick Campus but is not currently in operation. Figure 3 shows the approximate irrigation areas that are currently
irrigated with raw water. Existing System 2 contains additional capacity that will be utilized to irrigate more area to the
east of Centennial Park and along Colorado Boulevard between SH 52 and WCR 16.

Existing System 2 is currently equipped with telemetry to automate the filling of the Centennial Park pond, however,
based on conversations with the Town Staff the telemetry equipment has not worked since it was installed. This
equipment must be repaired and utilized for the future infrastructure improvements outlined in this report to function as
designed. Repairing the existing equipment and determining the future telemetry equipment is beyond the scope of this
project.

Table 3 - Existing System 2-Centennial Park Raw Water Demands
Raw Water Source - Centennial Park Pond . -
"Demand | ZNative Irr. Demand | Total Demand perDay | Total Demand per Day

Property (gpm) {gal) (gal) . (af)

Property Currently Irrigated by Pond -
Crist Park 204 0 12,232 . 0.04
Centennial Park-Ball Fields 363 0 21,809 o 0.07
Centennial Park-8th Street Berms 414 0 24,827 - 0.08

Total Gallons per Day 58,867
Maximum Inflow from Existing 8-inch pipe 750 gpm
Time to Fil} Pond 1.3 JHours

"Demand assumes irrigating one hour per day, 7 days a wesk. See Table 1 - Irrigation Demands by Property (Irrigating 7 Days Per Week)

“This report assumes that 20% of the revegitated native areas per development will be irrigated at one time since irrigation is only required for the first three
years after planting to establish the native vegetation.
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[ ~ Table 3.1 - Existing Pond F Volume
Elevation Area Cumulative Volume Volume
(ft) (sf) {cf) (ac-ft)
4077 9,909 0 0.000
4078 16,456 13,183 0.303
4079 22,433 32,627 0.749
4080 29,177 58,432 1.341
4081 38,897 92,469 2123
4082 45,997 134,916 3.097
4083 51,631 183,730 4,218
4084 59,410 239,251 5.492
4085 70,640 304,276 6.985
4086 75,132 377,162 8.658
4087 79,626 454,541 10.435

With the current raw water demand the water level in the existing pond at Centennial
Park drops approximately 1.5 inches per day.

" Table3.2- Existing Raw Water.Demand and Volume for Existing Pond F
Total volume used per day: 58,867 gallons
0.18 ac-ft
Available volume in top two feet of pond: 317 ac-ft
Max inflow rate to Centennial Park pond: 450 gpm
Time to fill pond with max day volume: 218 hours

5.0 SYSTEM DEMANDS & DELIVERY

The proposed raw water infrastructure is divided into seven separate systems designated as Systems A through G. The
systems are separated into respective systems based upon the local raw water storage facility serving each system. All
future infrastructure improvements are sized to provide the daily volume of raw water to a pond on each development.
These ponds on each development will be owned and maintained by the property owner, Home Owners Association or
Metro District. Each development is responsible for distributing the raw water from their pond to areas that require
irrigation. The existing pond at Centennial Park and the North Pond at the Bella Rosa Golf Course currently have
sufficient volume and top of pond area therefore do not require any modifications to the pond grading. All future ponds
shall be designed such that the water surface elevation does not drop more than two feet per day during maximum
irrigation flows. All ponds should be constructed with telemetry that is compatible with the Towns existing system and
activated when the water surface elevation reaches a minimum level. Under no circumstances shall any pond require
manual operation to fill.

Following is a description and design basis for the Phase 1 improvements that will be built in early 2008 and Systems A
through G that will be constructed in the future.
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5.1 System A
System A is planned to meet irrigation demand projected for the area within the limits of study on the west side of |-25.

This area is composed of Sections 27 and 34 and the east half of Sections 28 and 33. See Figure 4. A diversion
structure on the Lower Boulder Ditch will supply raw water to the proposed pond located on the northeast corner of the
Wyndham Hill Development. This diversion structure, pond and pumphouse are currently being designed as part of the
Phase 1 infrastructure improvements. The pump house located at this pond will supply irrigation water to fill the future
ponds on each of the following developments:
o A1 (Wyndham Hill) — 169.89 irrigated acres

2 (Wildflower) — 70.10 irrigated acres

3 (Future Development) - 43.87 irrigated acres
e A4 (Future Development) — 43.87 irrigated acres

5 (Future Development)— 43.87 irrigated acres
e AG (Doering/Modrall West Annexation) — 38.87 irrigated acres
o Future Development outside limits of study — approximately 1,475 irrigated acres

See Figure 4 for a map of System A and Table 4 for System A demands and Pond A volume. The pump located in the
wet well on the Wyndham Hill raw Water Pond for System A is proposed to be a vertical turbine variable speed pump
rated for 1400 gpm at 140 feet of total dynamic head. An additional demand of 454,128 gallons per day was added for
future development outside the limits of study.

Table 4 - System A Raw Water Demands
Raw Water Source-Phase 1 Pond WP located on the Southwest corner of WCR 16 and the West Frontage Road (Wyndham Hiil)

'Demand | *Native Irr. Demand TotalGaliday | ] Total'Demand per Day
Property (gpm) (gpm) (gal) (af)
A2-Wildflower 1,656 1,181 113,542 - 0.35
A3-Future Development 1286 724 85,879 S 0.26
Ad4-Future Development 1286 724 85,879 . 0.26
A5-Future Development 1286 724 85,879 o 0.26
A6-Doering/Modrall West Annexation 1168 634 77,662 o 0.24
A1-Wyndham Hill 5222 2735 346,152 e 1.06

Property outside the scope of this Report

North of WCR 18 6,624 4,724 454,128 N/A

Inflow - Total Gallons per Day 1,249,120

Maximum Inflow from Lower Boulder Ditch 1050 gpm

Time to Fill Pond Wyndham Hill Raw Water Pond] 19.8 hours
Outflow - Total Gallons per Day 1,249,120

Average Delivery from pump 1,300 gpm

Time to Fill Ponds on Each Property 16.0 hours

'Demand assumes irrigating one hour per day, 7 days aweek. See Table 1 - Irrigation Demands by Property (Irrigating 7 Days Per Week)

This report assumes that 20% of the revegetated native areas per development will be irrigated at one time since irrigation is only required for the first three
years after planting to establish the native vegetation.
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2 foot drop
1 foot drop

Max WSEL

To be built in Phase 1 in the NE corner of Wyndham Hill

Table 4.1 - Proposed Pond WP Volume

Elevation Area  |Cumulative Volume Volume
(ft) (sf) (cf) (ac-ft)
4969 0 0 0
4970 24,823 12,412 0.28
4971 48,438 49,042 1.13
4972 61,296 103,909 2.39
4973 64,791 166,953 3.83
4974 68,342 233,519 5.36
4975 71,948 303,664 6.97
4976 75,614 377,445 8.66
4977 78,668 454,586 10.44
4978 81,766 534,803 12.28
4978.50 83,348 576,082 13.23
4979 84,925 618,150 14.19
4979.50 86,526 661,013 15.17
4980 88,099 704,669 16.18
4980.50 89,720 749,124 17.20
4981 91,311 794,381 18.24
4982 94,562 887,318 20.37
 Table4.2- Usable Pond WP Volume
Top 1 foot 202 |ac-t
Top 2 feet 397 |act
- Table 4.3 - Raw Water Demand and Pond WP Volume o
To be built in Phase 1 in the NE corner of Wyndham Hill
, 1,249,120 gallons
| Total volumed used per day.’ 383 Aot
Available volume in top two feet of pond: _ 3.97 ac-ft
Maximum inflow rate to Pond WP: 1050 gpm
Time to fill pond with max day volume: 19.8 hours
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5.2

System B

System B is planned to meet irrigation demand projected for the area generally bound by WCR 20.5 (north), WCR 11.5
(east), WCR 18 (south) and 1-25 (west). See Figure 5. System B will supply irrigation water to fill the future ponds on
each of the following developments:
B1 (Waters Edge) — 20.48 irrigated acres

B5 (Haley No. 2 Annexation) — 44.36 irrigated acres

B6
B8
B9

Future Development) — 44.36 irrigated acres
Future Development) — 3.60 irrigated acres

B10 (Johnson Farm Annexation) — 21.22 irrigated acres
B11 (The Farm) — 25.70 irrigated acres

(
(
(Doering/Modrall East Annexation) — 44.36 irrigated acres
0
1

The following developments are proposed to be irrigated with the use of a booster pump at the connection to the main

irrigation line adjacent to each property:

B2 (Summit View Estates) — 6.77 irrigated acres

B3 (Eagle Valley)- 7.62 irrigated acres

B4 (Raspberry Hill Residential) — 24.34 irrigated acres
B7 (Fox Run) — 17.47 irrigated acres

See Figure 5 for a map of System B and Table 5 for raw water irrigation demands. The pump located in the wet well for
System B is proposed to be a vertical turbine variable speed pump rated for 1100 gpm at 185 feet of total dynamic head.
The pumphouse/wet well proposed to be located on the west side of Milavec Lake as part of Phase 1 Improvements will
house the vertical turbine pump for this system as well as System E.

~ Table 5- System B Raw Water Demands

Raw Water Source-Milavec Lake

Total Demand per Day

'Demand | *Native Demand | Total Gal/Day

Property (gpm) {gpm) (af)

B1-Waters Edge 566 348 38,109 0.12

B5-Haley No. 2 Annexation 1,329 724 88,429 0.27

B6-Future Development 1,329 724 88,429 0.27

B8-Future Development 155 45 88,429 0.27

B9-Doering/Modrall East Annexation 1,329 724 88,429 0.27

B10-Johnson Farm Annexation 698 329 45,807 0.14

B11-The Farm 671 448 45,619 0.14
Booster Pump

B2-Summit View Estates 204 68 13,082 N/A

B3-Eagle Valley 661 0 39,661 N/A

B4-Raspberry Hill Residential 668 415 45,053 N/A

B7-Fox Run 1,380 0 82,810 N/A

Total Gallons per Day 663,858 N/A

Maximum Delivery from Pipleline B 1000 gpm
Time to Fill Ponds 11.1 hours

During shoulder months System B will fill the raw water ponds at Hickle Farms, HCT Annexation and the Westervelt Annexation. During non-
shoulder months these properties fill their raw water ponds directly from the Lower Boulder Ditch.
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Table 5.1 - System A Shoulder Months Demands

'‘Demand “Native Demand{ Total Gal/Day Total Demand per Day
Property {gpm) (gpm) (af)
D1-Hinkle Farms 546 272 36,014 0.11
D2-Westervelt Annexation 994 582 66,628 0.20
D3-HCT Annexation 1,336 762 89,330 0.27
Shoulder Month Demand For Future Ponds N/A N/A 200,000
Gallons Per Day (System D & Future Demand) 391,972
Gallons Per Day (System B) 1,055,829
Total Gallons per Day| 1,447,801
Maximum Delivery from Pipeline B 1,000 gpm
Time to Fill Ponds in Shoulder Months 241 hours

'Demand assumes irrigating one hour per day, 7 days a week. See Table 1 - rrigation Demands by Property (Irrigating 7 Days Per Week)
®This report assumes that 20% of the revegetated native areas per development will be irrigated at one time since irrigation is only required for

the first three years after planting to establish the native vegetation.
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5.3 System C
System C is planned to meet irrigation demand projected for No Name Creek and the Moore Farm Detention Pond. See

Figure 6. System C utilizes the existing water storage pond, pump and pumphouse at the North Pond. This pond is
filled with raw water from Milavec Lake via the existing 8-inch gravity pipeline that starts at the existing outlet pipe on the
secondary outlet works on the east side of Milavec Lake and continues north where it fills the South and North Pond at
the Bella Rosa Golf Course. The existing pond and pump at the North Pond has sufficient capacity to irrigate the parks
on each of the following developments:
e (2 (Moore Farms North Detention Pond) — 3.88 irrigated acres
e (3 (No Name Creek West Park) - 3.01 irrigated acres
C4 (No Name Creek South Park, West Side of Road) — 0.72 irrigated acres
C5 (No Name Creek South Park, East Side of Road) - 0.98 irrigated acres
e (6 (No Name Creek North Park, West Side of Creek) — 1.70 irrigated acres
C7 (
C8 (
CY (

No Name Creek North Park, East side of Creek) — 0.67 irrigated acres
No Name Creek East Entrance) — 1.06 irrigated acres
WCR 20 from WCR 11.5 to WCR 13) - 1.79 irrigated acres

The following irrigated areas are currently irrigated with the existing north pond and pumphouse on the Bella Rosa Golf
Course:
o C1(North Area at Bella Rosa Golf Course) — 0.35 ac-ft (114,000 gallons) per day based on actual meter
readings

See Figure 6 for a map of System C and Table 6 for raw water irrigation demands and Pond C volume. The existing 40
horsepower pump rated for 165 gpm at 220 feet of total dynamic head and the existing pond volume is sufficient for the
additional irrigated areas listed above without any modifications.
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. Table 6 - System C Raw Water Demands o
Raw Water Source-Existing North Pond at Bella Rosa Golf Course:

'Demand Native frr. Demand 2Supply Irr. Hours
Property (gpm) (gpm) (gpm) (hr)
Property Currently Irrigated by Pond
C1-Bella Rosa Golf Course (north pond) 2,185 0 N/A Varies
Property To Be Irrigated by Pond
C2-Moore Farms 367 23 200 1.9
C3-No Name West Park 261 0 185 1.4
C4-South Park (west Side of Road) 62 0 185 0.3
C5-South Park (east Side of Road) 85 0 185 0.5
C6-North Park (west side of creek) 147 0 150 1.0
C7-North Park (east side of creek) 58 0 130 04
C8-No Name Creek East Entrance 92 0 160 1.6
C9-WCR 20 (WCR 11.5 to WCR 13) 155 0 155 1.0
" Totals 3,413 8.2

"Demand assumes irrigating one hour per day, 7 days a week. See Table 1 - Irrigation Demands by Property (Irrigating 7 Days Per

Week)

2Supply is the flowrate that raw water can be delivered in the main adjacent to the property with a minimum pressure of 40 psi. To obtain
the supply only one property may be irrigating at any one time.
$This report assumes that 20% of the revegetated native areas per pond will be irrigated at one time since irrigation is only required for
the first three years after planting to establish the native vegetation.

Table 6.1 - Existing

Pond C Volume

Elevation

Area Cumulative Volume Volume

(ft) (sf) (cf) {ac-ft)
4915 724 0 0.000
4916 2,710 1,717 0.039
4917 4,736 3,723 0.125
4918 6,818 5777 0.258
4919 11,609 9,214 0.469
4920 14,828 13,219 0.772
4921 19,958 17,393 1.172
4922 24,210 22,084 1.679
4923 27,782 25,996 2.276

*No pond grading required for additional irrigation demand.

. Table 6.2 - Raw Water Demand and Volume for Existing Pond C

Total volumed used per day: 204,791 gallons
0.63 ac-ft
Available volume in top two feet of pond: 0.91 ac-ft
Max inflow rate to nokrth pond: 450 gpm

Time to fill pond with max day volume: 7.58 hours
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5.4 System D
System D is planned to meet irrigation demand projected for the area generally bound by WCR 18 (north), WCR 11

(east), Hwy 52 (south), and I-25 (west). See Figure 7. The four properties that are located within these limits will fill
their raw water ponds directly from the Lower Boulder Ditch The design and location of the ponds and diversion
structures will occur when each property develops. During the shoulder months when the Ditch is dry the ponds on
Properties D1, D2 & D3 will be filled daily via the 8-inch pipe in WCR 11 that is part of System B. The four properties
that will fill their raw ponds directly off the Ditch are as follows:
e D1 (Hinkle Farms) — 17.19 irrigated acres

2 (Westervelt Annexation) — 34.80 irrigated acres
e D3 (HCT Annexation) — 45.97 irrigated acres

4 (Nelson Annexation) — 166.67 irrigated acres

See Figure 7 for a map of System D and Table 7 for raw water irrigation demands. No pumps are required for System D
because when the Ditch is running the ponds will be filled directly off of the Ditch and when the Ditch is dry raw water
will be supplied to the ponds via System B and D.

Table 7 - System D Raw Water Demands .
Raw Water Source-Each property diverts directly off of the Lower Boulder Dltch ;
'Demand ’Native Demand | Total Demand per Day : Total Demand per Day
Property (gpm) (gpm) (gpd) o (af)
D1-Hinkle Farms 546 272 36,014 - 0.1
D2-Westervelt Annexation 994 582 66,628 o 0.20
D3-HCT Annexation 1,336 762 89,330 L 0.27
D4-Nelson Annexation 4,382 2,897 297,660 0.91
Total Gallons per Day 489,631 - N/A

'Demand assumes irrigating one hour per day, 7 days a week. See Table 1 - Irrigation Demands by Property (Irrigating 7 Days Per Week)

This report assumes that 20% of the revegetated native areas per development will be irrigated at one time since irrigation is only required for the first
three years after planting to establish the native vegetation.
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5.5 System E
System E is planned to meet irrigation demand projected for properties generally along the alignment starting at the

intersection of WCR 11.5/WCR 18 south to WCR 16, then turning east to WCR 19. See Figure 8. The water source for
this system is Milavec Lake via a wet well located to the west of the lake. This is the same wet well and pumphouse
constructed in Phase 1 that will be utilized in System B as well. The two systems share the wet well and pumphouse but
do not share internal piping since under normal operating conditions they will operate as two separate systems. The wet
well, pumphouse, 650 gpm interim pump and the mainline pipe from the wet welf to Maple Street will be constructed with
the Phase 1 improvements. See Section 5.8 for a detailed description of the Phase 1 improvements.

Ultimately, the wet well and pump configuration will supply irrigation water to fill all future ponds on each of the following
developments:
e E1(WCR11.5 from WCR 16.5 to WCR 18) - 0.39 irrigated acres
(Meadowlark Business Park) — 20.20 irrigated acres
(Future Development) -19.79 irrigated acres
(West View) — 9.74 irrigated acres
(Strear Property) — 142.92 irrigated acres
(
0

L E2
[ E3
e F4

E5

E9 (Future Development) — 20.17 irrigated acres
o E1
o E11 (Future Development) — 9.10 irrigated acres

e E12 (Future Development) — 51.38 irrigated acres

(Hidden Creek) — 26.48 irrigated acres
(
(
o E13 (Future Development) — 43.38 irrigated acres
(
(
(
(

=

o E14 (Future Dévelopment - 3.38 irrigated acres
o E15 (Future Development) — 3.38 irrigated acres
o E16 (Future Development) — 3.38 irrigated acres
o E17 (Future Development) — 3.38 irrigated acres

The following developments will be irrigated with the use of a booster pump at the connection to the main irrigation line
shown Figure 8.

e EG6 (Fireman's Park) - 1.77 irrigated acres

e E7 (Maple Ridge Il) - 8.45 irrigated acres

¢ E8 (Coal Ridge Estates) — 9.42 irrigated acres

During the shoulder months when the Lower Boulder Ditch is dry System E will provide the entire raw water irrigation
demand to D4-Nelson Annexation and a portion of the raw water irrigation demand to Pond A located in System A.
Other sources of raw water during the shoulder months will have to be provided from the area west of WCR 5 which is
out of the scope of this report.

See Figure 8 for a map of System E and Table 8 for raw water irrigation demands. The pump located in the wet well for
System E shall be a vertical turbine variable speed pump rated for 1300 gpm at 260 feet of total dynamic head.
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Table 8 - System E Raw Water Demands
-~ Raw Water Source-Milavec Lake ;
'Demand “Native Demand Total Demand per Day Total Demand per Day
Property (gpm) (gpm) {gpd) (af)
E1-WCR 11.5 (WCR 16.5 to WCR 18) 34 0 2,030 N/A
E2-Meadowlark Commercial 540 349 36,580 0.11
E3-Future Development 536 339 36,227 0.11
E4-West View 230 161 15,712 0.05
E5-Strear Property 3,817 2,467 258,629 0.79
E9-Future Development 627 323 41,473 0.13
E10-Hidden Creek 799 431 53,133 0.16
E11-Future Development 317 136 20,653 0.06
E12-Future Development 1,434 869 96,475 0.30
E13-Future Development 1,244 724 83,328 0.26
E14-Future Development 293 0 17,593 0.05
E15-Future Development 293 0 17,593 0.05
E16-Future Development 293 0 17,593 0.05
E17-Future Development 293 0 17,593 0.05
Booster Pump
E6-Firemans Park 154 0 9,213 N/A
E7-Maple Ridge I 244 140 16,344 N/A
E8-Coal Ridge Estates 224 171 15,481 N/A
Total Gallons per Day| 755,649 . N/A
Maximum Delivery from Pump at Milavec Lake 800 gpm
Time to Fill Ponds/Irrigate the Above Properties 15.7 fhours
Table 8.1:- System E Shoulder-Months Demands .
'Demand “Native Demand Total Demand per Day Total Demand per Day

Property (gpm) (gpm) (gpd) (af)
*D4-Nelson Annexation (System D) 4,382 2,897 297,660 0.91

4Wyndham Hill Pond (Phase 1) N/A N/A 100,000

Gallons per Day (System D & Phase 1 Pond) 397,660

Gallons per Day (System E) 755,649
Total Gallons per Day 1,153,308
Maximum Delivery from Pump at Milavec Lake 800 gpm
Time to Fill Ponds/Irrigate the Above Properties 240 hours

'Demand assumes irrigating one hour per day, 7 days a week. See Table 1 - Irrigation Demands by Property (Irrigating 7 Days Per Week)

This report assumes that 20% of the revegetated native areas per development will be irrigated at one time since irrigation is only required for the first three
years after planting to establish the native vegetation.
3System E provides the full demand of raw water for the Nelson Annexation in the shoulder months.
4System E provides 200,000 gallons per day of the total Phase 1 Pond demand of 1,249,120 gallons per day. Additional water storage sources located to the
west will be determined in the future and will provide the balance of the daily raw water demand for
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5.6 System F
System F is planned to meet irrigation demand projected for properties generally along the alignment starting at the

existing raw water pond at Centennial Park east along WCR 14.5 to WCR 19. See Figure 9. System F utilizes the
existing water storage pond and pumphouse at Centennial Park. This pond is filled with raw water from Milavec Lake
via the existing 8-inch pipeline that starts at the existing pumphouse on the east side of Milavec Lake, south down
Colorado Boulevard where it turns east just south of the regional detention pond and discharges into the pond at
Centennial Park.

The existing pond and pump at Centennial Park have additional capacity to fill the future ponds on each of the following
developments:
o F1(Crist Park) — 2.35 irrigated acres
o F2(Colorado Boulevard Median and East ROW) — 0.62 irrigated acres
F3 (Centennial Park 8 Street Berms) — 4.77 irrigated acres
F4 (Centennial Park Ball Fields) — 4.19 irrigated acres
F5 (Miners Park Town Center) — 24.91 irrigated acres
s [6 (Carriage Hills Marketplace) — 11.06 irrigated acres
F7(
F8 (
FI (
0

Carriage Hills, Filing 2) — 6.86 irrigated acres
Josephine Annexation) — 33.38 irrigated acres
Future Development) — 43.38 irrigated acres
o F10 (Future Development) — 3.38 irrigated acres
e F11 (Future Development) — 19.85 irrigated acres
e  F12 (Future Development) — 13.68 irrigated acres
o  F13 {Future Development) — 3.38 irrigated acres
(

e F14 (St. Vrain Valley School District, High School Ball Fields) — 30.17 irrigated acres

The existing pond at Centennial Park has sufficient volume to supply raw water to irrigate the Frederick High School ball
fields but lacks pump capacity. The St. Vrain Valley School District will need to provide and install their own pump in the
wet well located to the east of the existing pumphouse. The Town of Frederick will meter and collect fees for their raw
water usage.

See Figure 9 for a map of System F and Table 9 for raw water irrigation demands and Pond F volume. The existing
pond and 40 horsepower pump rated for 500 gpm at 225 feet of total dynamic head located at the Centennial Park pond
has sufficient capacity to fill ponds on the additional irrigated areas above.
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o Table 9 - System F Raw Water Demands :
Raw Water Source-Existing Pond Located at Centenial Park

'Demand | ?Native Irr. Demand | Total Demand per Day ] Total Demand per Day
Property {gpm) {gal) (gal) o (af)
F1-Crist Park 204 0 12,232 : N/A
F2-WCR 13 Median & E. ROW 26 0 1,549 : N/A
F3-Centenial Park-8th Street Berms 44 0 24,827 . N/A
F4-Centenial Park-Ball Fields 363 0 21,809 : N/A
F5-Miners Park Center 606 394 41,076 - 0.13
F6-Carriage Hills Marketplace 263 200 18,176 0.06
F7-Carriage Hills, Filing 2 595 0 35721 ; 0.1
F8-Josephine Annexation 786 543 53,700 0.16
F9-Future Development 1,244 724 83,328 : 0.26
F10-Future Development 293 0 17,593 : 0.05
F11-Future Development 773 273 49,637 F 0.15
F12-Future Development 626 161 39,506 : 0.12
F13-Future Development 293 0 17,593 0.05
Total Gallons per Day| 416,745
Pump Design Flowrate 500 gpm
Time to Fill Ponds/lrrigate on Above Properties 13.9 Hours

Table 9.1 - Frederick High School Raw Water Demands. ke .
'‘Demand | °Native Demand | Total Demand per Day | Total Demand per Day

Property (gpm) {gpm) {gpd) o {af)
F14-Frederick High School Fields (SVVSD) 2617 | 0 157,032 o NIA
Gallons per Day (SVVSD) 157,032
Gallons per Day (System F) 416,745
Total Gallons per Day 573,777
Maximum Delivery from Existing 8" Inflow Pipe From Milavec 750 gpm
Time to Fill Centenial Park Pond 12.8 hours

*Demand assumes irrigating one hour per day, 7 days a week. See Table 1 - Irrigation Demands by Property (Irrigating 7 Days Per Week)
2This report assumes that 20% of the revegetated native areas per development will be irrigated at one time since irrigation is only required for the first
three years after planting to establish the native vegetation.

Table 9.2 - Existing Pond F Volume {Centennial Park Pond)

Elevation Area Cumulative Volume Volume

{ft) (sf) (cf) (ac-ft)

4077 9,909 0 0.000

4078 16,456 13,183 0.303

4079 22,433 32,627 0.749

4080 29177 58,432 1.341

4081 38,897 92,469 2.123

4082 45,997 134,916 3.097

4083 51,631 183,730 4.218

2 foot drop 4084 59,410 239,251 5.492

1 foot drop 4085 70,640 304,276 6.985

Max WSEL 4086 75132 377,162 8.658
Freeboard 4087 79,626 454,541 10.435

The existing pond at Centennial Park will drop approximately 1.1 feet per day.

" Table 9.3+ Usahie Pond F Volume

Top 1 foot 1.67 ac-ft
Top 2 feet 317 ac-ft
Table 9.4 - Raw Water Demand and Volume for Pond F. {Centennial Park Pond)
. 573,777 gallons
Total volumed used per day: 176 act
Available volume in top two feet of pond: 3.17 ac-ft
Max inflow rate to Centennial Park pond: 750 gpm
Time to fill pond with max day volume: 128 hours
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5.7 System G
System G is planned to meet irrigation demand projected along Colorado Boulevard between WCR 16 and 18. See

Figure 10. The raw water source for this system is Milavec Lake via the existing 8-inch pipeline in Colorado Boulevard
from Milavec Lake to the Centennial Park Pond. The only modification to the existing 8-inch pipeline in Colorado
Boulevard will be connecting sprinkler systems to the pipeline for the following developments:

e G171 (Van Deventer) - 2.50 irrigated acres

o (32 (Rocky Mountain Christian Church) — 8.07 irrigated acres

e G3 (Countryside) - 4.87 irrigated acres

The existing pump rated for 850 gpm at 220 feet of total dynamic head will provide sufficient flow and pressure to irrigate
the developments above assuming the total demand is greater than 200 gpm. If development phasing or timing of
construction cause irrigations requirements to drop below 200 gpm a booster pump at the 8-inch main will be required.

If the developments above irrigate during the time when the 8-inch main is filling the Centennial Park pond then the
booster pump will not be required. This existing 8-inch main will continue to fill the pond at Centennial Park daily.

See Figure 10 for a map of System G and Table 10 for the raw water irrigation demands.

Table 10 - System G Raw Water Demands
.. 'Raw Water Source - Existing 8-inch pipe in Colorado Boulevard ,
'Demand | ZNative Irr. Demand | Total Demand perDay ] = | Total Demand per Day
Property (gpm) (gal) (gal) - (af)
Properties Requiring Booster Pumps ' ‘
G1-Van Deventer 132 24 8,236 ~ 0.03
G2-Rocky Mountain Christian Church 243 131 16,183 o 0.05
G3-Countryside 422 0 25,348 ~
Total Gallons per Day 49,766
Maximum Flow in Existing 8-Inch Pipe 800 gpm
Time to Irrigate Above Properties with Maximum Flow, 1.0 hours

'Demand assumes irrigating one hour per day, 7 days a week. See Table 1 - Irrigation Demands by Property (Irrigating 7 Days Per Week)

*This report assumes that 20% of the revegetated native areas per development will be irrigated at one time since irrigation is only required for the first
three years after planting to establish the native vegetation.
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5.8 Phase 1 Infrastructure Improvements
Phase 1 infrastructure Improvements are part of System A and System E. Design of Phase 1 improvements is currently
in progress consisting of two areas of infrastructure improvements, west side of |-25 and the east side of 1-25.

On the west side of I-25 the Phase 1 infrastructure improvements include a diversion and check structure on the Lower
Boulder Ditch to divert raw ditch water into a new pond located on the northeast corner of the Wyndham Hill Property.
The pond has an approximate top surface area of 2.0 acres and a volume of 17.2 acre-feet. The wet well on the north
side of the pond houses a vertical turbine pump rated at 1400 gpm at 140 feet of TDH. This pond and pumphouse is the
raw water source for System A. The 12-inch pipe on the discharge side of the pump will be extended 20 linear feet and
capped to allow for connection of the future pipe.

On the east side of I-25 the Phase 1 infrastructure improvements are part of System E and consist of a wet well and
pumphouse located on the future Waters Edge Subdivision west of Milavec Lake. The wet well is filled via the existing
36-inch Reinforced Concrete Pipe that conveys raw water from the Leyton Lateral to fill the Lake. An interim vertical
turbine variable speed pump rated at 650 gpm at 125 feet of TDH will be installed in the pumphouse. Once raw water
demand increases this pump will have to be exchanged out for the ultimate pump. See Section 5.5. The proposed
Phase 1 pipeline conveys flow from the pump station west to William Bailey Avenue (WCR 11.5) where it turns south for
approximately 6,000 feet to WCR 16. The pipe is aligned in the Weld County right-of-way from WCR 18 to WCR 16.5
then enters Town of Frederick right-of-way dedicated with the West View Final Plat. At WCR 16 the pipeline turns east
where it follows WCR 16 (First Street) across Colorado Boulevard for approximately 5000 feet terminating at Maple
Street. This pipe will be extended to the east in the future to supply raw water for future developments. The size of
pipe varies from 10-inch at the pumphouse to WCR 16 where it is reduced to an 8-inch pipe to the end of the Phase 1
improvements. See Figure 11.

The following is a list of properties that will be served by the Phase 1 Improvements:
o B1(Waters Edge, temporary) - 20.48 irrigated acres
E1(WCR 11.5 from WCR 16.5 to WCR 18) — 0.39 irrigated acres
E2 (Meadowlark Commercial) — 20.20 irrigated acres
E3 (Future Development) — 19.79 irrigated acres

o E4 (West View) — 9.74 irrigated acres
E5 (
E6 (

[ ]
®
®
) Strear Property) — 142.92 irrigated acres

Fireman’s Park, booster pump required) - 1.77 irrigated acres

B1-Waters Edge will temporarily be served from the Phase 1 Improvements (System E) until the System B infrastructure
is constructed.

The following is a list of additional properties that can be served with the interim pump if the Phase 1 pipeline is
extended approximately 3000 linear feet to the east in WCR 16:

e E7 (Maple Ridge Il) — 8.45 irrigated acres

o EB8(Coal Ridge Estates) — 9.42 irrigated acres

o E9 (Future Development) — 20.17 irrigated acres

o E10 (Hidden Creek) — 26.48 irrigated acres

o E11 (Future Development) — 9.10 irrigated acres
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See Figure 11 for a map of the Phase 1 Improvements and Table 11 for raw water irrigation demands. The Phase 1
Pipeline requires an interim pump rated for 650 gpm at 135 feet of total dynamic head (TDH) to deliver raw water

irrigation to the properties listed above.

Table 11 - Phase 1 Pipeline Raw Water Demands
Raw Water Source - Milavec Lake -

Total Demand per Day

'Demand | *Native Demand Total Demand per Day
Property {gpm) {gpm) {gpd) (af)
Properties to be served by Phase 1 Pipeline & Pump
B1-Waters Edge (temporary) 566 348 38,109 0.12
E1-WCR 11.5 (WCR 16.5 to WCR 18) 34 0 2,030 0.01
E2-Meadowlark Commercial 540 349 36,580 0.1
E3-Future Development 536 339 36,227 0.11
E4-West View 230 161 15,712 0.05
E5-Strear Property 3,817 2,467 258,629 0.79
E6-Firemans Park {(booster pump) 154 0 9,213 N/A
Gallons per Day 396,499
Properties to be served by Phase 1 Pipeline & Pump if pipe
is extended east on WCR 16.
E7-Maple Ridge Il 244 140 16,344 0.05
E8-Coal Ridge Estates 224 171 15,481 0.05
E9-Future Development 627 323 41,473 0.13
E10-Hidden Creek 799 431 53,133 0.16
E11-Future Development 317 136 20,653 0.06
Gallons per Day 147,084 N/A
Total Gallons per Day 543,583
Maximum Delivery from Pump at Milavec Lake 400 gpm
Time to Fill Ponds/Irrigate the Above Properties 22.6 hours

‘Demand assumes irmigating one hour per day, 7 days a week. See Table 1 - Irrigation Demands by Property (Irrigating 7 Days Per Week)
*This report assumes that 20% of the revegetated native areas per development will be irrigated at one time since irrigation is only required for the first three years after

planting to establish the native vegetation.

6.0 RAW WATER IRRIGATION MODEL

6.1 Introduction

The raw water irrigation system was modeled using EPANet, a water modeling program written by the Environmental
Protection Agency. The model is composed of reservoirs, pumps, nodes and pipes. The program uses the Hazen-
Williams equation to calculate the pressures and flow rates available at design points and pipes within the system. The
peak demand period was simulated to evaluate the adequacy of the system during worst case demands.

6.2 Assumptions

Below is a summary of assumptions for Raw Water Irrigation Model:
» Allopen space area is divided into 25% turf grass, 50% Native grass, 5% trees/flowers requiring drip irrigation

and 20% non-irrigated areas

» Native grass only requires irrigation for the first three growing season to establish. It was assumed that a
maximum of 20% of the native irrigation areas would require irrigation at one time.
o Required amount of irrigation is 2.50 feet/year for turf grass, 1.20 feet/year for native grass and trees/flowers

requiring drip irrigation
e Maximum velocity 8 feet per second
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o Major pipe loss calculated with Hazen-Williams equation

e Hazen-Williams “C" value for all pipes — 120

e Most pipes shown in the figures in this report are to fill ponds on each future development. Only the properties
shown directly connecting to the raw water mainline pipes without a pond should be allowed to irrigate off of the
pressurized system.

o See Figures 1 through 11 for pipe alignments

6.3 EPANet Inputs
The EPANet inputs are as follows:

Reservoirs
o Total Head — Elevation set at the same elevation of the node on the suction side of the pump. This
assumes that the pond will not provide any elevation head to the pump since they are at the same
elevation.

Pumps
o Pump Curve - The specific pump curve for each pump modeled.

Nodes
e Elevation - Taken from the USGS Quad Maps with 10 foot contours

Pipes
o Length — Length of pipe in feet
o Diameter of Pipe — Diameter of pipe in inches
* Roughness Coefficient — 100 for all pipes

See Appendix E for EPANet Inputs.

6.4 EPANet Qutput
The EPANet Output includes pressures and the nodes and flow through the pipes. Since each of the raw water

irrigation systems are composed of a network of pipes there is an infinite amount of output that could be generated by
varying the raw water demand at every node. Because of this, only what we feel is the worst case scenario resulting in
the lowest flows and highest pressures in each system are presented in Appendix A. These scenarios include a
theoretical raw water demand on different nodes throughout each system based on the raw water demands of future
developments. These demands can and will change as development progresses and therefore the output included in
Appendix A should only be used as a guide. As each property develops an updated water model should be used to
verify new developments are consistent to this report.

7.0 ANALYSIS OF COST

The Engineers Opinion of Cost was prepared for the general raw water pipeline alignments shown in Figure 1 of this
report. Once a detailed survey and design is completed for each section the pipe alignments and lengths may change.
The costs in Appendix B should be used a general guide only.

Assumptions:
e All waterlines have three feet of cover
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e Allamounts are in 2008 Construction Dollars

» The waterline cost includes mobilization, lowerings, valves, air-vacs, pavement restoration, fittings, thrust
blocks, efc.

e Itmay be possible for properties included in one system to be temporarily connected to another system which
would affect the analysis of cost. For the analysis of cost we assume all properties are connected into the
systems as shown in this report

e Prices will vary depending on the length of pipe being constructed
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Max Day Native Grass
Area to be Irrigated Total Area Irr. Area Demand Demand
(ac) (ac) (gpm) (gpm)

~ A1-Wyndham Hill

Open Space 515.00 128.75 3,060 2,331
Commercial Area 89.36 22.34 531 404
HWY 52 (WCR 5.5 to West F.R.) 5.37 537 466 0
WCR 7 (HWY 52 to WCR 16) 5.37 5.37 466 0
WCR 16 (WCR 5.5 to WCR7) 1.30 1.30 "3 0
WCR 16 (WCR 7.5 to West F.R)) 1.30 1.30 113 0
Wyndham Hill Parkway (WCR 5.5 to West F.R,) 2.34 2.34 203 0
Zimmerman Ave (HWY 52 to WCR 16) 1.56 1.56 135 0
Billings Ave (HWY 52 to WCR 16) 1.56 1.56 135 0
TOTALS 623.16 169.89 5222 2,735
B A2-Wildflower
Open Space 261.00 65.25 1,551 1,181
WCR 16 (WCR 7 to West F.R.) 1.30 1.30 28 0
WCR 7 (1450 feet) 0.98 0.98 21 0
) West F.R. (WCR 16 to WCR 16.5) 1.79 1.79 39 0
WCR 7.5 (WCR 16 to WCR 16.5) 0.78 0.78 17 0
TOTALS 265.85 70.10 1,656 1,181
"~ A3-Future Development (NW Corner of WCR 7/16)
Open Space 160.00 40.00 951 724
WCR 16 (WCR 5.5 to WCR 7) 1.30 1.30 113 0
WCR 5.5 (WCR 16 to WCR 16.5) 0.39 0.39 34 0
WCR 16.5 (WCR 5.5 to WCR 7) 0.39 0.39 4 0
WCR 7 (WCR 16 fo WCR 16.5) 1.79 1.79 155 0
TOTALS 163.87 43.87 1,286 724
) A4-Future Development (SW Cornter of WCR 7/18)
Open Space 160.00 40.00 91 724
WCR 16.5 (WCR 5.5 to WCR 7) 0.39 0.39 34 0
WCR 5.5 (WCR 16.5 to WCR 18) 0.39 0.39 34 0
WCR 18 (WCR 5.5 to WCR 7) 1.30 1.30 113 0
WCR 7 (WCR 16.5 to WCR 18) 1.79 1.79 155 0
TOTALS 163.87 43.87 1,286 724
A5-Future Development (SE Corner of WCR 7/18) 7
Open Space 160.00 40.00 951 724
WCR 16.5 (WCR 7 to WCR 7.5) 0.39 0.39 34 0
WCR 7 (WCR 16.5 to WCR 18) 1.79 1.79 155 0
WCR 18 (WCR 7 to WCR 7.5) 1.30 1.30 113 0
WCR 7.5 (WCR 16.5 to WCR 18) 0.39 0.39 34 0
TOTALS 163.87 43.87 1,286 724
A6-Doering/Modrall West Annexation 7
Open Space 140.00 35.00 832 634
WCR 16.5 (WCR 7.5 to West F.R) 0.39 0.39 4 0
WCR 7.5 (WCR 16.5 to WCR 18) 0.39 0.39 34 0
WCR 18 (WCR 7.5 10 West F.R) 1.30 1.30 113 0
West F.R. (WCR 16.5 to WCR 18) 1.79 1.79 155 0




Max Day Native Grass
Area to be Irrigated Total Area Irr. Area Demand Demand
(ac) (ac) {gpm) {gpm)
TOTALS 143.87 38.87 1,168 634

B1-Waters Edge

Open Space 19.23 19.23 457 348
WCR 11.5 (WCR 18 to WCR 18.5) 0.39 0.39 34 0
WCR 18 {1750 feet) 0.86 0.86 75 0
TOTALS 20.48 2048 566 348
) B2-Summit View Estates ,
E. Park 3.78 3.78 90 68
Central Park 1.32 1.32 115 0
NE Detention Ponds 0.86 0.86 0 0
WCR 11 (1200 feet) 0.81 0.81 0 0
TOTALS 6.77 6.77 204 68
B3-Eagle Valley
SE Park (larger) 3.00 3.00 260 0
SE Park (smaller) 2.04 2.04 177 0
WCR 11 (WCR18 to WCR 18.5) 1.79 1.79 155 0
WCR 18 (1600 feet) 0.79 0.79 69 0
TOTALS 7.62 7.62 661 0
B4-Raspberry Hill Residential i
Open Space 9167 22.92 545 415
WCR 18 (1600 feet) 0.79 0.79 69 0
WCR 9.5 (WCR 18 to WCR 18.5) 0.39 0.39 34 0
WCR 18.5 (1600 feet) 0.24 0.24 21 0
TOTALS 93.09 24.34 668 415
B5-Haley No. 2 Annexation 7
Open Space 160.00 40.00 951 724
WCR 18.5 (WCR 9 to WCR 9.5) 0.39 0.39 34 0
East F.R. (WCR 18.5 to WCR 20) 1.79 1.79 155 0
WCR 20 (East F.R. fo WCR 9.5) 1.79 1.79 155 0
WCR 9.5 (WCR 18.5 to WCR 20) 0.39 0.39 34 0
TOTALS 164.36 44.36 1,329 724
B6-Future Development (SW Corner of WCR 11/20)
Open Space 160.00 40.00 951 724
i WCR 20 (WCR 9.5 to WCR 11) 1.79 1.79 155 0
WCR 9.5 (WCR 20 to WCR 20.5) 0.39 0.39 34 0
WCR 20.5 (WCR 9.5 to WCR 11) 0.39 0.39 4 0
WCR 11 (WCR 18.5 to WCR 20) 1.79 1.79 155 0
TOTALS 164.36 44.36 1,329 724
B B7-Fox Run B
Greenway (N/S) 10.30 10.30 758 0
SE Park 249 249 216 0
NE Park 2.34 2.34 203 0
WCR 11 (1500 feet) 1.02 2.34 203 0
TOTALS 16.15 17.47 1,380 0




ed

ax Day ative Grass
Area to be Irrigated Total Area Irr. Area Demand Demand
(ac) (ac) {gpm) (gpm)
B8-Future Development (SE Corner of WCR 11/20) o
Open Space 10.00 2.50 5 45
~WCR 11 (700 feet) 0.35 0.35 30 0
WCR 20 (1100 feet) 0.7 0.75 65 0
TOTALS 11.10 3.60 155 45
B9-Doering/Modrall East Annexation B
Open Space 160.00 [ 40.00 951 724
WCR 20 (WCR 9.5 to WCR 11) 1.79 179 155 0
WCR 9.5 (WCR 20 to WCR 20.5) 0.39 - 0.39 34 0
WCR 20.5 (WCR 9.5 to WCR 11) 0.39 0.39 34 0
WCR 11 (WCR 20 to WCR 20.5) 1.79 179 155 0
TOTALS 164.36 44.36 1,329 724
B10-Johnson Farm Annexation )
Open Space 72.60 18.15 431 329
WCR 20 (1320 feet) 0.89 0.89 wo 0
WCR 11 (WCR 20 to WCR 20.5) 179 1.79 155 0
WCR 20.5 (1320 feet) 0.39 0.39 34 0
TOTALS 75.67 21.22 698 329
B11-The Farm
Open Space 99.00 2475 588 448
WCR 20 (1400 feet) 0.95 0.95 82 0
TOTALS 99.95 25.70 671 448

C1-Bella Rosa North Pond

North Pond Irrigation Area 13.61 Metered Usage 1,610 0
TOTALS 13.61 1,610 0
C2-Moore Farms
Commercial 5.08 1.3 30 23
North Detention Pond 3.00 3.00 260 0
WCR 20 (1300 feet) 0.88 0.88 76 0
TOTALS 8.96 5.15 367 23
C3-No Name Creek
No Name West Park 3.01 3.01 261 0
TOTALS 3.01 3.01 261 0
C4-No Name Creek -
South Park {West Side of Road) 0.72 0.72 62 0
TOTALS 0.72 0.72 62 0
C5-No Name Creek
South Park (East Side of Road) 0.98 0.98 85 0
TOTALS 0.98 0.98 85 0
C6-No Name Creek
North Park (West Side of Road) 1.70 1.70 147 0




Nativ Grass

Max Day
Area to be Irrigated Total Area Irr. Area Demand Demand
{ac) {ac) (gpm) {gpm)
TOTALS 1.70 1.70 147 0
~ C7-No Name Creek )
North Park (East Side of Road) 0.67 0.67 58 0
TOTALS 0.67 0.67 58 0
C8- No Name Creek »
East Entrance 1.06 1.06 92 0
TOTALS 1.06 1.06 92 0
C9-No Name Creek B
WCR 20 (WCR 11.5 to WCR 13) 1.79 1.79 155 0
TOTALS 1.79 1.79 155 0

D1-Hinkle Farm

Open Space 15.01 15.01 357 272
WCR 11 (WCR 16.5 to WCR 18) 179 1.79 165 0
WCR 18 (1700 feet) 0.39 0.39 34 0
TOTALS 17.19 17.19 546 272
D2-Westervelt Annexation B
Open Space 128.60 3215 764 582 -
WCR 16 (1950 feet) 0.96 0.96 83 0
WCR 16.5. (WCR9.5to WCR11) 0.39 033 34 0
WCR 11 (WCR 16 to WCR 16.5) 1.30 1.30 113 0
TOTALS 131.25 34.80 994 582
D3-HCT Annexation
Open Space 168.40 4210 1,001 762
WCR 16 (WCR 9 to WCR 9.5) 1.30 1.30 113 0
East F.R. (WCR 16 to WCR 16.5) 1.79 1.79 165 0
WCR 16.5 (WCR 9 to WCR 9.5) 0.39 ~0.39 34 0
WCR 9.5 (WCR 16 to WCR 16.5) 0.39 0.39 34 0
TOTALS 172.27 45.97 1,336 762
D4-Nelson Annexation
Open Space 640.00 160.00 3,803 2,897
HWY 52 (East F.R. to WCR 11) 1.79 1.79 155 0
East F.R. (HWY 52 to WCR 16) 1.79 1.79 155 0
WCR 16 (East F.R. to WCR 11) 1.30 1.30 13 0
WCR 11 (HWY 52 to WCR 16) 1.79 1.79 165 0
TOTALS 646.67 166.67 4,382 2,897

E1-WCR 11.5 (WCR 16.5 TO WCR 18)

ROW

0.39

0.39

34

TOTALS

0.39

0.39

34

E2-Meadowlark Business Park




Area to be Irrigated Total Area Irr. Area
{ac) (ac)
Open Space 7 - 19.25
WCR 13 {1400 feet) 0.95 0.95
TOTALS 77.95 20.20
E3-Future Development (Just West of Westview) o
Open Space 75.00 18.75 446 339
WCR 16 (1320 feet) - 0.65 0.65 56 0
WCR 18.5 (1320 feet) 0.39 0.39 34 0
TOTALS 76.04 19.79 536 339
Ed-West View
Open Space 8.88 8.88 211 161
WCR 16 (700 feet) 0.47 0.47 10 0
WCR 11.5 (WCR 16 to WCR 16.5) 0.39 0.39 8 0
TOTALS 9.74 9.74 230 161
E5-Strear Property
Open Space - 545.00 136.25 3,239 2,467
HWY 52 (WCR 11 to WCR 13) 1.79 1.79 155 0
WCR 11 (HWY 52 to WCR 16) 1.79 1.79 155 0
WCR 16 (WCR 11 to WCR 13) 1.30 1.30 113 0
WCR 13 (HWY 52 to WCR 16) 1,79 1.79 155 0
TOTALS 551.67 142.92 3,817 2,467
E6-Fireman's Park
Park 1.77 1.77 154 0
TOTALS 1.77 1.77 154 0
E7-Maple Ridge Il ]
~ Open Space 7.76 7.76 184 140
WCR 16 (1400 feet) 0.69 0.69 60 0
TOTALS 8.45 8.45 244 140
E8-Coal Ridge Estates
Open Space 9.42 9.42 224 171
TOTALS 9.42 9.42 224 171
E9-Future Development (NW Corner of WCR 15/16)
Open Space 71.30 17.83 424 323
WCR 16 (1320 feet) 0.65 0.65 56 0
WCR 16.5 (1320 feet) 0.39 0.39 34 0
WCR 15 (WCR 16 to WCR 16.5) 1.30 1.30 113 0
TOTALS 73.64 20.17 627 323
E10-Hidden Creek
Open Space 23.78 2378 565 431
WCR 15 (2040 feet) 1.01 1.01 88 0
WCR 16.5 (WCR 15.5 to WCR 17} 0.39 0.39 34 0
WCR 15.5 {2040 feet) 1.30 1.30 113 0
TOTALS 26.48 26.48 799 431
E11-Future Development (NW Corner of WCR 16/17)
Open Space 30.00 7.50 178 136
WCR 16 (WCR 15 to WCR 15.5) 1.30 1.30 113 0




Max Day

Native Grass

Area to be Irrigated Total Area Irr. Area Demand Demand
(ac) (ac) {gom) (gpm)
WCR 15 (600 feet) 0.30 0.30 26 0
TOTALS 31.60 9.10 317 136
E12-Future Development (NW Corner of WCR 16/17) )
Open Space 192.00 48.00 1,141 869
WCR 16 (WCR 15.5 to WCR 17) 1.30 1.30 13 0
yyyyy WCR 15.5 (WCR 16 to WCR 16.5) 0.39 0.39 34 0
WCR 16.5 (WCR 15.5 to WCR 17) 0.39 0.39 34 0
WCR 17 (WCR 16 to WCR 16.5) 1.30 1.30 13 0
TOTALS 195.38 51.38 1,434 869
E13-Future Development (SW Corner of WCR 16/17)
Open Space 160.00 40.00 951 724
WCR 14.5 (WCR 15.5 to WCR 17) 0.39 0.39 34 0
WCR 15.5 (WCR 14.5 to WCR 16) 0.39 0.39 34 0 -
B WCR 16 (WCR 16.5 to WCR 17) 1.30 1.30 113 0
WCR 17 {(WCR 14.5 to WCR 16) 1.30 1.30 113 0
TOTALS 163.38 43.38 1,244 724
E14-Future Development (SE Corner of WCR 16/17) B
Open Space 160.00 0.00 0 0
WCR 14.5 (WCR 17 to WCR 17.5) 0.39 0.39 34 0
WCR 17 (WCR 14.5 to WCR 16) 1.30 1.30 113 0
WCR 16 (WCR 17 to WCR 17.5) 1.30 1.30 113 0
WCR 17.5 (WCR 14.5 to WCR 16) 0.39 0.39 34 0
TOTALS 163.38 3.38 293 0
E15-Future Development NE Corner of WCR 16/17)
i Open Space 160.00 0.00 0 0
WCR 16 (WCR 17 to WCR 17.5) 1.30 1.30 13 0
WCR 17 (WCR 16 to WCR 16.5) 0.39 0.39 34 0
WCR 16.5 (WCR 17 to WCR 17.5) 0.39 0.39 34 0
WCR 17.5 (WCR 16 to WCR 16.5) 1.30 1.30 113 0
TOTALS 163.38 3.38 293 0
E16-Future Development (NW Corner of WCR 16/19)
Open Space 160.00 0.00 0 0
WCR 16 (WCR 17.5 to WCR 19) 1.30 1.30 113 0
WCR 17.5 (WCR 16 to WCR 16.5) 0.39 0.39 34 0
WCR 16.5 (WCR 17.5 to WCR 19) 0.39 0.39 34 0
WCR 19 (WCR 16 to WCR 16.5) 1.30 1.30 13 0
TOTALS 163.38 3.38 293 0
| E17-Future Development (SW Corner of WCR 16/19)
Open Space 160.00 0.00 0 0
WCR 14.5 (WCR 17.5 to WCR 19) 0.39 0.39 34 0
WCR 17.5 (WCR 14.5 to WCR 16) 0.39 0.39 34 0
WCR 16 (WCR 17.5 to WCR 19) 1.30 1.30 113 0
WCR 19 (WCR 14.5 to WCR 16) 1.30 1.30 113 0
TOTALS 163.38 3.38 293 0




Max Day Native Grass
Area to be lrrigated Total Area Irr. Area Demand Demand
(ac) (ac) (gpm) (gpm)
F1-Downtown Frederick
Crist Park 2.35 2.35 204 0
TOTALS 2.35 2.35 204
F2-Colorado Boulevard (between Hwy 52 and WCR 16)
North Median 0.11 0.11 5 0
Middle Median 0.44 0.44 18 0
South Median 0.07 0.07 3 0
East ROW 1.79 1.79 155 0
TOTALS 2.41 0.62 26 0
F3-Centennial Park
8th Street Berms 4.77 4.77 414 0
TOTALS 4.77 4.77 414 0
F4-Ball Fields
Ball Fields 4.19 4.19 363 0
TOTALS 4.19 4.19 363 0
F5-Miners Park Town Center
Open Space 87.00 21.75 517 3%
WCR 13 (2100 feet) 1.42 1.42 3 0
HWY 52 (2100 feet) 1.42 1.42 3 0
WCR 13.5 (2100 feet) 0.31 0.31 27 0
TOTALS 90.16 24.91 606 394
F6-Carriage Hills Marketplace ‘
Open Space ~35.00 8.76 208 158
HWY 52 (WCR 13.5 to WCR 15) 1.79 1.79 43 32
WCR 13.5 (750 feet) 0.11 0.11 3 2
WCR 15 (600 feet) 0.30 0.30 7 5
Frederick Way (750 feet) 0.11 0.11 3 2
TOTALS 37.31 11.06 263 200
F7-Carriage Hills, Filing 2
Open Space 5.02 5.02 435 0
i WCR 15 (WCR 14.5 to WCR 16) 1.30 1.30 113 0
777777777 WCR 16 {1100 feet) 0.54 0.54 47 0
TOTALS 6.86 6.86 595 0
F8-Josephine Roche Annexation S S
Open Space 120.00 30.00 713 543
WCR 14.5 (WCR 15 to WCR 15.5) 0.39 0.39 8 0
WCR 15 (1320 feet) 1.30 1.30 28 0
WCR 16 (1320 feet) 1.30 1.30 28 0
WCR 15.5 (WCR 14.5 to WCR 16) 0.39 0.39 8 0
TOTALS 123.38 33.38 786 543
F9-Future Development (NW Corner of WCR 14/17)
OpenSpace 160.00 40.00 951 724
WCR 14 (WCR 15.5 to WCR 17) 1.30 130 113 0
WCR 15.5 (WCR 14 to WCR 14.5) 0.39 0.39 34 0
WCR 14.5 (WCR 15.5 to WCR 17) 0.39 0.39 34 0
WCR 17 (WCR 14 to WCR 14.5) 1.30 1.30 113 0




Max Day Native Grass
Area to be Irrigated Total Area Irr. Area Demand Demand
(ac) fac) (gpm) (gpm)
TOTALS 163.38 43.38 1,244 724
F10-Future Development (NE Corner of WCR 14/17)
Open Space 160.00 0.00 0 0
WCR 14 (WCR 17 to WCR 17.5) 1.30 130 113 0
WCR 17 (WCR 14 to WCR 14.5) 1.30 1.30 113 0
WCR 14.5 (WCR 17 to WCR 17.5) 0.39 0.39 34 0
WCR 17.5 (WCR 14 to WCR 14.5) 0.39 0.39 34 0
TOTALS 163.38 3.38 293 0
F11-Future Development (SE Corner of WCR 14/17)
Open Space 160.00 0.00 0 0
Commercial Along Hwy 52 (600’ Deep) 60.26 15.07 358 273
HWY 52 (WCR 17 to WCR 17.5) 1.79 1.79 155 0
WCR 17.5 (WCR 12.5 to WCR 14) 0.39 0.39 34 0
WCR 14 (WCR 17 to WCR 17.5) 1.30 1.30 113 0
WCR 17 (HWY 52 to WCR 14) 1.30 1.30 13 0
TOTALS 225.04 19.85 773 273
F12-Future Development (SW Corner of WCR 14/19)
Open Space 160.00 0.00 0 0
Commercial Along Hwy 52 (600" Deep) 35.60 8.90 212 161
HWY 52 (WCR 17.5 to WCR 19) 179 1.79 155 0
WCR 17.5 (HWY 52 to WCR 14) 0.39 0.39 34 0
WCR 14 (WCR 17.5 to WCR 19) 1.30 1.30 113 0
WCR 19 (HWY 52 to WCR 14) 1.30 1.30 113 0
TOTALS 200.38 13.68 626 161
F13-Future Development (NE Corner of WCR 14/19) ;
Open Space 160.00 0.00 0 0
WCR 14 (WCR 17.5 to WCR 19) 1.30 1.30 113 0
WCR 17.5 (WCR 14 to WCR 14.5) 0.39 0.39 34 0
WCR 14.5 (WCR 17.5t0 WCR 19) 0.39 0.39 34 0
WCR 19 (WCR 14 to WCR 14.5) 1.30 1.30 113 0
TOTALS 163.38 3.38 293 0
F14-8t. Vrain Valley School District o
Frederick High School Ball Fields 30.17 30.17 2,617 0
TOTALS 30.17 30.17 2,617 0

G1-Van Deventer Property

Open Space 5.35 1.34 32 4

WCR 13 (1350 feet) 0.91 0.91 79 0

WCR 18 (500 feet) 0.25 0.26 22 0

TOTALS 6.51 2.50 132 24

G2-Rocky Mountain Christian Church

Open Space 29.00 7.25 172 131

WCR 13 (900 feet) 0.61 0.61 53 0

WCR 16.5 (1400 fest) 0.21 0.21 18 0
TOTALS 29.82 8.07 243 131




' Nati\'/’ek Gras

Area to be Irrigated Total Area Irr. Area Demand Demand
(ac) fac) (gpm) {gpm)
G3-Countryside Subdivision
Park 3.55 3.55 308 0
WCR 16 (1500 feet) 0.74 0.74 64 0
WCR 16.5 (1300 feet) 0.19 0.19 16 0
WCR 11.5 (WCR 16 to 16.5) 0.39 0.39 34 0
TOTALS 4.87 4.87 422 0
Inputs % of Total Irrigated Land
25% % Turf Grass
50% % Native Grass
5% % Drip
20% % unirrigated
100%
2.50 Turf Grass Annual Applied lrrigation (ft)
1.20 Native Grass Annual Applied Irrigation (ft)
1:20 Drip Annual Applied !rrigation (ft)
180 Watering Days Per Year
1 Watering Hours Per Day
1.15 Max Day Demand Factor
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WATER LINE
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EXST. PUMP STATION
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NOTES:

1. PROPERTIES WITH THE ID'S F10, F11, F12 AND F13 ARE DESIGNATED AS COMMUNITY SEPARATORS (BUFFERS)
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THE ROW AND THE COMMERCIAL DEVELOPMENT ALONG HWY 52. THIS DEVELOPMENT WAS ASSUMED TO BE 600
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EPANET 2

Raw Water Infrastructure Map - Town of Frederick
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Raw Water Infrastructure Map - Town of Frederick
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Raw Water Infrastructure Map - Town of Frederick
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System F - Pipe Network Data
Town of Frederick Raw Water Infrastructure

NODES/RESERVOIRS PIPES
Elevation Base Demand Demand Head Pressure Length Diameter Roughness Flow Velocity Unit Headloss Friction Factor
Node ID () (GPM) (GPM) (f) (osi) Link 1D (f) (in) (GPM) {fps) (K
Resvr 5 4995 #N/A -570 4995 0 . T
. Pump 3 #N/A #N/A #N/A 570 0.0 -197.9 0.000
Junc 87 4985 0 g 5193 86
e : Pipe 98 20 8 120 570 3.6 7.5 0.024
Junc 6 4985 0 Q 5193 86
[t Strest Borms
Junc 6 4995 4] Q 5193 86 .
Pipe 86 350 6 120 0 0.0 0.0 0.000
Junc 79 4988 0 o] 5193 89
{ST-Vrain Valley School District : . :
Junc 6 4995 0 0 5193 86
: HA : Pipe 6 1295 6 120 [ 0.0 0.0 0.000
Junc 7 4995 0 0 5193 86 R :
[Miners Park Town Center KB =
Junc 6 4995 0 0 5193 86 G S :
G , ; S : Pipe 18 500 6 120 0 0.0 0.0 0.000
Junc 23 5000 0 0 5193 84 : s S Gh : :
‘ToEast 5 T
Juncé 4995 0 0 5183 86 G . ¢ : i :
by e 5 L CER Pipe 89 1100 8 120 569 3.6 75 0.024
Junc 94 4998 0 o 5185 81 S G : i : S
Carriage Hills.C il i S s e
Junc 94 2998 [} 0 5185 81 | T g :
i i E e Sohaarhan BN i Pipe 18 2000 6 120 0 0.0 0.0 0.000
Junc 24 5020 0 0 5185 71 | b : ] ; : S :
To Fastiiiiii i : : A i
Junc 94 4998 0 Q 5185 81 G i : s i : e :
o S i : : e Pipe 100 0 | 120 569 3.6 7.5 0.024
Junc 92 4990 0 0 5183 83 : ipiaa S X : RERN S
: G S : SR Pipe 101 900 8 120 569 3.6 7.5 0.024
Junc 95 5010 0 0 5176 72 ST i 8 S s ; :
i SRR : : Pipe 102 650 8 120 569 3.6 75 0.024
Junc 91 4993 0 0 5171 77 ; 3 : : i
5 i o N ‘ G Pipe 103 1700 8 120 569 3.6 7.5 0.024
Junc 42 5023 0 0 5158 59 . :
: Pipe 4 2640 8 120 569 3.6 75 0.024
Junc 77 5070 0 4] 5139 30 ; : : i
: : Pipe § 2640 8 120 569 3.6 7.5 0.024
Junc 63 5100 0 0 5119 8 : ;
i i : 3 : Pipe 48 5280 8 120 0 0.0 0.0 0.000
Junc 44 5050 0 0 5119 30 SR
[South Extention " g :
Junc 63 5100 0 0 5119 8 5 : B 8
: : Pipe 68 1320 8 120 569 3.6 75 0.024
Junc 66 5075 [ 0 5109 15 : i
: : Pipe 70 1320 8 120 569 3.6 7.5 0.024
Junc 67 5050 4] 0 5099 21 B Y SRR : :
: Pipe 52 5280 8 120 569 3.6 75 0.024
Junc 45 5023 0 0 5060 16 : i
: g Pipe 28 2640 6 120 569 6.5 303 0.023
Junc 33 4968 0 0 4980 5 i : o : :
3 5 Pipe 72 10 144 120 569 0.0 0.0 0.000
Resvr 68 4980 #N/A 569 4980 0 . ‘ :
C ial Park Pond west to WCR 13
Junc 6 4995 0 0 5193 86 : ~
T : : : Pipe 90 1900 |4 120 1 0.0 0.0 0.000
Junc 181 4995 0 0 5193 86 . :
[South nWCR 13 T i :
Junc 181 4995 0 0 5193 86 : :
: ! : : Pipe 82 380 4 120 Q 0.0 0.0 0.000
Junc 53 5005 o 0 5193 81 :
k ; i Pipe 83 1200 4 120 0 0.0 0.0 0.000
Junc 18_4_‘ 5010 0 0 5193 79
North in WCR 13 : : i
Junc 181 4995 0 0 5193 86 :
Pipe 80 200 4 120 0 0.0 0.0 0.000
Junc 60 4996 0 0 5193 85
Pipe 79 610 4 120 0 0.0 0.0 0.000
Junc 73 4990 0 0 5193 88
Pipe 64 650 4 120 0 |..00 0.0 0.000
Junc 182 4988 0 0 5193 89
: : Y :|__Pipe 63 820 4 120 g 0.0 0.0 0.000
Junc 74 4980 0 0 5193 92 ¢
, Pipe 25 600 4 120 0 0.0 0.0 0.000
Junc 183 4982 0 0 5193 91 - -
|Westto Crist Park O T 3
Junc 182 4988 0 Q 5193 89 R : :
: : Pipe 189 180 2 120 ] 0.0 0.0 0.000
Junc 185 5011 0 0 5193 79 E o 8 .
Notes:

1. The above data is from EPANet with a 569 gallon per minute demand on the Junction 33 at the east end of the pipeline. As raw water demand on the pipeline moves closer to the pump the losses decrease therefore the flowrate goes up.
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Raw Water Infrastructure Map - Town of Frederick
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APPENDIX B

ENGINEERS OPINION OF COST



ANALYSIS OF COST

The Engineers Opinion of Cost was prepared for the general raw water pipeline alignments shown in Figure 1 of this report.
Once a detailed survey and design is completed for each section the pipe alignments and lengths may change. The cost's
below should be used a general guide only.

Assumptions:

1. All raw waterlines have 3 feet of cover.

2. Allamounts are in 2008 construction dollars.

3. The waterline cost includes mobilization, lowerings, valves, air-vacs, pavement restoration, fittings, thrust blocks, etc.

4. It may be possible for properties included in one system to be temporarily connected to a another system. This detail is
beyond the scope of this report and shall be designed and reviewed on a case by case basis.

- System A’ .
Item Unit | Quantity Cost Extension
1. Waterline
a. PA-1-12-inch C900 LF 4,500 §54.00 $243,000
b. PA-2 - 12-inch C900 ; LF 2,640 $54.00 $142,560
c. PA-3-8-inch C900 - LF 2,640 $36.00 $95,040
d. PA-4 - 8-inch C900 - LF 2,640 $36.00 $95,040
e. PA-5-8-inch C900 LF 2,640 $36.00 $95,040
f. PA-6 - 8-inch C900 ] LF 2,640 $36.00 $95,040
g. PA-7-8-inch C900 LF 2,640 | $36.00 $95,040
h.  PA-8 - 8-inch C900 LF 2,640 $36.00 $95,040
i. PA-9 -8-inch C900 » LF 2,640 $36.00 $95,040
. PA-10 - 8-inch C900 LF 2,640 $36.00 $95,040
k. PA-11-8-inch C900 LF 1,250 $36.00 $45,000
2. Pump Station
a. _ Vertical Turbine Pump (1400 gpm, 140'TDHY | EA | 2] $70,000.00 $140,000
= t : :
Total | $1,330,880
Total w/10% Contingency | $1,463,968
. - System B . ~
Item Unit | Quantity Cost Extension
1. Waterline
a. PB-1-10-inch C900 LF 1,650 $45.00 $74,250
b. PB-2-6-inch C300 - LF 1,300 $27.00 $35,100
¢. PB-3 - 8-inch C900 LF 2,640 §$36.00 $95,040
d.  PB-4 -8-inch C900 B LF 550 $27.00 _$14850
e. PB-5-8-inch C900 LF 1,470 $36.00 $52,920
f. PB-6 - 8-inch C900 LF 5,250 $36.00 $189,000
~g. PB-7-8-inch C900 LF 990 $36.00 $35,640
h. PB-8 - 8-inch C900 LF 2,640 $36.00 $95,040
i,  PB-9-8-inch C900 , LF 1,405 $36.00 $50,580
j.__PB-10 - 8-inch C900 , LF 2,790 $36.00 $100,440
k. PB-11-8-inch C300 LF 2,310 $36.00 $83,160
|, PB-12-8-inch C900 . 1265 | §36.00 $45,540
m. PB-13 - 8-inch C900 LF 2,700 $36.00 $97,200
n. _PB-14 - 8-inch C900 LF 1,325 $36.00 347,700
2, Pump Station
a. Vertical Turbine Pump (1500 gpm, 250' TDH) | EA 1 $80,000.00 $80,000
b.  Kicker Pump ‘ EA 1 $15,000.00 $15,000
c. Equipment Building Built in Phase 1 improvements
d. Interior Piping LS 1 $3,000.00 $3,000
e. Electrical Interconnects o LS 1 $2,000.00 $2,000
f.  Telemetry , EA 1 $1,000.00 $1,000
g. Intake Screening ; Built in Phase 1 Improvements
h. _McPropelier w/Flowcom Water Meter EA | 1 | $6,000.00 $6,000
Total | $1,123,460
Total w/10% Contingency | $1,235,806




System C

Item Unit | Quantity Cost Extension
1. Waterline
___a_ PC-1-4-inch C900 LF 550 $1800 | %9900
b. PC-2-4-inch C900 LF 2,500 $18.00 $45,000
¢ PC-3-4-inch C900 LF 840 1 $18.00 $15,120
d. PC-4-4-inchC900 LF 635 $18.00 $11,430
e. PC-5 -4-inch C900 LF 1,920 $18.00 $34,560
f. PC-6 - 4-inch C900 LF 1,330 $18.00 $23,940
Tofal|  $139,950
Total w/10% Contingency |  $153,945
System D' g i Toaanain
Item Unit | Quantity Cost Extension
1. Structures
a. Lower Boulder Ditch Diversion Structure EA 2 $25,000.00 $50,000
Total $50,000
Total w/10% Contingency $55,000
, System E :
Item Unit | Quantity Cost Extension
1. Waterline
a. PE-1-8-inch C905 LF 6,480 $36.00 $233,280
b PE-2-8inchC9%5 LF 5,230 $36.00 $188,280
¢c.  PE-3-8-inch C905 LF 1,265 $36.00 $45,540
2. Pump Station
a. Vertical Turbine Pump (1500 gpm, 250' TDH) EA 1 $80,000.00 $80,000
b. Kicker Pump EA 1 $15,000.00 $15,000
¢.  Backup Vertical Turbine Pump EA 1 $80,000.00 $80,000
Total | $642,100
Total w/10% Contingency |  $706,310
System F S : S :
Item Unit | Quantity Cost Extension
1. Waterline
a. PF-1-84nchC905 LF 9,680 $36.00 $348,480
b. PF-2-8-inch C905 LF 2,720 $36.00 | §97920
¢. PF-3-8-inch C905 LF 2,720 $36.00 $97,920
d.  PF-4-8-inch C905 LF 2,720 $36.00 §97920
8. PF-5 -8-inch C905 LF 2,720 $36.00 $97,920
Total | $740,160
Total w/10% Contingency |  $814,176

"TOTAL COST OF ALL IMPROVEMENTS
WITH 10% CONTINGENCY
SYSTEM A $1,463,968
_SYSTEMB | 81,235,806
SYSTEM C $153,945
_SYSTEMD §55,000

SYSTEME $706,310

SYSTEMF $814,176
TOTAL $4,429,205




