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SECTION I 

INTRODUCTION 

 

 

A. PURPOSE AND SCOPE 

 

The Town of Palmer Lake has relatively senior surface water rights for both water 

diversion and water storage.  The Town also has decreed water rights to the four Denver 

Basin aquifers underlying the corporate limits of the Town.  Palmer Lake has experienced 

a dramatic increase in water demands over the last few decades associated with the 

burgeoning growth of Colorado’s Front Range communities.  The Town has allowed 

individual property owners within the Town limits to install individual water wells into the 

Denver Basin aquifers, utilizing the Town’s groundwater rights, as a result of the Town’s 

limited water system facilities and infrastructure.  These individual private wells within the 

Town have essentially reduced the Town’s overall groundwater rights.  

 

The purpose of this evaluation is to provide the Town of Palmer Lake a summary of its 

water rights as well as available water to accommodate future growth.  This evaluation 

summarizes the Town’s existing available water rights from both a legal and physical 

standpoint in order to better define available water supply to accommodate future growth. 

 

B. COLORADO WATER RIGHTS 

 

The State of Colorado utilizes a legal framework of prior appropriation to regulate the use 

of surface waters in rivers and tributary groundwater connected to a river basin.  This 

system is mandated by the Colorado Constitution and this is referred to as the Priority 

Doctrine. 

 

The Colorado Water Priority Doctrine is a set of laws regarding water use and land 

ownership adopted by the State starting back in the 1860s.  The Water Doctrine defines 

four essential principles of Colorado Water Law: 

 

1. All surface water and groundwater in Colorado is a public resource for beneficial use 

by public agencies and private persons, and are considered State waters; 
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2. A water right is a right to use a portion of this public water resource; 

3. Water rights owners may build facilities on lands of others to divert, extract, and move 

water from a stream or aquifer to its place of use; and 

4. Water rights owners may use streams and aquifers for the transportation and storage 

of water. 

 

The prior appropriation method is based on initial users having priority.  Water users with 

prior water right decrees, or senior rights, have better rights in times of short supply and 

can fulfill their needs before those with junior rights.  Thus, the phrase, “first in time, first in 

right.”  Appropriation occurs when a water user places water into a beneficial use 

according to procedures prescribed by law.  The prior appropriation system provides a 

legal procedure by which water users can obtain a court decree for their water rights, also 

known as adjudication.  Adjudication of water rights sets the priority date of the water right, 

its source of supply, the amount, the point of diversion, the type of use, and place of use.  

The appropriation also confirms that the water right will not cause injury to senior water 

rights holders.  Prior appropriation of water rights includes direct flow rights, transport 

rights and storage rights.  The prior appropriation system lays out an orderly procedure to 

distribute water according to decreed water right priority dates, and shutting off of junior 

rights as needed to satisfy senior rights.  The exception to this basic system is with a 

replacement plan to provide out-of-priority water use.  Replacement can be achieved with 

an approved augmentation plan, exchange plan, or substitute water supply plan.  The 

Colorado Constitution also provides, in times of shortage, that domestic water use has 

preference over other uses, and that agricultural use has preference over manufacturing 

use.   

 

Water rights for surface and tributary groundwater are administered by the Colorado 

Department of Natural Resources, Division of Water Resources (DWR), often referred to 

as the State Engineer’s Office.  The State Engineer also administers all non-tributary 

groundwater within the State and the Denver Groundwater Basin. 

 

Tributary groundwater is defined as being hydrologically connected to a surface stream 

and has the ability to influence the amount of flow in that stream.  Tributary groundwater is 

allocated and administered in accordance with the prior appropriation system.  Non-

tributary groundwater is defined as groundwater where the withdrawal will not deplete the 
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flow of a natural stream at a rate greater than 0.1% of the annual withdrawal rate.  Non-

tributary groundwater is allocated according to overlying land ownership based on an 

assumed 100-year aquifer life.  Permitting and administration is conducted by the State 

Engineer.  Not-non-tributary groundwater is water withdrawn from the Denver Basin 

aquifers that does not significantly influence stream flow.  Withdrawals of not-non-tributary 

groundwater requires 4% of the water pumped be returned to the surface streams.  Non-

non-tributary groundwater requires a State Engineer issued well permit and a water court 

decreed augmentation plan.  Designated groundwater is non-tributary groundwater in 

areas of the eastern plains (with little surface water) being within a defined designated 

groundwater management district.  This groundwater is permitted and administered by the 

individual groundwater management districts.  

 

The Town of Palmer Lake is located within the Denver groundwater basin.  The Denver 

groundwater basin consists of four closed aquifers consisting of, from shallowest to 

deepest, the Dawson aquifer, the Denver aquifer, the Arapahoe aquifer, and the Laramie-

Fox Hills aquifer.  The Denver Basin underlies a 7,000 square mile area of the Front 

Range extending from Colorado Springs to north of Denver.  Communities in the southern 

Denver metropolitan area and northern El Paso County have begun to depend heavily on 

this finite resource.   

 

C. PALMER LAKE WATER RIGHTS MILESTONES 

 

The following presents a brief summary of the water rights events for the Town of Palmer 

Lake to provide prospective for the discussions in this report.  All minor water rights events 

may not be included in this listing: 

 

1881 - The Town receives adjudication of its original water rights, including the Palmer 

Lake Reservoir (1867), Anchor Ditch (1867), the Monument Ditch (1868), and the Palmer 

Lake Water System Pipeline (1867).   

 

1954 - The Town receives adjudication of water rights for the Glen Park Reservoir.   

 

1985 - The Town passes a deemed consent ordinance, Ordinance 8-85, which claims 

non-tributary and not-non-tributary groundwaters underlying the corporate limits of the 
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Town as of January 1, 1985.  The ordinance also indicates that a property owner will be 

permitted to drill a private well if Town facilities are not available to provide water supply.   

 

1986 - The Town files Water Court Case 86CW108, claiming non-tributary groundwaters 

within the Arapahoe and Laramie-Fox Hills aquifer underlying the corporate limits of the 

Town. 

 

1987 - The Town files Water Court Case 87CW068, claiming not-non-tributary 

groundwaters in the Dawson and Denver aquifers underlying the corporate limits of the 

Town. 

 

1987 - The Town files Water Court Case 87CW069, for an exchange plan utilizing wells 

from the four Denver Basin aquifers to provide replacement water for out-of-priority 

depletions of surface water diversions and a Monument Creek alluvial well. 

 

1987 - An Engineering Report for the Town of Palmer Lake, Water Use Study, is prepared 

by W.W. Wheeler & Associates.  This Water Use Study evaluates the surface water rights 

of the Town.  Groundwater rights are not evaluated as the analysis was conducted prior to 

the Water Court Case filings conducted this same year.  Recommendations of this study 

included: 

 Construct a non-tributary well for replacement of stream depletions. 

 Obtain Court approval for a plan of augmentation to allow for out-of-priority surface 

water diversions. 

 Construct a shallow tributary alluvial well adjacent to Monument Creek for a 

backup water supply. 

 Rehabilitate Glen Park reservoir outlet works. 

 Monitor daily stream diversions and wastewater treatment facility return flows. 

 

2000 - A Water Use Study update was conducted by Rothberg, Tamburini & Winsor, Inc. 

dated October 2000.  This study update was for the 1987 W.W. Wheeler Study.  

Recommendations of the 2000 study update included: 

 Installation of a new water line (size not indicated) between the water treatment 

plant (presumably the surface water treatment plant) and the storage tank. 

 Re-equip Well D-2 with a variable frequency drive. 
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 Construct Well D-3 for water supply and replacement of out-of-priority diversions. 

 Construct Well QAL-4 and pipe to the surface water treatment plant. 

 Construct a 10-inch water main between Greeley Boulevard and the water 

treatment plant. 

 Construct a 10-inch water main between Vale Street and Highway 105. 

 

2011 - The Town files Water Court Case 11CW0083 for the abandonment of a portion of 

the Anchor Ditch water rights. 

 

2014 - The Pioneer Preserve development files Water Court Case 14CW056.  The 

augmentation plan presented in this case utilizes the Town’s tributary and not-non-

tributary groundwater supplies for replacement of depletions realized by individual 

residential wells within the development.  Thus, Town-owned water from the Denver and 

Dawson aquifers is being used for replacement. 

 

2015 - The Pioneer Preserve development files Water Court Case 15CW3025.  This case 

filing presents a plan of augmentation for post-termination of the Pioneer Preserve wells (if 

and when the Town provides water service and/or the Palmer Lake Sanitation District 

provides wastewater service) using a Pioneer Preserves groundwater well for lag 

depletions and drawing from the Laramie-Fox Hills aquifer. 

 

2017 - Tetra Tech Engineering (acquired RTW in 2008) prepares an update to the 2000 

Water Study update.  This update presents an estimated number of maximum taps 

available to be served from the Town’s water supply.  It is based on surface water supplies 

only under the 1977-78 drought conditions.  The maximum service taps were established 

at 1,060 customer taps. 

 

2019 - The Town passes an ordinance to revise the water rate schedule and costs for a 

new tap.  The tap rate was raised twice in 2019.   

 

2020 - The Town implements a water tap moratorium in September 2020.  This was 

partially lifted in February 2021.   
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SECTION II 

AVAILABLE WATER RIGHTS 

 

 

The Town of Palmer Lake has both surface water and groundwater rights.  A tabulation of the 

Town’s water rights from the Division of Water Resources (DWR) is included in Appendix A.  

This tabulation, taken from the DWR database in March 2021, includes the net absolute rights 

and a summary of water rights transactions.  A more condensed water rights summary dated 

June 22, 2000 is also included in Appendix A.  This condensed summary does not include 

Water Court Case 11CW0083, which adjudicated abandonment of a portion of the Anchor Ditch 

No. 1 right.   

 

A. SURFACE WATER RIGHTS 

 

Surface water rights can include multiple types of structures including ditches, springs, 

pipelines, reservoirs and pumping systems.  These types of structures represent the 

various components of surface water rights for diversions, transport, and storage.  Surface 

water rights available to the Town’s water system consist of the following: 

 

 Anchor Ditch No. 1 - 0.89 cubic feet per second (cfs), being decreed for domestic use.  

This ditch right is augmented under Water Court Case 87CW069 using non-tributary 

groundwater sources.   

 Anchor Ditch No. 1 for 0.89 cfs is decreed for railroad and industrial use.  This water 

right is leased by the Town presumably for filling Palmer Lake and is not available for 

use in the Town’s domestic water system. 

 Monument Ditch having a 2.74 cfs right for irrigation use.  This right is also not 

available for the Town’s domestic water system. 

 Palmer Lake Water System right for 2.19 cfs.  This pipeline structure right is decreed 

for municipal use and is augmented by Water Court Case 87CW069 using non-

tributary groundwater. 

 Glen Park Reservoir has a storage right of 147.5 acre feet (AF).  This storage right is 

decreed for municipal use.  Any out-of-priority usage is augmented under Water Court 

Case 87CW069 using non-tributary groundwater.   
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 Palmer Lake Exchange Right.  This right is decreed for all beneficial usage.  All out-of-

priority diversion are augmented under Water Court Decree 87CW069.  Augmentation 

is limited to using non-tributary Denver aquifer wells up to 3.08 cfs and 426 AF per 

year, and using non-tributary Arapahoe aquifer and Laramie-Fox Hills aquifer wells up 

to 3.08 cfs and 426 AF per year.   

 

The Anchor Ditch water right owned by the Town (0.89 cfs), the Town of Palmer Lake 

Water System water right (2.19 cfs), and the Glen Park Reservoir storage right (147.5 AF) 

can be used for municipal purposes by the Town.  The Monument Ditch water right (2.74 

cfs) and the Anchor Ditch railroad water right (0.89 cfs) are decreed for irrigation use.  

These rights have not been converted in Water Court.  A filing for conversion to municipal 

use in Water Court would need to demonstrate ten years of historical irrigation use.  The 

0.89 cfs of Anchor Ditch right owned by the Town equates to 575,000 gallons per day, if 

available.  The Palmer Lake Water System water right was 45% out-of-priority over the 

last year (April 2020 through March 2021); thus, indicating a limited physical availability for 

water from North Monument Creek.  This represents, in general to be insufficient for water 

requirements beyond the diversion capabilities of the senior Anchor Ditch and Monument 

Ditch rights.  The Glen Park Reservoir storage right was 67% out-of-priority over the last 

year (April 2020 through March 2021).  Thus, it is subject to being called out frequently by 

downstream senior water rights holders.  However, it has considerable value to the Town 

since it can fill during periods of higher run-off and provide carry over storage to help meet 

winter demands. 

 

B. GROUNDWATER RIGHTS 

 

Groundwater rights decreed to the Town are summarized in the following table. 

 



J:\Palmer Lake\Water\Water Rights\Report\Report.doc 8 

TABLE 1 

TOWN OF PALMER LAKE 

GROUNDWATER RIGHTS 

Aquifer Classification 
Well 
No. 

Status 
Annual 
Limit, 

AF/yr 1) 

Annual 
Limit, gpd 

Pumping 
Limit, 
gpm 

Actual 
Pumping 

Rate, 
gpm 

Notes 

Laramie-
Fox Hills 

Non-Tributary LFH-1 
Not 

Constructed 183 163,000 150 - 

Limited to non-tributary 
Laramie-Fox Hills 
underlying 1,837 acres of 
1,990 acres in deemed 
consent area. Remaining 
non-tributary Laramie-Fox 
Hills is reserved for post 
pumping replacement for 
Pioneer Reserve.LFH-2 

Not 
Constructed 183 163,000 150 - 

Arapahoe Non-Tributary 

A-1 Constructed 462 412,000 350 250 Limited to non-tributary 
Arapahoe under 1,735 
acres of 1,990 acres in 
deemed consent area. 

A-2 
Not 

Constructed 462 412,000 350 - 

A-3 
Not 

Constructed 462 412,000 350 - 

Denver 

Non-Tributary  
and  

Not Non-
tributary 

D-1 
Not 

Constructed 82.8 74,000 200 - 

Limited to non-tributary 
Denver under 1,617 acres 
of 1,990 acres in deemed 
consent area. Limited to 
Not non-tributary Denver 
under 220 acres of 1,990 
acres in deemed consent 
area. 
 
D-2 well partially plugged. 
Currently being redrilled. 

D-2 Constructed 281 251,000 200 60 

D-3 
Not 

Constructed 72.5 65,000 200 - 

Dawson 
Not Non-
tributary 

DA-2 
Not 

Constructed 595 531,000 400 - 

Limited to not-non-
tributary Dawson under 
1,836.5 acres of 1,990 
acres in deemed consent 
area. DA-4 

Not 
Constructed 595 531,000 400 - 

Monument 
Creek 

Alluvium 
Tributary 

QAL-4 
Not 

Constructed 161 144,000 100   

Augmentation and 
exchange by Non-
tributary Denver and 
Triview WWTP 

Available Total     3539.3 3,158,000 2,850     

Current Available     743 663,000 550 310   
 
1) Acre feet per year 

 

From the above table, the Town has a total groundwater right of 3,529.3 AF per year.  Out-

of-priority diversions from the Anchor Ditch right, Town of Palmer Lake Water System 

right, and Glen Park Reservoir storage right are replaced with water from the non-tributary 

Laramie-Fox Hills, Arapahoe and Denver aquifers.  The replacement is limited to 3.09 cfs.   
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Town Ordinance 8-85 allows for installation of private wells when Town water facilities are 

not available to provide potable water service.  Thus, the Town has consented to 

withdrawals from the Town’s groundwater rights for these private wells.  A tabulation of 

private wells within the corporate limits of the Town have been compiled from the DWR 

database.  This tabulation is found in Appendix C of this report.  This tabulation may not 

include older wells that have not been permitted, if any.  Of the 151 well records compiled, 

141 are listed as constructed and 10 are listed as having the permit issued, received or 

extended.  Of the 151 wells, 143 are in the Dawson aquifer, 5 in the Denver aquifer and 3 

in the Arapahoe aquifer.  Most of the wells are exempt domestic or household only wells 

used for a single-family residential home.  Annual withdrawal limits range from 0.16 AF to 

200 AF.  Pumping rate limits range from 6 gpm to 250 gpm.  The following table presents 

the reduction in Town groundwater rights consented to private wells and the net remaining 

Town groundwater rights.   

 

TABLE 2 

TOWN OF PALMER LAKE 

NET GROUNDWATER RIGHTS 

Aquifer 
Town Water 

Rights, 
AF/yr 1) 

Consented To 
Private Wells, 

AF/yr 

Net Town 
Water Rights, 

AF/yr 

Laramie-Fox Hills 366.0 0.0 366.0 

Arapahoe 1386.0 73.0 1313.0 

Denver 436.3 213.5 222.8 

Dawson 1190.0 117.5 1072.5 
 

  1) Acre feet per year 

 

Most individual private wells require metering and reporting.  Of the 151 private well 

records, 27 are required to be metered and readings provided to the DWR (21 of these 

reported only when requested); 69 are required to be metered and readings provided to 

the Town (one of these only upon request by the Town); and 55 have no metering 

requirements.   
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Water in the Denver Basin aquifers is finite and being mined throughout the basin by 

municipal, commercial, industrial and residential wells.  Water levels throughout each 

aquifer are dropping.  The DWR manages basin aquifer wells through the permitting 

process under the 100-year life policy.  This limits withdrawal to 1% of the aquifer water 

underlying a defined area.  The DWR publishes an annual report titled "Groundwater 

Levels in the Denver Bedrock Aquifers".  The 2020 report indicates that the Dawson and 

Denver aquifers, from 2019 to 2020, in the vicinity of Palmer Lake, have dropped by 

greater than 16 feet, and the Arapahoe has gained greater than 12 feet of water level.  No 

water level monitoring of the Laramie-Fox Hills aquifer is located within the vicinity of 

Palmer Lake.   

 

C. SUMMARY OF WATER RIGHTS 

 

The Town has two direct flow surface water rights available for its potable water system.  

The Anchor Ditch right at 0.89 cfs (575,000 gpd) has a #1 priority.  The Town of Palmer 

Lake Water System right at 2.19 cfs (1,420,000 gpd) has a #65 right and is subject to 

senior priority calls.  The combined 3.08 cfs can be replaced for out-of-priority diversions 

with non-tributary water via the adjudicated exchange plan.   

 

The net amount of non-tributary and not-non-tributary groundwater rights available for the 

Town’s potable water system, and for augmentation, totals 2,974.4 AF per year (2,650,000 

gpd).  Thus, the Town has 4,650,000 gpd in domestic supply rights.  This, of course, does 

not represent the amount of water that can be physically provided. 
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SECTION III 

AVAILABLE WATER SUPPLY 

 

 

The Town's water supply capacity is limited to the actual availability of the water supply and 

associated facilities.  The previous section presented the overall water rights available; 

however, the groundwater supplies have not been fully developed.  In general, surface water 

supply is preferred to groundwater supply because it comes at a lower operating cost.   

 

The 2017 estimate of maximum water taps by Tetra Tech was based on minimum monthly 

stream flows in Monument Creek for the period of 1977 through 1985.  This stream gauge 

station, USGS Station MONPALCO 07103747, was active from 1977 – 1989, and again from 

2004 – 2010.  Data from this gauging station was used to re-evaluate historical minimum stream 

flows available at the Glen Park Reservoir.  Calculations are presented in Appendix B.  Monthly 

stream flows in cfs were converted to AF per month.  The Surface Water - Water Treatment 

Plant (SW-WTP) diversions were added to the stream flows to represent total flow conditions.  

The lower Glen Park Reservoir flows were estimated by the ratio of watershed area at the lower 

reservoir to the watershed at the gauging station.  A recurrence frequency analysis of minimum 

monthly flows was conducted for the sixteen years of record using a Log-Pearson Type III 

distribution.  The minimum monthly flows range from 0.21 cfs (2011) to 2.45 cfs (1984).  The 

95% probability low flow was calculated at 0.2004 cfs.  This equates to 11.9 AF per month.  

Subtracting out the Glen Park Reservoir maximum month evaporation, (3.59 AF, July, Table C, 

Case 13CW3061), and the Colorado Water Conservation Board (CWCB) minimum stream flow 

discharge, (July, 2.56 AF per month, Paragraph 19g, Case 13CW3061), leaves 5.75 AF per 

month available for Town use of the Anchor Ditch right (assumes Town of Palmer Lake Water 

System Right is called out).  This minimum calculated available surface water supply of 5.75 AF 

per month equates to 60,400 gallons per day (gpd); worst-case.  This is significantly lower than 

the 22.5 AF per month minimum available supply estimated in the 2017 maximum tap estimate 

by Tetra Tech.  However, that maximum tap limit calculation considered only the use of 

available surface water flow with groundwater sources used only for replacement of out-of-

priority surface water use.  The lower surface water yield calculated was driven primarily by dry 

years occurring in 1989, 2011 and 2012, which were not previously considered.  Note that the 

stream flow data for the historic 2002 drought was not available from this stream gauge station.   
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Under worst-case conditions with only 60,400 gpd in direct stream flows available, the 

remaining water system demand would need to be made up using reservoir storage and non-

tributary groundwater.  The Glen Park Reservoir has a 147.5 AF storage right.  Of this, 51.6 AF 

per year is required for CWCB minimum stream flows and evaporation losses.  Approximately 

50 AF should be considered unusable in the bottom of the impoundment.  This leaves 

approximately 45 AF of storage available for use.  The 2020 average day demand was 0.55 AF 

per day.  Thus, the reservoir storage, less the minimum calculated stream flow of 0.2004 cfs 

(0.397 AF per day), could provide surface water supply for up to 294 days [45/(0.55 – 0.397)], 

assuming the reservoir starts the year full.   

 

The Town's groundwater water rights far surpass the Town's groundwater well capacity.  The A-

2 Well is 2,233 feet deep into the Arapahoe aquifer.  The well pumps at a maximum rate of 300 

gpm.  The D-2 Well is 1,793 feet deep into the Denver aquifer.  This well has a corroded screen 

which severely reduces its pumping duration.  Well D-2 is currently being replaced by the Town.  

The new well is expected to produce at the original well rate of 200 gpm.  The D-3 well was 

constructed in 2001, but had a low production rate of only 60 gpm.  This well is currently not 

equipped with a pump.  Both the A-2 and D-2 wells pump to the Town's Groundwater Water 

Treatment Plant (GW-WTP).  With a combined capacity of 500 gpm, the two wells could 

produce 720,000 gpd, however, the GW-WTP has a limited throughput capacity of 300 gpm, or 

432,000 gpd.  The remaining non-tributary well capacity of 288,000 gpd can be used for 

replacement of out-of-priority surface water diversions.   

 

Under worst-case surface water right conditions of 5.75 AF per month (60,400 gpd), and 

groundwater production limited to 432,000 gpd, the Town's maximum potable water production 

capacity is 492,400 gpd, assuming no supplemental storage reserve is available in the Glen 

Park Reservoir.  This maximum water production rate under worst-case conditions, needs to be 

able to supply the maximum day demand condition on the water system.   
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SECTION IV 

HISTORICAL WATER PRODUCITON AND CONSUMPTION 

 

 

An assessment of the historical water demands for the Town of Palmer Lake is presented in this 

section.  Historical well pumping, surface water diversions and total water sales were used to 

establish the baseline water use parameters for the Town.  These parameters were then 

compared to worst-case available water supplies to determine the growth limits of the Town.   

 

Total monthly water production and sales data was provided by the Town for the period from 

January 2018 through December 2020.  The following table is a summary of surface water and 

groundwater well flows to the Town's two water treatment plants.   

 

TABLE 3 

TOWN OF PALMER LAKE 

WATER PRODUCTION 

2018 
Month 

Surface 
Water, gal. 

Well A-2, 
gal. 

Well D-2, 
gal. 

Total 
Production, 

gal. 

Jan 2018 4,971,000 0 52,000 5,023,000 

Feb 2018 3,618,000 0 0 3,618,000 

Mar 2018 3,691,000 0 0 3,691,000 

Apr 2018 3,646,000 0 0 3,646,000 

May 2018 4,827,000 824,000 0 5,651,000 

Jun 2018 4,160,000 3,544,000 0 7,704,000 

Jul 2018 3,573,000 2,950,000 543,000 7,066,000 

Aug 2018 2,882,000 0 1,731,000 4,613,000 

Sep 2018 2,835,000 1,178,000 955,000 4,968,000 

Oct 2018 2,197,000 1,918,000 0 4,115,000 

Nov 2018 3,014,000 1,351,000 0 4,365,000 

Dec 2018 4,006,000 0 0 4,006,000 

Total 2018  43,420,000 11,765,000 3,281,000 58,466,000 

% of Total 74.3% 20% 6%   
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2019 
Month 

Surface 
Water, gal. 

Well A-2, 
gal. 

Well D-2, 
gal. 

Total 
Production, 

gal. 

Jan 2019 4,460,000 0 0 4,460,000 

Feb 2019 3,652,000 0 0 3,652,000 

Mar 2019 4,353,000 0 0 4,353,000 

Apr 2019 4,387,000 0 0 4,387,000 

May 2019 3,784,000 0 1,459,000 5,243,000 

Jun 2019 2,593,000 771,000 3,032,000 6,396,000 

Jul 2019 2,815,000 4,704,000 0 7,519,000 

Aug 2019 2,878,000 4,959,000 0 7,837,000 

Sep 2019 2,930,000 2,822,000 0 5,752,000 

Oct 2019 2,802,000 1,860,000 0 4,662,000 

Nov 2019 2,444,000 2,235,000 0 4,679,000 

Dec 2019 2,592,000 1,552,000 0 4,144,000 

Total 2019 39,690,000 18,903,000 4,491,000 63,084,000 

% of Total 62.9% 30% 7%   

   

2020 
Month 

Surface 
Water, gal. 

Well A-2, 
gal. 

Well D-2, 
gal. 

Total 
Production, 

gal. 

Jan 2020 2,763,000 1,313,000 0 4,076,000 

Feb 2020 2,775,000 1,428,000 0 4,203,000 

Mar 2020 3,323,000 952,000 0 4,275,000 

Apr 2020 3,769,000 518,000 0 4,287,000 

May 2020 4,302,000 1,265,000 0 5,567,000 

Jun 2020 4,503,000 2,267,000 0 6,770,000 

Jul 2020 3,101,000 4,545,000 0 7,646,000 

Aug 2020 2,853,000 4,517,000 0 7,370,000 

Sep 2020 2,822,000 3,250,000 0 6,072,000 

Oct 2020 2,977,000 1,634,000 1,011,000 5,622,000 

Nov 2020 3,041,000 0 1,850,000 4,891,000 

Dec 2020 2,910,000 0 2,045,000 4,955,000 

Total 2020 39,139,000 21,689,000 4,906,000 65,734,000 

% of Total 59.5% 33% 7%   

 

Total water production in 2018 was 58.5 million gallons (MG), or 179.5 AF.  Production rose to 

65.7 MG, or 201.8 AF in 2020.  The surface water supply accounted for 74.3% of total 

production in 2018 and dropped to 59.5% in 2020.   
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Total monthly water sales data was provided by the Town for the same three-year period as 

water production.  Water sales is compared to water production in the following table.  The table 

presents a net water treatment plant output to the distribution system by subtracting the filter 

backwash waste volume from the SW-WTP.  The GW-WTP recycles backwash waste with the 

exception of small quantities of solids.   

 

TABLE 4 

TOWN OF PALMER LAKE 

WATER SYSTEM PRODUCTION AND SALES 

Month 

2018 2019 2020 

Production 
1), gal. 

Sales 2),  
gal. 

Production 
1), gal. 

Sales 2),  
gal. 

Production 
1), gal. 

Sales 2), 
gal. 

January 5,023,000 3,511,500 4,460,000 6,411,800 4,076,000 3,208,000 

February 3,618,000 3,009,400 3,652,000 3,242,500 4,203,000 3,409,500 

March 3,691,000 2,868,500 4,353,000 3,467,900 4,275,000 3,760,000 

April 3,646,000 3,389,600 4,387,000 3,243,200 4,287,000 3,176,900 

  5,651,000 3,451,900 5,243,000 4,694,500 5,567,000 3,876,400 

June 7,704,000 6,200,600 6,396,000 4,063,000 6,770,000 5,315,300 

July 7,066,000 7,052,400 7,519,000 5,090,000 7,646,000 6,065,700 

August 4,613,000 4,513,200 7,837,000 4,996,800 7,370,000 5,641,200 

September 4,968,000 3,747,800 5,752,000 5,358,500 6,072,000 5,784,000 

October 4,115,000 4,190,800 4,662,000 4,098,200 5,622,000 4,692,000 

November 4,365,000 4,232,400 4,679,000 3,293,900 4,891,000 3,888,600 

December 4,006,000 2,867,800 4,144,000 3,314,600 4,955,000 3,313,900 

Total, gal. 58,466,000 49,035,900 63,084,000 51,274,900 65,734,000 52,131,500

WTP backwash waste, gal. 3) 2,920,000   2,920,000   2,928,000   

WTP Production, gpd 4) 152,181 133,978 164,833 140,479 171,601 142,436 

Unaccounted-for-water, % 5) 11.7% 14.8% 17.0% 

Water Customer Taps 983 1,001 1,023 

Gallons per Tap per Day 154.8 136.3 164.7 140.3 167.7 139.2 
 
1) Total raw water from Glen Park Reservoir, Well A-2, and Well D-2. 
2) Total metered water sales. Note that the data straddles months so monthly loss not accurate, annual loss more accurate. 
3) Based on daily use of 8,000 gpd at the Surface Water WTP.  Backwash waste at the Groundwater WTP is recycled. 
4) gpd = average gallons per day to distribution system. 
5) Unaccounted-for-water is WTP production minus water sales divided by WTP production.  This represents water which is not 

accounted for.  Note that the water sales data straddles months so monthly loss not accurate.  Annual loss is more accurate. 
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Unaccounted-for-water represents water pumped into the Town's distribution system that is not 

measured by the Town's customer meters.  Unaccounted-for-water for the Town of Palmer Lake 

is primarily attributed to unmetered uses including fire hydrant usage for practice and actual 

firefighting, hydrant flushing, inaccurate customer meters, as well as pipeline leaks and breaks 

within the distribution system.  These loss factors are not quantifiable.  An unaccounted-for-

water value of 15 to 20% is not unreasonable.  Values of 30 to 40% are not uncommon.  The 

American Water Works Association recommends an unaccounted-for-water goal of 10% with 

proactive efforts taken to reach this goal.  For the Town of Palmer Lake, the unaccounted-for-

water percentage has averaged 14.6% for the 36 months of record.  This amount is relatively 

low considering recent water main breaks and a reported high hydrant usage. 

 

The 2020 water sales averaged 142,436 gpd.  With 1,023 service taps in 2020, the average day 

water consumption within the Town's service area was 139.2 gallons per customer per day.  

This value, which is weighted and includes residential, commercial and industrial customers, is 

relatively low for a small front range rural community. 

 

For the purpose of this report, water use projections are based on average day water production 

in 2020.  Unaccounted-for-water within the system is calculated at 17.0% for 2020.  The 

maximum month water sales occurred in June 2018 totaling 7.70 MG.  This represents a 

maximum month peaking factor of 158% of average.  Maximum daily demand conditions occur 

in the summer months when conditions are dry and outdoor water usage is elevated.  Daily 

water production data was not available.  However, the Town has indicated that during 

maximum day demand conditions, the SW-WTP was run at 300 gpm to keep up with demand.  

Thus, the maximum day demand peaking factor is estimated at 252% of average day demand.   

 

The following table is a summary of the baseline water use parameters used in this water supply 

evaluation for the Town of Palmer Lake's water system.   
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TABLE 5 

TOWN OF PALMER LAKE 

2020 BASELINE WATER USE PARAMETERS 

Parameter Value 

Average daily WTP production, gpd 171,601 

Average daily water sales, gpd 142,436 

Unaccounted-for-water 17.0% 

Maximum monthly water usage 1) 158% 

Maximum daily water usage 2) 252% 

Gallons per tap per day 167.7 

 
1) June 2018 
2) Based on reported 300 gpm WTP production. 
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SECTION V 

WATER SYSTEM CAPACITY 

 

 

As presented in the previous section, the worst-case scenario for available water supply from 

the Town's surface water and groundwater sources, as available from existing facilities, is 

492,400 gpd.  This worst-case supply condition is based on a minimum stream flow of 

0.2004 cfs (95% low flow condition), no supplemental supply being provided from the storage 

reservoir, and groundwater produced at the GW-WTP capacity of 300 gpm.  This available 

supply is reduced by 8,000 gpd for the SW-WTP filter backwash requirements.  Thus, the 

treated water available to the distribution system is 484,400 gpd.  The 2020 average day WTP 

demand was 171,600 gpd.  The estimated 2020 maximum day demand is calculated at 432,400 

gpd.  Thus, there remains 52,000 gpd in available system capacity.  Using the 2020 per tap 

maximum day demand of 423 gpd (167.7 gpd x 2.52), the maximum number of taps serviceable 

under worst-case supply conditions and with the existing facilities is 1,145 taps.   
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SECTION VI 

WATER SYSTEM RECOMMENDATIONS 

 

 

The recently adopted Town Ordinance 2-2021 has amended the Town Code 13.45.010.  This 

amended Ordinance requires a well permit to be issued by the Town, (in addition to the DWR 

permit), for installation of a private well.  This Ordinance also allows the Town to establish fees 

for well installation, limit water use from an individual private well, requires installation of a meter 

and annual reporting of water pumpage.  As indicated in Section II of this report, there are 151 

records for private wells within the Town of Palmer Lake.  Of this total, 55 have no metering 

requirements.  In order to provide a complete picture of the Town water pumped from the 

Denver Basin aquifers, all existing and future wells need to be metered and annual water 

withdrawals reported.   

 

In order to implement Ordinance 2-2021 for new private wells, the Town needs to establish 

administrative procedures for the following: 

 

 Prepare a standard well permit application for a proposed new private well.  

 Prepare a standard Town permit to allow the installation of a new well. 

 Establish an amount of annual withdrawal allowed for a new well based on the DWR 

Denver Basin Groundwater Tool.  An example of the groundwater withdrawal 

determination is presented in Appendix D. 

 Require metering and reporting of annual withdrawal requirements and create an 

accounting database. 

 Establish an equitable tap fee for the installation of a new well. 

 Establish a surcharge fee for annual withdrawals which exceed the Town permitted limit. 

 The DWR currently uses a 100-year aquifer life policy for determining groundwater 

withdrawals within the Denver Basin aquifer.  El Paso County uses a 300-year aquifer 

life policy.  The aquifer life policy needs to be established by the Town.  

 

The following is a list of administrative procedures that are recommended to be implemented by 

the Town for existing individual private wells: 
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 Require all existing private wells to meter water withdrawals and report annually.  This 

would include establishing a compliance schedule and charges for not reporting.   

 Establish an annual charge for water pumped that exceeds the annual permitted limit.  

For the 55 individual wells that do no have an annual limit, an annual limit should be 

established based on lot size.   

 Enforce the use of groundwater for wells permitted for indoor use only.   

 

Infrastructure improvements were recommended in both the 1987 W.W. Wheeler report and the 

2000 Rothberg, Tamburini & Winsor, Inc. report.  These recommended improvements have not 

been evaluated within this water rights evaluation.  A comprehensive Preliminary Engineering 

Report of the Town's water system will be prepared by the consultant with consideration of 

these previously recommended improvements.  This water rights evaluation has identified the 

following findings and recommendations:  

 

 The Town's existing supply sources and infrastructure can support a total of 1,145 water 

taps under worst-case conditions.   

 Long term growth projections for the Town have not been conducted within this 

evaluation; however, it appears that with growth, the Town's water supply will become 

more dependent on groundwater supply.  Projected increases in groundwater supply 

capacities and associated facilities will be presented in the Preliminary Engineering 

Report prepared by the consultant.   

 Operations of the Glen Park Reservoir should be to maximize spring runoff storage in 

order to supplement water demands during the higher use summer months.   

 It is recommended that the Town establish a policy regarding the expansion of the water 

system infrastructure to serve existing areas having private groundwater wells, as well 

as future growth areas within the Town limits.  The forthcoming Preliminary Engineering 

Report will provide cost estimates and recommendations with regard to this policy 

determination.   

 

 



APPENDIX A - PALMER LAKE WATER RIGHTS 









APPENDIX B - MONUMENT CREEK FLOW ANALYSIS 







APPENDIX C - PALMER LAKE PRIVATE WELLS 























APPENDIX D – DWR GROUNDWATER DETERMINATION TOOL 
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