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Section 1: Executive Summary 

The purpose of this Facility Master Plan (Plan) is to assess the capability of the Falcon 
Highlands Metropolitan District’s (FHMD) water system to meet the demands of the existing 
users as well as the demand projected for the ultimate build out.  The water system consists of 
water rights and aquifers, water supply and wells, water treatment, water storage, booster 
pumps, and the water distribution system. The necessary system improvements are identified to 
address any existing and future deficiencies, and the improvements are summarized in a capital 
improvement program that FHMD can use for planning and budgeting.  The FHMD service area 
in shown in Figure 1 in Appendix A. 

Water Rights and Supply 

Using the Colorado Department of Water Resources (DWR) 100-year water supply 
requirements, the District has 310.6 acre-feet per year (AFY) of water available for delivery 
through its water system, based on the DWR water permits for the existing wells.  This is the 
volume of water that the District is permitted to pump from its wells over a calendar year. Using 
El Paso County’s (EPC) 300-year water supply requirements for planning, the Petrock & Fendel 
has determined that the FHMD has up to 213.7 AFY of water rights based on an analysis dated 
June 9, 2017.  Similarly, DWR calculated that the District has 202.2 AFY of annual water rights 
using the EPC 300-year requirements for planning.  This calculation is in the DWR letter to EPC 
dated February 10, 2011 in response to the Falcon Highland’s Filing 3 Final Plat, submittal 
dated January 18, 2011.   
 

Average Annual Demand (ADD) Planning Criteria 

 

The current criteria used to calculate the average annual demand (ADD) for planning is 0.4 
AFY/per single family equivalent (“AFY/SFE”). The criteria of 0.4 AFY/SFE was developed in 
2013 based primarily on data from 2012. Based on the demand data obtained since 2012, 2012 
appears to have been a high demand year due to an unusually low amount of annual 
precipitation, which increased irrigation demand in the District. Additional factors may have 
contributed to higher water demand in 2012, including new construction.  
 
Based on available data, since 2012, the actual ADD per tap has been 0.28 AFY/SFE. This 
reduced demand may be attributable to normal annual precipitation amounts, reduced water 
used since active development within the District had ended, and conservation.  While this 
actual reduced demand supports the use of lower demand criteria, it is too low to use for future 
planning purposes since it does not account for the increased demand that occurs during low 
precipitation years.  Therefore, we recommend that the District use an ADD of 0.32 AFY/SFE for 
planning purposes, which is more in line with average annual water use over a longer period.  In 
addition, this is the same demand criteria that is used for planning by the Woodmen Hills 
Metropolitan District (WHMD). 
 
Based on the ADD criteria of 0.32 AFY/SFE, the ADD for planning purposes is currently 142.7 
AFY for the existing 446 SFEs in FHMD.   The future projected demand for the ultimate build-
out of 938 SFEs is 300 AFY. 
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The District has a supply of 310.6 AFY based on its permits with DWR, which is sufficient to 
meet the existing and future ADD.  Using the EPC 300-year planning criteria, DWR calculated 
that the District has 202.2 AFY of annual water rights for planning purposes, which is insufficient 
to meet the projected future ADD.  Therefore, the FHMD will need to acquire new water rights to 
meet the ADD for the ultimate build-out to comply with the EPC requirements.     
 
Maximum Daily Demand (MDD) Planning Criteria 
 
In addition to the ADD per SFE, the FHMD must also consider the maximum daily demand 
(MDD) on its water system when considering the allowable number of SFEs that can be 
connected to the system. The MDD is the average water usage by all customers in the FHMD’s 
water system on the highest single demand day. 
 
The FHMD does not have data to support a calculated MDD value for its system due to a lack of 
appropriate monitoring equipment and software. In lieu of that data and an extrapolation of a 
likely MDD from 2012, the FHMD has been using 1.0 gallon per minute per SFE (“gpm/SFE”) as 
its MDD planning criteria. 
 
Based on the revised recommended ADD per SFE, we recommend that the FHMD adopt a 
lower MDD of 0.5 gpm/SFE, which is similar to the 0.45 gpm/SFE used by WHMD for planning 
purposes.  (Since FHMD has fewer SFEs, it would be expected to have a higher gpm/SFE value 
compared to WHMD.)  Using 0.5 gpm/SFE, the MDD is estimated as 223 gpm for the existing 
446 SFEs connected to the system.   
 
The FHMD uses its three well pumps to meet its MDD.  The State of Colorado Design Criteria 
for Potable Water Systems indicates that pumps should be capable of meeting the demand with 
a pump out of service, and based on this, the FHMD’s “firm” well pumping capacity is 200 gpm 
using two well pumps.  Consequently, the FHMD does not have sufficient capacity to meet the 
estimated MDD of 223 gpm of its existing customers. However, based limited daily flow data 
from June-August 2017, the actual MDD may be less than 200 gpm, which is consistent with 
reported well pump operation.  
 
Peak Hour Demand (PHD) Planning Criteria 
 
Finally, the water system also needs to have the capacity to meet the peak hour demand (PHD), 
which is the peak instantaneous usage on an hourly basis by all customers in the system.  The 
District also does not have data to support a calculated PHD.  Given this, we recommend the 
use of 0.7 gpm/SFE for planning purposes.  This criterion is similar to the 0.68 gpm/SFE 
planning value used by WHMD.  Using this criterion, the existing PHD is estimated as 312 gpm. 

Supply and Demand Summary 
 
Tables 1 and 2 summarize the capability of the water system to meet the existing and future 
demands based on the demand planning criteria. The current water system does not have the 
capacity to meet the current estimated MDD and PHD, and does not have the capacity to meet 
any future condition.  The water system improvements and/or actions needed to correct the 
deficiencies are described below.  
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Table 1: Existing Supply and Demand Summary - 446 SFEs 

  ADD (AFY) MDD (gpm) PHD (gpm) 

Supply     
Source  Water rights Well pumps Booster pumps 

Capacity  202.2a 200 300 

Demand  142.7 223 312 

Net Supply  71 -23 -12 
a.  Based on El Paso County planning criteria, as calculated by DWR 

 

Table 2: Future Supply and Demand Summary - 938 SFEs 

  ADD (AFY) MDD (gpm) PHD (gpm) 

Supply     

Source  Water rights Well pumps Booster pumps 
Capacity  213.7 a 200 300 

Demand  300 470 660 
Net Supply  -97.8 -270 -360 

a. Based on El Paso County planning criteria as calculated by Petrock & Fendel 
 

 
 
System Improvements/Actions to Meet Existing Demand 
 

1. Implement short term recommendations for water system management described below 
to reduce the MDD to less than 200 gpm. 

2. Improve the SCADA system to monitor and record the maximum daily water usage, and 
use this data to refine the MDD and PHD design criteria. 

3. Replace the booster pump flow meter and the well flow meters to improve the accuracy 
of flow measurement. 

4. If the MDD exceeds the supply after taking the above actions, then additional water 
supply will be needed.  This would require a new well, or a renewable water supply 
source. 

5. Reduce the discharge pressure setpoint of the booster pump from 55 psi to 50 psi.  This 
will increase the output of the booster pump from 250 to 300 gpm to approximately meet 
the estimated PHD of the existing users. 

 
Capital Improvements to Meet Future Demand 
 
Figure 3 in Appendix A shows a schematic of the existing system with the system improvements 
needed to meet future demand with continued use of groundwater only. The necessary capital 
improvements to meet the existing and future demand are listed below in the order in which they 
need to be implemented. 
 

1. Increase water supply capacity to meet a MDD of approximately 300 gpm. This will be 
needed immediately if the short-term recommendations are not successful in reducing 
the MDD.  Beyond this, the water supply capacity will need to be increased prior to 
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adding new taps to the system.  The improvements needed to achieve this with a new 
well are as follows: 

a. Add a 4th well and interconnection piping to the main WTP 
b. Add a third filter at the WTP 
c. Increase chlorination capacity at the WTP 
d. Interconnect the LFH #2 well to the main WTP  

2. Before the number of the SFEs in the system are projected to increase to approximately 
600, the following must be implemented. 

a. Obtain new water rights, or a renewable water supply, to increase the water 
supply to meet an ADD of 300 AFY to comply with EPC planning criteria. 

b. Add a 5th well pump if a renewable water supply has not been obtained. 
c. Add a 3rd booster pump 

 
The engineer’s opinion of probable construction cost of these capital improvements is $4.09 
million, as shown in Tables 7 and 8 in the report.  This does not include the cost to obtain new 
water rights, or a renewable water supply. 
 
Renewable Water Alternative 
 
The FHMD should further investigate the potential to obtain renewable water as an alternative to 
the development of new wells to pump non-renewable groundwater.  Renewable water has the 
potential to be a more reliable water source since the supply of well water may diminish over 
time as the aquifers are depleted. In addition, renewable water is not subject to the EPC 300-
year rule.   
 
Recommendations for Water System Management 
 
Below are short-term and long-term recommendations that the FHMD should consider for 
management of the water system.  The short-term recommendations should be taken by the 
FHMD before the 2018 irrigation season to minimize the risk of exceeding the MDD criteria of 
200 gpm. 
 
Short Term Recommendations 
 

1. Continue to work with Walmart and Park Place to reduce their irrigation demand which 

will reduce the overall MDD on the system.  In addition, continue to communicate with El 

Paso County to obtain and refine their requirements for landscaping for Walmart. 

2. Review the effectiveness of the Water Conservation Policy that was adopted on April 19, 

2014 to reduce outdoor irrigation and water use.  The Policy will be a key tool in 

reducing the maximum day watering use. 

3. Develop a plan to require both commercial and single-family residents to minimize or 

stop irrigation during extreme conditions, such as a drought, which may cause demand 

to exceed the well pumping capacity.  The plan should be developed in advance so that 

it can be implemented quickly if an extreme condition occurs. 
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Long Term Recommendations 
 

1. Adopt a policy that requires all existing and future commercial development to install 

separate domestic and irrigation meters to monitor and regulate use. 

2. Review water rates and fees to promote conservation. 

3. Continue to promote conservation with residential users who consume more than 0.5 

AFY.  Determine the cause of their high use, which could be due to excessive irrigation, 

service line leaks, etc. 

4. Have the FHMD’s water attorney research any available renewable, and non-renewable 

water rights in the vicinity of FHMD boundaries to augment existing water rights to assist 

with meeting El Paso County requirements. 

5. Consider adoption of a “water resource fee” for new water taps to pay for future capital 

projects.  

6. Continue to promote an emergency connection with WHMD to provide metered water if 

needed. 

Conclusions 
 
The District’s capability to meet the ADD and MDD is primarily based on its DWR permitted 
water rights to meet the ADD, and its well pumping capacity to meet the MDD.  While the 
District has capacity to add new taps based on average demand criteria, it does not have 
sufficient well pumping capacity to meet the current projected MDD based on the recommended 
design criteria. Therefore, no new taps should be added to the system unless actual operating 
data is available to demonstrate that the MDD is less than the well pumping capacity.   
 
In summary, it is risky for the FHMD to rely on new wells to meet future demands due to the 
unknown output and cost to develop new wells, and the potential high cost to acquire new water 
rights.  Further, it’s unknown whether the aquifers will be a long term viable water supply due to 
the likely draw down of the aquifers.  Consequently, it would be prudent for the FHMD to review 
the potential to acquire a renewable tributary or renewable surface water supply.  A recent 
report completed for the Colorado Springs Utilities (CSU) indicates that CSU should be 
proactive in providing renewable water to entities outside the CSU service area.  However, it’s 
unknown when this water would be available, which may require FHMD to develop a part or all 
its remaining groundwater resources as an interim measure.  
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Section 2: Background 

The Falcon Highland Metropolitan District (FHMD) was formed in 2003 as a Title 32 special 
district to provide water, sewer, parks, storm drainage, and open space to users within its 
service area.  FHMD is composed of three (3) Tracts: 

• Tract A – 449 acres 

• Tract B – 179 acres  

• Tract C – 183 acres  

The FHMD service area is shown in Figure 1. 

FHMD provides water supply using groundwater rights deeded to the District by the original 
developer, Cygnet.  These groundwater rights are contained in two designated basins: the 
Upper Black Squirrel Basin and the Denver Basin.  Tract A is in the Upper Black Squirrel Basin 
and Tracts B and C are in the Denver Basin.  FHMD has water rights in the Denver, Arapahoe, 
and Laramie Fox Hills aquifers within these basins. 

The decrees and annual appropriations associated with these groundwater rights are 
determined, managed, and permitted by the Colorado Division of Water Resources (DWR).  The 
volume of groundwater is calculated based on a 100-year water supply. 

However, since FHMD is located within El Paso County (EPC), FHMD is subject to the terms of 
the 300-year rule which was adopted by the County on November 20, 1986.  EPC uses this rule 
to calculate the available water supply for planning purposes, which essentially reduces the 
District’s water rights by one third compared to DWR water right records.  El Paso County 
requires the “Determination of Sufficiency” for all groundwater supplies using “Presumptive Use 
Values” and/or actual historic water demand analysis. Tributary, renewable, or aquifer waters 
are not subject to El Paso County’s 300-year rule. 

Using El Paso County’s (EPC) 300-year water supply requirements for planning, the FHMD 
water rights attorney, Petrock & Fendel, has determined that the FHMD has up to 213.7 AFY of 
water rights based on an analysis dated June 9, 2017.  Similarly, DWR calculated that the 
District has 202.2 AFY of annual water rights using the EPC 300-year requirements.  The DWR 
calculation is in the DWR letter to EPC dated February 10, 2011 in response to the District’s 
Filing 3 Final Plat, submittal dated January 18, 2011. (The letter is included Appendix A.) 

The water rights in acre-feet per year (AFY) associated with the tracts and basins are shown in 
Table 3.   

Due to the poor water quality and low production rates associated with wells within the Denver 
Aquifer, the water rights within the Denver Aquifer are included in the Water Rights values, but 
not included in the Future Permitted Capacity DWR values. 
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Table 3: Water Rights by Tract and Basin (in AFY) 

        

Aquifer Basin Water Rights 
 

    DWR         EPC 

Existing Permitted 
Capacity  

DWR 

Future Permitted 
Capacity  

DWR 
Tract A Upper Black 

Squirrel 
     

Denver  189 63 0  0 

Arapahoe  118 39.3 118  118 
Laramie 
Fox Hills 

 128 42.7 128  128 

 Subtotal 435 145 246  246 

       

Tract B Denver      
Denver  0 0 0  0 

Arapahoe  34.9 11.6 0  34.9 
Laramie 
Fox Hills 

 64.6 21.5 64.6  64.6 

 Subtotal 99.5 33.1 64.6  64.6 
       

Tract C Denver      

Denver  0 0 0  0 
Arapahoe  57.6 19.2 0  57.6 

Laramie 
Fox Hills 

 49.1 16.4 0  49.1 

 Subtotal 106.7 35.6 0  106.7 

       

 Totals 641.2 213.7 310.6  452.2 
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Section 3: Supply 

3.1 Existing Supply 

FHMD currently has three operational deep groundwater wells as described below: 

• Arapahoe #1 (A#1) 

o Depth: 1560 vertical feet 

o Drilled: 4/23/2003 

o 142-BD, DWR Permit #05: 7950-F 

o Annual appropriation: 118 AFY (DWR-100 yr. basis) 

o Pumping capacity: 90 gpm 

• Laramie Fox Hills #1 (LFH #1) 

o Depth: 2160 vertical feet 

o Drilled: 4/10/2003 

o 141-BD, DWR Permit #05794-9 

o Annual appropriation: 128 AFY (DWR-100 yr. basis) 

o Pumping capacity: 110 gpm 

• Laramie Fox Hills #2 (LFH #2) 

o Depth: 2155 vertical feet 

o Drilled: 1/17/2008 

o 83CW134, DWR Permit #66364-E 

o Annual appropriation: 64.5 AFY (DWR-100 yr. basis) 

o Pumping capacity: 110 gpm 

The total pumping capacity of the above three wells is 310 gpm. The Colorado Department 
of Public Health and Environment (CDPHE) Potable Water Design Criteria indicates that 
pumps should be capable of meeting the demand with a pump out of service, and based on 
this, the FHMD’s “firm” well pumping capacity is 200 gpm.  The firm capacity of 200 gpm is 
available to meet the MDD of the users. 
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The LFH #1 well was rehabilitated on 2014 and the Arapahoe #1 well was rehabilitated in 
2017.  Both the pumps and motors were replaced and lowered to account for the draw down 
levels within the aquifers. 

3.2 Future Well Supply 

FHMD has two non-tributary wells in Tract C which were quitclaimed to the District on July 
23, 2015 by Cygnet.  These are: 

• Arapahoe #2 

o Depth estimated: 1560 vertical feet 

o 01CW65 

o Annual appropriation: 57.6 AFY 

• Laramie Fox Hills #3 (LFH #3) 

o Depth estimated: 2155 vertical feet 

o 01CW65 

o Annual appropriation: 49.1 AFY 

These wells have not been permitted, drilled, equipped or tested, so the actual well pumping 
capacity is unknown.  For planning purposes in this report, we have estimated the pumping 
capacity of these wells to be similar to the existing Arapahoe #1 Well (90 gpm) and Laramie Fox 
Hills Well #1(110 gpm).  Prior to creating engineering documents to develop these wells, the 
groundwater hydrogeologist (Bishop, Brogden & Associates) and Kennedy/Jenks will conduct 
an on-site/permit investigation of the well area to refine the estimated pumping capacity of the 
wells.  

3.3 Supply Options for Ultimate Build-out 

Based on FHMD’s existing water portfolio of groundwater supply, it only has two remaining non-
tributary wells that can be developed.  The two wells in Tract C, which would be named 
Arapahoe #2 and Laramie Fox Hills #3, will be used to meet the future MDD of the FHMD 
system.  If they each have an output of 100 gpm, then the capacity may be sufficient to meet the 
future MDD. (The future MDD is estimated based on general planning criteria rather than 
calculated using actual flow data. FHMD will need to modify its flow monitoring and SCADA 
system to gather flow data so that the MDD can be calculated and used to refine the MDD 
planning criterion. After this is done, the number and capacity of future wells needed can be 
refined.)   

However, even if the new well output is sufficient, the FHMD does not have sufficient water 
supply to comply with the EPC 300-year planning criteria.  Based on this planning criteria, the 
FHMD would need 900 AFY of water rights to meet the FHMD ultimate demand of 
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approximately 300 AFY.  Consequently, FHMD will need to acquire approximately 300 AFY of 
new water rights.   

In summary, it is risky for the FHMD to rely on new wells to meet future demands due to the 
unknown output and cost to develop new wells, and the potential high cost to acquire new water 
rights.  Further, it’s unknown whether the aquifers will be a long term viable water supply due to 
the likely draw down of the aquifers.  Consequently, it would be prudent for the FHMD to review 
the potential to acquire a renewable tributary or renewable surface water supply.  A recent 
report completed for the Colorado Springs Utilities (CSU) indicates that CSU should be 
proactive in providing renewable water to entities outside the CSU service area.  However, it’s 
unknown when this water would be available, which may require FHMD to develop a part or all 
its remaining groundwater resources as an interim measure.  

FHMD deeded its return flow rights to WHMD, presumably to reduce the cost of sanitary sewer 
service to the District.  It was suggested that a discussion take place with WHMD to buy back 
the rights to augment some of the other not-non-tributary groundwater rights.  This would enable 
FHMD to effectively increase its water rights.   
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Section 4: Demand 

4.1 Demand Criteria 

The water system needs to have the capacity to meet all the following demand criteria. 

• Average Annual Demand (ADD).  This is the average annual demand that needs to be 
met by the District’s groundwater supply.  FHMD meets this demand using water rights 
permitted by the DWR to pump groundwater from deep aquifers.   

• Maximum Daily Demand (MDD).  The MDD is the average water usage by all customers 
in the FHMD’s water system on the highest single demand day.  FHMD uses its well 
pumps to meet the MDD. 

• Peak Hour Demand (PHD).  Peak hour demand is the peak instantaneous usage on an 
hourly basis by all customers in the system.  FHMD uses its booster pumps and water 
stored in the water tank to meet the PHD. 

• Fire Flow.  This is the demand to meet residential and commercial facility fire flow criteria 
set by the Falcon Fire Protection District.  FHMD uses its fire pump and water stored in 
the water tank to meet the fire flow demand. 

4.2 Existing Demand 

4.2.1 Average Annual Demand (ADD) 

The current ADD criteria is 0.4 acre-feet of water per year/per single family equivalent 
(“AFY/SFE”) was developed in 2013 based primarily on data from 2012. 2012 appears to have 
been a high demand year due to an unusually low amount of annual precipitation, which 
increased irrigation demand in the District. Additional factors may have contributed to higher 
water demand in 2012, including significant water demand for new construction and the 
establishment of new landscaping.  
 
To review and update this ADD criteria, Kennedy/Jenks analyzed the monthly meter reading 
data since 2011, and daily flow meter data provided by Clifton Larson Allen (CLA) for the 
months of June, July and August in 2017.  Based on this analysis, the actual ADD per SFE has 
decreased, and has been 0.28 AFY/SFE in the past few years. This reduced demand may be 
attributable to normal precipitation amounts, the significant reduction in active development in 
the District, and conservation.  While this actual reduced demand supports the use of lower 
demand criteria, it is too low to use for planning purposes since it does not account for the 
increased demand that occurs during low precipitation years.  Therefore, we recommend that 
the District use an ADD of 0.32 AFY/SFE for planning purposes, which is likely more in line with 
average annual water use over a longer period.  This is the same criteria that is used by the 
Woodmen Hills Metropolitan District (WHMD) for planning purposes. 
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While demand per SFE has decreased since 2013, it should be noted that FHMD has not 
experienced a drought cycle since 2011-2012.  Precipitation has played an important role in 
reducing irrigation demands and therefore the supply requirements.  It will be important to 
monitor water consumption during the next low precipitation/high irrigation period and review 
whether the water consumption matches the revised SFE demand criteria. 

As of August 2017, FHMD had the following SFEs connected to the system as indicated in 
Table 4. 

Table 4: Existing System SFE’s 

Land Use Units (SFE’s) 

Residential 348 

Commercial (Domestic) 58 
Commercial (Irrigation) 40 

Total 446 
 

 
Based on 446 SFEs and an ADD of 0.32 AFY/SFE, the total ADD is currently 142.7 AFY. 

4.2.2 Maximum Day Demand (MDD) 

The District does not have data to support a calculated MDD value for its system due to a lack 
of appropriate monitoring equipment and software. In lieu of that data, and an extrapolation of a 
likely MDD from 2012, the District has been using a MDD criteria of 1.0 gallon per minute per 
SFE (“gpm/SFE”). 
 
Based on the existing 446 SFE’s and the revised recommended ADD per SFE, Kennedy/Jenks 
recommends that the District adopt a lower MDD of 0.5 gpm/SFE for planning purposes. Using 
this revised MDD criteria, the MDD is 223 gpm.  This demand appears reasonable based on 
actual demand data from 2012.  For instance, in June 2012, the average daily demand for the 
entire month was 155 gpm, and consequently it’s highly likely that the MDD exceeded 200 gpm 
on multiple occasions.  In addition, this value is similar to the 0.45 gpm/SFE used by WHMD for 
planning purposes.  Since FHMD has fewer SFEs, it would be expected to have a higher 
gpm/SFE value compared to WHMD. 
 
To refine the MDD, FHMD needs to record the daily flow delivered to the distribution system.  
This can be done by configuring the FHMD SCADA system to record the daily flow that is 
pumped into the distribution system by the booster pumps.  This will yield the MDD, which can 
be used as a key data source to refine the gpm/SFE demand criteria in the future.  We 
recommend that FHMD purchase software and configure the SCADA system to record this 
information 

4.2.3 Peak Hour Demand (PHD) 

The District does not have data to calculate the PHD.  Given this, Kennedy/Jenks recommends 
the use of 0.7 gpm/SFE for planning purposes.  This criterion is similar to the 0.68 gpm/SFE 
planning value used by WHMD, and since FHMD has fewer SFEs, FHMD would be expected to 
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have a higher gpm/SFE value compared to WHMD.  Using this criterion, the existing PHD is 
estimated as 312 gpm. 

To refine the PHD, Kennedy/Jenks recommends that FHMD gather actual data from its SCADA 
system, as described above to gather PHD data. 

4.2.4 Fire Flows 

The Falcon Fire Protection District determines the fire flows that are needed to respond to 
residential and commercial fires.  The District has adopted the fire flow rates listed in the 
Uniform Fire Code, which are as follows: 

• Residential: 1500 gpm for three hours 

• Commercial: 3500 gpm for three hours 

The FHMD meets this demand using a fire pump with a capacity of 3500 gpm that is 
programmed to start when the water system pressure drops below a low pressure setpoint.  In 
addition, the FMHD storage tank level is operated to reserve a volume of 630,000 gallons, 
which is the volume needed for the fire pump to operate for three hours at 3500 gpm. 

4.3 Future Build-Out Demand 

There are 610.4 undeveloped acres within FHMD’s existing District Boundaries as noted in 
Figure 1 in Appendix A. This is equivalent to 492 undeveloped SFE’s based on projections that 
were made for the original land use plan and density when FHMD was formed.  (These 
numbers do not account for any rezoning change in density, inclusive, or exclusive of property.)  
Based on this, at full build-out, FHMD would have a total of 938 SFEs, and would have the 
demands indicated in Table 5, using the design criteria developed above. 

Table 5: Future Demand Criteria 

Design Condition 
Proposed Planning 

Criteria 
Total Demand 

ADD 0.32 AFY/SFE 300 AFY 

MDD 0.5 gpm/SFE 470 gpm 

PHD 0.7 gpm/SFE 660 gpm 
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Section 5: Supply and Demand Summary 

5.1 Existing Supply and Demand Summary 

The water system supply needs to have the capacity to meet the following demands: 

• Average Annual Demand 

• Maximum Day Demand 

• Peak Hour Demand 

Table 6 presents a summary of the general supply and demand for the existing condition with 
446 SFEs.  While the supply is sufficient to meet the ADD, the pumping capacity to meet the 
MDD and the PHD is slightly deficient.  Potential system improvements to minimize the risk 
and/or probability of exceeding the system capacity are described in Section 7. 

Table 6: Existing Supply and Demand Summary 

  ADD (AFY) MDD (gpm) PHD (gpm) 

Supply     
  Source  Water rights Well pumps Booster pumps 

  Capacity  202.21 200 3002 

Demand  142.7 223 312 

Net Supply  71 -23 -12 
Notes: 

1. Based on the DWR letter to EPC dated February 10, 2011 in response to the District’s Filing 3 Final Plat, submittal dated 
January 18, 2011 (paper) 

2. This assumes that the booster pumps operate with a pressure setpoint of 50 psig. 
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5.2 Future Supply and Demand Summary 

Table 7 presents a summary of the general supply and demand for the future build-out with 938 
SFEs.  In each case, the supply is inadequate to meet the future demand, and system capacity 
improvements are needed to meet the demand.  The necessary system improvements to meet 
the future demand are described in Section 7. 

Table 7: Future Supply and Demand Summary 

  ADD (AFY) MDD (gpm) PHD (gpm) 

Supply     
Source  Water rights Well pumps Booster pumps 

Capacity  213.71  200  3002 

Demand  300  470 660 

Net Supply  -86.3 -270 -360 
Notes: 

1. Based on the EPC 300-year rule, and assuming FHMD can provide flow augmentation as needed so that all current paper 
water rights can be used. 

2. This assumes that the booster pumps operate with a pressure setpoint of 50 psig. 
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Section 6: Treatment and Distribution System Capacity 

6.1 General 

The water treatment, storage, and distribution system consists of the following major facilities: 
 

• Main Water Treatment Plant (WTP) 

• Laramie Fox Hills Well #2 Water Treatment Plant 

• Distribution System Booster Pumps 

• Fire Pumps 

• Water Storage Tank 

• Distribution Piping 
 
The water treatment system is regulated by the Colorado Department of Public Health and 
Environment (CDPHE) and must comply with the Colorado Primary Drinking Water Regulations.  
In addition, the water treatment facilities must meet the Colorado Design Criteria for Potable 
Water Systems.  This section of the report summarizes the capacity of these facilities, based on 
equipment or permitted capacities.   A schematic of these facilities is shown in Figure 2 in 
Appendix A. 
 
The entire water system is operated and maintained by the District Facility Manager (plant 
operator) to comply with CDPHE permits and requirements. 
 

6.2 Permitting 

Letters from CDPHE related to the permitting of the water treatment facilities are included in 
Appendix B.  The permit contains requirements for filtration and disinfection, which are the 
primary contaminants that are regulated.  Iron and manganese are secondary contaminants 
related to taste and aesthetics, and are not regulated by CDPHE. 

6.3 Main Water Treatment Plant (WTP) 

6.3.1 General 

The main water treatment plant is located at 7467 Antelope Meadows Circle and treats the 
water from wells Arapahoe #1 (A1) and Laramie Fox Hills #1 (LFH1).  The treatment facility 
disinfects and filters the water prior to delivery to the water storage tank.  In addition, the 
treatment facility can reduce the level of iron and manganese in the water as needed by adding 
potassium permanganate. Chlorine dosing alone also has the potential to oxide iron and 
manganese in the right conditions.  Greensand media is used in the filters to facilitate the iron 
and manganese removal.   
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6.3.2 Flow Measurement 

The flows from Arapahoe Well #1 and Laramie Fox Hills Well #1 are measured independently 
for each well using propeller meters that are located in the water treatment plant building.  In 
addition, magnetic flow meters are used to measure the water flow from the filters as well as the 
backwash flow from the filters.  (As of October 2017, the two magnetic flow meters are not 
operational.)  

6.3.3 Filtration 

Currently the plant has two greensand filters, each rated at 220 gallons per minute.  This 
equates to a maximum filter hydraulic loading rate of 5 gpm/ft2, which has been approved by the 
CDPHE.  CDPHE’s Design Criteria require that at least two filter units be provided that are both 
independently capable of meeting the plant design capacity (MDD) at the approved filtration 
rate.  Thus, the firm capacity of the filter system is 220 gpm.  When more than two filter units are 
used, the filters must be capable of meeting the design capacity at the approved filtration rate 
with the largest filter out of service.  With the addition of one additional filter rated at 220 gpm, 
the capacity of the filter system would be increased to 440 gpm.   

Potassium permanganate can be added to the filters to decrease the iron and manganese 
concentration in the filtered water.  Solid potassium permanganate is added to a 250-gallon 
mixing drum and mixed to a specific concentration before it is pumped into an injection port 
directly next to the chlorination port.  The metering pump used to inject the potassium 
permanganate solution has a capacity of 17 gallons per day.  The designed dosing rate for the 
plant was calculated to be 6.6 gallons per day (assuming continuous operation) at 0.5 ppm.   

The District’s operator has indicated potassium permanganate addition has not been necessary 
to remove iron.  This may be due to low concentration of iron in the groundwater, and/or the 
removal of iron by chlorination, which can remove iron via precipitation.  At the higher flow rates 
projected for the future, it may become necessary to add potassium permanganate for iron 
removal.   

The plant is equipped with an 8,750-gallon backwash tank.  The filters are designed to be 
backwashed at a rate of 12-13 gpm/ft2 for approximately 10-12 minutes.  The backwash tank is 
sized for the two existing filters and a future filter rated at 220 gpm.  The backwash tank is part 
of a closed-circuit system and pumps the backwash water into the header prior to the 
motionless mixer.  The backwash water is supplied by the storage tank and is supposed to be 
metered by one of the two inoperable mag meters.  The District’s operator has reported that 
minimal backwashing has been required to date. 

6.3.4 Disinfection 

The plant must disinfect the water to be able to provide a 4-log virus inactivation to comply with 
CDPHE Design Criteria for Potable Water Systems. This equates to a minimum chlorine contact 
time (CT) of 2 minutes per mg/L based on a pH between 6 and 9 and a temperature of 25˚C.  
Due to the over 2,000 feet of 8” pipe from the WTP to the storage tank and a baffling factor of 1 
for the plug flow experienced, this equates to a CT of 2.65 minutes per mg/L for a flow of 200 
gpm and a residual chlorine concentration of 0.76 mg/L.  The maximum flow from the WTP that 
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would have the necessary minimum CT is 1,983 gpm.  When combined with the 100 gpm 
disinfection capacity of LFH2 discussed below, this equates to a system capacity of 2,083 gpm. 

The plant uses sodium hypochlorite solution to disinfect the water from the two wells.  The 
sodium hypochlorite is stored in 250 gallon drums, and is added to the water using a metering 
pump that discharges to a motionless mixer within the water piping.  The metering pump is rated 
at 2 gallons per hour and can supply 2 milligrams per liter (mg/l) of chlorine at a water flow of 
220 gallons per minute (gpm).  A back-up metering pump is stored at the plant and can be 
easily installed if the in-service metering pump fails.   

The metering pump operates only when a well pump is operating.  The dosage rate of the 
metering pump is set manually to achieve a target chlorine residual in the pumped water.  The 
plant operator uses a target dosage to achieve a residual of approximately 1.0 mg/l, which he 
has found is sufficient to maintain a chlorine residual of above minimum regulatory limit of 0.2 
mg/l in the distribution system.  If both well pumps are operating, then the dosage rate of the 
metering pump would need to be manually increased to achieve the target chlorine residual at 
the higher pumping rate. 

6.4 Water Treatment Plant – Laramie Fox Hills #2 Well 

6.4.1 General 

A second water treatment plant is located to the southwest of the intersection of Woodman 
Road and Golden Sage Road within a small building, and is used to treat the water pumped 
from the Laramie Fox Hills #2 Well (LFH2).  The LFH2 water treatment plant has a capacity of 
100 gpm and is like the main water treatment plant for A1 and LFH1 in that it consists of 
filtration with potassium permanganate dosing for iron and manganese removal and disinfection 
with sodium hypochlorite.  The water from this facility is discharged into a 4-inch pipe that is 
directly connected to the water storage tank.   

6.4.2 Permitting 

Letters from CDPHE related to the permitting of the water treatment facilities are included in 
Appendix D.  The permit contains requirements for filtration and disinfection, which are the 
primary contaminants that are regulated.  Iron and manganese are secondary contaminants 
related to taste and aesthetics, and are not regulated by CDPHE. 

6.4.3 Filtration 

A Pure Aqua MF-1000 single green sand filter is used at the LFH2 water treatment plant, and 
has a CDPHE approved filter rate of 5.1 gpm/ft2.  At this filter rate, the filtration capacity is 100 
gpm, which matches the well pumping capacity.  CDPHE also approved a decreased backwash 
rate of 5.1 gpm/ft2 because iron levels are a secondary maximum contaminant level. 

The LFH2 water treatment plant is not equipped with a backwash tank, or a connection to a 
sewer.  Consequently, a truck with a storage tank would be needed on-site to allow 
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backwashing of the filters.  In addition, since there is only one filter, the well would not be usable 
if the filter is out of service 

6.4.4 Disinfection 

The water is disinfected using a chlorination system that is similar to that used at the main WTP. 
The 4-inch pipe running from the LFH2 water treatment plant to the water storage tank 
combined with a target chlorine residual of 0.76 mg/L at 100 gpm gives the well a calculated CT 
of 10.80 minutes per mg/L.  This gives the well a 21.6 log virus inactivation, well above the 4-log 
virus inactivation required.   

The plant uses sodium hypochlorite addition to disinfect the water from LFH2.  The sodium 
hypochlorite is stored in a 40 gallon drum, and is added to the water using a metering pump.  
The metering pump is rated at 2 gallons per hour and can supply up to 2 parts per million (ppm) 
of chlorine at a water flow of 220 gallons per minute (gpm).  A back-up metering pump is stored 
at the plant and can be easily installed if the in-service metering pump fails.   

The metering pump operates only when the LFH2 is operating.  The dosage rate of the metering 
pump is set manually to achieve a target chlorine residual in the pumped water.  The plant 
operator uses a target dosage to achieve a residual of between 1.0 and 1.5 mg/l, which he has 
found is sufficient to maintain a chlorine residual of above minimum regulatory limit of 0.2 mg/l in 
the distribution system.   

6.5 Water Storage Tank 

6.5.1 General 

The treated water from the water treatment plants is stored in a steel, above ground storage 
tank with a capacity of one million gallons.  The tank is located in the Rolling Thunder Business 
Park area as shown in Figure 1.  The water tank provides storage for fire flows and operational 
storage to meet peak user demands.   

6.5.2 Fire Flow Storage Volume 

The tank must always have the storage volume needed to meet fire flow, which is currently 
based on pumping 3500 gpm for three hours, which equates to 630,000 gallons of storage.  
This demand and volume is based on general fire code guidance for a commercial facility, but 
the Falcon Fire Protection District can allow a different volume based on the specific fire needs 
of the District.  The Fire Protection District staff have determined that this is the appropriate 
capacity to meet the fire demand for the main commercial district that includes Walmart.   

6.5.3 Operational Storage Volume 

The operational storage volume is the available operational volume after accounting for the fire 
storage volume, and is equal to the volume between the normal low and high level operational 
levels in the tank.  According to the plant operator, the tank is operated between a low level 
setpoint of 18 feet and a high level setpoint of 28 feet.  Based on this, the operational volume is 



 

Water Facility Master Plan Page 20 

approximately 300,000 gallons, which is sufficient to meet the estimated peak demands of the 
current system.   

The plant control system uses the tank low and high level setpoints to start and stop the A1 and 
LFH1 well pumps.  The plant operator must manually select whether one or two pumps are 
operational, and manually adjust the chlorination dose for one or two pump operation.    

6.6 Distribution Pumping Capacity 

6.6.1 General 

The pumps that deliver pressurized water to the distribution system are located in a pump 
station building that is located adjacent to the water storage tank.  Booster pumps are used to 
provide pressurized flow to meet the normal user demand, and a fire pump is used to provide 
pressurized flow during the atypical high demand that can occur during a fire.  A single control 
panel controls the booster pumps and the fire pump. 

6.6.2 Booster Pumps 

The water in the storage tank is primarily pumped into the distribution system using a single 
lead booster pump to meet normal user demands.  A second booster pump is installed as a 
back-up to the operational pump, and the second pump will start automatically if the lead pump 
does not operate.   In addition, a spare booster pump and motor are stored in the pump station 
building. 

Each pump is rated at 250 gpm at 125 feet total dynamic head (TDH), and each is equipped 
with a variable frequency drive to meet the variable user demand.  The control system 
automatically varies the speed of the lead pump to meet a target discharge pressure so that the 
pressure in the distribution system is maintained at a relatively constant pressure.  The target 
setpoint is currently set at 55 psig, which results in a pumping output of approximately 250 gpm.  
The pump output could be increased to approximately 300 gpm if the pressure setpoint is 
reduced to approximately 50 psig, which would allow the booster pumps to approximately meet 
the estimated PHD. The lower pressure setting would still result in adequate pressure in the 
distribution system during normal demand.  

6.6.3 Fire Pump 

A single fire pump with a capacity of 3500 gpm at 66 feet TDH is installed at the pump station 
and is connected to the common pipe header with the booster pumps.  The fire pump is also 
capable of operating at a flow of 1500 gpm with a TDH of 90 feet.  The fire pump will start 
automatically so that the discharge pressure does not fall below 20 psig.    

The fire pump is not UL listed, and therefore is not certified under the National Fire Protection 
Agency’s (NFPA) standards.  In order for a pump to be NFPA certified, it must be factory tested 
and a new fire pump would be required.  However, the pump is sized to meet the District’s fire 
flow needs. 
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Based on the International Fire Code IFC) and initial conversations with the Falcon Fire 
Protection District, the fire pump is sized sufficiently to supply the required 3 hours of 3,500 gpm 
fire flow, and the water storage tank contains the minimum storage of 630,000 gallons.  The Fire 
Protection District was consulted during the design of the system. 

Kennedy/Jenks held a conference call with Fire Chief Trent Harvey and Deputy Chief Jeff 
Petersma of the Falcon Fire Protection District in September 2017 regarding the required 
storage capacity and IFC reduction for internally sprinkled buildings.  The Deputy Chief 
subsequently confirmed that the Fire Protection District approved the installation of the fire 
pump and that the size is adequate for the demand of the Walmart building sprinkler system. 

Kennedy/Jenks also contacted the Falcon Fire Protection District about the fire flow demand for 
the Rolling Thunder Business Park after initial modeling indicated that the existing FHMD 
system could not supply 3500 gpm without significant improvements.  In an email dated 
December 7, 2017, Fire Chief Hartwig indicated that three of the six structures in the Business 
Park are less 5900 square feet, and therefore a fire flow of 1500 gpm is sufficient.  The three 
other structures are between 10,000 and 11,000 square feet and therefore would require 2,250 
gpm of fire flow.  However, since these three structures have a sprinkler system, 1500 gpm of 
fire flow is sufficient.  The Chief noted that all future structures in the Business Park will need to 
be limited to needing no more than 1500 gpm. 

6.6.4 Flow Metering 

An 8-inch magnetic flow meter is installed downstream of the booster pumps to measure the 
flow from the booster pumps.  The instantaneous flow is indicated locally at the flow meter and 
is transmitted for display in the SCADA system.  

The flow meter has a range of 0-3000 gpm, but this is oversized for the normal flow conditions, 
which ranges from approximately 30 to 250 gpm.  Consequently, the flow indication of this 
meter may not be as accurate as would be desirable to provide data to determine the MDD.  A 
4-inch flow meter would be a more appropriate size for the typical flow range.  As of October 
2017, flow readings from the booster pump flow meter are being recorded so that they can be 
compared to the water meter flow readings to assess whether the booster pump flow meter is 
sufficiently accurate. 

6.7 Emergency Power 

The Colorado Design Criteria for Potable Water Systems mandates that the District have 
provisions in place so that during power outages the distribution system can meet average day 
demand.  The District has an emergency generator at the main water treatment plant to provide 
power to wells AR1 and LFH1 and the water treatment facilities.  The District also has an 
emergency generator at the distribution pump station site to provide power for the booster 
pumps and appurtenances.    
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6.8 Distribution Piping Capacity 

6.8.1 Pipe Sizing 

The distribution system piping should be designed to meet the following general design criteria: 

• Provide a minimum of 48 psig for normal use by customers at flows during the MDD of 
223 gpm.  (0.5 gpm per SFE for 446 SFEs) 

• Provide a minimum of 48 psig for normal use by customers at the PHD of 312 gpm. (0.7 
gpm per SFE for 446 SFEs) 

• Provide a minimum pressure of 20 psi in the system during a residential fire requiring 
1500 gpm plus MDD. 

• Provide a minimum pressure of 20 psi in the system during a commercial fire requiring 
3500 gpm plus MDD. 

• Meet the above with a maximum water velocity of 10 feet per second in the piping at all 
conditions listed. 

6.8.2 System Modeling 

The distribution system piping was modeled to check the ability of the system to meet the above 
design criteria, and to identify any piping deficiencies. Following is a summary of the model 
results for the scenarios described below.  The figures that show the outputs of the model 
scenarios are included in Appendix I. 

6.8.2.1 Maximum Day Demand – Scenario 1 

Scenario 1 was modeled to check for adequate system pressure at the user connections during 
the MDD of 223 gpm.   The pressure was adequate, with a range of pressures from 48 to 77 psi.  
The water velocity in the piping was very low, with a maximum of less than 0.25 feet per 
second. 

6.8.2.2 Maximum Day Demand with Residential Fire – Scenario 2 

This scenario was modeled to check for adequate system pressure at the user connections if a 
residential fire occurred at the end of Cascading Spring Circle, which would require 1500 gpm at 
the fire. In no instance did the pressure drop below 20 psi.  The pressure was adequate to fight 
the fire, with 26 psi available at the fire site.  The lowest pressure in the system was 25 psi.  The 
maximum water velocity was 9.6 feet per second in the pipe feeding the fire. 

6.8.2.3 Maximum Day Demand with Commercial Fire – Scenario 3 

This scenario was modeled to check for adequate system pressure at the user connections if a 
commercial fire occurred at Meridian Road in the Falcon Highlands Market Place, which would 
require 3500 gpm at the fire.  In no instance did the pressure drop below 20 psi.  The pressure 
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was adequate to fight the fire, with 26 psi available at the fire site.  The lowest pressure in the 
system was 23 psi.  The maximum water velocity was 4.1 feet per second in the pipe feeding 
the fire. 

6.8.2.4 Maximum Day Demand with Commercial Fire – Scenario 4 

This scenario was initialed modeled to check for adequate system pressure at the user 
connections if a commercial fire occurred in the Rolling Thunder Business Park required 3500 
gpm at the fire. In this scenario, it would not be possible to provide the design fire flow to the 
businesses in the Park since the existing 8-inch piping is not large enough to deliver 3500 gpm. 
To meet this design demand, approximately 1000 lineal feet of 8-inch pipe and 250 lineal feet of 
12-inch pipe would need to be replaced with 15-inch pipe.  Based on this, Kennedy/Jenks asked 
the Falcon Fire Protection District if a lower design fire flow of 1500 gpm would be adequate for 
fire protection in the Business Park.  As previously noted, Fire Chief Hartwig noted that this is 
conditionally acceptable.    

The model run using a fire flow of 1500 gpm indicated that the pressure was adequate to fight 
the fire, with 26 psi available at the fire site. The maximum water velocity was 9.6 feet per 
second feeding the fire, thus complying with the velocity criteria.     

6.8.2.5 Peak Hour Demand 

Scenario 1 was modeled to check for adequate system pressure at the user connections during 
the PHD of 312 gpm. The pressure was adequate, with a range of pressures from 48 to 76 psi.  
The water velocity in the piping was very low, with a maximum of 0.25 feet per second. 
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Section 7: Recommended Improvements 

7.1.1 Recommended Improvements – Existing System 

The existing water system does not have the capacity to meet the existing MDD criteria, nor 
does it have the capacity to deliver the recommended commercial fire flow to the Rolling 
Thunder Business Park.  We recommend the following capacity and operational improvements 
to address these deficiencies. 

7.1.1.1 Capacity Improvements 

1. Distribution System Piping.  Based on the modeling, the existing 8-inch and 12-inch 
piping that serves the Rolling Thunder Business Park is too small to deliver the design 
fire flow of 1500 gpm at a minimum pressure of 20 psi.  However, prior to replacing the 
existing piping based on the modeling results alone, Kennedy/Jenks recommends 
testing the actual flow from a hydrant to see if 1500 gpm at 20 psi can be furnished.  

7.1.1.2 Operational Improvements 

1. Improve the water system, control system and SCADA system to improve the capability 
of the system to operate automatically during unattended operation. The following 
improvements will help to achieve this.   

a. The system should be programmed to start a second well pump as a lag pump 
automatically without operator intervention.   

b. Install a second chlorination pump at the main water treatment plant so that each 
well has a dedicated chlorination pump to start and stop chlorination when either 
well pump starts, and modify the control programming as needed. This will allow 
the control system to automatically start and stop either well as needed.   

c. Improve the control system so that it can automatically control how much water is 
pumped from each well to facilitate compliance with the permitted volume of 
water that can be pumped from each well. 

d. Install a redundant level device at the water storage tank to minimize the 
potential loss of a tank level signal. 

2. Replace the flow meters in the water system so that accurate daily flows are measured.  
This includes the well flow meters, the booster pump flow meter, and possibly the 
filtration system flow meters. The well flow meters read significantly higher than the 
distribution system water meters, and should be replaced with magmeters, which are 
more accurate.  The 8-inch booster pump flow meter is oversized since it has a range of 
0-3000 gpm, but is generally measuring less than 200 gpm, which may lead to 
inaccurate flow reading.  This is a critical flow meter since it measures the actual system 
demand, and will be used to refine the MDD criteria as data from this meter is recorded. 
(As of October 2017, flow readings from the booster pump flow meter are being 
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recorded so that they can be compared to the water meter flow readings to assess 
whether the booster pump flow meter is sufficiently accurate.) 

3. Modify the SCADA system to record the daily flows so that the District can develop a 
database of maximum daily flows that can be used to monitor and develop future design 
criteria. 

4. Develop a plan to require both commercial and single-family residents to minimize or 
stop irrigation during extreme conditions, such as a drought, which may cause demand 
to exceed the well pumping capacity.  The plan should be developed in advance of the 
2018 irrigation season so that it can be implemented quickly if an extreme condition 
occurs. 

5. Improve the control and monitoring of the LFH2 well and WTP.   Improvements to 
achieve this are as follows: 

a. Modify the antenna communications and PLC/SCADA system as needed so that 
the LFH2 system can be monitored and controlled from the District SCADA 
system at the main WTP. 

b. Install piping to interconnect the LFH2 discharge with the main WTP so that the 
LFH2 flow can be filtered and disinfected at the main WTP.  This interconnection 
would facilitate automated control of LFH2 that could be coordinated with 
automated operation of wells LFH1 and A1.  This would also allow automated 
control of all the wells to facilitate control of pumping from the aquifers in 
accordance with the water rights for each well. 

c. Install a filter backwash tank a LFH2 so that filter backwashing can be performed 
without renting a vactor truck to receive the backwash flow.  Installation of a filter 
backwash tank would not be needed if LFH2 is interconnected to the main WTP 
as described above. 

6. Continue discussions with the WHMD to develop a plan to install an emergency 
interconnection.  

7. During low flow periods that routinely occur at night during the non-irrigation season, the 
booster pump is likely operating inefficiently, thus consuming more electricity than 
necessary.  Review the pump station electricity bills and assess if potential cost savings 
would pay for implementing energy efficiency improvements.  For instance, assess 
whether the installation of a small jockey pump would pay for itself with energy savings.  

7.1.2 Recommended Improvements – Future System 

FHMD is projected to grow from the current 446 SFE’s to 938 SFE’s in the future.  This will 
increase flows for the following key demand criteria. 

• Average Annual Demand – 300 AFY 
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• Maximum Daily Demand – 470 gpm 

• Peak Hour Demand – 650 gpm 

To accommodate this growth, the following improvements are needed.  These improvements 
are in addition to the improvements described above for the existing system. 

1. Additional water supply is needed to meet the increased ADD.   FHMD has well water 
rights of up to 202.2 AFY using the El Paso County criteria of a 300-year well water 
supply.  Therefore, FHMD will either need to acquire additional well water rights or 
renewable water rights to meet the projected future ADD of 300 AFY. 

2. Additional well pumping capacity is needed to meet the MDD if FHMD uses new wells to 
meet the future demand.  Assuming new wells can deliver a capacity equivalent to the 
capacity of the existing wells, two additional wells will be needed, each with a capacity of 
100 gpm.  However, there is a risk that the wells will not be able to produce 100 gpm, 
and on-site testing will be needed to confirm this capacity.  Alternatively, if FHMD can 
obtain renewable water rights, then the flow from the renewable supply could be used to 
supplement the existing well pumping capacity. 

3. An additional booster pump will be needed to meet the projected peak hour demand in 
the future.  This will likely be needed even if a renewable source is used. 

4. An additional filter will be needed to meet future demand if new well water, or untreated, 
renewable water is added to the system.   The filter would be added to the main 
treatment plant, which means that the new wells will need to be connected to the main 
treatment plant using new 6-inch new piping.  If the treated renewable water is available, 
then a new filter will not be needed. 

7.1.3 General Recommendations 

1. Continue to promote water conservation. 

2. Continue to work with Walmart and Park Place to reduce their irrigation demand which 
will reduce the overall MDD.  In addition, continue to communicate with El Paso County 
to obtain and refine their requirements for landscaping for Walmart. 

3. Review the effectiveness of the Water Conservation Policy that was adopted on April 19, 
2014 to reduce outdoor irrigation and water use.  The Policy will be a key tool in 
reducing the maximum day watering use. 

4. Adopt a policy that requires all existing and future commercial development to install 
separate domestic and irrigation meters to monitor and regulate use. 

5. Review water rates and fees to promote conservation. 

6. Continue to promote conservation with residential users who consume more than 0.5 
AFY.  Determine the cause of their high use, which could be due to excessive irrigation, 
service line leaks, etc. 
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7. Have the District’s water attorney research any available renewable, and non-renewable 
water rights in the vicinity of FHMD boundaries to augment existing water rights to assist 
with meeting El Paso County requirements. 

8. Consider adoption of a “water resource fee” for new water taps to pay for future capital 
projects. 

7.1.4 Capital Improvement Program to Meet Future Demand 

A summary of the capital improvements to meet the projected future demand and the opinion of 
probable cost is included below for budgeting purposes. Table 8 contains the cost of 
improvements to design and construct two new wells, which has a project cost of $3.55 million.  
Table 9 contains the cost of improvements to add a new filter and booster pump, which has a 
project cost of $0.54 million.  These are planning level estimates with an accuracy of -30% to 
+50%. 
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Table 8: Two New Wells - Opinion of Probable Cost 

ITEM DESCRIPTION UNIT QTY. 

OPINION OF COST 

UNIT COST TOTAL COST 
Mobilization/Permits/Insurance/Bonds LS 1 $20,000    $20,000  

New Well - LFH #3 LS 1 $800,000  $800,000  
New Well - Arap. #2 LS 1 $800,000  $800,000  

6" C-900 PVC and Fittings LF 7,000 $60  $420,000  
6" PVC with 12" Casing Horizontal Directional 
Drilling 

LF 225 $170    $39,000  

Connect to Water Treatment Plant EA 1 $2,500      $2,500  
Potholing Unidentified Utilities EA 4 $800      $3,200  

Asphalt Pavement Removal/Replacement SY 85 $65      $5,600  
Rotomill and Overlay (2-inches thick) SY 250 $25      $6,300  

Remove and Replace Unsuitable Subgrade CY 10 $60  $600  
Concrete Flatwork Allowance (curb & gutter and 
sidewalk) 

LF 20 $100  $2,000  

Erosion and Sediment Control, Including Site 
Restoration 

LS 1 $25,000  $25,000  

Survey LS 1 $10,000  $10,000  

Geotechnical Testing and Reporting LS 1 $6,000  $6,000  
Traffic Control LS 1 $10,000  $10,000  

        SUBTOTAL $2,150,000  
Contractor Overhead and Profit     20% $430,000  

        SUBTOTAL       $2,580,000  
                               Contingency 30% $645,000  

   TOTAL CONSTRUCTION COST       $3,225,000  
                               Engineering 10% $323,000  

                                     TOTAL PROJECT COST $3,548,00  
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Table 9: New Filter and Booster Pump - Opinion of Probable Cost 

ITEM DESCRIPTION UNIT QTY. 

OPINION OF COST 

UNIT COST TOTAL COST 
Mobilization/Permits/Insurance/Bonds LS 1   $5,000      $5,000  

Filter (220 gpm) LS 1 $136,500  $136,500  
Filter Piping and Filter Installation LS 1 $54,600    $54,600  

Demo Walls in Plant and Relocate Equipment LS 1 $15,000    $15,000  
Demo and Repairs Necessary to Install Filter LS 1 $25,000    $25,000  

Booster Pump (300 gpm) LS 1 $25,000    $25,000  
Electrical Installation (Pump and Filter) LS 1 $50,000    $50,000  

PLC Scada Integration (Pump and Filter) LS 1 $10,000    $10,000  
SUBTOTAL $321,000  

Contractor Overhead and Profit 20%   $64,000  
SUBTOTAL         $385,000  

Contingency     30% $116,000  
SUBTOTAL CONSTRUCTION COST       $501,000  

Engineering 10%   $39,000  
TOTAL CAPITAL COST $540,000  
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Section 8: Regional Water Opportunities 

8.1 General 

The scope of work for the project does not include an analysis of opportunities to obtain water 
supply from a regional water system.  However, connecting to a regional system is an 
alternative that the District should pursue as a regional connection may provide a more reliable 
long-term water supply, and has the potential to be less costly than developing two new wells.   

In particular, FHMD should further investigate the potential to obtain renewable water from a 
regional system as an alternative to the development of new wells to pump non-renewable 
groundwater.  Renewable water has the potential to be a more reliable water source since the 
supply of well water may diminish over time as the aquifers are depleted. In addition, renewable 
water is not subject to the EPC 300-year rule.  If renewable water can be obtained, it should 
meet the following criteria: 
 

• Average Annual Demand.  At least 100 AFY in available water rights is needed to 
supplement the existing groundwater.  If the renewable water is more cost-effective than 
the continued use of the groundwater, then contract for at least 300 AFY in water so that 
the renewable water alone can meet the projected future ADD. 

• Maximum Day Demand.  Provide capacity for a minimum of 200 gpm of continuous 
supply to supplement the existing well supply.  Provide capacity for a minimum of 400 
gpm of continuous supply if only the renewable water supply is used in the future. 

• Treated Water.  If the renewable water is treated, then it could be added directly to the 
existing water storage tank. An additional booster pump would be needed pressurize the 
water for distribution, as is currently done. 

 

Following is a summary of potential alternatives that have been identified based on past efforts 
by Kennedy/Jenks. 

• Sterling Ranch / Bar X.  Groundwater rights in the Denver Basin north and west of 
FHMD.   

• Falcon Water Authority.  A potential development of sixteen wells and other related 
infrastructure.  

• Woodmen Hills Metropolitan District.  Potential partner to jointly procure water 

• Colorado Springs Utilities (CSU).  CSU is interested in selling and delivering renewable 
water from its Southern Delivery System (SDS) to well-based special districts. 

 

In summary, it is risky for the FHMD to rely on new wells to meet future demands due to the 
unknown output and cost to develop new wells, and the potential high cost to acquire new water 
rights.  Further, it’s unknown whether the aquifers will be a long term viable water supply due to 
the likely draw down of the aquifers.  Consequently, it would be prudent for the FHMD to review 
the potential to acquire a renewable tributary or renewable surface water supply.  A recent 
report completed for the Colorado Springs Utilities (CSU) indicates that CSU should be 
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proactive in providing renewable water to entities outside the CSU service area.  However, it’s 
unknown when this water would be available, which may require FHMD to develop a part or all 
its remaining groundwater resources as an interim measure.  
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Appendix A: Figures 

Figure 1 – FHMD Service Area 

Figure 2 – Existing Water System Flow Schematic 

Figure 3 – Future Water System Schematic – New Wells 

Figure 4 – Future Water System Schematic – Renewable/Regional Water Supply
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Appendix B: Water Rights 

Letter from DWR to EPC dated February 10, 2011.
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Appendix C: Well - Arapahoe Well # 1 

C.1.1 Site Pictures 

 

 

 

Arapahoe Well #1 
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C.1.2 Approval Letter 

 



 

Water Facility Master Plan C-3  

 



 

Water Facility Master Plan C-4  

 



 

Water Facility Master Plan C-5  



 

Water Facility Master Plan D-1  

Appendix D: Well - Laramie Fox Hills # 1 

D.1.1 Site Pictures 

 

Laramie Fox Hills #1 
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D.1.2 Approval Letter 
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Appendix E: Well - Laramie Fox Hills # 2 

E.1.1 Site Pictures 

 

 

 

Laramie Fox 
Hills Well #2 
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Approval Letter 
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Water Facility Master Plan E-4 
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Appendix F: Water Treatment - Arapahoe Well # 1 and 

Laramie Fox Hills #1  

F.1.1 Site Pictures 
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Chemical Mixer 

Laramie Fox Hills #1 Flow Meter 

Arapahoe #1 Flow Meter 
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     Filter and Control Valves 
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Appendix G: Water Treatment - Laramie Fox Hills # 2 

G.1.1 Site Pictures 
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LFH2 Flow Meter          LFH2 Chlorine Addition 

 

 LFH2 Chlorine Storage and Pump       LFH2 Filter Nameplate 
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LFH2 Chlorine Pump Nameplate 

 



 

Water Facility Master Plan H-1 

Appendix H: Distribution Pump Station 

H.1.1 Site Pictures 
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H.1.2 Distribution (Booster) Pump Curve 

 

H.1.3 Booster Pumps and Fire Pump 

 

 Booster Pumps 

Fire Pump 
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H.1.4 Booster Pump Flow Meter 

 

H.1.5 Generator Nameplates 
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Appendix I: System Storage 

I.1.1 Storage Tank 
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Appendix J: System Piping and Modeling Scenarios 

Max Day Demand - Pressure and Velocity Map – Scenario 1 
Max Day Demand +1,500 GPM FF at J-46 - Pressure and Velocity Map – Scenario 2 
Max Day Demand +3,500 GPM FF at J-126 - Pressure and Velocity Map – Scenario 3 
Max Day Demand +1,500 GPM FF at J-5 - Pressure and Velocity Map – Scenario 4 
Peak Hour Demand - Pressure and Velocity Map – Scenario 5 
 




