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Introduction 
The Southeastern Colorado Water Conservancy District (hereafter “District” or “SECWCD”) is a 
cooperating agency in the Arkansas Valley Conduit (AVC) project, which would be a federally owned 
feature of the Fryingpan-Arkansas Project (Fry-Ark).  Public Law 87-590 authorized the Secretary of the 
Interior to “construct, operate and maintain” the Fry-Ark Project.  As such, the U.S. Department of the 
Interior, Bureau of Reclamation (hereafter “Reclamation”) is responsible for obtaining permits for 
construction of the AVC, if the Record of Decision related to the Environmental Impact Statement 
selects an action alternative.  If the AVC is constructed, the District would be responsible for repayment 
of the 35% local share of the project, but not for obtaining permits.  

The AVC consists of a pipeline that would carry Fry-Ark Project water (Fry-Ark or Project water), which 
has been diverted from the western slope to be used in the water short areas of southeastern Colorado, 
as supply for approximately 40 different water providers.  The alignment of the pipeline will be roughly 
along the Arkansas River from Pueblo Reservoir east to Lamar with several lateral spurs to carry water to 
providers not located immediate on or adjacent to the Arkansas River in Colorado.    

In conjunction with Reclamation’s requirement that the District must act to ensure that the Fry-Ark 
Project Water is used efficiently, and is put to beneficial use, the District was obligated to develop a 
Regional Water Conservation Plan (hereafter “RWC Plan” or “Plan”) that would apply to individual 
project partners, or Plan participants, that choose to receive AVC Project water deliveries.  For the 
purposes of this effort, there are 38 Plan participants1

Note that the Crowley County Commissioners are included in the list of Plan participants; however, they 
do not provide retail water sales to local customers, and they will not receive Project Water through 
AVC deliveries.  They are included in the listing, and the analyses presented in this report due to their 
role providing wholesale water supplies to 96 Pipeline, Crowley County Water Authority, Town of 
Crowley and Town of Ordway.   

 as indicated in Table 1.   

In addition to Reclamation’s requirement indicated above, the District must adhere to the requirements 
of Section 210 of the Reclamation Reform Act of 1982 Section 210 (b) which states the following: 

Each district that has entered into a repayment contract or water services contract  pursuant to 
Federal reclamation law or the Water Supply Act of 1958, as amended (43 U.S.C. 390b), shall 
develop a water conservation plan which shall contain definite goals, appropriate water 
conservation measures, and a time schedule for meeting the water conservation objectives. 

  

                                                           
1 Avondale and the Town of Cheraw are being analyzed as partners to receive AVC deliveries; however, these 
entities are not participating in the development of the RWC Plan and therefore are not listed as Plan participants. 
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Table 1 – Listing of Regional Water Conservation Plan Participants 

County Entities County Entities 

Bent Hasty Water Company Otero Homestead Improvement Association 
 Las Animas  La Junta, City of 
 McClave Water Association  Manzanola, Town of 
Crowley Crowley County Commissioners  Newdale-Grand Valley Water Company 
 96 Pipeline Companya  North Holbrook Water 
 Crowley County Water Associationa  Patterson Valley Water Company 
 Crowley, Town ofa  Rocky Ford, City of 
 Ordway, Town ofa  South Side Water Association 
 Olney Springs, Town of  South Swink Water Company 
 Sugar City, Town of  Swink, Town of 
Kiowa Eads, Town of  Valley Water Company 
Otero Beehive Water Association  Vroman 
 Bents Fort Water Company  West Grand Valley Water Inc. 
 East End Water Association  West Holbrook Water 
 Eureka Water Company Prowers Lamar, City of 
 Fayette Water Association  May Valley Water Association 
 Fowler, Town of  Wiley, Town of 
 Hancock Inc. Pueblo Boone, Town of 
 Hilltop Water Company  St. Charles Mesa Water District 
 Holbrook Center Soft Water   

a Receives a portion of its water, if not all, from the Crowley County Commissioners. The Crowley County Commissioners are 
whole sale water purveyors and do not provide water service directly to any individual residential, commercial, industrial 
and/or irrigation customer.   

The RWC Plan was originally developed to address the efficient use of Project Water associated with the 
Fry-Ark Project.  This concept was included in the scopes of work that the District developed and both 
Reclamation and the Colorado Water Conservation Board (CWCB) funded.  However, since the inception 
of the RWC Plan in 2010, specifics regarding the nature of AVC water deliveries have been clarified to 
include both Project and non-project water, as defined below. The RWC Plan has therefore been 
developed to address both of these water sources types. 

Project water, as described in the EIS Appendix A.1, includes Fry-Ark supplies (including Fry-Ark 
allocations and “not previously allocated non-irrigated water” (NPANIW)), and Fry-Ark return flows 
which are surface water flows that can be captured and reused in some locations (see EIS Appendix 
D.1 for calculations and acceptable uses of Fry-Ark return flows). 

Non-project water are additional supplies (from both surface water and groundwater sources) that 
individual Plan Participants will maintain and manage through the long-term excess capacity Master 
Contract for storage in Pueblo Reservoir through the District as well as through other sources 
through exchanges and transfers. 

In addition, concepts and recommendations contained in the RWC Plan may be relevant to all of those 
entities that receive water through partnership with the District, including for example the long-term excess 
capacity Master Contract.  However, the scope of the RWC Plan as agreed to by Reclamation and the CWCB, 
precludes the application of the RWC Plan to any organizations beyond the 38 Plan participants at this time.  
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The District and its partners may evaluate a broader application of the RWC Plan at some point in the future, 
as needed. 

Project Funding 

The RWC Plan has been funded through generous grants from both Reclamation through the Water 
Conservation Field Services Grant Program and the CWCB’s Office of Water Conservation and Drought 
Planning, through its Water Efficiency Grant Fund.  These funds were provided to support data 
collection, organization and analysis, as well as RWC Plan preparation.  Matching funding was provided 
through a cash contribution from the District and in-kind contributions from the District and all 38 Plan 
participants. 

Objectives of the Regional Water Conservation Plan 

The Regional WC Plan objectives are focused on finding appropriate and cost-effective means to support 
regional and local water conservation programs that are aimed at improving local water use efficiency 
for the Plan participants.  Overall the goals of the Plan are to: 

• Support the AVC project and its requirements;  
• Support water use efficiency of Project and non-Project water by the 38 AVC participants; and 
• Support local water conservation planning and water use efficiency. 

 
The Plan and its content have been developed in a manner consistent with the requirements of the 
State of Colorado and Reclamation to the extent feasible.2

To achieve the objectives, and in keeping with the project funding, the Plan consists of the following: 

 

• A profile of the existing water supply system for the Plan participants, including: 
o A listing of population served 
o A listing of current water demand, and  
o An overview of current infrastructure 

• An overview of ongoing water conservation programs conducted currently by the Plan 
participants 

• A summary of expected future water demands and water supply options. 
• A listing of water conservation goals set by the District 

                                                           
2 The Plan is a first of its kind in Colorado.  Colorado statute requires water conservation plans from “covered 
entities” which are those water providers that have retail sales of 2,000 acre-feet or more of water for M&I use.  
The District is not a covered entity by definition although it serves three Plan participants that are covered entities 
(Lamar, La Junta, and St. Charles Mesa Water District).  Therefore, the State statutes do not apply directly to the 
regional water conservation planning effort.  The Bureau of Reclamation, on the other hand,  has Section 210(b) of 
the Reclamation Reform Act of 1982 presented above and guidelines for water conservation planning, as 
contained in Reclamation’s “Achieving Efficient Water Management - A Guidebook for Preparing Municipal Water 
Conservation Plans,” 1997.  This Plan has been prepared to adhere to the spirit, and to the extent possible and 
practical, the requirements of the Federal and State oversight agencies; without being encumbered by irrelevant 
and non-applicable regulations and requirements.  In this way, this Plan will provide the guidance and direction 
that the District and its partners need to plan for and implement meaningful water conservation without having to 
adhere to requirements that do not apply to the Project situation. 
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• A listing of best management practices that may be used to support local water conservation 
planning and implementation 

• A summary of the implementation steps that will be performed by the District and Plan 
participants over the planning horizon 
 

Vital to the Plan, will be the development of a water conservation “tool box”, which will contain content 
and processes relevant to and in support of local water conservation planning efforts, since the value of 
the RWC Plan will be, in part, based on how it encourages and supports local water conservation 
efforts3

As indicated above, an important component of the RWC Plan will be the delineation of plan 
implementation steps, including how the AVC Plan participants and the District will coordinate and share 
data in the future – especially those data that will be used to characterize future water use, and track 
ongoing water conservation/water use efficiency efforts. To this point, the RWC Plan will establish the 
means and methods for all the Plan participants to track, quantify, and report water use demand and 
improved water use efficiencies at the local level – to support the District’s reporting obligations to the 
Federal and State oversight agencies. 

. 

Planning Horizon 

The RWC Plan has been developed with multiple planning horizons in mind.  To begin with, Reclamation 
requires a Plan update every 5 years; whereas, the State of Colorado requires an update no less than 
once every seven years for covered entities4

  

.  To this end, the District will be updating its RWC Plan 
every 5 years.  However, the timeframe for goal setting and local plan development is tied more to the 
permitting and the potential future operation of the AVC than the reporting requirements of 
Reclamation.  Therefore, the planning horizon for the RWC Plan includes milestones set when the AVC, if 
permitted, is predicted to be operational (i.e., starting in 2022) and  2030 and 2050, which were selected 
to support long-range planning efforts at both the local and regional levels. 

                                                           
3 Meaningful water conservation related to the implementation of this Plan relates entirely to water demand 
reductions that are realized by the Plan participants and their customers, since these organizations and their 
customers are the end users of the Project and non-project water delivered by the AVC.  The District is simply 
responsible for the transmission of AVC deliveries from source to end user.  All retail sales of AVC deliveries occur 
though the distribution systems owned and managed by the 38 Plan participants. 
4 The State statutes require conservation plan updates at least once every seven years for covered entities. This 
requirement does not apply directly to the District or the Plan participants with the exception of Lamar, La Junta 
and St. Charles Mesa Water District, which are all covered entities (The Engineering Company (2010, 2011) and 
Young Technology Group (2010), respectively). 
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Profile of Water Supply for the Plan Participants 
This section of the Plan presents an overview of the current water supply attributes and characteristics 
for the 38 AVC Plan participants (see Appendix A for a detailed set of maps of the area locating each of 
the Plan participants).  Detailed information related to the subject matter contained in this section can 
be found in Reclamation’s Arkansas Valley Conduit and Long-Term Excess Capacity Master Contract 
Draft Environmental Impact Statement (EIS) (USBR, 2012) and Pre-NEPA State and Tribal Assistance 
Grant (STAG) Reports (Black and Veatch, 2010).  It was also supplemented by the System Wide Water 
Audits conducted by the District, and actively supported by the Plan participants, in 2011 and 2012.  The 
System Wide Water Audit report is available under separate cover (Great Western Institute, 2012); 
however, the majority of the content is reproduced in this Plan for convenience and to support the 
overall planning effort.  The background of the System Wide Water Audits and an overview of the work 
performed are provided in Appendix B. 

Population and Customers Served 

Estimates of future water demand, as well as tracking of the effectiveness of future water conservation 
programs relies on population estimates and the number of customer connections, for these data are 
used to support calculations of per capita and per connection water use over time.  Therefore, 
information regarding current and predicted future population and customer connections is presented 
herein. 

Current and future service area population estimates for 2010 and 2070, respectively were made for the 
Plan participants by the USBR (2012) in the Draft EIS.  Table 2 presents the 2010 and 2070 population 
estimates based on the information presented by this source  A linear interpolation between the 2010 
and 2070 population data was used to estimate 2020, 2030 and 2050 populations as shown in Table 2. 

A key source of information was used to estimate customer connection data. A survey was sent to each 
participant in October 2009 by Merrick as part of the STAG Report (Black and Veatch, 2010) to gather 
information about service populations, current and future water demands, water quality issues, 
augmentation supplies, treatment processes, and distribution systems.  Each participant submitted 
responses to the survey between November 2009 and January 2010.  The number of customer 
connections was identified by each of the Plan participants in their survey responses. Table 2 presents 
the number of customer connections for each entity in 2010 and an estimate of future connections 
based on the current ratio of population to customer connections for 2020 and 2030. 

 Note that since the Crowley County Commissioners provide potable wholesale water to the 96 Pipeline 
Company, the Town of Crowley, part of the Town of Ordway, and part of the Crowley County Water 
Association (CCWA), it was concluded that the population served by Crowley County Commissioners 
double-count the population served by its wholesale customers.  Therefore, the total population served 
listed in Table 2 excludes the population reported for the Crowley County Commissioners.  
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Table 2 – Summary of Plan Participant Populations Served and Number of Customers 

County Plan Participant Population Number of Customers (based on 
metered and unmetered 

connections) 

20101 20202 20302 20502 20701 20103 20204 20304 

Bent Hasty Water Company 285 297 308 332 355 114 119 123 
 Las Animas, City of 4,405 4,586 4,766 5,127 5,488 1,345 1,400 1,455 
 McClave Water Assoc. 440 458 477 513 550 176 183 191 
 Crowley Crowley County Commissioners      See footnote at base of Table 1 
 96 Pipeline Co. 160 176 191 223 254 101 111 121 
 Crowley County Water Assoc. 3,130 3,436 3,742 4,353 4,965 360 395 430 
 Crowley, Town of 200 220 239 278 317 110 121 131 
 Ordway, Town of 1,270 1,394 1,518 1,767 2,015 523 574 625 
 Olney Springs, Town of 390 428 466 543 619 212 233 253 
 Sugar City, Town of 280 307 335 389 444 164 180 196 
Kiowa Eads, Town of 626 626 626 625 625 75 75 75 
Otero Beehive Water Assn. 165 173 180 195 210 91 95 99 
 Bents Fork Water Co. 900 943 987 1,073 1,160 350 367 384 
 East End Water Assn. 75 79 83 92 100 34 36 38 
 Eureka Water Co. 330 346 362 393 425 145 152 159 
 Fayette Water Assn. 60 63 67 73 80 28 29 31 
 Fowler, Town of 1,700 1,781 1,861 2.022 2,183 1,350 1,414 1,478 
 Hancock Inc. 150 158 165 180 195 46 48 51 
 Hilltop Water Co. 284 298 311 338 365 119 125 130 
 Holbrook Center Soft Water 50 53 55 60 65 27 29 30 
 Homestead Improvement Ass. 67 70 73 79 85 27 28 29 
 La Junta, City of 7,102 7,438 7,775 8,447 9,120 3,220 3,372 3,525 
 Manzanola, Town of 476 498 521 565 610 212 222 232 
 Newdale-Grand Valley Water Co. 463 485 507 551 595 195 204 214 
 North Holbrook Water 40 42 43 47 50 24 25 26 
 Patterson Valley 96 101 106 115 125 40 42 44 
 Rocky Ford, City of 3,994 4,183 4,373 4,751 5,130 1,655 1,733 1,812 
 South Side Water Assoc.  48 50 52 56 60 25 26 27 
 South Swink Water Co. 610 638 667 723 780 247 258 270 
 Swink, Town of 664 695 726 788 850 302 316 330 

 Valley Water Co. 325 340 355 385 415 117 122 128 
 Vroman 150 158 165 180 195 61 64 67 
 West Grand Valley Water Inc. 84 88 93 101 110 35 37 39 
 West Holbrook Water 23 24 25 28 30 12 13 13 
 Lamar, City of 8,171 8,393 8,614 9,057 9,500 3,527 3,623 3,718 

 May Valley Water Assoc. 1,500 1,540 1,580 1,660 1,740 623 640 656 
 Wiley, Town of 434 446 458 481 505 220 226 232 
Pueblo Boone, Town of 324 367 409 495 580 167 189 211 
 St. Charles Mesa Water District 10,937 12,371 13,805 16,672 19,540 4,051 4,582 5,113 

Totals  50,408 53,749 57,086 63,757 70,435 20,130 21,408 22,686 
1 From Appendix A.1 Draft EIS (USBR, 2012) 
2 Linear interpolations between 2010 and 2070 population estimates 
3 From the “Merrick Participant Surveys”, (Black and Veatch, 2010) 
4 Extrapolated to 2030 using product of estimated 2020 and 2030 and ratio of the number of 2010 customers to the 2010 population 
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Current Water Demand 

The Plan participants’ current water demand was obtained from the Draft EIS (USBR, 2012) Appendix 
A.1 are presented in Table 3.  Table 3 also presents the per capita water use on a system wide basis for 
each of the Plan participants based on values reported by USBR (2012). 

Water use by the Plan participant customers varies depending on water provider location and local 
water demands.  A listing of the various water uses supported by the individual Plan participants is also 
provided in Table 3.  Note that per capita water use for each of the Plan participants varies according to 
the customer types being served by the individual water providers.  For example, those Plan participants 
that provide water for feedlots5

Note that data collected during the System Wide Water Audits further characterized the water demand 
for each of the Plan participants.   In general, the Plan participants do not have large outdoor irrigators, 
per se.  Some of the individual water providers have schools and prisons as customers, and these 
entities may use potable water to irrigate outdoor spaces; however most large irrigation is performed 
using non-potable supplies such as private wells and/or ditch water. Many of the largest water users are 
feedlots that have peak use during various times of the year.  To this point, peak demand is not 
necessarily concurrent with summertime irrigation except in the cities and towns.  Monthly water use 
data which was used to characterize peak demand is contained in the System Wide Water Audit Report 
(Great Western Institute, 2012).  

 typically have higher per capita water use than those that do not.  
Overall, the Plan participants maintain a system-wide per capita water use of about 181 gallons per 
person per day (gpcd). 

Future Water Demand with and without Passive Savings 

Future water demands for the Plan participants are predicted to increase in the future as a result of 
growing population in the service areas of the various organizations.  As indicated in Table 2, population 
in the lower Arkansas River Valley served by the Plan participants is expected to grow on average by 
about 40% over the next 60 years (between 2010 and 2070), creating an increase of about 20,000 
persons during this time. 

                                                           
5 Based on Public Law 87-590, irrigation is an authorized purpose of Fry-Ark Project water; however, AVC deliveries 
are authorized only for municipal and industrial water uses including residential uses and feedlots and other 
industrial and commercial uses.  It should be noted that many residential customers, especially in the rural areas 
utilize residential water for cattle and horses. 
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Future water demands associated with the increase in population served can be predicted assuming that per 
capita water use rates will not change over the coming decades, resulting in an estimated demand of about 
13,888 AF for the Plan participants (see Table 4), which is up from the 2010 demand of 10,253 AF for the same 
entities – an increase of 3,635 AF over the 60 years.  

However, passive savings related to the natural replacement of toilets, clothes washers and dish washers in 
single family and multi-family residences with more water efficient fixtures and appliances is expected to reduce 
per capita water use over the next 60 years.  Therefore, calculations were made to account for the expected 
impact of passive water savings on future demands.  The calculations used to characterize future water 
demands for the Plan participants were made based on the following assumptions: 

• Future water demands can be reasonably estimated using the product of current (i.e., 2010) per capita 
water use and predicted future population served, based on 2010 per capita water use reported by the 
AVC participants and summarized by Reclamation; and 

• The impact of passive savings6

Estimating passive savings using the methodology contained in the SWSI Conservation Levels Report hinges on 
determining the population served by each local water provider, or in this case Plan participant, in three key 
years – 1994, 2005 and 2015.  These times relate to when key federal or state legislation impacted (or will 
impact) the availability of water conserving fixtures and/or appliances.   

 can be estimated by developing an adjusted per capita water use using 
the methodology presented in the CWCB Report “SWSI Conservation Levels Analysis Report”, Great 
Western Institute (2010).  The passive savings are related to the natural replacement of only toilets, 
clothes washers and dish washers in single family and multi-family residences.  The replacement of 
other water saving devices is not accounted for in this analysis for those reasons detailed in the CWCB 
report. 

To estimate the populations served by each of the Plan participates in 1994, 2005 and 2015, the flowing 
methodology was used: 

1. The ratio of current (i.e., 2010) population served by each AVC participant to the current county 
population within which each resides was calculated. 

2. The relevant County populations for 1994 and 2005 were obtained from the SWSI Conservation Levels 
Report (which utilized the SWSI Phase I Report (CDM, 2004) and the State Demographers Office as 
sources for past population data). 

3. The ratio developed in Step 1 was multiplied by the 1994 and 2005 relevant County population to 
estimate the AVC participant population served in 1994 and 2005.   

4. The Reclamation estimate of AVC participant population was obtained for 2070. 
5. A straight-line interpolation of the AVC participant population from 2010 to 2070 was developed to 

estimate the 2015 population for all AVC participants. 

                                                           
6 Passive (or naturally-occurring) water conservation savings are defined as water savings that result from the impacts of 
plumbing codes, ordinances, and standards that improve the efficiency of water use.  These conservation savings are called 
“passive” savings because water utilities do not actively fund or implement programs that produce these savings.  In 
contrast, water conservation savings from utility-sponsored water conservation programs are referred to as “active” savings 
(SWSI I, Appendix E, (CDM, 2004)). 
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Table 4 - Summary of Forecasts Water Demands with and without Passive Savings 

County Participant 

2010 per 
capita water 
use (gpcd)1 Forecasted 2070 Demands (Acre Feet) 

   Without 
Passive2 

With Minimum 
Passive Savings 

With Maximum 
Passive Savings 

EIS Demand1 

Bent Hasty Water Company 100 40 34 33 33 
 Las Animas, City of 116 713 628 604 602 
 McClave Water Assoc. 114 70 62 59 70 
Crowley Crowley County Commissioners       
 96 Pipeline Co. 311 88 87 86 85 
 Crowley County Water Assoc. 165 918 894 879 883 
 Crowley, Town of 151 54 52 51 51 
 Ordway, Town of 169 381 370 364 366 
 Olney Springs, Town of 92 64 61 59 59 
 Sugar City, Town of 261 130 128 126 127 
Kiowa Eads, Town of 357 250 236 232 232 
Otero Beehive Water Assn 43 10 7 6 10 
 Bents Fort Water Co. 62 81 61 55 81 
 East End Water Assn. 131 15 13 13 13 
 Eureka Water Co. 200 95 88 86 86 
 Fayette Water Assn. 179 16 15 14 14 
 Fowler, Town of (potable only) 110 269 232 222 223 
 Hancock Inc. 101 22 19 18 18 
 Hilltop Water Co. 141 58 51 50 50 
 Holbrook Center Soft Water 321 23 22 22 22 
 Homestead Improvement Assn. 93 9 7 7 9 
 La Junta, City of 256 2,615 2,459 2,417 2,421 
 Manzanola, Town of 73 50 39 37 50 

 Newdale-Grand Valley Water 
Co. 110 73 63 60 60 

 North Holbrook Water 156 9 8 8 8 
 Patterson Valley Water Co. 139 19 17 17 17 
 Rocky Ford, City of 199 1,144 1,056 1,032 1,031 
 South Side Water Assoc.  130 9 8 7 7 
 South Swink Water Co. 126 110 97 93 92 
 Swink, Town of 51 49 34 30 49 
 Valley Water Co. 104 48 41 39 39 
 Vroman 190 42 38 37 37 
 West Grand Valley Water Inc. 266 33 31 30 30 
 West Holbrook Water 543 18 18 18 17 
Prowers Lamar, City of 262 2,788 2,614 2,567 2,157 
 May Valley Water Assoc. 244 476 444 435 435 
 Wiley, Town of 49 28 18 16 28 
Pueblo Boone, Town of 182 118 112 111 111 
 St. Charles Mesa Water District 135 2,955 2,760 2,698 2,651 
 Total  13,888 12,923 12,637 12,274 

1 from Draft EIS (USBR, 2012) (Appendix A.1 and Table 1-7) (gpcd – gallons per capita per day) 
2 calculated as the product of 2070 population (from Table 2) and 2010 per capita water use 
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Once the key year service populations were estimated, the estimates of annual demand adjustments were 
developed.  The demand adjustments were obtained by multiplying the subject population for each AVC 
participant by the reduced gallons per capita per day (gpcd) associated with each of three different passive 
water conservation actions: 

• After 1994, only low flow toilets (1.6 gallons per flush (gpf)) could be purchased by residential water 
users. 

• After 2005, only Energy Star clothes washers and dish washers could be purchased by residential water 
users7

• After 2015, only 1.28 gpf toilets will be available on the market in response to California’s “point-of-
sales” laws that will require these types of toilets be installed prior to any property sale that takes place. 

. 

Given the size of the California market, changes in California State laws that affect the supply chain in that state 
are expected to affect the supply chain in all western states, including Colorado. 

A high and low passive saving estimate of the adjustment to future water demand was calculated based on the 
following: 

• Passive savings change over time depending on the rate at which the fixtures and appliances are 
replaced.  For toilets, the replacement rate was estimated to be between 25 and 83 years (Great 
Western Institute, 2010).  For clothes washers and dishwashers, the replacement rate was estimated to 
be between 12 and 15 years (Great Western Institute, 2010). 

• The change to the gpcd associated with the gradual replacement of the subject fixtures and appliances 
was obtained from the SWSI Conservation Levels Report. 

• The gradual decrease in future water demand for each AVC participant was estimated by multiplying the 
reduced gpcd associated with each type of passive retrofit (i.e., toilet, clothes washer, dish washer) by 
the target population.   

• The decreased water demand for all three fixtures and appliances were summed and the difference 
between the water demands for each water provider was determined for the period from 2010 to 2070. 

Note that in accordance with the SWSI Conservation Levels Report, both a high and low passive savings estimate 
was calculated for 2070.  The difference between the two scenarios chiefly address expected differences in 
replacement rates for the fixtures and appliances in question and the variability of water use between different 
models of the new fixtures and appliances. 

The results of the passive savings estimates are presented in Table 4, which contains the 2070 forecasted 
demand without passive savings and the 2070 forecasted demand with both high and low estimates of passive 
savings.  Overall the passive savings were estimated to range from about 7 to 9 percent of total forecasted 2070 
water demand; however, on a per participant basis the variability was found to be substantially larger – varying 
from about 2.5% to over 40% depending on the age of the housing stock8

                                                           
7 Energy Star clothes and dishwashers, which were developed in association with California State laws that required energy 
use reductions by all residential customers, included substantial reductions in appliance water use. 

, the predicted growth rate of the 
service population, and the current per capita water use.  For example, entities with large per capita water use 

8 Population was used as a surrogate parameter for housing stock. 
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have a smaller percentage change in future demand associated with the impacts from passive savings as 
compared to those with low per capita water usage. 

Overall, the reduction in forecasted 2070 water demand associated with passive savings is estimated to be 
between 965 and 1,251 AF for all the AVC participants combined. It should be noted that the actual passive 
savings that may be realized by the Plan participants may exceed the estimated “high” demand reductions as 
other, more efficient residential and/or commercial fixtures and appliances which were not accounted for are 
replaced (e.g., showerheads, pre-rinse spray nozzles, etc.).  Therefore, the calculated 2070 demands with “high 
passive savings are considered more likely to occur than the 2070 demands associated with “low” passive 
savings. 

Note that the 2070 water demands predicted in support of the EIS (USBR, 2012) are based in part on predicted 
passive savings estimates presented herein; however the EIS analyses did not include passive savings estimates 
for community with lower than state average per capita water use (e.g., McClave, Beehive, Bents Fort, etc.).  In 
addition, the analyses presented in the EIS included demand reductions for active conservation efforts that will 
be conducted by Lamar, La Junta and St. Charles Mesa Water District over the coming decades without including 
passive savings in these three communities.  The high and low passive savings calculations presented in Table 4 
do not account for any demand reductions related to active water conservation programs that are implemented 
locally.   

The major difference between the maximum passive savings predicted 2070 water demands (i.e., 12, 637 acre-
feet) and the EIS predicted 2070 water demands (i.e., 12,274 acre-feet) relates to demand reductions predicted 
by Lamar in association with its active water conservation program.   Lamar predicts over 600 AF of demand 
reduction associated with its active water conservation programs for this community which is about 400 acre-
feet more than is expected from passive savings alone.  Future monitoring and verification of the impact of its 
active water conservation programs on water demand will be an important component of the City’s efforts.   

Water Supply Limitations and Needs 

Current supplies of water to the 38 Plan participants are managed through 38 individual water systems, 
dominated by individual, or sets of individual, production wells that tap the shallow and deep aquifer systems 
that underlie the organizational service areas (or nearby areas).  Most of these wells were installed between 30 
to 60 years ago, and have been maintained to meet the requirements of state and federal regulations.  
However, in recent years, it has been discovered through regulatory mandated monitoring programs, that 14 of 
the 38 Plan participants that use deep bedrock aquifers have levels of radionuclides (including alpha activity, 
radium and uranium) above acceptable primary drinking water standards.  These organizations have been 
placed under enforcement action by the Colorado State health Department over the past several years. 

The enforcement actions were issued after consistent violations of maximum contaminant levels for combined 
radium and/or gross alpha particle activity were observed. Each enforcement action outlines a timeline for the 
water provider to identify methods to achieve long-term compliance with the maximum contaminant levels and 
implement a solution. Failure to comply with an enforcement action can result in fines and criminal penalties. 
Homestead Improvement Association complied with its enforcement action by purchasing water from La Junta. 
Additionally, Rocky Ford recently purchased the Hancock water system, which will satisfy Hancock’s 
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enforcement action. The remaining 12 participants under enforcement action must identify and implement a 
new source of water or treatment technology within a specified time to become compliant. 

Seven additional AVC participants have elevated levels of radionuclides, but have not consistently exceeded 
maximum contaminant levels and, therefore, are not currently under an enforcement action. The Health 
Department will continue to monitor AVC participants for compliance with the primary drinking water standards 
and also will continue to issue enforcement actions, as necessary. 

The importance of alternative water supply for the 14 to 21 Plan participants with known radionuclide 
contamination in their existing water supply is vital.  No level of future water conservation will replace these 
impacted water supplies; however, water conservation will support the efficient use of future water supplies, 
and in doing so meet the requirements of Reclamation. 

Table 5 - Plan Participants with Radionuclide Contaminated Water Supplies 
 

County Participant Water Quality Concerns Violation Resulting in Enforcement Action 

Otero East End Water Assoc. Radionuclides Combined radium 
 Eureka Water Co. Radionuclides Gross alpha particle activity, combined radium 
 Fayette Water Assoc. Radionuclides Combined radium 
 Hancock Inc. Radionuclides Gross alpha particle activity, combined radium1 
 Hilltop Water Co. Radionuclides Combined radium 
 Holbrook Center Soft Water Radionuclides Combined radium 
 Homestead Improvement Assoc. Radionuclides Gross alpha particle activity, combined radium2 
 La Junta, City of Radionuclides, TDS None 
 Manzanola, Town of Radionuclides None 
 Newdale-Grand Valley Water Company Radionuclides None 
 North Holbrook Water Radionuclides Combined radium 
 Patterson Valley Radionuclides Gross alpha particle activity, combined radium 
 South Swink Radionuclides Gross alpha particle activity, combined radium 
 Swink, Town of Radionuclides Combined radium 
 Valley Water Co. Radionuclides Combined radium 
 Vroman Radionuclides Combined radium 
Bent Las Animas Radionuclides, TDS None 
 Mc Clave Water Assoc. Radionuclides None 
Prowers May Valley Water Assoc, Radionuclides Gross alpha particle activity, combined radium 
 Wiley, Town of Radionuclides None 
TDS – total dissolved solids 
(1) Enforcement action for Hancock Inc. will be satisfied by combining with Rocky Ford’s system. 
(2) Enforcement action for Homestead Improvement Association was satisfied by purchasing water from La Junta. This enforcement action occurred in the 
past and is no longer in effect. 

As shown in Table 6, if constructed, the AVC would deliver 10,256 ac-ft per year to AVC participants to help meet 
2070 water demands (10.062 acre-feet will be delivered to the 38 Plan participants with another 194 acre-feet 
for Avondale and Cheraw).  The AVC would deliver Fry-Ark Project Water allocations, including not previously 
allocated non-irrigation water (NPANIW) and reusable return flows, plus a portion of existing and future non-   
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Table 6 - Summary of Participant Future Water Supplies 

County Participant 

2070 Water Supply (AF)  

Available 
Deep1 

Available 
Tributary1 

AVC 
Deliveries1 

Continued Use 
of  Existing  

Supplies 
Needed 

2070 Demand 
with Passive 

Savings 

Bent Hasty Water Company 32  33 No 33 
 Las Animas, City of  570 602 Yes 604 
 McClave Water Assoc. 56  59 No 59 
Crowley Crowley County Commissioners      
 96 Pipeline Co.  51 27 Yes 86 
 Crowley County Water Assoc.  320 617 Yes 879 
 Crowley, Town of   51 No 51 
 Ordway, Town of 125  366 No 364 
 Olney Springs, Town of  226 59 No 59 
 Sugar City, Town of  82 127 No 126 
Kiowa Eads, Town of  266 116 Yes 232 
Otero Beehive Water Assn 8  10 No 6 
 Bents Fort Water Co. 35  81 No 55 
 East End Water Assn. 11  13 No 13 
 Eureka Water Co. 74  86 No 86 
 Fayette Water Assn. 12  14 No 14 
 Fowler, Town of (potable only)  210 220 Yes 222 
 Hancock Inc. 7  18 No 18 
 Hilltop Water Co. 45  40 Yes 50 
 Holbrook Center Soft Water 18  22 No 22 
 Homestead Improvement Assn. 7  9 No 7 
 La Junta, City of  2,040 2,299 Yes 2,417 
 Manzanola, Town of 10 29 50 No 37 
 Newdale-Grand Valley Water Co. 57  60 No 60 
 North Holbrook Water 7  8 No 8 
 Patterson Valley Water Co. 15  17 No 17 
 Rocky Ford, City of  1,122 576 Yes 1,032 
 South Side Water Assoc.  7  5 Yes 7 
 South Swink Water Co. 86  92 Yes 93 
 Swink, Town of 38  49 No 30 
 Valley Water Co. 38  39 No 39 
 Vroman 32  37 No 37 
 West Grand Valley Water Inc. 25  15 Yes 30 
 West Holbrook Water 14  9 Yes 18 
Prowers Lamar, City of  2,400 1,241 Yes 2,567 
 May Valley Water Assoc. 213  222 No 435 
 Wiley, Town of 24  28 No 16 
Pueblo Boone, Town of  66 94 Yes 111 
 St. Charles Mesa Water District  200 2,651 Yes 2,698 
 Total   10,0622  12,637 

1  From Appendix A.1 EIS (USBR, 2012) 
2  AVC Deliveries do not include Avondale (164 AF) or Cheraw (30 AF) 

 

Fry-Ark water supplies that are required to meet future demand. In the EIS Action Alternatives (USBR, 2012) it is 
assumed that participants with enforcement actions for radionuclides would abandon their current supply 
because of treatment difficulties and would be served exclusively by AVC. 
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Other AVC deliveries are based on each participant’s requested AVC delivery as contained in the STAG Report 
(Black and Veatch, 2010) and subsequent evaluations in this EIS. More details on AVC participant future 
demands, AVC supplies, and integration of AVC into existing water systems are in presented in the EIS - 
Appendix A.1 (USBR, 2012). 
 
Based on a comparison of the water supply available in 2070 to the predicted 2070 water demands with passive 
savings included (see Table 6), 16 Plan participants will have to continue to rely on existing water supplies to 
met expected demand assuming no additional water conservation occurs – by Plan participants or their 
customers.  Table 7 presents a listing of those entities that may have to continue to rely on existing supplies to 
meet 2070 demands.  In addition, Table 7 indicates the percentage of the 2070 demand that may need to be 
supplied with sources other than AVC deliveries. 

The entities listed in Table 7 may find substantial benefit in developing aggressive water conservation programs 
to help offset expected alternative water supply needs given known water quality issues with non-project water; 
and the costs to produce, treat and distribute alternative water supplies.  This is not to say that all 38 Plan 
participants will benefit from water conservation programs, just that the 16 entities listed in Table 7 may have 
additional impedance to plan and implement meaningful water conservation efforts. 

Table 7 – Listing of Plan Participants that May Need to Rely on Existing or Other Supplies to Meet 
Water Demand in 2070 

Bold indicates that the entity is under an enforcement action. 

Variability in Water Supply and Demand 

Both water supply and water demand are subject to variations in climate and river conditions.  Variations in 
precipitation, temperature, wind, and evaporation may impact project water yields and availability; as well as 
other water supply sources that the Plan participants rely upon.  The values of Project Water yields and AVC 
deliveries developed in the STAG Report and the EIS are based on average conditions from 1981 to 2009.  As 
such, the average deliveries are expected for 5 out of 10 years.  In other words, in 5 out of 10 years, less water 
will be yield by the project and therefore, delivered to the Plan participants. 

Confounding this reality is that in those years when project yield and deliveries are reduced due to ambient 
weather conditions, it is likely that individual water customer consumption will increase, since warm dry 
weather typically increase demands while decreasing supply.  Therefore, water conservation programming, 

Entity (as % of 2070 Demand) Entity Gap (as % of 2070 Demand) 
96 Pipeline Comp. 219% Las Animas, City of  <1% 
Boone, Town of  18% May Valley Water Assoc. 96% 
Crowley County Water Authority 42% Rocky Ford, City of 79% 
Eads, Town of 100% South Side Water Association 40% 
Fowler, Town of 1% South Swink Water Co. 1% 
Hilltop Water Co. 25% St. Charles Mesa Water District 2% 
La Junta, City of 5% West Grand Valley Water Inc. 100% 
Lamar, City of 107% West Holbrook Water 100% 
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which can help to reduce system demand; drought response planning, which can limit customer demands during 
acute water shortages; and water resources planning should be integrated at both the local and regional level to 
help manage water supply and water demand during non-average dry years.  In addition, the valuation of water 
conservation programs should be assessed for not only average conditions, but for periods of drier than average 
conditions to best characterize the importance of water conservation to the overall water resources 
management portfolio. 
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Plan Participant’s Water Supply Infrastructure 

The Plan participants provided substantial data to the water audit team during the period August through 
September of 20119

Specifically, the data that were collected were used to determine the following for all 38 of the Plan participants:  

 which has been used to characterize the water supply infrastructure (see Appendix B for the 
scope of work).   

• Meter Information – age, size and amount of automation (i.e., radio reads) currently in place. 
• Billing/General Record Keeping – nature of record keeping (i.e., electronic vs. hardcopy files), regularly 

of meter reading and billing including reading of master meters and customer meters 
• Distribution Pipe Information – size, material, and amount (length) (age of pipe materials was discussed 

with all Plan participants but was not typically reported by the majority of the Plan participants) 
• Water Treatment Plant Information – nature of water treatment and for those with filtration, how 

backwash water is managed 

Qualification of the Data 

The data that were provided by the Plan participants came to the audit team in various formats, for various 
timeframes, and in varying states of completeness.  This occurred since the organizations that collect and use 
these data manage and oversee the operations of substantially different water systems, which differ in size and 
complexity, location and type of source water; and are funded through substantially different mechanisms.  
Nonetheless, the data provided was considered adequate in characterizing those system attributes of the 
various water providers to allow for the development of comparisons and evaluations on a regional basis.   

However, the specific accuracy of all the data collected during the System Wide Water Audits is not entirely 
understood given the nature of the data collection and management systems in place10

Meters 

.  Therefore, some 
screening and qualification of the data was deemed necessary to support a consistent and fair use of those data 
that were provided by the Plan participants.  To this point, the data that was collected and is presented in the 
tables that follow were considered to be of acceptable quality and quantity to support regional planning efforts.  
A more rigorous use of the data may not be warranted without a better understanding of the data background 
and history, which was beyond the scope of this effort. 

The Plan participants, in general, are fully metered, such that they are all able to measure water use at the 
connections with all of their customers.  There are a few uses identified by various Plan participants that are not 
metered, such as some town facilities, an occasional church or other grandfathered user, and some hydrants or 

                                                           
9 With the exception of the City of Fowler, which was conducted in March 2012. 
10 For example, the length of distribution water line was estimated in some cases from scaling maps, or from anecdotal 
information; meter age was estimated from institutional knowledge; water line material was provided anecdotally to the 
audit team.  These data were considered reasonably quantifiable within the limitations of the data use – that being for 
regional planning purposes. 
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stand pipes; however the vast majority of uses are metered.  Table 8 presents a summary of the unmetered uses 
found during the audit.  

Table 8 - Unmetered Water Uses Identified During Data Collection 

Church Other Water Treatment Plant Uses 
Construction Water (from hydrants and/or standpipes) Street Cleaning 
Filter Backwash Sewer Collection Cleaning 
Fire Suppression Town Hall 
Firehouse  Town Shop 
Hydrant and Line Flushing Town/City Parks 

 
Note that not all Plan participants had unmetered uses; nor were all churches, for example, unmetered.  It was 
found that for each of the uses listed in Table 8, at least one of the Plan participants had this type of unmetered 
use. 
 
A summary of the data collected to characterize the size and age of the Plan participant’s meters is presented in 
Appendix C.  As this table indicates, over 19,300 meters are owned and maintained by the Plan participants 
collectively in the Lower Arkansas River Valley.  Of these meters, roughly 95% are 5/8 by 3/4 inch meters; which 
are typically used for single family residential customers based on the efficacy of the meters and the excepted 
volume and flow of water to a domestic tap.  The vast majority of the water customers in the Lower Arkansas 
River Valley served by the Plan participants are in fact single family residential user.  In addition, most single 
family residential users do not utilize their domestic supply for seasonal outdoor irrigation, per se.  They do; 
however, utilize potable water for stock water.  In fact, some of the largest water users outside of City limits in 
the Lower Arkansas River Valley are feedlots.  Prisons, parks, schools, nursing homes, apartment buildings and 
other multi-user entities (e.g., trailer parks) are also large water users in this area. 
 
Another important characteristic of meters owned and maintained by the Plan participants is their age.  For 
instance, about two thirds of the meters currently in place are older than 10 years, and in some locations over 
90% of the meters are older than 10 years.  Although a residential water meter may last beyond 10 years11

                                                           
11 One of the most important best practices that will be proposed for the Plan participants involves tracking individual water 
meter use.  Mr. Norman Noe of South Swink has collected data indicating that a water meter tends to lose reasonable 
accuracy after passing about 2 million gallons of water.  For his systems, he therefore tracks water use for each meter and 
attempts to replace meters as they reach 2 million gallons.  This method may not be effective for all Plan participants, 
depending on local conditions (e.g., corrosive water, water high in iron or manganese, etc.) which may compromise meters 
sooner; however, a general tracking of water use for each meter installed would be an effective method to identify and 
budget for appropriate meter replacement programs. 

, it is 
important that the Plan participants maintain accurate customer meters such that water sales are consistent 
with water use.  Large diameter meters are more susceptible to under reading actual usage than are typical 
domestic meters; however, all meters can become inaccurate with age and use.   Since all meters tend toward 
under reading actual use, old meters can negatively impact cash flow for operating water companies.  Given the 
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percentage of non-revenue water measured for the Plan participants (see the next section), it is anticipated that 
a portion of the non-revenue water is attributable to under reading meters12

 
. 

An effective meter age was calculated for each of the Plan participants for comparative purposes.  The 
calculation was developed by assuming that meters less than 5 years old average 2.5 years in place; meters 
between 5 and 10 years old averaged 7.5 years in place; and meters older than 10 years in place averaged 15 
years old.  A result of this calculation, based on these assumptions is presented in Appendix C. 
 
Appendix C also presents a listing of the number, and related percentage, of automated meter reading (AMR) 
devices (aka - radio read devices) that were installed and operational at the time of the audits.  This totaled to 
over 3,600 AMR devices, which is about 19% of all meters in the Lower Arkansas River Valley.  Eight of the 38 
Plan participants have AMR devices, with two organizations – the Town of Swink and Crowley County Water 
Authority having all of their meters connected to radio read devices13

 
.   

Meter Reading and Billing 
 
The vast majority of the Plan participants collect master meter data and customer meter data on a monthly 
basis; turning around use data within weeks to bill their customers.  Most small Plan participants read customer 
meters in one or two days near the end of the month and bill at either the end of the month or at the first of the 
following month using these data.  There are a few organizations that read meters over a longer period of time 
due to the number of customers or the geography of their customer base; and then bill on the first of the 
month, but these are not the typical operations.  In addition, there are a few operations that read meters and 
bill at uneven increments; when time is available. 
 
It is important to note that for many of the smaller water providers, meter reading (which include gaining access 
to the meters), meter data translations into billing software or billing files, and storage of master meter data, as 
well as customer water use data is managed by volunteers and unpaid (or under paid) staff.  It is through the 
shear goodwill of numerous individuals that many small Plan participants manage to maintain cash flow.  It is 
not clear how goodwill is to be translated into the future, as volunteers leave and staff is replaced.  This is an 
issue for the long-term sustainability of some organizations and may need to be addressed by adopting a best 
practice related to staffing and training, as well as future data management.   
 
Water Rates 
 
Most Plan participants follow similar practices in billing for water use.  These practices involve billing all 
customers for a fixed fee, or service fee, that typically includes a modest amount of water as part of the fee14

                                                           
12 This kind of water loss is termed “an apparent loss” since the water company does not bill or receive revenue for this 
water, but has to pay to treat and distribute it. 

.  

13 AMR devices are considered a best practice for rural water systems.  Although the cost of installation is high, the ease of 
data collection and data management are considered to be highly desirable by rural water providers, in general, and the 
Plan participants, specifically. 
14 For example, a service fee of $24 is charged to all customers and it carries 3,000 gallons of water with it.  After 3,000 
gallons of water is used during a single billing period, the customer is then charged a flat rate for each 1,000 gallons of 
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Most Plan participants also use a flat rate for water varying from between $1.50 and $3.50 per thousand gallons, 
although some organizations have seasonal rates or inclining tiered water rates that increase with water use.  
Organizations are sensitive to the needs of their customers, and therefore are hesitant to raise rates due to a 
concern that customers may stop outdoor irrigation causing blight, or that those on fixed incomes will not be 
able to afford an increase. 
 
Best practices related to water rate structures for many Plan participants may include establishing lower service 
fees and charging for all water used15, perhaps even on a per gallon or per hundred gallon basis16

Data Management 

.  Given that 
many residential customers use some increment of 1,000 gallons per billing period, it may be of benefit to local 
water providers to obtain more accurate meters, which read in ten or hundred gallon increments.  This change 
would carry a cost related to upgrading all customer meters; however, it would also make billing more accurate 
and better aligned with actual usage.  It may also help characterize non-revenue water, since errors related to 
meter reading increment would be reduced. 

Overall data management is variable across the different Plan participants.  Some organizations have 
sophisticated data archives; whereas others have hard copy archives which may or may not be subject to risk 
from flood or fire.  Future data management for all Plan participants may require more uniform data reporting 
and storage protocols, since it is anticipated that each organization will provide data to the District on a regular 
basis to support project water administration and AVC operations.  No specific protocols have been identified at 
this time; however, it may become important for the District and the Plan participants to track various metrics in 
the future such as non-revenue water; total billed water; total produced water; total AVC deliveries; etc.  The 
RWC Plan will discuss this issue further. 

Distribution Piping 

Perhaps the largest sunk cost related to water supply in the Lower Arkansas River Valley is distribution piping17

                                                                                                                                                                                                         
water used above 3,000 gallons (e.g., if 5,000 gallons are used, then the customer is billed the service fee plus the cost of 
2,000 gallons of water). 

, 
which spans over about 1,000 miles, varying in sizes from 1-inch to 12-inches in diameter.  Appendix D presents 
a summary of the pipe material and size data collected during the System Wide Water Audits.  As can be seen in 
the table in Appendix D, a majority of the distribution piping is PVC (about 70%), followed by ABS (about 15%), 
steel and concrete (8%), and various other materials.  A substantial portion of the PVC piping is new since 2000; 
however some of it dates back 40 plus years.  For the smaller water supply systems, PVC of appropriate 
thickness (dependant on system pressures) is the preferred distribution pipe material due to its availability, cost, 
lack of reactivity to corrosive soils, and ease of installation.   

15 Changing the service fee structure would reduce the bill of some customers that use less than the allotted amount of 
“free water” that comes attached to the service fee. 
16 Changing the cost for water from per thousand gallons to per gallon or per hundred gallons would have to be supported 
by meters that read in graduations of less than 1,000 gallons. 
17 This is the piping that delivers water from the production well and/or treatment facility to the customers, linking the 
water supply system to the customer service lines.  Service lines, both before the customer meters and after the customer 
meters are not included in these quantities.  
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ABS (acrylonitrile butadiene styrene) is another type of plastic pipe that was used in the past for distribution 
piping; however, this pipe material has proven to be brittle and difficult to repair.  It is known for splitting due to 
pressure impacts and age.  Not all ABS pipe is prone to leaking, but it may be desirable for local water providers 
with this pipe material to plan for its replacement as soon as practical.  For many Plan participants, this is not 
necessarily cumbersome, for most organizations with ABS pipe have implemented partial replacement efforts 
due to past pipeline failures and leaks.  St. Charles Mesa Water District, the Town of Ordway, South Swink Water 
Company and Bents Fort Water Company, which current maintain about 94% of the ABS pipe in the ground in 
the Lower Arkansas River Valley, are the exceptions.  Even though these water providers do not exhibit 
unusually large amounts of non-revenue water, which would be expected if their water systems leaked, 
individual organizations may wish to consider specific programs that may be need to replace the ABS in their 
distribution systems as a preventative measure. 

Another characteristics of the small water supply systems operated by the majority of the Plan participants are 
that they are not looped (which is required for fire fighting and to maintain system pressures in City supplied 
systems) and do not have isolation valving and submetering, which are beneficial in locating and repairing leaks.  
One best practice that may be recommended in the RWC Plan will be the installation of isolation valving and 
submetering within the small water provider systems for just these purposes.  

Another best practice that may be of some benefit to the small water providers would be to maintain detailed 
distribution system maps that would identify pipe and appurtenance locations; piping materials; and piping age.  
This information would be of benefit to document and pass along current institutional knowledge that may not 
currently be adequately archived. 

Finally, leak detection testing using sonic devices have had substantial success in some rural settings in Colorado 
and in other locations across the country, dependent on the pipe materials and pipe accessibility (test pits may 
have to be dug to provide access for placement of listening devices on the buried pipe in some locations). The 
Plan participants have voiced an interest in having access to leak detection equipment and trained staff to 
support local leak detection efforts.  The Colorado Rural Water Association, among others, may be able to team 
with the District to help address the needs of the local water providers.  To this point, leak detection programs 
may be considered as a Best Management Practice (BMP) in the RWC Plan. 

Water Production and Treatment  

Most of the Plan participants utilize groundwater production wells for local water supply.  Most of the wells are 
contained in the soft water portion of the hard rock aquifer systems that underlie the Lower Arkansas River 
Valley; although some operate shallow alluvial wells. For those entities with soft water sources, groundwater 
production and treatment may only require chlorination prior to distribution.  For others, filtration and/or 
chemical addition is needed to maintain reasonable potable water quality.  Although the soft water systems are 
typically of higher quality than the hard water systems, both water sources may require treatment.  Appendix E 
presents a summary of the current potable water treatment requirements for each system as verified at the 
time of the audit. Noteworthy is that the City of Fowler, operate two systems – a hard water and soft water 
system – with two separate distribution piping systems.  The work performed during the system wide audit only 
addressed the soft water, potable system at the City of Fowler.   
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Groundwater production within the Lower Arkansas River Valley utilizes substantial energy to lift water from 
depths of dozens to hundreds of feet below the ground surface to elevated surface storage tanks which are used 
to maintain system head and provide peaking supplies.   It is estimated that the total energy use for 
groundwater production by the Plan participants is in the range of 3.3 million kilowatt-hours (kWh) per year.  
Assuming a cost of electricity as $0.08 per kWh18

Water treatment also comes at a high cost for the Plan participants.   Based on the data collected during the 
System Wide Water Audits, 14 of the 38 Plan participants (37%) use filters to treated produced groundwater 
prior to distribution.  Some of these water providers also use chemical additions to inhibit scale.  Finally, a more 
energy intensity treatment process, reverse osmosis (RO), is used by three water providers.  The combined 
energy use for water treatment by the Plan participants is estimated to be about 2 million kWh per year; or 
about $162,000 (see Appendix F). 

, the total annual groundwater production cost for energy is 
about $270,000 (see table in Appendix F). 

Nearly all of those Plan participants with iron filters to enhance potable water quality pump filter backwash to 
waste (e.g., nearby lagoons or ditches) outside of their distribution systems.  These water discharges are 
inefficient and could be improved or eliminated with the AVC project water.  Filter back wash waste accounts for 
about less than 1% of the total water demand by the Plan participants; however, eliminating this waste would 
make the individual water provider systems more efficient reducing current demand by 10-20 acre-feet per 
year. 

Value of Selected Infrastructure 

The value of the infrastructure currently maintained by the 38 Plan participants is presented in Table 9, 
estimated from the data collected during the System Wide Water Audits and qualified as indicated in the table 
footnotes. 

Table 9 – Estimate of Selected Infrastructure Costs 

Item Estimated Capital Cost Estimated OM&R Cost 
Infrastructure   

Replacement Meters  $    3,500,000 n/a 
Submeters (for rural systems) 230,000 n/a 
Pipe Replacement a 25,000,000 n/a 
Automated Meter Reading Systems 3,100,000 195,000 Automated Meter Infrastructure Systems 680,000 

Totals 32,510,000 195,000 
a does not include piping for 5 largest utilities (Lamar, La Junta, Las Animas, Rocky Ford, St. Charles Mesa WD).  These entities were 
excluded since they have capital improvement programs and other funding mechanisms that can support water line replacement 
projects. 
 

If the infrastructure listed in Table 9, with the exception of the pipe, was scheduled to be completed over a 10 
year period, the annual cost would be approximately $750,000 per year for each of the 10 years.  Adding the 

                                                           
18 State of Colorado average from the U.S. Energy Information Administration 
(http://www.eia.gov/cneaf/electricity/st_profiles/e_profiles_sum.html)  

http://www.eia.gov/cneaf/electricity/st_profiles/e_profiles_sum.html�
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pipe replacement using a 50-year replacement period, would add $500,000 to the annual capital costs, making 
the total $1,250,000.  These costs are in additional to currently budgeted capital improvement projects (CIPs) 
planned by the 38 Plan participants, which include pipe repairs and upgrades, water treatment plant 
improvements and water rate evaluations. 

The ongoing OM&R costs, based on the estimates presented in Table 9 including nearly $200,000 to pay for the 
operations and maintenance of new AMR/AMI infrastructure and radio transmitter systems, if these systems 
were installed and operated by the Plan participants19

  

.  

                                                           
19 Note that since the System Wide Water Audit was completed, St. Charles Mesa Water District and Rocky Ford have 
invested in installing AMR and AMI infrastructure into portions and all of their delivery systems, respectively. 
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Water Loss and Performance Guidelines 

Characteristics of Non-Revenue Water for the AVC Plan participants 

Non-revenue water was characterized and estimated using the water production and billing data provided by 
each of the individual Plan participants.  In addition, the auditing process helped to identify and estimate 
quantities of unmetered and metered, unbilled water use within each individual distribution system. Based on 
these calculations, non-revenue water was found to vary from about 2 to 74 percent of total water produced as 
illustrated in Figure 1, with the average amount of non-revenue water (based on volume) for all Plan 
participants combined at about 20% of produced water, or about 2,000 acre-feet of water per year (since 
current demand based on 2010 (see Table 3) is about 10,000 acre-feet.  This is water that is either lost from the 
distribution systems as leaks or is lost due to 
metering and/or billing inaccuracies, and/or 
unbilled uses (e.g., line flushing, street 
cleaning, filter backwash pumped to waste, 
etc.).  

A breakdown of the amount of non-revenue 
water for the Plan participants is provided in 
Table 10.  This table shows that there are five 
water providers with non-revenue water 
below 8%, which represents 14% of the Plan 
participants; however these five water 
providers produce only 3% of the total water deliveries in the AVC service area.   

Noteworthy is that there are eight water providers that have non-revenue water losses of between 12 and 16%, 
which represents about 21% of the water providers, but about 50% of the total water deliveries.   Therefore, it 
appears that the larger water providers in the partnership have non-revenue water losses of greater than 12%. 
Figure 2 presents these data contained in Table 8 in graphic form. 

Table 10 – Categorization of Non-Revenue Water Losses for the Plan Participants 

Occurrence 
Number of 
Occurrences 

% of 
Occurrences 

Amount of 
Water (1000s 
of gallons) 

% of Total 
Water 
Deliveries 

< 8% 5 14% 101,115 3% 

< 10% 2 5% 5,966 0% 

< 12% 2 5% 163,732 5% 

< 14% 6 16% 819,185 24% 

< 16% 2 5% 875,826 26% 

< 18% 4 11% 66,334 2% 

< 20% 3 8% 85,758 3% 

> or = 20% 13 35% 1,254,373 38% 

0% 

20% 

40% 

60% 

80% 

Figure 1 - Non-Revenue Water for Each Plan 
Particpant 
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Figure 2 - Breakdown of Water Loss by Occurrence and Water Demand  
(% of the 38 Plan Participants and 10,000 Acre-Feet of Current Annual Demand) 

% of Occurences 
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Water loss was found to 
correlate poorly to meter 
age – indicating that 
water provider systems 
with older meters did not 
necessarily have a larger 
percent of non-revenue 
water (see Figure 3).  
Similarly, water loss did 
not correlate well to the 
length of distribution pipe 
in the ground (see Figure 
4), since the systems with 

the most miles of pipe in the ground had some of the lowest rates of water loss observed.  Water loss was also 
found uncorrelated to total water use for the 
Plan participants. 

The characteristics of water loss are perhaps 
best characterized by a few noteworthy 
anecdotes.  To begin with, real line loss due to 
leaks and breaks can be to some extent 
correlated to the quality of the pipe installation, 
more so than pipe age or material.  Older pipe 
installed with proper bedding materials and 
protected from surface loads can perform at a 
high level for a long period of time versus newer 

or more robust pipe that is placed with poor 
craftsmanship.   

Another important characteristic related to real 
line loss is system pressure.  For a number of 
smaller water systems, wintertime losses are 
higher (as a percentage of total water 
production) than in the summer.  This 
observation may be related to increased 
summertime demands reducing line pressure, 
which in turns reduces total line losses due to 
small and chronic leaks20

                                                           
20 Wintertime losses can also be attributed to periods of time when snow pack can impact collecting meter readings, 
thereby creating apparent losses (as opposed to real line losses). 

.  ABS pipe, which can 
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Figure 3 - Non-Revenue Water vs. Meter Age 
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Figure 4 - Non-Revenue Water vs. Miles of Pipe 
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become brittle with age, can be most susceptible to pressure variations, especially in settings that have 
significant elevation variation where low areas can experience substantial pressure build-up. 

One other noteworthy contributor to line loss relates to the existence of corrosive soils, which occur at various 
locations throughout the valley21

As previously indicated, about 70% of the pipe currently in the ground being used for water distribution by the 
Plan participants is PVC (varying from 1-inch to 12-inch diameter); however, over 250 miles of pipe in use is not 
PVC

.  A number of Plan participants indicated that they experience some degree of 
locally extensive corrosive soils; however, a complete characterization of the location and extent of corrosive 
soil impacts on line losses was beyond the scope of this project.   

22

Apparent water losses, related to inaccurate meters, data handling errors, and unmetered water uses also are 
expected to influence the non-revenue water characteristics of the Plan participants.  The vast majority of the 

meters in place are 5/8 by 3/4 inch meters connected to older homes (built before 1980)

.  PVC pipe is not as susceptible to corrosive soils as other distribution piping material. 

23. It is anticipated that 
these meters cannot accurately measure small leaks on the customer side of the meter (e.g., dripping faucets, 
leaking toilet flappers) which can average about 10 gallons per day per connection24.  At this rate, inaccurate 
metering can attribute for 1 to 2% of observed non-revenue water on average.  Unmetered water uses may 
contribute another 1 to 3%, as well, to the average amount of non-revenue water per Plan participant.   Just 
controlling these two features of non-revenue water could increase overall water sales in the valley by 2 to 5%, 
accounting for 200 to 500 acre-feet in sales per year25

Overall, system wide water loss from real and apparent losses cannot be specifically correlated to meter or 
material age, or amount of pipe in the ground.  It appears that water loss is based on a combination of variables 
(e.g., water pressure, elevation variability, etc.); including the manner in which water production and customer 
water use data is collected. Nonetheless, Plan participants will be able to reduce their non-revenue water by 
reducing both real and apparent losses by replacing meters, installing automated meter reading devices, 
improving data handling, reporting

. 

26

  

, and management techniques, replacing and repairing leaking pipe, and 
tracking unmetered water uses.  Various BMPs that have been identified to support local water provider needs 
will be evaluated and assessed for effectiveness and cost in the RWC Plan. 

                                                           
21 Soil corrosion is a complex phenomenon, with a multitude of variables involved. Chemical reactions involving almost each 
of the existing elements are known to take place in soils, many of which are not yet fully understood. The relative 
importance of variables changes for different materials, making a universal guide to corrosion impossible. Soils with high 
moisture content, high electrical conductivity, high acidity, and high dissolved salts will be most corrosive. http://corrosion-
doctors.org/SoilCorrosion/Introduction.htm 
22 Includes cast iron, ABS (acrylonitrile butadiene styrene), black rolled pipe, concrete, asbestos concrete  
23 roughly 95% of all meters in place are 5/8 by ¾ inch meters 
24 Water Conservation Handbook, Vickers, 2003 
25 At $3.00/thousand gallons, this amounts to about $200,000 to 500,000 in currently lost revenue to the Plan participants.  
26 One key recommendation that will come out of the planning effort will be to standardize data collection methodologies, 
to the extent practical, such that water loss information can be assessed consistently from water provider to water 
provider. 

http://corrosion-doctors.org/SoilCorrosion/Introduction.htm�
http://corrosion-doctors.org/SoilCorrosion/Introduction.htm�
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Performance Guidelines 

The concept of performance guidelines which would promote water use efficiency at the individual water 
provider level stems from the requirement of the U.S. Bureau of Reclamation (hereafter “Reclamation”) that the 
District must ensure that Fryingpan-Arkansas Project water is used efficiently, and is put to beneficial use.  To 
this point, performance guidelines would support more efficient water use by each Plan participant – promoting 
improved water use efficiency over currently observed levels, and in the process reducing non-revenue water, 
and therefore lost water sales receipts, for under-performing water providers. 

Therefore, the policy that is explored in this report relates to developing a non-revenue water “goal” for all Plan 
participants including: 

• The assessment of a numerical goal 
• The identification of a timeframe to achieve the goal 
• The BMPs that Plan participants may choose to implement to achieve the goal 
• The potential financial tools that the District can employ to encourage Plan participants to achieve the 

goal and support local infrastructure investments that will improve overall water use efficiency 
• The reporting mechanisms that would be needed to support tracking of progress toward achieving and 

maintaining the goal. 

Background - Developing a guideline for water loss – as a combination of real and apparent losses27

The American Water Works Association (AWWA) has developed target setting guidelines for leak management 
based on specific water resource, operational and financial constraints

 – is 
challenging given the breadth of water providers that are party to the AVC and share the Fryingpan- Arkansas 
water resources.  However, it makes sense to develop a single performance guideline for all project partners, 
since any losses that occur compromise the District’s and Reclamation’s defined mission - to ensure water is 
used efficiently; and is put to beneficial use by the Plan participants. 

28

An additional source of guidance that may be leveraged to assess a performance guideline is the Colorado Water 
Conservation Board’s (CWCB) Conservation Strategy developed as a component of Statewide Water Supply 
Initiative (SWSI) (Aquacraft, 2010).  This document indicated that water loss goals, for combined real and 
apparent losses when managed properly should be in the range of 6 to 8%.  Coupling the CWCB target with the 
AWWA guidelines would indicate that a reasonable target for apparent losses would be in the range of 3% of 

.  These guidelines are summarized in 
Table 11, noting that these values are for infrastructure leakage index, which is a measurement of real losses 
only. 

                                                           
27 Real losses relate to distribution and service line leaks (before the customer meter) and storage tank overflows; apparent 
losses relate to unauthorized consumption, inaccurate customer meters and systematic data handling errors (which can 
include labeling unmetered uses as losses). 
28 Based on information provided in AWWA, 2009. 
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total water production.  Noteworthy is that Colorado water providers with water conservation plans on file with 
the CWCB report an average non-revenue water loss of just over 10%29

Table 11 – Summary of Leakage Management Target-Setting Guidelines 

 (Great Western Institute, 2011). 

Target 
Range 

% 

Water Resources Constraints Operational Constraints Financial Constraints 

1-3 Available resources are greatly 
limited and are difficult and/or 
environmentally unsound to develop. 

Operating with system leakage above 
this level would require expansion of 
existing infrastructure and/or 
additional water resources to meet 
demand. 

Water resources are costly to develop 
or purchase.  Ability to increase 
revenues via water rates is greatly 
limited due to regulation or low rate 
payer affordability. 

3-5 Water resources are believed to be 
sufficient to meet long-term needs, 
but demand management 
interventions (leakage management, 
water conservation) are included in 
long-range planning. 

Existing water supply infrastructure 
capability is sufficient to meet long-
term demand as long as reasonable 
leakage management controls are in 
place. 

Water resources can be developed or 
purchased at reasonable cost.  Periodic 
water rate increases can be feasible 
and are tolerated by the customer 
base. 

5-8 Water resources are plentiful, 
reliable, and easily developed and/or 
produced. 

Superior reliability, capacity and 
integrity of the water supply 
infrastructure make it relatively 
immune to supply shortages. 

Costs to purchase or develop water are 
low, as are rates charged to customers. 

>8 While operational and financial considerations may allow a long-term target greater than 8, such a level of leakage is not 
an effective utilization of water as a resource, such that setting a target greater than 8 is discouraged. 

 

Proposed Level of Non-Revenue Water - Based on these various information sources, it would appear that a 
performance guideline of 6 to 10 % would be reasonable – accounting for real losses of between 4 and 7% and 
apparent losses accounting for the other 2 to 3%. 

Timeframe

  

 - The performance guideline proposed for evaluation in the RWC Plan is suggested to be in place for 
each of the Plan participants at a time when each local organization is satisfied with the need, the data available 
to characterize water loss, and funding needed to support improved water loss management.  By default, the 
District suggests that each Plan participant may want to consider meeting this performance guideline by 2050 
(which is roughly consistent with the District’s overall goal – see the following section of the Plan).  However, it 
is the intent of the District to have each Plan participant define its own goal for water loss management, and the 
timeframe for reaching that goal – given that some organizations are at or below a proposed performance 
guideline of 6 to 10%; and others are substantially above that level.  To this point, some of the Plan participants 
may choose to have goals that are achieved at 10-years, 20-years or 40-years into the future. 

                                                           
29 Covered entities that reported water loss in their water conservation plans reported “unaccounted for” water, rather 
than non-revenue water loss.  There was no standard method provided to allow for a consistent comparison of reported 
water loss from entity to entity. 
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Ongoing Water Conservation Programs 

Understanding and characterizing the extent of ongoing water conservation programs in the AVC service area is 
not readily obtained due to a number of realities.  First, there is a long tradition of water use efficiency by water 
customers and citizens in the area who have long been sensitive to water shortages and water supply limitations 
due to the area’s warm, dry climate; the impact of past state water litigation; ongoing water transfers and leases 
allowing for the removal of water from the basin to neighboring basins; and the overall culture of the 
agricultural community that exists from Pueblo to the state line along the Arkansas River.   In addition, the 
community in this portion of the state is sensitive to changes in costs of water and other basic utilities due to the 
per capita income (which is among the lowest in the state) and the economic condition of the area; such that 
wasteful water use is not often found.   

Second, historic water use data is not readily available from the Plan participants.  Without these data, it is not 
possible to identify changes in water use demand over time in response to ongoing formal water conservation 
efforts.  It is anticipated that similar to the rest of the state, water use demand decreased across the District’s 
serve area in response to the drought in 2002 and 2003.  It is also expected that water use demand increased 
since the drought, as restrictions and State wide messaging relaxed regarding water use and water supply 
concerns. 

For these reasons, individual water provider water conservation programs have not been or needed to be 
rigorous or far-reaching.  In addition, some of the smaller water providers have been challenged to simply meter 
their customers and collect billings on a regular basis.  Planning for and implementing meaningful water 
conservation measures and programs have been a low priority given the other challenges that the water 
providers regularly face. 

Nonetheless, formal water conservation programs are in place impacting both local water use in the larger 
cities, and regional water use efficiency due to District sponsored activities.  To this point there are three 
covered entities in the 38 Plan participants that are required by the State to have CWCB approved water 
conservation plans.  La Junta, Lamar and St. Charles Mesa Water District have submitted plans to the CWCB for 
review and approval – and to date, Lamar’s and St. Charles Mesa Water District have received approvals30

In addition, the District has many regional programs that it sponsors and conducts that are focused on 
maintaining a commitment to stewardship of the region’s water resources and the fulfillment of its 
responsibility to Reclamation related to ensuring efficient use of Project water.  The programs and practices that 
the District conducts, in addition to its broad range of educational efforts, include the following: 

.   

• Water allocation policies and principles that define mechanisms for water sharing, water allocation and 
carryover storage all of which allow for improved system reliability and wise use of water resources; 

• Water accounting protocols that allow for the tracking of Project water use and allocations; 
• Return flow management program to ensure appropriate reuse and/or sale of Project water return 

flows; 

                                                           
30 This is not to say that water conservation efforts are not underway in all three of these locations, but rather that the 
CWCB does not have a full record of the local efforts that are ongoing. Noteworthy is that the City of La Junta has a draft 
plan submitted to the CWCB; however, as of the date of this writing, it has not been approved. 
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• Project water request protocols that allow for more accurate purchases and use of Project water, 
reducing waste and inefficiencies; 

• Reallocation procedures for Project water made available through agricultural dry-up; 
• Enhanced data collection to characterize water availability and use through federal and state 

partnerships with SNOTEL, satellite stream gauging program, and other cooperative agreements; 
• Tamarisk control program and the Arkansas Watershed Invasive Plant Program (ARKWIPP) to reduce the 

impact of evapotranspiration along open conveyances; and 
• Maintaining a water conservation coordinator that supports public education, Xeriscape demonstration 

gardening, and municipal water conservation efforts. 
 

Additional details related to these programs can be found in the District’s 2010-2014 Water Conservation and 
Management Plan (2010)31

To better characterize and understand local water conservation efforts, the District conducted a survey in 2006 
to collect information regarding ongoing water conservation programs being conducted and supported by the 
38 Plan participants, and to identify overall interest in future types of water conservation planning and 
implementation.  The key results are provided in Table 12. 

. 

To being with, about one half of the Plan participants completed the survey, in part based on overall interest in 
local water conservation planning.  Of those that responded, ten entities indicated that they had water 
conservation plans in place; however only four of the entities have staff members that are responsible for water 
conservation.   

Overall, it is unclear what water conservation programs have been implemented at the local level.  All entities 
should have 100% metering in place, and benefit from the 1992 National Energy Policy Act that requires only the 
installation of water efficient toilets, showerheads and faucet aerators in new construction and retrofits.  In 
addition, local ordinances related to seasonal water restrictions are in place in some locations (e.g., the City of 
Lamar).   

The District also provides educational resources to all its partners – including: 

• Website resources on indoor and outdoor wise water use; Xeriscaping and use of native planting 
materials; and weather data including evapotranspiration monitoring. 

• Printed materials on wise water use. 
• Xeriscape demonstration garden. 
• K-12 educational resources – including support for water fairs, K-12 water education for teachers 

(Project WET), and in classroom presentation support. 
 

As for ongoing and/or future water conservation efforts, Plan participants have indicated an interest in 
developing water conservation programs for various reasons.  A summary of self-stated interests by local water 
providers associated with their willingness to participate in a regional water conservation effort, as well as 
develop and implement a local water conservation plan, is provided in Table 13, based on the 2006 survey. 

                                                           
31 Reclamation supports and partners with the District on many water conservation programs including public education, 
District educational website management, Xeriscape demonstration garden, SNOTEL, and the satellite stream gauging 
programs, for example.  
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Table 12 - Summary of Ongoing Water Conservation Efforts 

County Participant 
Water 

Conservation Staff1 WC Plan In Place1 

Current Tools1 

Public Information School Ed Award Programs 
Bent Hasty Water Company           

Las Animas, City of No Yes Yes Yes   
McClave Water Assoc. No No   Yes   

Crowley Crowley County Commissioners  No No       
96 Pipeline Co. 

     Crowley County Water Assoc. 
     Crowley, Town of 
     Ordway, Town of 
     Olney Springs, Town of No Yes Yes     

Sugar City, Town of           
Kiowa Eads, Town of Yes Yes Yes Yes   
Otero 

 
Beehive Water Assn           
Bents Fort Water Co.           
East End Water Assn. No No   Yes   
Eureka Water Co.           
Fayette Water Assn. No No       
Fowler, Town of (potable only) Yes Yes Yes Yes   
Hancock Inc. No No       
Hilltop Water Co. No Yes Yes     
Holbrook Center Soft Water           
Homestead Improvement Assn.           
La Junta, City of Yes Yes Yes Yes   
Manzanola, Town of No Yes Yes Yes   
Newdale-Grand Valley Water Co. No Yes Yes     
North Holbrook Water No No       
Patterson Valley No No       
Rocky Ford, City of           
South Side Water Assoc.  No No   Yes   
South Swink Water Co. No No       
Swink, Town of           
Valley Water Co.           
Vroman           
West Grand Valley Water Inc.           
West Holbrook Water           

Prowers Lamar, City of Yes Yes Yes Yes Yes 
May Valley Water Assoc. No No Yes     
Wiley, Town of           

Pueblo Boone, Town of           
St. Charles Mesa Water District No Yes   Yes   

1 From the “Merrick Participant Surveys” 
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It will be important that future water conservation efforts on a local and a regional scale strive to collect and 
report those data that can be used to determine the effectiveness and value of those measures and programs 
that are selected for implementation.  To this point, all Plan participants can begin to collect the appropriate 
data needed to support water conservation planning and water loss management as soon as possible to help 
facilitate local plan development. The RWC Plan will provide information on how local and regional data 
collection and reporting will be coordinated not only to support water conservation efforts, but regional water 
resources management as well.  
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Water Conservation Goals 

The nature of water conservation goals for the District is based on the fact that the District does not provide 
Project water for retail sale; instead the District has an administrative role that includes being the local 
contracting agency with Reclamation who is responsible for repayment of locally funded construction costs of 
the AVC and related projects (e.g., Long-Term excess capacity Master Contract32

For this reason, the District does not directly control how local water providers and their customers will leverage 
the benefits of local water conservation programs to reduce water demand.  However, the District is committed 
to provide financial and technical resources to support local water conservation efforts being planned and 
implemented by the 38 Plan participants.   

).  Therefore, the District will be 
in the position in the future to collect and report data associated with AVC deliveries from the Plan participants 
– including total water deliveries and customer water sales. These data will be used to help track the future 
benefits of water conservation and water use efficiency programs being implemented by local water providers. 

Given that the efforts of the District and the 38 Plan participants will over time will improve local water use 
efficiency though improvements to water loss control and overall system water management, as well as other 
water conservation measures and programs, the District has developed the following broad goals for improved 
water use efficiency by the combined group of Plan participants: 

• By 2030, reduce water loss from 20% to 15% of total water production (reducing demand by about 540 
acre-feet from estimated 2030 demands (10,811 acre-feet)); and 

• By 2050, reduce water loss from 15% to 10% of total water production (reducing demand by another 
600 acre-foot for a total of about 1,140 acre-feet from expected 2050 demands (11,423 acre-feet)). 

 
These goals were developed to align with the expected gaps in future water supply discussed previously in the 
Plan. 

Additionally, the District is requesting that the Plan participants: 

• Develop local water conservation plans that document water demand reduction goals (including water 
loss management improvements); 

• Select water conservation measures from the District’s Toolbox to support local water conservation 
efforts; and  

• Implement the selected activities (or an appropriate portion thereof) by 2022 (which is when the AVC is 
predicted to be constructed and operational, and each Plan participant would have to execute a 
contract with the District to receive AVC deliveries) 

 

                                                           
32 This is a long-term contract between the District and Reclamation allowing for storage of non-Project water in Pueblo 
Reservoir when space is available.  The water providers that could benefit from the existence of the Master Contract are all 
located within the District’s service boundaries.  The AVC participants that are also participating in the Master Contract may 
store non-Project water for delivery through the AVC.  Non-AVC water providers that are participating in the Master 
Contract would use existing water systems or the Arkansas River to receive water deliveries. 
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In addition, the District suggests that the Plan participant water use efficiency goals identify potential water 
demand reductions that may be expected in 2030 and 2050 as a result of implementing the individual water 
conservation plans. 

The District will strive to facilitate and support the development of 28 local water conservation plans by 2022 
(which is 80% of the Plan participants that are not covered entities). 

It is fully anticipated that Plan participant water conservation programs will evolve over time as data collection 
improves, and management systems and technology changes.  For this reason, some Plan participants may 
choose to have water conservation plans that focus on data collection and interpretation activities before 
developing longer term plans that address water loss management and/or customer demand reductions.   
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Identification of Water Conservation Measures and Programs 

The State of Colorado and Reclamation have guidelines that must be considered in developing water 
conservation plans.  Reclamation requires that any entity that enters into a repayment contract (such as 
the District) “develop a water conservation plan which shall contain definite goals, appropriate water 
conservation measures, and a time schedule for meeting the water conservation objectives” (as per the 
Water Supply Act of 1958, as amended (43 U.S.C. 390b)).  The guidelines that Reclamation has prepared 
to direct the development of said plans include tasks for: 

• Providing a description of the water supply system, including delineating sources and amounts 
of water, and identifying opportunities and challenges to the current water supply system that 
would potentially benefit from improved water use efficiency; 

• Developing water conservation goals that are measurable and address specific water supply 
limitations and needs; 

• Reviewing, evaluating and selecting water conservation measures including considering a listing 
(see Table 14) provided by Reclamation; and 

• Specifying a schedule for implementing the selected water conservation measures to meet the 
stated goals. 

 
Reclamation’s guidelines are nearly identical to those that have been established by the State of 
Colorado, which were developed in part to adhere to the current regulations (CRS 37.160.26, see 
Appendix G).  The State’s regulations while not applicable to the District’s RWC Plan, are relevant and 
appropriate to use to guide and direct the process.  Within the Colorado statutes are a listing of water 
conservation measures and programs “each covered entity shall, at a minimum, consider.” These are 
also listed in Table 14.   
 
By necessity, the District and the Plan participants have developed a culture of water conservation over 
the decades, given the environment and realities of the lower Arkansas River basin.  Certain water 
conservation measures have naturally been implemented as a matter of course.  Other water 
conservation measures, as listed in Table 14, have not been considered per se, due to expected or 
perceived cost, organizational constraints, and/or lack of available resources.  However, the District and 
the Plan participants realize that the future may require that any and/or all of the water conservation 
measures listed by Reclamation and the State may be important to future demand reduction 
management and water use efficiency programs that are needed locally in the valley.   
 
To this point, the District will develop a Water Conservation Measures Tool Box (or Tool Box, for short) 
that will be design to fully encompass all listed “to be considered” water conservation measures; and 
expanded to include others that are relevant to currently identified local needs.  The Tool Box, which is 
being developed through funding from Reclamation and will be completed within the first quarter of 
2013, will house information on best management practices (BMPs) that may be applied to any and 
every water provider within the AVC service area. 
 
  



 

37
 

GR
EA

T 
W

ES
TE

RN
 IN

ST
IT

UT
E 

 Ta
bl

e 
14

 –
 S

um
m

ar
y 

of
 W

at
er

 C
on

se
rv

at
io

n 
M

ea
su

re
s t

ha
t S

ho
ul

d 
Be

 C
on

si
de

re
d 

in
 th

e 
De

ve
lo

pm
en

t o
f a

 W
at

er
 C

on
se

rv
at

io
n 

Pl
an

 
 

W
at

er
 C

on
se

rv
at

io
n 

M
ea

su
re

 to
 b

e 
Co

ns
id

er
ed

 
Re

cl
am

at
io

n 
G

ui
de

lin
es

 
St

at
e 

of
 C

ol
or

ad
o 

Re
gu

la
tio

ns
 

Cu
rr

en
t S

ta
tu

s i
n 

th
e 

AV
C 

Se
rv

ic
e 

Ar
ea

 
In

cl
ud

ed
 in

 W
at

er
 

Co
ns

er
va

tio
n 

M
ea

su
re

s 
To

ol
bo

x 
M

et
er

in
g 

al
l w

at
er

 d
el

iv
er

ie
s t

o 
cu

st
om

er
s 

Fu
nd

am
en

ta
l 

Co
ve

re
d 

by
 a

no
th

er
 

re
gu

la
tio

n 
Im

pl
em

en
te

d 
by

 a
ll 

Pl
an

 
Pa

rt
ic

ip
an

ts
 

In
cl

ud
ed

 a
s u

pd
at

in
g 

an
d 

re
pa

iri
ng

 m
et

er
s;

 u
se

 o
f n

ew
 

te
ch

no
lo

gi
es

 
M

ai
nt

ai
ni

ng
 w

at
er

 p
ric

in
g 

st
ru

ct
ur

es
 th

at
 

en
co

ur
ag

e 
cu

st
om

er
 w

at
er

 u
se

 e
ffi

ci
en

cy
 (i

.e
., 

ha
vi

ng
 p

ric
in

g 
th

at
 is

 b
as

ed
 o

n 
qu

an
tit

y 
of

 
w

at
er

 u
se

d)
 

Fu
nd

am
en

ta
l  

To
 b

e 
co

ns
id

er
ed

  
Im

pl
em

en
te

d 
by

 a
ll 

Pl
an

 
pa

rt
ic

ip
an

ts
33

In
cl

ud
ed

 a
s w

at
er

 ra
te

s a
nd

 
w

at
er

 ra
te

 st
ru

ct
ur

es
 

 

Pr
ov

id
e 

in
fo

rm
at

io
n 

an
d 

ed
uc

at
io

n 
fo

r w
at

er
 

cu
st

om
er

s d
es

ig
ne

d 
to

 p
ro

m
ot

e 
in

cr
ea

se
d 

w
at

er
 u

se
 e

ffi
ci

en
cy

 

Fu
nd

am
en

ta
l 

To
 b

e 
co

ns
id

er
ed

 
Im

pl
em

en
te

d 
by

 th
e 

Di
st

ric
t 

th
ro

ug
ho

ut
 th

e 
se

rv
ic

e 
ar

ea
 

In
cl

ud
ed

 a
s e

du
ca

tio
n 

an
d 

tr
ai

ni
ng

, a
nd

 m
es

sa
gi

ng
 to

 
cu

st
om

er
s 

De
sig

na
te

 a
 W

at
er

 C
on

se
rv

at
or

 C
oo

rd
in

at
or

 
Fu

nd
am

en
ta

l 
N

ot
 c

on
ta

in
ed

 in
 

St
at

e 
Re

gu
la

tio
n 

Im
pl

em
en

te
d 

by
 th

e 
Di

st
ric

t 
th

ro
ug

ho
ut

 th
e 

se
rv

ic
e 

ar
ea

 
In

cl
ud

ed
 a

s m
an

ag
em

en
t o

f 
hu

m
an

 c
ol

la
te

ra
l 

Re
sid

en
tia

l/G
ov

er
nm

en
t/

In
st

itu
tio

na
l A

ud
its

 
an

d 
In

ce
nt

iv
es

 
To

 b
e 

co
ns

id
er

ed
 

To
 b

e 
co

ns
id

er
ed

 
 

In
cl

ud
ed

 

Co
m

m
er

ci
al

/I
nd

us
tr

ia
l A

ud
its

 a
nd

 In
ce

nt
iv

es
 

To
 b

e 
co

ns
id

er
ed

 
To

 b
e 

co
ns

id
er

ed
 

 
In

cl
ud

ed
 

La
nd

sc
ap

e 
Pr

og
ra

m
s 

To
 b

e 
co

ns
id

er
ed

 
To

 b
e 

co
ns

id
er

ed
 

 
In

cl
ud

ed
 

Di
st

rib
ut

io
n 

Sy
st

em
 W

id
e 

Au
di

t P
ro

gr
am

 
To

 b
e 

co
ns

id
er

ed
 

To
 b

e 
co

ns
id

er
ed

 
 

In
cl

ud
ed

 
Dr

ou
gh

t &
 W

at
er

 S
up

pl
y 

Co
nt

in
ge

nc
y 

Pl
an

s 
To

 b
e 

co
ns

id
er

ed
 

 
 

In
cl

ud
ed

 a
s i

nt
eg

ra
te

d 
re

so
ur

ce
 p

la
nn

in
g 

W
as

te
w

at
er

 R
ec

la
m

at
io

n 
an

d 
Re

cy
cl

in
g 

To
 b

e 
co

ns
id

er
ed

 
To

 b
e 

co
ns

id
er

ed
 

 
In

cl
ud

ed
 a

s a
lte

rn
at

iv
e 

w
at

er
 su

pp
lie

s 
Pl

um
bi

ng
 R

eg
ul

at
io

ns
 (f

or
 fi

xt
ur

es
) 

To
 b

e 
co

ns
id

er
ed

 
To

 b
e 

co
ns

id
er

ed
 

 
In

cl
ud

ed
 a

s r
eg

ul
at

or
y 

Fi
xt

ur
e 

Re
pl

ac
em

en
t 

To
 b

e 
co

ns
id

er
ed

 
To

 b
e 

co
ns

id
er

ed
 

 
In

cl
ud

ed
 

Co
nj

un
ct

iv
e 

U
se

 
To

 b
e 

co
ns

id
er

ed
 

N
ot

 c
on

ta
in

ed
 in

 
St

at
e 

Re
gu

la
tio

n 
 

In
cl

ud
ed

 a
s a

lte
rn

at
iv

e 
w

at
er

 su
pp

lie
s 

      
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

33
 S

om
e 

Pl
an

 p
ar

tic
ip

an
ts

 m
ai

nt
ai

n 
a 

se
rv

ic
e 

fe
e 

th
at

 p
ro

vi
de

s a
 n

om
in

al
 fi

xe
d 

vo
lu

m
e 

of
 w

at
er

 to
 e

ac
h 

cu
st

om
er

, w
ith

 w
at

er
 u

se
 a

bo
ve

 th
is 

fix
ed

 v
ol

um
e 

ch
ar

ge
d 

on
 a

 p
er

 u
ni

t v
ol

um
e 

of
 w

at
er

 d
el

iv
er

ed
. 



 

38 GREAT WESTERN INSTITUTE 
 

Evaluation and Selection of BMPs by the Plan Participants 

Local Water Conservation Planning 

The Plan participants are being requested to develop a local water conservation plan that is consistent 
with the needs and the resources of the local area; based on the ideals and objectives described in the 
RWC Plan.  The District, in its role as a facilitator of regional resources, is committed to providing 
technical assistance to support these local water conservation planning efforts, to help Plan participants: 

• Develop reasonable and measurable conservation goals (for the 2022, 2030 and 2050 
timeframes34

• Understand options for evaluating and selecting water conservation measures; 
); 

• Maintain reasonable expectations regarding the effectiveness and cost of implementation; and  
• Develop an implementation plan that is meaningful and supports the needs of the local 

community. 
 

In addition, the District will assist the Plan participants by identifying and facilitating funding from 
various State and Federal sources.  

A key component of the District’s support to the Plan participants will be the development and 
deployment of a Water Conservation Measures Tool Box.   

It is the intent of the District to provide enough information in the Tool Box for each BMP such that the 
Plan participants can: 

• Determine what the BMP is and how it may help their specific circumstance; 
• Understand how to plan for and implement the BMP; and  
• Have examples that include links to technical resources, templates and other relevant materials 

to assist in scoping and costing the BMP. 
 

The decision whether to select and implement any specific water conservation measure contained in the 
Tool Box will depend on business and political decisions made by the individual Plan participants. 

It is also the intent of the District to update and enhance the Tool Box with information, anecdotes and 
examples of local practices and efforts, as they become available in the future.  For this reason having a 
“live” website that can be updated and added to in real time will become increasingly relevant to local 
planning and implementation efforts as Plan participants conduct water conservation measures and add 
to the knowledge base.  The District will therefore maintain the role of data warehouse “keeper” as 
water conservation and water use efficiency efforts mature in the AVC service area.   

Vital to local planning will be the identification of local water conservation plan elements that allow for 
appropriate business decision-making at the water Board level to occur. To this point, local water 
providers should look upon the water conservation planning effort as a process that supports the 

                                                           
34 These timeframes coincide with not only the specified District goals, but with the projected beginning of the AVC 
operation (2022) at which time each Plan participant will be required to enter into a contract with the District to 
define the terms and conditions of AVC water delivery, payment, data reporting, etc. 
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development of appropriate information and data that can be collected over time to support future 
business decision-making.  For example, some water providers may find that their first water 
conservation plan focuses on the collection and organization of data characterizing customer water use, 
water loss and non-revenue water, and/or fixed and variable costs associated with water production, 
treatment and delivery.  Once these data have been collected in a meaningful and consistent manner 
over a period of months to years, the water conservation plan could be updated to include metering 
improvements, water rate studies, and/or other water conservation measures that could not be 
properly evaluated previously.  Using a step-wise approach, local water providers can: 

• Maintain a forward movement in their local water conservation and water use efficiency 
programs; 

• Develop supporting data for business assessment and decision-making; and 
• Potentially access funding for each of the steps along the way.  

 
The District will provide technical support to those Plan participants that wish to develop a plan for 
collecting adequate data to support Board decision-making; as well as to those that wish to begin 
implementation of more aggressive programs including the three covered entities in the AVC service 
area (i.e., St. Charles Mesa Water District, La Junta and Lamar).  Given the timeframe for water demand 
reductions to be achieved (i.e., by 2022, 2030 and 2050), the Plan participants have the time to develop 
data collection programs before developing water conservation programs focused on demand 
reductions.   
 
Of course, there will be those organizations that have adequate data to support business assessments 
and analyses in the near term.  These organizations may choose to develop a plan and implement water 
conservation measures without additional data collection.  Still others may decide that their current 
water use efficiency is adequate for their ongoing circumstance such at water conservation planning is 
not needed at this time.  Although the District would urge all Plan participants to develop some form of 
meaningful water conservation plan, it will ultimately be the decision of each local water provider as to 
the extent of planning and implementation that will best serve their community.   
 
Irrespective of the decision made by local water providers to plan or not plan, they will have the District 
and the Tool Box as resources to support assessments and business decision-making by each local 
Board.  
 
Best Management Practices 

The tool box has been designed and conceived to support all the different types of water conservation 
measures that may be applicable to the Plan participants, including those identified by Reclamation and 
the State.  The focus of the Tool Box on water system management and operations resulted from 
numerous discussions with the Plan participants and recent CWCB policy assessments (CWCB, 2010, 
2011).   

To this point, the Tool Box has been organized into five categories of water conservation practices, as 
follows: 
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• System Management 
• Water production and treatment 
• Water Distribution 
• Water Delivery (to customers) 
• Customer Water use 

 
Table 15 lists the specific BMPs that fall within each of these five categories.  The Tool Box will be 
populated to include each of these BMPs providing information that is relevant to and supports local 
water provider planning and implementation needs. 
 
Funding Support 

The District will develop a portfolio of financial tools that may become available to support and/or 
augment local water provider water conservation and water use efficiency planning and/or 
implementation efforts.  The financial tools will include: 

• Developing and maintaining an accurate listing of federal and State grant and loan programs 
that may be available to support local planning and/or implementation efforts; 

• Developing and maintaining sample grant and loan applications that may inform local 
application efforts; and 

• Providing grant and loan writing technical support. 
 
A listing of the currently available funding options that has been identified as a result of the District’s 
planning efforts is provided in Appendix H. 

It is anticipated that the Plan participants will evaluate and determine their individual funding needs 
independently, depending on program type, financial need, scope and budget of plan and/or 
implementation task, and organizational mission or structure35

Finally, the District will consider developing technical assistance programs that are either stand-alone or 
in partnership with selected small water system service providers (e.g., Colorado Rural Water 
Association).  Technical assistance may include services such as: 

.    In addition, local water providers will 
have to determine whether they will pursue funding alone, in teams and/or with regional partners. The 
District will provide technical assistance on an as-needed basis to support funding assessments 
performed by local water providers. 

• System Wide Water Audits 
• Water rate studies 
• Leak detection testing 
• Meter testing 
• Water conservation data tracking 
• Professional training 

   

                                                           
35 Different types of grant and low interest loans have restrictions regarding the type of organization that qualify 
for funding. 
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All of these programs – maintaining and updating BMPs, developing and administering financial support, 
and providing technical assistance - may require that some funding mechanism(s) be established to 
support the District’s efforts in the future. 

Water Use Tracking and Reporting 

It will be incumbent on the District to maintain contact with all the Plan participants to track individual 
water provider water use, water loss, and water use efficiency prior to and once the AVC is operational.  
The terms of data sharing and reporting will be by necessity contained in the contract terms and 
conditions that will be created between the District and each of the Plan participants prior to the AVC 
becoming operational; however, the District currently has Memorandum of Agreement (MOAs) with the 
AVC participants that commits the participants to provide information to track the effectiveness of 
implemented WCP or participates in a RWC Plan (Section V.A.9.).  This language is as follows: 

Participant will provide information to SECWCD, as requested, in order to track the effectiveness 
of implemented water conservation plans, whether the Participant has its own water 
conservation plan or participates in a regional water conservation plan. 

The District has considered the data collection and reporting requirements of both Reclamation and the 
State with regards to the District repayment contract, as well as the District’s RWC Plan in developing its 
requirements for Plan participant reporting.  Reclamation requires an update of the RWC Plan every 5 
years, whereas the State requires updates no longer than every 7 years.  In addition, the District became 
aware of the current data collection activities that all the Plan participants undertake as a result of the 
System Wide Audits that were performed in 2011 and 2012. As a result, the District has developed the 
following annual reporting requirements for all Plan participants, beginning in 2014, to include, at a 
minimum: 

• Monthly data production data 
• Monthly water sales data (by customer category if possible) 
• Number of active connections by customer category 
• Non-revenue water (as a percent of annual water production) 
• Status of local water conservation planning efforts 
• Listing of implemented water conservation programs (in the last year) 
• Current water rates (base fee and fee structure) 
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Implementation Tasks 

The District, working with the Plan participants have identified the following tasks as necessary and 
appropriate for implementing the RWC Plan over the coming 5 to 7 years.  These tasks include the 
following: 

• Complete the design and programming of the Water Conservation Measures Tool Box; 

• Conduct workshop(s) with the Plan participants to roll out the Water Conservation Measures 
Tool Box; 

• Identify those Plan participants that plan to develop local water conservation plans; 

• Identify those Plan participants that would like to receive technical support from the District, 
within the coming two calendar years (for now, then extending this program in years hence), for 
purposes of water conservation plan development; 

• Pursue funding by the District in partnership with selected Plan participants in 2013 and 2014 to 
support local water conservation planning (extending this program in years hence as needed); 
and 

• Review and provide guidance to any Plan participant that has developed a local water 
conservation plan to assist local efforts to link conservation goal setting with resources from the 
Tool Box and ongoing and future data collection efforts. 

In addition, the District will maintain and update the Tool Box, collecting information and reference 
material from the Plan participants and other interested organizations to keep the Tool Box relevant, 
accessible and current. 

The District will also make technical resources available to support water conservation measure 
implementation, on an as-needed basis.  Resources may be allocated for performing the following tasks: 

• Holding workshops related to local water conservation planning, the AVC, and the Tool Box  

• Conducting water provider and customer water use efficiency training 

• Maintaining the District Xeriscape Demonstration Garden 

• Printing and disseminating water conservation information and educational materials 

• Supporting basin wide conservation message development and broadcasting 

• Supporting K-12 water education throughout the valley 

Finally, the District will develop specific data reporting requirements for the Plan participants related to 
their individual AVC contracting terms and conditions, which will take into account Reclamation and 
State of Colorado reporting requirements, local water conservation planning efforts, and overall AVC 
Plan participant water use efficiency. 



 

44
 

GR
EA

T 
W

ES
TE

RN
 IN

ST
IT

UT
E 

 A 
sc

he
du

le
 fo

r i
m

pl
em

en
ta

tio
n 

ta
sk

s i
s p

ro
vi

de
d 

be
lo

w
. 

      Pu
bl

ic
 R

ev
ie

w
 a

nd
 C

om
m

en
t 

Th
e 

Dr
af

t 
RW

C 
Pl

an
 w

as
 d

ist
rib

ut
ed

 a
nd

 o
th

er
w

ise
 m

ad
e 

av
ai

la
bl

e 
fo

r 
pu

bl
ic

 c
om

m
en

t o
n 

N
ov

em
be

r 
26

, 2
01

2.
  P

ub
lic

 c
om

m
en

t w
as

 o
pe

n 
fo

r 
60

 
da

ys
 a

s 
pe

r 
th

e 
an

no
un

ce
m

en
t 

pl
ac

ed
 in

 lo
ca

l p
ap

er
s 

(s
ee

 A
pp

en
di

x 
I).

  
Pu

bl
ic

 in
pu

t 
w

as
 s

ou
gh

t 
an

d 
ob

ta
in

ed
 p

rio
r 

to
 t

he
 c

lo
se

 o
f 

th
e 

pu
bl

ic
 

co
m

m
en

t p
er

io
d 

w
hi

ch
 w

as
 o

n 
Ja

nu
ar

y 
25

, 2
01

3.
  C

op
ie

s 
of

 th
e 

Fi
na

l D
ra

ft 
RW

C 
Pl

an
 w

er
e 

m
ad

e 
av

ai
la

bl
e 

at
 th

e 
Di

st
ric

t’s
 o

ffi
ce

s,
 o

n 
lin

e,
 a

nd
 v

ia
 

em
ai

l. 
 

Al
l c

om
m

en
ts

 re
ce

iv
ed

 a
re

 li
st

ed
 in

 A
pp

en
di

x 
J a

lo
ng

 w
ith

 a
 re

sp
on

se
 re

la
te

d 
to

 h
ow

 th
e 

co
m

m
en

t w
as

 in
co

rp
or

at
ed

 in
to

 th
e 

Pl
an

, a
s 

ap
pr

op
ria

te
, 

ba
se

d 
on

 th
e 

go
al

s a
nd

 o
bj

ec
tiv

es
 o

f t
he

 P
la

n,
 th

e 
av

ai
la

bl
e 

in
fo

rm
at

io
n,

 th
e 

re
qu

ire
m

en
ts

 o
f t

he
 la

w
, a

nd
 th

e 
di

re
ct

io
n 

of
 th

e 
Di

st
ric

t B
oa

rd
. 

  



 

45 GREAT WESTERN INSTITUTE 
 

References 

American Water Works Association, 2009, “AWWA Manual of Water Supply Practices M36 (3rd Edition):  
 Water Audits and Loss Control Programs,” Denver, CO. 
 
Aquacraft Inc., and Headwaters Corp., 2010, “SWSI 2010 Municipal and Industrial Water Conservation 

Strategies Report,” Colorado Water Conservation Board, Denver, CO. 

Black and Veatch, 2010, “Arkansas Valley Conduit Pre-NEPA State and Tribal Assistance Grant (STAG) 
Reports,” Southeastern Colorado Water Conservancy District, Pueblo, CO. 

CDM, 2004, “Statewide Water Supply Initiative Phase I,” Colorado Water Conservation Board, Denver, 
CO.  

 
Colorado WaterWise and Aquacraft, Inc., 2010, “Guidebook of Best Practices for Municipal Water 

Conservation in Colorado,” Boulder, CO.  

Great Western Institute, 2010, “SWSI Conservation Levels,” Colorado Water Conservation Board, 
Denver, CO. 

Great Western institute, 2011, “SWSI Conservation Levels Phase II,” Colorado Water Conservation 
Board, Denver, CO. 

Great Western Institute, 2012, “System Wide Water Audits in Support of Regional Water Conservation 
Planning,” Southeastern Colorado Water Conservancy District, Pueblo, CO.  

Southeastern Colorado Water Conservancy District, 2010, “2010-2014 Water Conservation and 
Management Plan,” Pueblo, CO. 

The Engineering Company, 2010, “City of Lamar- Water Conservation Plan,” Fort Collins, CO. 

The Engineering Company, 2011, “City of La Junta- Water Conservation Plan,” Fort Collins, CO. 

USBR, 2012, “Arkansas Valley Conduit and Long-Term Excess Capacity Master Contract Draft 
Environmental Impact Statement (EIS),” Great Plains Region, Bismarck, MT.   

USBR, 1997, “Achieving Efficient Water Management - A Guidebook for Preparing Municipal Water 
Conservation Plans,” Lower Colorado Region, Boulder City, NV. 

Young Technology Group, LLC., 2010, “Water Conservation Plan for The St. Charles Mesa Water District,” 
Pueblo, CO.



 

 GREAT WESTERN INSTITUTE 
 

Appendix A - Map of Plan Participants 
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Appendix B – System Wide Audit Scope 
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Appendix B 

System Wide Water Audits - Overview of Work Performed 

The System Wide Water Audits were conducted using a modification of the methodology contained in 
Manual-36 – Water Audits and Loss Control Programs – prepared by the American Water Works 
Association (AWWA).  This manual of water supply practices defines a water audit program that “is an 
effective tool available to utilities to quantify consumption and losses that occur in the distribution 
system and the management of these processes.”  The manual provides step-by-step instructions on 
how to compile the information and calculate performance factors for water distributors. 

The scope of the AWWA’s methodology is admittedly grander than what is needed for many of the AVC 
Plan participants; however, the themes and the concepts remain the same regardless of the size or 
sophistication of the distributer.  Therefore, slight modifications to the M-36 methodology were 
incorporated to address the needs of the project without creating undue hardship on the Plan 
participants. 

Objectives 

The overall objective of the System Wide Water Audits was to develop an understanding of the 
challenges faced and successes realized by the Plan participants in managing ongoing water loss - 
including both real and apparent losses - from their collective water supply systems.  Key components of 
the project were therefore performed to: 

• Inventory existing infrastructure including number and sizes of master meters, customer meters, 
treatment works and distribution piping (including materials); 

• Estimate and characterize non-revenue water (aka, water loss) within each local water supply 
system; and 

• Identify best management practices (BMPs) which would improve local water use efficiency by 
addressing current and future water loss. 

In addition, these data collected through the audit process were used to support evaluations of 
potential performance guidelines and assessments of costs related to planning for and implementing 
regional water efficiency programs. 

Preliminary Audit Tasks/Data Collection Request 

Prior to the audits being performed, communications were made with each Plan participant to inform 
them of the nature and intent of the water audit; and to request that specific data be made available (in 
any format that was easy) for the audit team on their arrival.  The transmittal included:  

• A request for the definition of the system boundaries and area; 
• Setting a specific time period over which data will be collected and reported; and 
• Setting the units of measure. 
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Based on this request, the Plan participants were asked to assemble the data and have it prepared to 
provide to the audit team upon their arrival.  Data was typically made available in hard copy format – 
based on files maintained in either electronic and/or handwritten formats. 

The specific data request included: 

• List of all the meters serviced by size (preferably in table format).  
• When each meter, by size category, was last tested/replaced (including master meters).  
• For small systems: A map showing locations of well head(s) and other source water, master 

meter and service area. 
• For larger systems: A map showing locations of water treatment plant(s), master meter(s) and 

service area. 
• Estimates of master meter accuracy (and what regular adjustments are used).  
• Monthly master meter data for two years, with date read. 
• For smaller systems: Monthly water delivery data for all customers for two years (including 

unbilled, billed, and date billed). 
• For larger systems: Monthly water delivery data for all customers, by customer category, for two 

years (including unbilled and billed, and date billed).  
• Listing of metered, unbilled accounts, if they exist (for example City Parks, water treatment use, 

and so on). 
• List of unmetered water use for past two years (examples include flushing flows, firefighting, 

filter backwash, leaks and line breaks).  
• Any other useful data.  

 
Noteworthy is that the majority of the Plan participants were able to compile the requested data; 
however, as expected, the form and the completeness of the data was not consistent from organization 
to organization.  In addition, some of the data collected was anecdotal in nature such that the results of 
the analyses performed must be tempered based on the known limitations of the available data. 

Notwithstanding the limitations in the data and the data collection process, the System Wide Water 
Audits succeeded in determining the nature of water loss management for each of the Plan participants 
and the characteristics of data collection and management related to overall water production and 
delivery tracking to the extent needed to support regional water conservation planning and the District’s 
permitting requirements. 

Conducting the Audit 

The in-the-field audit team performed the audits over the five week period from August 29th to 
September 30th36

• Water production and distribution information were collected (including a map of the system 
and production records); 

.  During this time, 37 of the 38 Plan participants were visited individually in face-to-
face meetings with staff, operators, and/or board members.  The meetings were used to update the 
Plan participants regarding the ongoing development of the RWC Plan, and to conduct the business of 
the audit.  In particular, the following tasks were completed in conducting the audit: 

                                                           
36 With the exception of the City of Fowler, which was conducted in March 2012. 
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• Water billing information were collected; and 
• Other key water distribution system information and policies information were collected (e.g., 

system wide pressure, length of pipelines, piping material, number of customer tie-ins, history 
of recent leaks, leak detection and repair policies, meter testing and replacement policies, 
quantity and nature of unbilled and unmetered uses). 

These data were used by the audit team to determine the key characteristics of each of the Plan 
participant systems; to estimate non-revenue water; and characterize real and apparent system losses 
for each operating system.  These data were also crucial in helping to identify ongoing best management 
practices that are in use within current operational programs. 

Developing the Database and Calculations 

The audit team organized the data collected from each of the Plan participants into an Excel database 
associated with each of the key attributes of the data collected including: 

• Meter sizes and age (including whether or not automated meter reading devices (AMR) have 
been installed); 

• Distribution system pipe diameter, length, and materials; 
• Water treatment plant/system characteristics; and 
• Comparison of produced water to water sold (including accounting for unbilled, unmetered and 

unbilled, metered water uses). 

The calculations for non-revenue water were developed based on these data using methodologies 
discussed in the M-36 Manual including: 

• Total water supplied (including cross connects with other water sources (e.g., water supplied by 
the Crowley County)) per period 

• Total billed authorized consumption per period 
• Calculated non-revenue water per period37

• Estimated unbilled consumption per period 
 

• Estimated total water losses per period 

Develop Project Summary and Data Compilations 

The audit team prepared this report to summarize the results of the audit for each Plan participant, 
which includes a data compilation and the results of the calculations for each organization that 
participated in the system wide audit.   This report will be used to inform the RWC Plan such that 
information regarding the scope of and need for water loss control programs can be ascertained and 
cost benefit calculations can be developed. 

                                                           
37 Non-revenue water is a term that has been developed by the American Water Works Association (AWWA) to 
describe the water that a water company or utility produces by does not sell.  The components of non-revenue 
water include real losses (due to leaks, etc.) and apparent losses (due to inaccurate meters, etc.).  Non-revenue 
water also includes unbilled authorized uses such as hydrant flushing, filter backwash, etc.  This report will use the 
term non-revenue water in place of the less accurate term unaccounted for water. 
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In addition, a data compilation (AKA, white paper) was produced for each Plan participant based on the 
information collected during the audit.  The individual white papers include a summary of the data 
collected by each Plan participant, as well as a list of recommendations that each participating 
organization may wish to consider to manage and reduce current system wide water loss – including 
both real and apparent losses. 
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Appendix C – Meter Size and Age for the Plan Participants 

  



Ap
pe

nd
ix

 C
Su

m
m

ar
y 

of
 M

et
er

s S
er

ve
d 

By
 P

la
n 

Pa
rt

ic
ip

an
ts

(s
iz

e,
 a

ge
 a

nd
 n

um
be

r w
ith

 e
le

ct
ro

ni
c 

re
ad

 c
ap

ab
ili

ty
)

G
re

at
 W

es
te

rn
 In

st
itu

te
Pa

ge
 1

 o
f 2

9/
20

/2
01

2

Ef
fe

ct
iv

e 
M

et
er

 
5/

8 
to

 3
/4

1
1.

5
2

3
4

6
< 

5 
yr

s
> 

10
 y

ea
rs

< 
5 

yr
s

> 
10

 y
ea

rs
To

ta
l

Ag
e 

(y
rs

)
Be

eh
iv

e 
W

at
er

 A
ss

n
88

   
   

   
   

   
   

58
0

66
%

0%
88

   
   

   
   

4.
20

   
   

   
Be

nt
s F

or
t W

at
er

 C
o.

33
0

   
   

   
   

   
 

1
   

   
   

   
   

30
30

0
9%

91
%

33
1

   
   

   
 

13
.8

4
   

   
 

Bo
on

e,
 T

ow
n 

of
15

0
   

   
   

   
   

 
3

   
   

   
   

   
15

12
8

10
%

84
%

15
3

   
   

   
 

13
.2

8
   

   
 

Cr
ow

le
y 

Co
un

ty
 C

om
m

iss
io

ne
rs

 (i
nc

lu
de

s #
1 

96
 

Pi
pe

lin
e 

Co
m

pa
ny

, #
8 

Cr
ow

le
y 

Co
un

ty
 W

at
er

 
As

so
ci

at
io

n,
 #

9 
To

w
n 

of
 C

ro
w

le
y,

 a
nd

 #
29

 T
ow

n 
of

 
O

rd
w

ay
)

96
 P

ip
el

in
e

63
   

   
   

   
   

   
2

   
   

   
   

   
1

   
   

   
   

   
16

30
24

%
45

%
66

   
   

   
   

9.
70

   
   

   
CC

W
A

36
0

   
   

   
   

   
 

2
   

   
   

   
   

36
2

0
10

0%
0%

36
2

   
   

   
 

2.
50

   
   

   
To

w
n 

of
 C

ro
w

le
y

11
0

   
   

   
   

   
 

0
11

0
0%

10
0%

11
0

   
   

   
 

15
.0

0
   

   
 

O
rd

w
ay

53
0

   
   

   
   

   
 

6
   

   
   

   
   

10
   

   
   

   
 

18
0

36
0

33
%

66
%

54
6

   
   

   
 

10
.8

0
   

   
 

CC
C

Ea
ds

, T
ow

n 
of

40
1

   
   

   
   

   
 

1
   

   
   

   
   

3
   

   
   

   
   

7
   

   
   

   
   

3
   

   
   

   
   

3
   

   
   

   
   

60
29

8
   

   
   

 
14

%
71

%
41

8
   

   
   

 
12

.1
3

   
   

 
Ea

st
 E

nd
 W

at
er

 A
ss

n.
30

   
   

   
   

   
   

5
25

17
%

83
%

30
   

   
   

   
12

.9
2

   
   

 
Eu

re
ka

 W
at

er
 C

o.
13

4
   

   
   

   
   

 
50

84
37

%
63

%
13

4
   

   
   

 
10

.3
4

   
   

 
Fa

ye
tt

e 
W

at
er

 A
ss

n.
26

   
   

   
   

   
   

6
20

23
%

77
%

26
   

   
   

   
12

.1
2

   
   

 
Fo

w
le

r, 
To

w
n 

of
 (p

ot
ab

le
 o

nl
y)

68
7

   
   

   
   

   
 

7
   

   
   

   
   

4
   

   
   

   
   

2
   

   
   

   
   

35
63

0
5%

90
%

70
0

   
   

   
 

14
.0

0
   

   
 

Ha
st

y 
W

at
er

 C
om

pa
ny

11
7

   
   

   
   

   
 

1
   

   
   

   
   

1
   

   
   

   
   

30
50

25
%

42
%

11
9

   
   

   
 

9.
39

   
   

   
Hi

llt
op

 W
at

er
 C

o.
11

8
   

   
   

   
   

 
1

   
   

   
   

   
60

30
50

%
25

%
11

9
   

   
   

 
6.

87
   

   
   

Ho
lb

ro
ok

 C
en

te
r S

of
t W

at
er

27
   

   
   

   
   

   
7

20
26

%
74

%
27

   
   

   
   

11
.7

6
   

   
 

Ho
m

es
te

ad
 Im

pr
ov

em
en

t A
ss

n.
27

   
   

   
   

   
   

11
8

41
%

30
%

27
   

   
   

   
7.

69
   

   
   

La
 Ju

nt
a,

 C
ity

 o
f

2,
90

7
   

   
   

   
 

18
9

   
   

   
 

47
   

   
   

   
 

53
   

   
   

   
 

6
   

   
   

   
   

11
   

   
   

   
 

10
0

30
00

3%
93

%
3,

21
3

   
   

 
14

.3
5

   
   

 
La

m
ar

, C
ity

 o
f

3,
02

5
   

   
   

   
 

26
7

   
   

   
 

31
   

   
   

   
 

96
   

   
   

   
 

15
   

   
   

   
 

22
00

10
00

64
%

29
%

3,
43

4
   

   
 

6.
48

   
   

   
La

s A
ni

m
as

, C
ity

 o
f

1,
09

0
   

   
   

   
 

54
   

   
   

   
 

4
   

   
   

   
   

17
   

   
   

   
 

-
   

   
   

  
1

   
   

   
   

   
1

   
   

   
   

   
   

25
0

70
0

21
%

60
%

1,
16

7
   

   
 

10
.9

3
   

   
 

M
an

za
no

la
, T

ow
n 

of
18

0
   

   
   

   
   

 
4

   
   

   
   

   
3

   
   

   
   

   
14

16
0

7%
86

%
18

7
   

   
   

 
13

.5
4

   
   

 
M

ay
 V

al
le

y 
W

at
er

 A
ss

oc
.

56
8

   
   

   
   

   
 

8
   

   
   

   
   

5
   

   
   

   
   

30
50

0
5%

86
%

58
1

   
   

   
 

13
.7

0
   

   
 

M
cC

la
ve

 W
at

er
 A

ss
oc

.
16

5
   

   
   

   
   

 
2

   
   

   
   

   
30

12
5

18
%

75
%

16
7

   
   

   
 

12
.2

2
   

   
 

N
ew

da
le

-G
ra

nd
 V

al
le

y 
W

at
er

 C
o.

19
1

   
   

   
   

   
 

2
   

   
   

   
   

60
70

31
%

36
%

19
3

   
   

   
 

8.
67

   
   

   
N

or
th

 H
ol

br
oo

k 
W

at
er

24
   

   
   

   
   

   
6

12
25

%
50

%
24

   
   

   
   

10
.0

0
   

   
 

O
ln

ey
 S

pr
in

gs
, T

ow
n 

of
23

9
   

   
   

   
   

 
3

   
   

   
   

   
22

0
21

91
%

9%
24

2
   

   
   

 
3.

61
   

   
   

Pa
tt

er
so

n 
Va

lle
y

40
   

   
   

   
   

   
20

10
50

%
25

%
40

   
   

   
   

6.
88

   
   

   
Ro

ck
y 

Fo
rd

, C
ity

 o
f

1,
64

9
   

   
   

   
 

4
   

   
   

   
   

2
   

   
   

   
   

60
15

00
4%

91
%

1,
65

5
   

   
 

14
.1

2
   

   
 

So
ut

h 
Si

de
 W

at
er

 A
ss

oc
. 

24
   

   
   

   
   

   
21

3
88

%
13

%
24

   
   

   
   

4.
06

   
   

   
So

ut
h 

Sw
in

k 
W

at
er

 C
o.

21
9

   
   

   
   

   
 

1
   

   
   

   
   

70
35

32
%

16
%

22
0

   
   

   
 

7.
10

   
   

   
St

. C
ha

rle
s M

es
a 

W
at

er
 D

is
tr

ic
t

3,
94

5
   

   
   

   
 

10
4

   
   

   
 

5
   

   
   

   
   

7
   

   
   

   
   

1
   

   
   

   
   

1
   

   
   

   
   

80
0

32
00

20
%

79
%

4,
06

3
   

   
 

12
.4

2
   

   
 

Su
ga

r C
ity

, T
ow

n 
of

16
9

   
   

   
   

   
 

1
   

   
   

   
   

3
   

   
   

   
   

2
   

   
   

   
   

5
16

5
3%

94
%

17
5

   
   

   
 

14
.4

3
   

   
 

Sw
in

k,
 T

ow
n 

of
28

5
   

   
   

   
   

 
2

   
   

   
   

   
1

   
   

   
   

   
0

0
0%

0%
28

8
   

   
   

 
7.

50
   

   
   

Va
lle

y 
W

at
er

 C
o.

11
5

   
   

   
   

   
 

10
10

0
9%

87
%

11
5

   
   

   
 

13
.5

9
   

   
 

Vr
om

an
59

   
   

   
   

   
   

0
59

0%
10

0%
59

   
   

   
   

15
.0

0
   

   
 

W
es

t G
ra

nd
 V

al
le

y 
W

at
er

 In
c.

36
   

   
   

   
   

   
20

6
56

%
17

%
36

   
   

   
   

5.
97

   
   

   
W

es
t H

ol
br

oo
k 

W
at

er
12

   
   

   
   

   
   

6
4

50
%

33
%

12
   

   
   

   
7.

50
   

   
   

W
ile

y,
 T

ow
n 

of
21

8
   

   
   

   
   

 
4

   
   

   
   

   
3

   
   

   
   

   
0

5
0%

2%
22

5
   

   
   

 
7.

67
   

   
   

To
ta

l
18

,3
58

   
  

63
9

   
   

12
0

   
   

21
2

   
   

28
   

   
  

18
   

   
  

1
   

   
   

   
 

48
47

12
76

8

19
,3

76
   

25
%

66
%

Ag
e

%
 b

y 
Ag

e
M

et
er

 S
iz

e 
(in

ch
es

)



Ap
pe

nd
ix

 C
Su

m
m

ar
y 

of
 M

et
er

s S
er

ve
d 

By
 P

la
n 

Pa
rt

ic
ip

an
ts

(s
iz

e,
 a

ge
 a

nd
 n

um
be

r w
ith

 e
le

ct
ro

ni
c 

re
ad

 c
ap

ab
ili

ty
)

G
re

at
 W

es
te

rn
 In

st
itu

te
Pa

ge
 2

 o
f 2

9/
20

/2
01

2

Be
eh

iv
e 

W
at

er
 A

ss
n

Be
nt

s F
or

t W
at

er
 C

o.
Bo

on
e,

 T
ow

n 
of

Cr
ow

le
y 

Co
un

ty
 C

om
m

iss
io

ne
rs

 (i
nc

lu
de

s #
1 

96
 

Pi
pe

lin
e 

Co
m

pa
ny

, #
8 

Cr
ow

le
y 

Co
un

ty
 W

at
er

 
As

so
ci

at
io

n,
 #

9 
To

w
n 

of
 C

ro
w

le
y,

 a
nd

 #
29

 T
ow

n 
of

 
O

rd
w

ay
)

96
 P

ip
el

in
e

CC
W

A
To

w
n 

of
 C

ro
w

le
y

O
rd

w
ay

CC
C

Ea
ds

, T
ow

n 
of

Ea
st

 E
nd

 W
at

er
 A

ss
n.

Eu
re

ka
 W

at
er

 C
o.

Fa
ye

tt
e 

W
at

er
 A

ss
n.

Fo
w

le
r, 

To
w

n 
of

 (p
ot

ab
le

 o
nl

y)
Ha

st
y 

W
at

er
 C

om
pa

ny
Hi

llt
op

 W
at

er
 C

o.
Ho

lb
ro

ok
 C

en
te

r S
of

t W
at

er
Ho

m
es

te
ad

 Im
pr

ov
em

en
t A

ss
n.

La
 Ju

nt
a,

 C
ity

 o
f

La
m

ar
, C

ity
 o

f
La

s A
ni

m
as

, C
ity

 o
f

M
an

za
no

la
, T

ow
n 

of
M

ay
 V

al
le

y 
W

at
er

 A
ss

oc
.

M
cC

la
ve

 W
at

er
 A

ss
oc

.
N

ew
da

le
-G

ra
nd

 V
al

le
y 

W
at

er
 C

o.
N

or
th

 H
ol

br
oo

k 
W

at
er

O
ln

ey
 S

pr
in

gs
, T

ow
n 

of
Pa

tt
er

so
n 

Va
lle

y
Ro

ck
y 

Fo
rd

, C
ity

 o
f

So
ut

h 
Si

de
 W

at
er

 A
ss

oc
. (

La
Ju

nt
a)

So
ut

h 
Sw

in
k 

W
at

er
 C

o.
St

. C
ha

rle
s M

es
a 

W
at

er
 D

is
tr

ic
t

Su
ga

r C
ity

, T
ow

n 
of

Sw
in

k,
 T

ow
n 

of
Va

lle
y 

W
at

er
 C

o.
Vr

om
an

W
es

t G
ra

nd
 V

al
le

y 
W

at
er

 In
c.

W
es

t H
ol

br
oo

k 
W

at
er

W
ile

y,
 T

ow
n 

of
To

ta
l

N
um

be
r

%
La

rg
es

t M
et

er
 C

us
to

m
er

(s
)

-
   

   
   

   
   

   
   

0%
-

   
   

   
   

   
   

   
0%

St
at

e 
Pa

rk
-

   
   

   
   

   
   

   
0%

ve
nd

or
 to

w
er

, s
ch

oo
l

-
   

   
   

   
   

   
   

0%
36

2
   

   
   

   
   

   
  

10
0%

-
   

   
   

   
   

   
   

0%
Pr

iso
ns

40
   

   
   

   
   

   
   

 
7%

N
ur

sin
g 

ho
m

e,
 sc

ho
ol

s,
 a

pa
rt

m
en

ts

-
   

   
   

   
   

   
   

0%
fa

irg
ro

un
ds

, f
oo

tb
al

l f
ie

ld
, p

oo
l, 

ho
sp

ita
l, 

sc
ho

ol
-

   
   

   
   

   
   

   
0%

-
   

   
   

   
   

   
   

0%
-

   
   

   
   

   
   

   
0%

-
   

   
   

   
   

   
   

0%
Sc

ho
ol

, n
ur

sin
g 

ho
m

e,
 a

pa
rt

m
en

ts
-

   
   

   
   

   
   

   
0%

Co
lo

ra
do

 S
ta

te
 P

ar
ks

-
   

   
   

   
   

   
   

0%
Fe

ed
 L

ot
-

   
   

   
   

   
   

   
0%

-
   

   
   

   
   

   
   

0%
-

   
   

   
   

   
   

   
0%

Co
lle

ge
, i

rr
ig

at
io

n 
cu

st
om

er
s

2,
20

0
   

   
   

   
   

  
64

%
La

rg
e 

co
m

m
er

ci
al

, C
ity

 P
oo

l, 
Co

un
ty

 P
ris

on
, H

os
pi

ta
l C

ol
le

ge
50

   
   

   
   

   
   

   
 

4%
N

ur
sin

g 
ho

m
e 

an
d 

pr
iso

n 
(C

CA
)

-
   

   
   

   
   

   
   

0%
-

   
   

   
   

   
   

   
0%

La
rg

e 
co

m
m

er
ci

al
, f

ee
d 

lo
ts

, s
ch

oo
l

-
   

   
   

   
   

   
   

0%
sc

ho
ol

, l
iv

es
to

ck
-

   
   

   
   

   
   

   
0%

fe
ed

 lo
ts

-
   

   
   

   
   

   
   

0%
2 

m
et

er
s a

re
 fo

r l
iv

es
to

ck
 o

nl
y

-
   

   
   

   
   

   
   

0%
ba

ll 
pa

rk
, t

ra
ile

r p
ar

k,
 la

rg
e 

co
m

m
er

ci
al

-
   

   
   

   
   

   
   

0%
50

   
   

   
   

   
   

   
 

3%
nu

rs
in

g 
ho

m
e,

 fo
ot

ba
ll 

fie
ld

-
   

   
   

   
   

   
   

0%
-

   
   

   
   

   
   

   
0%

tr
ai

le
r p

ar
k 

(in
 th

e 
pa

st
)

47
2

   
   

   
   

   
   

  
12

%
15

9
   

   
   

   
   

   
  

91
%

pa
rk

, c
ou

nt
y 

sh
op

, c
om

m
er

ci
al

28
8

   
   

   
   

   
   

  
10

0%
sc

ho
ol

, a
pa

rt
m

en
ts

-
   

   
   

   
   

   
   

0%
-

   
   

   
   

   
   

   
0%

-
   

   
   

   
   

   
   

0%
-

   
   

   
   

   
   

   
0%

-
   

   
   

   
   

   
   

0%
sc

ho
ol

, a
pa

rt
m

en
ts

36
21

19
%

 A
ut

om
at

ed
 M

et
er

 
Re

ad
in

g 



 

 GREAT WESTERN INSTITUTE 
 

Appendix D – Distribution Pipe Material and Size for the Plan 
Participants 

  



Ap
pe

nd
ix

 D
Su

m
m

ar
y 

of
 P

ip
e 

M
at

er
ia

ls
 a

nd
 S

iz
es

(a
ll 

le
ng

th
s i

n 
fe

et
 u

nl
es

s o
th

er
w

is
e 

no
te

d)

Gr
ea

t W
es

te
rn

 In
st

itu
te

1 
of

 3
9/

20
/2

01
2

M
at

er
ia

l
PV

C

Di
am

et
er

 
(in

ch
es

)
1

1.
25

1.
5

2
2.

5
3

3.
5

4
6

8
10

12
 T

ot
al

 
3

Be
eh

iv
e 

W
at

er
 A

ss
n

O
te

ro
63

,3
60

   
   

   
   

18
,4

80
   

   
   

   
   

81
,8

40
   

   
   

   
4

Be
nt

s F
or

t W
at

er
 C

o.
O

te
ro

18
,5

00
   

   
   

   
   

18
,5

00
   

   
   

   
5

Bo
on

e,
 T

ow
n 

of
Pu

eb
lo

7,
16

0
   

   
   

   
  

2,
44

0
   

   
   

   
   

   
9,

60
0

   
   

   
   

  

7

Cr
ow

le
y 

Co
un

ty
 C

om
m

iss
io

ne
rs

 (i
nc

lu
de

s #
1 

96
 

Pi
pe

lin
e 

Co
m

pa
ny

, #
8 

Cr
ow

le
y 

Co
un

ty
 W

at
er

 
As

so
ci

at
io

n,
 #

9 
To

w
n 

of
 C

ro
w

le
y,

 a
nd

 #
29

 
To

w
n 

of
 O

rd
w

ay
)

Cr
ow

le
y

96
 P

ip
el

in
e

31
,6

80
   

   
   

   
   

15
,8

40
   

   
   

   
47

,5
20

   
   

   
   

CC
W

A
no

t a
va

ila
bl

e
34

3,
20

0
   

   
   

 
To

w
n 

of
 C

ro
w

le
y

13
,2

00
   

   
   

   
1,

80
0

   
   

   
   

   
   

15
,0

00
   

   
   

   
O

rd
w

ay
21

,1
20

   
   

   
   

21
,1

20
   

   
   

   
52

,8
00

   
   

   
   

   
95

,0
40

   
   

   
   

CC
C

36
,9

60
   

   
   

   
   

79
,2

00
   

   
   

   
   

11
6,

16
0

   
   

   
 

10
Ea

ds
, T

ow
n 

of
Ki

ow
a

1,
20

0
   

   
   

   
4,

25
0

   
   

   
   

  
22

,3
00

   
   

   
   

10
,3

40
   

   
   

   
   

14
,3

00
   

   
   

   
   

1,
80

0
   

   
   

   
   

  
40

0
54

,5
90

   
   

   
   

11
Ea

st
 E

nd
 W

at
er

 A
ss

n.
21

,1
20

   
   

   
   

3,
96

0
   

   
   

   
   

  
25

,0
80

   
   

   
   

12
Eu

re
ka

 W
at

er
 C

o.
O

te
ro

21
,1

20
   

   
   

   
11

,3
52

   
   

   
   

  
9,

24
0

   
   

   
   

  
41

,7
12

   
   

   
   

13
Fa

ye
tt

e 
W

at
er

 A
ss

n.
O

te
ro

1,
32

0
   

   
   

   
  

1,
32

0
   

   
   

   
   

19
,8

00
   

   
   

   
10

,5
60

   
   

   
   

  
33

,0
00

   
   

   
   

14
Fo

w
le

r, 
To

w
n 

of
 (p

ot
ab

le
 o

nl
y)

O
te

ro
-

   
   

   
   

   
   

16
Ha

st
y 

W
at

er
 C

om
pa

ny
Be

nt
29

,0
40

   
   

   
   

23
,7

60
   

   
   

   
   

52
,8

00
   

   
   

   
17

Hi
llt

op
 W

at
er

 C
o.

O
te

ro
3,

33
4

   
   

   
   

  
5,

67
5

   
   

   
   

3,
57

0
   

   
   

   
   

21
,2

88
   

   
   

   
5,

02
0

   
   

   
   

   
 

6,
54

7
   

   
   

   
   

  
2,

73
5

   
   

   
   

  
48

,1
69

   
   

   
   

18
Ho

lb
ro

ok
 C

en
te

r S
of

t W
at

er
O

te
ro

9,
76

8
   

   
   

   
  

9,
76

8
   

   
   

   
  

19
Ho

m
es

te
ad

 Im
pr

ov
em

en
t A

ss
n.

O
te

ro
3,

96
0

   
   

   
   

  
1,

60
0

   
   

   
   

  
5,

30
0

   
   

   
   

   
   

10
,8

60
   

   
   

   
20

La
 Ju

nt
a,

 C
ity

 o
f

O
te

ro
sp

ec
ifi

c 
le

ng
th

s o
f e

ac
h 

no
t a

va
ila

bl
e 

- m
os

t d
ist

rib
ut

io
n 

pi
pe

 is
 P

VC
 a

nd
 c

on
cr

et
e

10
5,

60
0

   
   

   
 

21
La

m
ar

, C
ity

 o
f

Pr
ow

er
s

26
,4

00
   

   
   

   
22

La
s A

ni
m

as
, C

ity
 o

f
Be

nt
sp

ec
ifi

c 
le

ng
th

s o
f e

ac
h 

no
t a

va
ila

bl
e 

- m
os

t d
ist

rib
ut

io
n 

pi
pe

 is
 P

VC
10

5,
60

0
   

   
   

 
23

M
an

za
no

la
, T

ow
n 

of
O

te
ro

5,
28

0
   

   
   

   
  

20
,4

00
   

   
   

   
   

25
,6

80
   

   
   

   
24

M
ay

 V
al

le
y 

W
at

er
 A

ss
oc

.
Pr

ow
er

s
52

,5
36

   
   

   
   

63
,0

96
   

   
   

 
14

3,
24

6
   

   
   

 
22

9,
04

6
   

   
   

 
10

5,
60

0
   

   
   

   
15

6,
28

8
   

   
   

   
23

,7
60

   
   

   
   

12
2,

49
6

   
   

   
 

1,
05

6
   

   
   

   
   

   
89

7,
12

5
   

   
   

 
25

M
cC

la
ve

 W
at

er
 A

ss
oc

.
Be

nt
1,

32
0

   
   

   
   

  
14

,5
20

   
   

   
 

29
,7

00
   

   
   

   
 

52
,8

00
   

   
   

   
51

,1
50

   
   

   
   

   
26

,4
00

   
   

   
   

17
5,

89
0

   
   

   
 

26
N

ew
da

le
-G

ra
nd

 V
al

le
y 

W
at

er
 C

o.
O

te
ro

31
,9

00
   

   
   

   
 

12
,4

80
   

   
   

   
6,

00
0

   
   

   
   

   
 

21
,0

00
   

   
   

   
15

,6
00

   
   

   
   

18
,0

00
   

   
   

   
   

10
4,

98
0

   
   

   
 

27
N

or
th

 H
ol

br
oo

k 
W

at
er

O
te

ro
31

,6
80

   
   

   
   

31
,6

80
   

   
   

   
28

O
ln

ey
 S

pr
in

gs
, T

ow
n 

of
Cr

ow
le

y
1,

16
0

   
   

   
   

   
  

7,
97

0
   

   
   

   
  

9,
99

0
   

   
   

   
   

   
5,

29
5

   
   

   
   

   
   

24
,4

15
   

   
   

   
30

Pa
tt

er
so

n 
Va

lle
y

O
te

ro
25

,0
80

   
   

   
   

 
7,

92
0

   
   

   
   

  
7,

92
0

   
   

   
   

   
  

2,
64

0
   

   
   

   
  

43
,5

60
   

   
   

   
31

Ro
ck

y 
Fo

rd
, C

ity
 o

f
O

te
ro

no
t a

va
ila

bl
e

32
So

ut
h 

Si
de

 W
at

er
 A

ss
oc

. 
O

te
ro

5,
28

0
   

   
   

   
   

5,
28

0
   

   
   

   
  

6,
60

0
   

   
   

   
   

  
17

,1
60

   
   

   
   

33
So

ut
h 

Sw
in

k 
W

at
er

 C
o.

O
te

ro
65

,9
20

   
   

   
   

51
,0

40
   

   
   

   
   

22
,2

30
   

   
   

   
4,

90
0

   
   

   
   

   
   

14
4,

09
0

   
   

   
 

34
St

. C
ha

rle
s M

es
a 

W
at

er
 D

ist
ric

t
Pu

eb
lo

sp
ec

ifi
c 

le
ng

th
s o

f e
ac

h 
no

t a
va

ila
bl

e 
- m

os
t d

ist
rib

ut
io

n 
pi

pe
 is

 P
VC

, d
uc

til
e 

iro
n 

an
d 

AB
S

53
8,

56
0

   
   

   
 

35
Su

ga
r C

ity
, T

ow
n 

of
Cr

ow
le

y
99

9
   

   
   

   
   

   
  

14
,6

52
   

   
   

   
6,

95
6

   
   

   
   

   
   

2,
81

2
   

   
   

   
   

   
25

,4
19

   
   

   
   

36
Sw

in
k,

 T
ow

n 
of

O
te

ro
1,

46
0

   
   

   
   

  
1,

21
0

   
   

   
   

   
  

2,
71

0
   

   
   

   
  

5,
53

0
   

   
   

   
   

   
8,

36
0

   
   

   
   

   
   

19
,2

70
   

   
   

   
37

Va
lle

y 
W

at
er

 C
o.

O
te

ro
6,

33
6

   
   

   
   

  
12

,6
72

   
   

   
   

 
12

,6
72

   
   

   
   

15
,8

40
   

   
   

   
15

,8
40

   
   

   
   

   
63

,3
60

   
   

   
   

48
Vr

om
an

O
te

ro
8,

76
6

   
   

   
   

7,
50

0
   

   
   

   
   

10
,9

23
   

   
   

   
5,

28
0

   
   

   
   

   
 

12
,4

00
   

   
   

   
   

12
,6

00
   

   
   

   
57

,4
69

   
   

   
   

49
W

es
t G

ra
nd

 V
al

le
y 

W
at

er
 In

c.
O

te
ro

16
,3

68
   

   
   

 
13

,7
28

   
   

   
   

15
,3

12
   

   
   

   
7,

92
0

   
   

   
   

   
   

53
,3

28
   

   
   

   
40

W
es

t H
ol

br
oo

k 
W

at
er

O
te

ro
5,

28
0

   
   

   
   

  
6,

60
0

   
   

   
   

  
11

,8
80

   
   

   
   

41
W

ile
y,

 T
ow

n 
of

Pr
ow

er
s

5,
28

0
   

   
   

   
  

21
,1

20
   

   
   

   
   

25
,0

80
   

   
   

   
   

51
,4

80
   

   
   

   66
7.

76
   

   
   

   
 T

ot
al

 (m
ile

s)



Ap
pe

nd
ix

 D
Su

m
m

ar
y 

of
 P

ip
e 

M
at

er
ia

ls
 a

nd
 S

iz
es

(a
ll 

le
ng

th
s i

n 
fe

et
 u

nl
es

s o
th

er
w

is
e 

no
te

d)

Gr
ea

t W
es

te
rn

 In
st

itu
te

2 
of

 3
9/

20
/2

01
2

M
at

er
ia

l

Di
am

et
er

 
(in

ch
es

)
3

Be
eh

iv
e 

W
at

er
 A

ss
n

O
te

ro
4

Be
nt

s F
or

t W
at

er
 C

o.
O

te
ro

5
Bo

on
e,

 T
ow

n 
of

Pu
eb

lo

7

Cr
ow

le
y 

Co
un

ty
 C

om
m

iss
io

ne
rs

 (i
nc

lu
de

s #
1 

96
 

Pi
pe

lin
e 

Co
m

pa
ny

, #
8 

Cr
ow

le
y 

Co
un

ty
 W

at
er

 
As

so
ci

at
io

n,
 #

9 
To

w
n 

of
 C

ro
w

le
y,

 a
nd

 #
29

 
To

w
n 

of
 O

rd
w

ay
)

Cr
ow

le
y

96
 P

ip
el

in
e

CC
W

A
To

w
n 

of
 C

ro
w

le
y

O
rd

w
ay

CC
C

10
Ea

ds
, T

ow
n 

of
Ki

ow
a

11
Ea

st
 E

nd
 W

at
er

 A
ss

n.
12

Eu
re

ka
 W

at
er

 C
o.

O
te

ro
13

Fa
ye

tt
e 

W
at

er
 A

ss
n.

O
te

ro
14

Fo
w

le
r, 

To
w

n 
of

 (p
ot

ab
le

 o
nl

y)
O

te
ro

16
Ha

st
y 

W
at

er
 C

om
pa

ny
Be

nt
17

Hi
llt

op
 W

at
er

 C
o.

O
te

ro
18

Ho
lb

ro
ok

 C
en

te
r S

of
t W

at
er

O
te

ro
19

Ho
m

es
te

ad
 Im

pr
ov

em
en

t A
ss

n.
O

te
ro

20
La

 Ju
nt

a,
 C

ity
 o

f
O

te
ro

21
La

m
ar

, C
ity

 o
f

Pr
ow

er
s

22
La

s A
ni

m
as

, C
ity

 o
f

Be
nt

23
M

an
za

no
la

, T
ow

n 
of

O
te

ro
24

M
ay

 V
al

le
y 

W
at

er
 A

ss
oc

.
Pr

ow
er

s
25

M
cC

la
ve

 W
at

er
 A

ss
oc

.
Be

nt
26

N
ew

da
le

-G
ra

nd
 V

al
le

y 
W

at
er

 C
o.

O
te

ro
27

N
or

th
 H

ol
br

oo
k 

W
at

er
O

te
ro

28
O

ln
ey

 S
pr

in
gs

, T
ow

n 
of

Cr
ow

le
y

30
Pa

tt
er

so
n 

Va
lle

y
O

te
ro

31
Ro

ck
y 

Fo
rd

, C
ity

 o
f

O
te

ro
32

So
ut

h 
Si

de
 W

at
er

 A
ss

oc
. (

La
Ju

nt
a)

O
te

ro
33

So
ut

h 
Sw

in
k 

W
at

er
 C

o.
O

te
ro

34
St

. C
ha

rle
s M

es
a 

W
at

er
 D

ist
ric

t
Pu

eb
lo

35
Su

ga
r C

ity
, T

ow
n 

of
Cr

ow
le

y
36

Sw
in

k,
 T

ow
n 

of
O

te
ro

37
Va

lle
y 

W
at

er
 C

o.
O

te
ro

48
Vr

om
an

O
te

ro
49

W
es

t G
ra

nd
 V

al
le

y 
W

at
er

 In
c.

O
te

ro
40

W
es

t H
ol

br
oo

k 
W

at
er

O
te

ro
41

W
ile

y,
 T

ow
n 

of
Pr

ow
er

s
 T

ot
al

 (m
ile

s)

AB
S

St
ee

l/
Co

nc
re

te
Ca

st
 ir

on
AC

Bl
k 

Ro
lle

d
AB

S
To

ta
l

1
1.

25
1.

5
2

2.
5

3
4

To
ta

l
va

rio
us

2
4

6
8

12
6

2
M

ile
s

M
ile

s
-

   
   

   
   

   
 

-
   

   
   

16
   

   
   

   
 

25
,2

80
   

   
  

67
,7

80
   

   
  

10
7,

00
0

   
   

  
20

0,
06

0
   

   
  

38
   

   
   

 
41

   
   

   
   

 
-

   
   

   
   

   
 

90
0

   
   

  
-

   
   

   
2

   
   

   
   

   
 

-
   

   
   

   
-

   
   

   
   

   
 

-
   

   
   

9
   

   
   

   
   

 
-

   
   

   
   

   
 

50
   

   
   

 
11

5
   

   
   

  
-

   
   

   
   

   
 

-
   

   
   

3
   

   
   

   
   

 
36

,9
60

   
   

  
36

,9
60

   
   

   
 

7.
0

   
   

   
25

   
   

   
   

 
-

   
   

   
   

   
 

-
   

   
   

22
   

   
   

   
 

-
   

   
   

   
   

 
-

   
   

   
10

   
   

   
   

 
1,

32
0

   
   

   
 

1,
32

0
   

   
   

   
0.

3
   

   
   

5
   

   
   

   
   

 
1,

32
0

   
   

   
 

1,
32

0
   

   
  

1,
32

0
   

   
   

 
3,

96
0

   
   

   
   

0.
8

   
   

   
9

   
   

   
   

   
 

-
   

   
   

   
   

 
-

   
   

   
6

   
   

   
   

   
 

-
   

   
   

   
   

 
18

,5
40

   
6,

47
0

   
 

19
,8

70
  

17
,2

90
  

1,
38

5
   

  
-

   
   

   
12

   
   

   
   

 
2,

64
0

   
   

  
2,

64
0

   
   

   
   

0.
5

   
   

   
11

   
   

   
   

 
-

   
   

   
   

   
 

-
   

   
   

9
   

   
   

   
   

 
1,

32
0

   
   

   
 

1,
32

0
   

   
   

   
6,

60
0

   
   

  
0.

3
   

   
   

3
   

   
   

   
   

 
-

   
   

   
   

   
 

-
   

   
   

2
   

   
   

   
   

 
-

   
   

   
   

   
 

21
1,

20
0

   
   

   
   

   
60

   
   

   
   

 
-

   
   

   
   

   
 

15
8,

40
0

   
   

   
   

   
52

,8
00

  
-

   
   

   
45

   
   

   
   

 
-

   
   

   
   

   
 

26
,4

00
   

   
   

   
   

  
25

   
   

   
   

 
-

   
   

   
   

   
 

-
   

   
   

5
   

   
   

   
   

 
-

   
   

   
   

   
 

-
   

   
   

17
0

   
   

   
  

-
   

   
   

   
   

 
15

,8
40

   
   

   
   

   
  

-
   

   
   

36
   

   
   

   
 

-
   

   
   

   
   

 
-

   
   

   
20

   
   

   
   

 
-

   
   

   
   

   
 

-
   

   
   

6
   

   
   

   
   

 
-

   
   

   
   

   
 

-
   

   
   

5
   

   
   

   
   

 
7,

92
0

   
   

  
15

,8
40

   
   

  
23

,7
60

   
   

   
 

4.
5

   
   

   
13

   
   

   
   

 
-

   
   

   
-

   
   

   
   

-
   

   
   

   
   

 
5,

28
0

   
   

  
-

   
   

   
4

   
   

   
   

   
 

3,
40

0
   

   
  

2,
64

0
   

   
  

15
,8

40
   

   
  

6,
64

0
   

   
   

 
4,

64
0

   
   

   
   

33
,1

60
   

   
   

 
6.

3
   

   
   

34
   

   
   

   
 

47
5,

20
0

   
   

  
90

   
   

   
 

19
2

   
   

   
  

-
   

   
   

   
   

 
-

   
   

   
5

   
   

   
   

   
 

-
   

   
   

   
   

 
-

   
   

   
4

   
   

   
   

   
 

3,
96

0
   

   
  

3,
96

0
   

   
   

   
0.

8
   

   
   

13
   

   
   

   
 

7,
92

0
   

   
  

7,
92

0
   

   
   

   
1.

5
   

   
   

12
   

   
   

   
 

-
   

   
   

   
   

 
-

   
   

   
10

   
   

   
   

 
1,

32
0

   
   

  
1,

32
0

   
   

   
   

0.
3

   
   

   
3

   
   

   
   

   
 

-
   

   
   

   
   

 
-

   
   

   
10

   
   

   
   

 
14

9.
92

   
   

   
 

78
.0

0
   

   
   

   
   

   
 

12
.0

4
   

  
10

.1
7

   
 

2.
25

   
   

   
 

20
0

   
   

  
97

0
   

   
   

  



Ap
pe

nd
ix

 D
Su

m
m

ar
y 

of
 P

ip
e 

M
at

er
ia

ls
 a

nd
 S

iz
es

(a
ll 

le
ng

th
s i

n 
fe

et
 u

nl
es

s o
th

er
w

is
e 

no
te

d)

Gr
ea

t W
es

te
rn

 In
st

itu
te

3 
of

 3
9/

20
/2

01
2

M
at

er
ia

l

Di
am

et
er

 
(in

ch
es

)
3

Be
eh

iv
e 

W
at

er
 A

ss
n

O
te

ro
4

Be
nt

s F
or

t W
at

er
 C

o.
O

te
ro

5
Bo

on
e,

 T
ow

n 
of

Pu
eb

lo

7

Cr
ow

le
y 

Co
un

ty
 C

om
m

iss
io

ne
rs

 (i
nc

lu
de

s #
1 

96
 

Pi
pe

lin
e 

Co
m

pa
ny

, #
8 

Cr
ow

le
y 

Co
un

ty
 W

at
er

 
As

so
ci

at
io

n,
 #

9 
To

w
n 

of
 C

ro
w

le
y,

 a
nd

 #
29

 
To

w
n 

of
 O

rd
w

ay
)

Cr
ow

le
y

96
 P

ip
el

in
e

CC
W

A
To

w
n 

of
 C

ro
w

le
y

O
rd

w
ay

CC
C

10
Ea

ds
, T

ow
n 

of
Ki

ow
a

11
Ea

st
 E

nd
 W

at
er

 A
ss

n.
12

Eu
re

ka
 W

at
er

 C
o.

O
te

ro
13

Fa
ye

tt
e 

W
at

er
 A

ss
n.

O
te

ro
14

Fo
w

le
r, 

To
w

n 
of

 (p
ot

ab
le

 o
nl

y)
O

te
ro

16
Ha

st
y 

W
at

er
 C

om
pa

ny
Be

nt
17

Hi
llt

op
 W

at
er

 C
o.

O
te

ro
18

Ho
lb

ro
ok

 C
en

te
r S

of
t W

at
er

O
te

ro
19

Ho
m

es
te

ad
 Im

pr
ov

em
en

t A
ss

n.
O

te
ro

20
La

 Ju
nt

a,
 C

ity
 o

f
O

te
ro

21
La

m
ar

, C
ity

 o
f

Pr
ow

er
s

22
La

s A
ni

m
as

, C
ity

 o
f

Be
nt

23
M

an
za

no
la

, T
ow

n 
of

O
te

ro
24

M
ay

 V
al

le
y 

W
at

er
 A

ss
oc

.
Pr

ow
er

s
25

M
cC

la
ve

 W
at

er
 A

ss
oc

.
Be

nt
26

N
ew

da
le

-G
ra

nd
 V

al
le

y 
W

at
er

 C
o.

O
te

ro
27

N
or

th
 H

ol
br

oo
k 

W
at

er
O

te
ro

28
O

ln
ey

 S
pr

in
gs

, T
ow

n 
of

Cr
ow

le
y

30
Pa

tt
er

so
n 

Va
lle

y
O

te
ro

31
Ro

ck
y 

Fo
rd

, C
ity

 o
f

O
te

ro
32

So
ut

h 
Si

de
 W

at
er

 A
ss

oc
. (

La
Ju

nt
a)

O
te

ro
33

So
ut

h 
Sw

in
k 

W
at

er
 C

o.
O

te
ro

34
St

. C
ha

rle
s M

es
a 

W
at

er
 D

ist
ric

t
Pu

eb
lo

35
Su

ga
r C

ity
, T

ow
n 

of
Cr

ow
le

y
36

Sw
in

k,
 T

ow
n 

of
O

te
ro

37
Va

lle
y 

W
at

er
 C

o.
O

te
ro

48
Vr

om
an

O
te

ro
49

W
es

t G
ra

nd
 V

al
le

y 
W

at
er

 In
c.

O
te

ro
40

W
es

t H
ol

br
oo

k 
W

at
er

O
te

ro
41

W
ile

y,
 T

ow
n 

of
Pr

ow
er

s
 T

ot
al

 (m
ile

s)

Co
m

m
en

t

Al
l P

VC
 fr

om
 1

98
0s

O
rig

in
al

 A
BS

 fr
om

 1
96

0s
 p

lu
s n

ew
 P

VC
 m

ai
n 

in
 2

00
5

PV
C 

is 
ne

w
 in

 2
00

7;
 A

C 
is 

fr
om

 y
ea

rs
 b

ef
or

e

m
os

t f
ro

m
 1

96
4

ha
lf 

is 
30

 y
o;

 o
th

er
 re

pl
ac

ed
 in

 1
99

2
fr

om
 1

98
1

8 
in

ch
 fr

om
 1

98
0,

 4
 in

ch
 fr

om
 2

00
7,

 2
 in

ch
 v

ar
io

us
 d

at
es

; a
ll 

AB
S 

is 
in

 a
lle

ys
 fr

om
 1

98
0s

 a
nd

 e
ar

lie
r

Al
l l

in
es

 fr
om

 1
98

0
Re

pl
ac

ed
 o

ld
er

 P
VC

 a
nd

 A
C 

 w
ith

 P
VC

 in
 2

00
0 

(in
cl

ud
in

g 
12

90
0 

8 
in

ch
, 1

03
40

 6
 in

ch
, a

ll 
12

 in
ch

 a
nd

 2
50

 4
 in

ch
, r

es
t i

s o
ld

er
 b

ac
k 

to
 1

95
6

3-
in

ch
 P

VC
 is

 2
-3

 y
ea

rs
 o

ld
; r

es
t i

s 1
0 

pl
us

 y
o

no
 g

oo
d 

re
ce

or
ds

 o
n 

pa
st

 re
pl

ac
em

en
ts

Al
l n

ew
 b

et
w

ee
n 

19
90

 a
nd

 1
99

7
Bu

ilt
 in

 1
97

7 
pl

us
 e

ar
lie

r
Al

l p
ip

e 
fr

om
 la

te
 1

98
0s

 e
xc

ep
t 2

.5
 m

ile
s o

f 2
01

0 
2 

in
ch

 P
VC

so
m

e 
AB

S 
bu

t n
ot

 in
di

ca
te

d 
on

 d
ra

w
in

gs
; P

VC
 fr

om
 1

98
0s

 a
nd

 so
m

e 
19

95
PV

C 
ne

w
er

, b
ut

 n
o 

go
od

 re
co

rd
s o

n 
re

pl
ac

em
en

t
4 

in
ch

 a
nd

 6
 in

ch
 P

VC
 n

ew
 in

 2
00

7
ha

lf 
of

 sy
st

em
 is

 3
0 

yo
; s

om
e 

ne
w

 in
 p

as
t 5

 y
ea

rs
re

pl
ac

ed
 lo

t o
f o

ld
 st

ee
l a

nd
 c

as
t i

ro
n 

in
 1

97
0s

 w
/ A

C,
 so

m
e 

ne
w

 P
VC

sig
ni

fic
an

t n
ew

 P
VC

 b
ei

ng
 in

st
al

le
d 

sin
ce

 2
00

9
m

os
t f

ro
m

 1
97

2,
 w

/ 2
-3

 m
ile

s s
in

ce
 1

99
9

lim
ite

d 
ne

w
 P

VC
; m

os
t i

s f
ro

m
 th

e 
19

60
s

so
m

e 
ne

w
 4

 in
ch

 si
nc

e 
20

00
; r

es
t i

s 2
0 

pl
us

 y
o

PV
C 

fr
om

 1
96

0s
, e

xc
ep

t n
ew

 P
VC

 a
lo

ng
 R

ou
te

 5
0

al
l n

ew
 in

 1
99

1
Al

l n
ew

 in
 2

00
4

va
rio

us
 a

ge
s;

 n
ot

 m
uc

h 
ne

w
m

ai
nl

y 
ca

st
 ir

on
 a

nd
 A

C 
fr

om
 1

97
0s

 o
r e

ar
lie

r
PV

C 
al

l n
ew

 si
nc

e 
20

05
; b

la
ck

 ro
lle

d 
pi

pe
 fr

om
 1

99
8

co
nt

in
ua

l u
pg

ra
de

 fr
om

 A
BS

 to
 P

VC
 e

ac
h 

ye
ar

be
gi

ns
 in

 1
98

8,
 w

ith
 so

m
e 

re
ce

nt
 A

BS
 re

pl
ac

ed
 w

ith
 P

VC
al

l n
ew

 in
 2

00
5

al
l n

ew
 in

 2
00

5

no
 g

oo
d 

re
ce

or
ds

 o
n 

pa
st

 re
pl

ac
em

en
ts

m
os

t r
ep

la
ce

d 
in

 2
00

9
AB

S 
is 

or
ig

in
al

; P
VC

 fr
om

 m
id

 1
99

0s
Al

l n
ew

 P
VC

 in
 1

98
0-

81



 

 GREAT WESTERN INSTITUTE 
 

Appendix E – Treatment System Summary for the Plan Participants 

  



Ap
pe

nd
ix

 E
Su

m
m

ar
y 

of
 P

ot
ab

le
 W

at
er

 T
re

at
m

en
t f

or
 P

la
n 

Pa
rt

ic
ip

an
ts

G
re

at
 W

es
te

rn
 In

st
itu

te
9/

20
/2

01
2

Ch
lo

rin
at

io
n

Iro
n 

Fi
lte

rs
O

zo
ne

Sc
al

e 
Se

qu
es

tr
at

io
n

N
itr

at
e 

Re
m

ov
al

Re
ve

rs
e 

O
sm

os
is

Ba
ck

w
as

h 
D

is
po

sa
l

Be
eh

iv
e 

W
at

er
 A

ss
n

ye
s

Be
nt

s F
or

t W
at

er
 C

o.
ye

s
Bo

on
e,

 T
ow

n 
of

ye
s

ye
s

Cr
ow

le
y 

Co
un

ty
 C

om
m

iss
io

ne
rs

 (i
nc

lu
de

s #
1 

96
 

Pi
pe

lin
e 

Co
m

pa
ny

, #
8 

Cr
ow

le
y 

Co
un

ty
 W

at
er

 
As

so
ci

at
io

n,
 #

9 
To

w
n 

of
 C

ro
w

le
y,

 a
nd

 #
29

 T
ow

n 
of

 
O

rd
w

ay
)

96
 P

ip
el

in
e

ye
s

Cr
ow

le
y 

Co
un

ty
 W

at
er

 A
ut

ho
rit

y
ye

s
To

w
n 

of
 C

ro
w

le
y

ye
s

O
rd

w
ay

ye
s

Cr
ow

le
y 

Co
un

ty
 C

om
m

iss
io

ne
rs

  
no

Ea
ds

, T
ow

n 
of

ye
s

Ea
st

 E
nd

 W
at

er
 A

ss
n.

ye
s

Eu
re

ka
 W

at
er

 C
o.

ye
s

ye
s

pu
m

pe
d 

to
 w

as
te

Fa
ye

tt
e 

W
at

er
 A

ss
n.

ye
s

ye
s

ye
s

pu
m

pe
d 

to
 w

as
te

Fo
w

le
r, 

To
w

n 
of

 (p
ot

ab
le

 o
nl

y)
ye

s
Ha

st
y 

W
at

er
 C

om
pa

ny
ye

s
Hi

llt
op

 W
at

er
 C

o.
ye

s
ye

s
pu

m
pe

d 
to

 w
as

te
Ho

lb
ro

ok
 C

en
te

r S
of

t W
at

er
ye

s
 

Ho
m

es
te

ad
 Im

pr
ov

em
en

t A
ss

n.
co

nn
ec

te
d 

to
 L

a 
Ju

nt
a

La
 Ju

nt
a,

 C
ity

 o
f

ye
s

ye
s

re
je

ct
 to

 W
W

TP
La

m
ar

, C
ity

 o
f

ye
s

La
s A

ni
m

as
, C

ity
 o

f
ye

s
ye

s
re

je
ct

 to
 W

W
TP

M
an

za
no

la
, T

ow
n 

of
ye

s
ye

s
pu

m
pe

d 
to

 w
as

te
M

ay
 V

al
le

y 
W

at
er

 A
ss

oc
.

ye
s

ye
s

ye
s

pu
m

pe
d 

to
 w

as
te

M
cC

la
ve

 W
at

er
 A

ss
oc

.
ye

s
N

ew
da

le
-G

ra
nd

 V
al

le
y 

W
at

er
 C

o.
ye

s
ye

s
pu

m
pe

d 
to

 w
as

te
N

or
th

 H
ol

br
oo

k 
W

at
er

ye
s

ye
s

O
ln

ey
 S

pr
in

gs
, T

ow
n 

of
ye

s
Pa

tt
er

so
n 

Va
lle

y
ye

s
ye

s
pu

m
pe

d 
to

 w
as

te
Ro

ck
y 

Fo
rd

, C
ity

 o
f

ye
s

ye
s (

fu
tu

re
 o

nl
y)

pu
m

pe
d 

to
 W

W
TP

So
ut

h 
Si

de
 W

at
er

 A
ss

oc
. 

ye
s

So
ut

h 
Sw

in
k 

W
at

er
 C

o.
ye

s
ye

s
pu

m
pe

d 
to

 w
as

te
St

. C
ha

rle
s M

es
a 

W
at

er
 D

is
tr

ic
t

ye
s

ye
s

re
cy

cl
ed

 to
 su

pp
ly

Su
ga

r C
ity

, T
ow

n 
of

ye
s

Sw
in

k,
 T

ow
n 

of
ye

s
ye

s
ye

s
pu

m
pe

d 
to

 W
W

TP
Va

lle
y 

W
at

er
 C

o.
ye

s
ye

s
pu

m
pe

d 
to

 w
as

te
Vr

om
an

ye
s

ye
s

pu
m

pe
d 

to
 w

as
te

W
es

t G
ra

nd
 V

al
le

y 
W

at
er

 In
c.

ye
s

ye
s

ye
s

pu
m

pe
d 

to
 w

as
te

W
es

t H
ol

br
oo

k 
W

at
er

ye
s

W
ile

y,
 T

ow
n 

of
ye

s
ye

s
Pa

rk
s o

r f
ire

 fi
gh

tin
g



 

 GREAT WESTERN INSTITUTE 
 

Appendix F – Energy and Treatment Cost Savings Estimates for the 
Plan Participants 

  



Appendix F Summary of Energy Savings for Plan 
Participants 

This appendix presents an analysis of the annual energy, greenhouse gas, and operating cost impacts of 
the groundwater pumping and water treatment currently conducted by the Plan participants. 

Groundwater Pumping 
The annual energy use required for groundwater pumping by each project partner was determined 
using the following equations: 

BHP = Q x TDH x Pump Eff. x Drive Eff. 
3960 

kWh = BHP * 0.746 * h 
 Motor Eff. 

Where: 

Q = flow rate in gallons per minute (GPM);  
because this flow rate is used to size the pump a worst case scenario of continual pumping 
(1,440 minutes) to meet the Summer Maximum Demand (gallons per day)1

TDH = total dynamic head (feet); 
depth of well

 was assumed 

2

Pump Efficiency & Drive Efficiency;  
a value of 80 percent was assumed for each  

 for each project partner plus an additional 100 feet added to account for friction 
losses, pumping to above ground storage, etc.     

BHP = break horsepower;  
continuous horsepower rating of the power unit 

h = annual hours of pumping (hours/year); 
total 2010 annual supply (acre-feet) for each project partner, converted to gallons, divided by 
the pump flow rate (gpm) for the respective partner converted to hours 

Motor Efficiency; 
quantified assuming an EPACT Standard motor and 25 percent oversizing of the motor 

kWh = kilowatt hours  
annual energy use of the pumping unit 

                                                           
1 from Table 2-3. AVC Treatment Summary of STAG report 
2 State of Colorado Engineers Office (SEO) well data.  Depth of pumping values were used in calculations, if 
available, otherwise depth of water values were used.  If neither of these two values were provided, the depth of 
well was used.   



Using the process outlined above, the annual energy use for each Plan participant was estimated.  The 
total energy use by the Plan participants is about 3.3 million kWh/yr.  Assuming an electricity rate of 
$0.08 per kWh3, the total groundwater pumping annual operating costs for the combined Plan 
participants  are $270,000.  The associated greenhouse gas emissions for groundwater pumping by each 
project partner was calculated assuming an electricity emission factor of 1,916 lbs of carbon dioxide 
equivalent (CO2e) per MWh of electricity consumption4

Water Treatment 

.  The total and average annual emissions in the 
district are 2,900 metric tons (MT) CO2e and 77 MT CO2e, respectively.  This is equal to almost 160 car 
trips from Denver to Pueblo per day for all of the emissions generated in the Lower Arkansas River 
Valley.  

Depending on the source and use of water there are varying levels of treatment occurring in the district.  
As part of the Arkansas Valley Conduit pre-NEPA STAG report development, the type(s) of water 
treatment were collected via surveys and interviews with project partner5

The energy use for each of the treatment facilities was estimated using a standard table of energy uses 
for advanced water treatment plants. The analysis considered processing for both primary and 
secondary energy uses and was selected only for facilities located in the intermountain area of the 
United States8.  A linear regression was approximated for each of the treatment types in order to 
estimate the energy given the average flow rate (GPD) for each Plan participant.  The type of treatment 
conducted by each Plan participant can be found in Appendix E.     

.  Using this information and 
estimates of the energy use per flow rate for each type of treatment, the treatment energy use by Plan 
Participant was determined.  The average annual treatment flow rate (MGD) was determined by 
averaging the summer and winter flow averages (GPD) from the STAG report.   

The total energy use within the SECWCD is 2.0 million kWh/yr with an average of 53,000 kWh/yr per 
Plan participant.  Assuming an electricity rate of $0.08 per kWh7, the total and average annual operating 
costs for groundwater pumping in the district are $160,000 and $4,400, respectively.  The associated 
greenhouse gas emissions for water treatment by each Plan participant were calculated assuming an 
electricity emission factor of 1,916 lbs of carbon dioxide equivalent (CO2e) per MWh of electricity 
consumption6

                                                           
3 State of Colorado average from the U.S. Energy Information Administration 
(

.  The total and average emissions in the district are 1,700 metric tons (MT) CO2e and 46 
MT CO2e, respectively.  This is equal to almost 95 trips from Denver to Pueblo per day for all of the 
emissions generated in the district.

http://www.eia.gov/cneaf/electricity/st_profiles/e_profiles_sum.html)  
4 U.S. Environmental Protection Agency (EPA) eGrid (http://cfpub.epa.gov/egridweb/)  for the WECC Rockies eGrid 
subregion 
5 From Table 2-3. AVC Treatment Summary of STAG report and participant surveys provided by Great Western 
Institute 
6State of Colorado average from the U.S. Energy Information Administration 
(http://www.eia.gov/cneaf/electricity/st_profiles/e_profiles_sum.html)  
7From the U.S. Environmental Protection Agency (EPA) eGrid (http://cfpub.epa.gov/egridweb/)  for the WECC 
Rockies eGrid subregion 
8 E. Joe Middlebrooks, Charlotte H. Middlebrooks and Sherwood C. Reed, “Energy Requirement for Small 
Wastewater Treatment Systems”, Journal (Water Pollution Control Federation) Vol. 53, No. 7 (Jul., 1981), pp. 1172-
1197  
 

http://www.eia.gov/cneaf/electricity/st_profiles/e_profiles_sum.html�
http://cfpub.epa.gov/egridweb/�
http://www.eia.gov/cneaf/electricity/st_profiles/e_profiles_sum.html�
http://cfpub.epa.gov/egridweb/�


Table F-1 – Groundwater Pumping and Water Treatment Impacts by Plan Participant 

Location Groundwater Pumping Water Treatment 
Energy 
Use 
(kWh/yr) 

Operating Cost   GHG 
Emissions 

Energy 
Use 
(kWh/yr) 

Operating Cost   GHG 
Emissions  

($/yr) ($/AF/yr) (MT/yr)* ($/yr) ($/AF/yr) (MT/yr)* 
Avondale 42,083 $3,497  $22  37 4,192  $348   $2   4  
Beehive Water Assn 9,654 $802 $100 8 450  $37   $5   0  
Bents Fort Water Co. 85,828 $7,132 $113 75 3,863  $321   $5   3  
Boone, Town of 20,662 $1,717 $26 18 4,085  $339   $5   4  
Cheraw, Town of 22,602 $1,878 $39 20 4,023  $334   $7   3  
Crowley County Commissioners  219,454 $18,237 $20 191 70,559  $5,863   $7   61  
Eads, Town of 56,374 $4,685 $19 49 15,615  $1,298   $5   14  
East End Water Assn. 8,479 $705 $64 7 641  $53   $5   1  
Eureka Water Co. 115,695 $9,614 $130 101 6,030  $501   $7   5  
Fayette Water Assn. 19,877 $1,652 $138 17 2,502  $208   $17   2  
Fowler, Town of (potable only) 46,495 $3,864  $18  40 13,064  $1,086   $5   11  
Hancock Inc. 12,168 $1,011 $144 11 1,448  $120   $17   1  
Hasty Water Company 14,547 $1,209 $38 13 1,950  $162   $5   2  
Hilltop Water Co. 19,999 $1,662 $37 17 3,738  $311   $7   3  
Holbrook Center Soft Water 25,908 $2,153 $120 23 1,078  $90   $5   1  
Homestead Improvement Assn. 13,335 $1,108 $158 12 3,489  $290  $41   3  
La Junta, City of 417,594 $34,702 $17 363 1,031,605  $85,726   $42   896  
Lamar, City of 495,563 $41,098 $17  430 149,980  $12,463   $5   130  
Las Animas, City of 122,377 $10,170  $18  106 288,228  $23,952   $42   250  
Manzanola, Town of 21,424 $1,780 $46 19 3,200  $266   $7   3  
May Valley Water Assoc. 406,709 $33,797 $82 353 33,654  $2,797   $7   29  
McClave Water Assoc. 60,757 $5,049 $90 53 3,468  $288   $5   3  
Newdale-Grand Valley Water 
Co. 

24,770 $2,058 $36 22 4,844  $403   $7   4  

North Holbrook Water 14,420 $1,198 $171 13 390  $32   $5   0  
Olney Springs, Town of 13,184 $1,096  $27  11 2,466  $205   $5   2  
Patterson Valley 11,772 $978 $65 10 1,025  $85   $6   1  
Rocky Ford, City of 209,367 $17,398 $20 182 80,421  $6,683   $8   70  
South Side Water Assoc.  12,729 $1,058 $151 11 390  $32   $5   0  
South Swink Water Co. 96,152 7,990 $97 84 7,106  $591   $7   6  
St. Charles Mesa Water District 389,929 $32,403 $20 339 149,680  $12,438   $7   130  
Sugar City, Town of 34,784 $2,891 $35 30 5,090  $423   $5   4  
Swink, Town of 29,822 $2,478 $65 26 19,952  $1,658   $44   17  
Valley Water Co. 60,905 $5,061 $133 53 3,103  $258   $7   3  
Vroman 69,752 $5,796 $181 61 355  $30   $1   0  
West Grand Valley Water Inc. 42,740 $3,552 $142 37 28,169  $2,341   $94   24  
West Holbrook Water 11,075 $920 $66 10 5,661  $470   $34   5  
Wiley, Town of 13,184 $1,096 $46 11 332  $28   $1   0  
  TOTAL 3,291,165 $273,496 $2,713 2,860  1,955,848  $162,531   $488   1,699  
  AVERAGE 88,950 $7,392 $73 77  52,861   $4,393   $13   46  

* MT = metric tons; greenhouse gas emissions are presented in units of carbon dioxide equivalents (CO2e) 
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Appendix G – Colorado Revised Statutes (CRS) 60-37-126.5 
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C.R.S. 37-60-126  

 
COLORADO REVISED STATUTES 

 
*** This document reflects changes passed at the Second Regular Session and First 

Extraordinary Session 
of the Sixty-Eighth General Assembly of the State of Colorado (2012) *** 

 
TITLE 37. WATER AND IRRIGATION  

WATER CONSERVATION BOARD AND COMPACTS  
ARTICLE 60.COLORADO WATER CONSERVATION BOARD  

PART 1. GENERAL PROVISIONS 
 

C.R.S. 37-60-126 (2012) 
 
37-60-126. Water conservation and drought mitigation planning - programs - relationship to 
state assistance for water facilities - guidelines - water efficiency grant program - repeal 
 
 
 
(1) As used in this section and section 37-60-126.5, unless the context otherwise requires: 
 
(a) "Agency" means a public or private entity whose primary purpose includes the 
promotion of water resource conservation. 
 
(b) "Covered entity" means each municipality, agency, utility, including any privately owned 
utility, or other publicly owned entity with a legal obligation to supply, distribute, or 
otherwise provide water at retail to domestic, commercial, industrial, or public facility 
customers, and that has a total demand for such customers of two thousand acre-feet or 
more. 
 
(c) "Grant program" means the water efficiency grant program established pursuant to 
subsection (12) of this section. 
 
(d) "Office" means the office of water conservation and drought planning created in section 
37-60-124. 
 
(e) "Plan elements" means those components of water conservation plans that address 
water-saving measures and programs, implementation review, water-saving goals, and the 
actions a covered entity shall take to develop, implement, monitor, review, and revise its 
water conservation plan. 
 
(f) "Public facility" means any facility operated by an instrument of government for the 
benefit of the public, including, but not limited to, a government building; park or other 
recreational facility; school, college, university, or other educational institution; highway; 
hospital; or stadium. 
 
(g) "Water conservation" means water use efficiency, wise water use, water transmission 
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and distribution system efficiency, and supply substitution. The objective of water 
conservation is a long-term increase in the productive use of water supply in order to satisfy 
water supply needs without compromising desired water services. 
 
(h) "Water conservation plan", "water use efficiency plan", or "plan" means a plan adopted 
in accordance with this section. 
 
(i) "Water-saving measures and programs" includes a device, a practice, hardware, or 
equipment that reduces water demands and a program that uses a combination of 
measures and incentives that allow for an increase in the productive use of a local water 
supply. 
 
(2) (a) Each covered entity shall, subject to section 37-60-127, develop, adopt, make 
publicly available, and implement a plan pursuant to which such covered entity shall 
encourage its domestic, commercial, industrial, and public facility customers to use water 
more efficiently. Any state or local governmental entity that is not a covered entity may 
develop, adopt, make publicly available, and implement such a plan. 
 
(b) The office shall review previously submitted conservation plans to evaluate their 
consistency with the provisions of this section and the guidelines established pursuant to 
paragraph (a) of subsection (7) of this section. 
 
(c) On and after July 1, 2006, a covered entity that seeks financial assistance from either 
the board or the Colorado water resources and power development authority shall submit to 
the board a new or revised plan to meet water conservation goals adopted by the covered 
entity, in accordance with this section, for the board's approval prior to the release of new 
loan proceeds. 
 
(3) The manner in which the covered entity develops, adopts, makes publicly available, and 
implements a plan established pursuant to subsection (2) of this section shall be determined 
by the covered entity in accordance with this section. The plan shall be accompanied by a 
schedule for its implementation. The plans and schedules shall be provided to the office 
within ninety days after their adoption. For those entities seeking financial assistance, the 
office shall then notify the covered entity and the appropriate financing authority that the 
plan has been reviewed and whether the plan has been approved in accordance with this 
section. 
 
(4) A plan developed by a covered entity pursuant to subsection (2) of this section shall, at 
a minimum, include a full evaluation of the following plan elements: 
 
(a) The water-saving measures and programs to be used by the covered entity for water 
conservation. In developing these measures and programs, each covered entity shall, at a 
minimum, consider the following: 
 
(I) Water-efficient fixtures and appliances, including toilets, urinals, clothes washers, 
showerheads, and faucet aerators; 
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(II) Low water use landscapes, drought-resistant vegetation, removal of phreatophytes, and 
efficient irrigation; 
 
(III) Water-efficient industrial and commercial water-using processes; 
 
(IV) Water reuse systems; 
 
(V) Distribution system leak identification and repair; 
 
(VI) Dissemination of information regarding water use efficiency measures, including by 
public education, customer water use audits, and water-saving demonstrations; 
 
(VII) (A) Water rate structures and billing systems designed to encourage water use 
efficiency in a fiscally responsible manner. 
 
(B) The department of local affairs may provide technical assistance to covered entities that 
are local governments to implement water billing systems that show customer water usage 
and that implement tiered billing systems. 
 
(VIII) Regulatory measures designed to encourage water conservation; 
 
(IX) Incentives to implement water conservation techniques, including rebates to customers 
to encourage the installation of water conservation measures; 
 
(b) A section stating the covered entity's best judgment of the role of water conservation 
plans in the covered entity's water supply planning; 
 
(c) The steps the covered entity used to develop, and will use to implement, monitor, 
review, and revise, its water conservation plan; 
 
(d) The time period, not to exceed seven years, after which the covered entity will review 
and update its adopted plan; and 
 
(e) Either as a percentage or in acre-foot increments, an estimate of the amount of water 
that has been saved through a previously implemented conservation plan and an estimate 
of the amount of water that will be saved through conservation when the plan is 
implemented. 
 
(4.5) (a) On an annual basis starting no later than June 30, 2014, covered entities shall 
report water use and conservation data, to be used for statewide water supply planning, 
following board guidelines pursuant to paragraph (b) of this subsection (4.5), to the board 
by the end of the second quarter of each year for the previous calendar year. 
 
(b) No later than February 1, 2012, the board shall adopt guidelines regarding the reporting 
of water use and conservation data by covered entities and shall provide a report to the 
senate agriculture and natural resources committee and the house of representatives 
agriculture, livestock, and natural resources committee, or their successor committees, 
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regarding the guidelines. These guidelines shall: 
 
(I) Be adopted pursuant to the board's public participation process and shall include 
outreach to stakeholders from water providers with geographic and demographic diversity, 
nongovernmental organizations, and water conservation professionals; and 
 
(II) Include clear descriptions of: Categories of customers, uses, and measurements; how 
guidelines will be implemented; and how data will be reported to the board. 
 
(c) (I) No later than February 1, 2019, the board shall report to the senate agriculture and 
natural resources committee and the house of representatives agriculture, livestock, and 
natural resources committee, or their successor committees, on the guidelines and data 
collected by the board under the guidelines. 
 
(II) This paragraph (c) is repealed, effective July 1, 2020. 
 
(5) Each covered entity and other state or local governmental entity that adopts a plan shall 
follow the entity's rules, codes, or ordinances to make the draft plan available for public 
review and comment. If there are no rules, codes, or ordinances governing the entity's 
public planning process, then each entity shall publish a draft plan, give public notice of the 
plan, make such plan publicly available, and solicit comments from the public for a period of 
not less than sixty days after the date on which the draft plan is made publicly available. 
Reference shall be made in the public notice to the elements of a plan that have already 
been implemented. 
 
(6) The board is hereby authorized to recommend the appropriation and expenditure of 
such revenues as are necessary from the unobligated balance of the five percent share of 
the operational account of the severance tax trust fund designated for use by the board for 
the purpose of the office providing assistance to covered entities to develop water 
conservation plans that meet the provisions of this section. 
 
(7) (a) The board shall adopt guidelines for the office to review water conservation plans 
submitted by covered entities and other state or local governmental entities. The guidelines 
shall define the method for submitting plans to the office, the methods for office review and 
approval of the plans, and the interest rate surcharge provided for in paragraph (a) of 
subsection (9) of this section. 
 
(b) If no other applicable guidelines exist as of June 1, 2007, the board shall adopt 
guidelines by July 31, 2007, for the office to use in reviewing applications submitted by 
covered entities, other state or local governmental entities, and agencies for grants from 
the grant program and from the grant program established in section 37-60-126.5 (3). The 
guidelines shall establish deadlines and procedures for covered entities, other state or local 
governmental entities, and agencies to follow in applying for grants and the criteria to be 
used by the office and the board in prioritizing and awarding grants. 
 
(8) A covered entity may at any time adopt changes to an approved plan in accordance with 
this section after notifying and receiving concurrence from the office. If the proposed 
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changes are major, the covered entity shall give public notice of the changes, make the 
changes available in draft form, and provide the public an opportunity to comment on such 
changes before adopting them in accordance with subsection (5) of this section. 
 
(9) (a) Neither the board nor the Colorado water resources and power development 
authority shall release grant or loan proceeds to a covered entity unless the covered entity 
provides a copy of the water conservation plan adopted pursuant to this section; except that 
the board or the authority may release the grant or loan proceeds notwithstanding a 
covered entity's failure to comply with the reporting requirements of subsection (4.5) of this 
section or if the board or the authority, as applicable, determines that an unforseen 
emergency exists in relation to the covered entity's loan application, in which case the board 
or the authority, as applicable, may impose a grant or loan surcharge upon the covered 
entity that may be rebated or reduced if the covered entity submits and adopts a plan in 
compliance with this section in a timely manner as determined by the board or the 
authority, as applicable. 
 
(b) The board and the Colorado water resources and power development authority, to which 
any covered entity has applied for financial assistance for the construction of a water 
diversion, storage, conveyance, water treatment, or wastewater treatment facility, shall 
consider any water conservation plan filed pursuant to this section in determining whether 
to render financial assistance to such entity. Such consideration shall be carried out within 
the discretion accorded the board and the Colorado water resources and power development 
authority pursuant to which such board and authority render such financial assistance to 
such covered entity. 
 
(c) The board and the Colorado water resources and power development authority may 
enter into a memorandum of understanding with each other for the purposes of avoiding 
delay in the processing of applications for financial assistance covered by this section and 
avoiding duplication in the consideration required by this subsection (9). 
 
(10) Repealed. 
 
(11) (a) Any section of a restrictive covenant that prohibits or limits xeriscape, prohibits or 
limits the installation or use of drought-tolerant vegetative landscapes, or requires 
cultivated vegetation to consist exclusively or primarily of turf grass is hereby declared 
contrary to public policy and, on that basis, that section of the covenant shall be 
unenforceable. 
 
(b) As used in this subsection (11): 
 
(I) "Executive board policy or practice" includes any additional procedural step or burden, 
financial or otherwise, placed on a unit owner who seeks approval for a landscaping change 
by the executive board of a unit owners' association, as defined in section 38-33.3-103, 
C.R.S., and not included in the existing declaration or bylaws of the association. An 
"executive board policy or practice" includes, without limitation, the requirement of: 
 
(A) An architect's stamp; 
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(B) Preapproval by an architect or landscape architect retained by the executive board; 
 
(C) An analysis of water usage under the proposed new landscape plan or a history of water 
usage under the unit owner's existing landscape plan; and 
 
(D) The adoption of a landscaping change fee. 
 
(II) "Restrictive covenant" means any covenant, restriction, bylaw, executive board policy or 
practice, or condition applicable to real property for the purpose of controlling land use, but 
does not include any covenant, restriction, or condition imposed on such real property by 
any governmental entity. 
 
(III) "Turf grass" means continuous plant coverage consisting of hybridized grasses that, 
when regularly mowed, form a dense growth of leaf blades and roots. 
 
(IV) "Xeriscape" means the application of the principles of landscape planning and design, 
soil analysis and improvement, appropriate plant selection, limitation of turf area, use of 
mulches, irrigation efficiency, and appropriate maintenance that results in water use 
efficiency and water-saving practices. 
 
(c) Nothing in this subsection (11) shall preclude the executive board of a common interest 
community from taking enforcement action against a unit owner who allows his or her 
existing landscaping to die; except that: 
 
(I) Such enforcement action shall be suspended during a period of water use restrictions 
declared by the jurisdiction in which the common interest community is located, in which 
case the unit owner shall comply with any watering restrictions imposed by the water 
provider for the common interest community; 
 
(II) Enforcement shall be consistent within the community and not arbitrary or capricious; 
and 
 
(III) Once the drought emergency is lifted, the unit owner shall be allowed a reasonable and 
practical opportunity, as defined by the association's executive board, with consideration of 
applicable local growing seasons or practical limitations, to reseed and revive turf grass 
before being required to replace it with new sod. 
 
(12) (a) (I) There is hereby created the water efficiency grant program for purposes of 
providing state funding to aid in the planning and implementation of water conservation 
plans developed in accordance with the requirements of this section and to promote the 
benefits of water efficiency. The board is authorized to distribute grants to covered entities, 
other state or local governmental entities, and agencies in accordance with its guidelines 
from the moneys transferred to and appropriated from the water efficiency grant program 
cash fund, which is hereby created in the state treasury. 
 
(II) Moneys in the water efficiency grant program cash fund are hereby continuously 
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appropriated to the board for the purposes of this subsection (12) and shall be available for 
use until the programs and projects financed using the grants have been completed. 
 
(III) For each fiscal year beginning on or after July 1, 2010, the general assembly shall 
appropriate from the fund to the board up to five hundred thousand dollars annually for the 
purpose of providing grants to covered entities, other state and local governmental entities, 
and agencies in accordance with this subsection (12). Commencing July 1, 2008, the 
general assembly shall also appropriate from the fund to the board fifty thousand dollars 
each fiscal year to cover the costs associated with the administration of the grant program 
and the requirements of section 37-60-124. Moneys appropriated pursuant to this 
subparagraph (III) shall remain available until expended or until June 30, 2020, whichever 
occurs first. 
 
(IV) Any moneys remaining in the fund on June 30, 2020, shall be transferred to the 
operational account of the severance tax trust fund described in section 39-29-109 (2) (b), 
C.R.S. 
 
(b) Any covered entity or state or local governmental entity that has adopted a water 
conservation plan and that supplies, distributes, or otherwise provides water at retail to 
customers may apply for a grant to aid in the implementation of the water efficiency goals 
of the plan. Any agency may apply for a grant to fund outreach or education programs 
aimed at demonstrating the benefits of water efficiency. The office shall review the 
applications and make recommendations to the board regarding the awarding and 
distribution of grants to applicants who satisfy the criteria outlined in this subsection (12) 
and the guidelines developed pursuant to subsection (7) of this section. 
 
(c) This subsection (12) is repealed, effective July 1, 2020. 
 
HISTORY: Source:. L. 91: Entire section added, p. 2023, § 4, effective June 4.L. 99: (10) 
repealed, p. 25, § 3, effective March 5.L. 2003: (4)(g) amended and (11) added, p. 1368, § 
4, effective April 25.L. 2004: Entire section amended, p. 1779, § 3, effective August 4.L. 
2005: (11) amended, p. 1372, § 1, effective June 6; (1), (2)(b), and (7) amended and (12) 
added, p. 1481, § 1, effective June 7.L. 2007: (1)(a), (2)(a), (5), (7), and (12) amended, p. 
1890, § 1, effective June 1.L. 2008: IP(4) amended, p. 1575, § 30, effective May 29; 
(12)(a) amended, p. 1873, § 14, effective June 2.L. 2009: (12)(a) amended, (HB 09-1017), 
ch. 297, p. 1593, § 1, effective May 21; (9)(a) amended, (SB 09-106), ch. 386, p. 2091, § 
3, effective July 1.L. 2010: (4)(a)(I) and (9)(a) amended and (4.5) added, (HB 10-1051), 
ch. 378, p. 1772, § 1, effective June 7; (12)(a)(III), (12)(a)(IV), and (12)(c) amended, (SB 
10-025), ch. 379, p. 1774, § 1, effective June 7. 
 
 
 
Editor's note: Subsection (12) was originally enacted as subsection (13) in House Bill 05-
1254 but was renumbered on revision for ease of location. 
 
Cross references: (1) In 1991, this entire section was added by the "Water Conservation Act 
of 1991". For the short title and the legislative declaration, see sections 1 and 2 of chapter 
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328, Session Laws of Colorado 1991. 
 
(2) For the legislative declaration contained in the 2004 act amending this section, see 
section 1 of chapter 373, Session Laws of Colorado 2004. 
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Appendix H - Funding Options for Water Conservation Planning and Implementation

Great Western Institute/Brendle Group

Funding 
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Name of 
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Re
tr
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Federal USBR Water and Energy 
Efficiency Grants

Maximum: 
$300k (small projects); 
$1.5M (large/phased projects)
Average (FY2011):
~$237k (small projects); 
~$577k (large/phased projects)

50% x x x x x x x

Federal USBR System Optimization 
Review Grant

 $300k per project (maxiumum) 50% x x x

Federal NRWA/ 
USDA

NRWA Revolving Loan 
Fund

 $100k per project (maxiumum); 
population <10,000 required 

25% x x x

Federal USDA Emergency Water 
Assistance Grants

 $150,000 or $500,000 (maxiumum); 
population <10,000 and significant 
decline in quantity or quality due to 
emergency required 

None x

Federal USDA
Water and Waste 
Disposal Direct Loans and 
Grants

 No stated funding limit; 
population <10,000 required 

Requires 
funding 
from other 
sources

x x x

State CWRPDA Drinking Water Revolving 
Fund

 $2M for direct loans; 
>$2M (leveraged loans) may take 
additional time; 
pop. <5,000 can receive grant 

20% x x x

State CWRPDA Small Water Resources 
Projects

Maximum:
Invstmt grade: $500M;
1000+ taps or 2500+ pop.: $2.55M;
650+ taps or 1000+ pop.: $250k

None x x x

State CWRPDA Water Pollution Control 
Revolving Fund

 $2M for direct loans; 
>$2M (leveraged loans) may take 
additional time; 
pop. <5,000 can receive grant 

20% x x x

State CWRPDA Water Revenue Bonds

Maximum:
Invstmt grade: $500M;
1000+ taps or 2500+ pop.: $2.55M;
650+ taps or 1000+ pop.: $250k

None x x x

State CWCB
Water Conservation 
Planning Grants

Maxiumum:
<$50k can be submitted any time;
>=$50k must be submitted by 1st of 
month prior to bi-monthly Board mtg

25% x x x x x

State CWCB
Water Conservation 
Implementation Grants

Maxiumum:
<$50k can be submitted any time;
>=$50k must be submitted by 1st of 
month prior to bi-monthly Board mtg

25% x x x x x

State CWCB

Water Resource 
Conservation Public 
Education and Outreach 
Grants

Maxiumum:
<$50k can be submitted any time;
>=$50k must be submitted by 1st of 
month prior to bi-monthly Board mtg

25% x x

State CWCB Water Supply Reserve 
Account

Basin Account: No Limit;
State Account: $1M maximum

20% x x x x x x x x x

State DOLA
Community 
Development Block 
Grant No stated funding limit Not stated

x x x

State DOLA
Local Government Water 
& Wastewater 
Management

No direct funds None

State CRWA Technical Assistance No direct funds None

LEGEND
CRWA Colorado Rural Water Asssociation
CWCB Colorado Water Conservation Board
CWRPDA Colorado Water Resources and Power Development Authority
DOLA Department of Local Affairs
NRWA National Rural Water Association
USBR United States Bureau of Reclamation
USDA United States Department of Agriculture

CRWA provides technical assistance that may support many of the activities listed

Funding Source Fund Details Water Loss Management (Infrastructure) Water Conservation (Catch-all)

DOLA staff support in development of programs and identification of other funding sources for 
many of the activities listed

http://www.usbr.gov/WaterSMART/weeg/�
http://www.usbr.gov/WaterSMART/weeg/�
http://www.usbr.gov/WaterSMART/sor/index.html�
http://www.usbr.gov/WaterSMART/sor/index.html�
http://12.147.232.171/�
http://12.147.232.171/�
http://www.rurdev.usda.gov/UWP-ecwag.htm�
http://www.rurdev.usda.gov/UWP-ecwag.htm�
http://www.rurdev.usda.gov/UWP-dispdirectloansgrants.htm�
http://www.rurdev.usda.gov/UWP-dispdirectloansgrants.htm�
http://www.rurdev.usda.gov/UWP-dispdirectloansgrants.htm�
http://www.cwrpda.com/DWRFsubmenu.htm�
http://www.cwrpda.com/DWRFsubmenu.htm�
http://www.cwrpda.com/SWRPsubmenu.htm�
http://www.cwrpda.com/SWRPsubmenu.htm�
http://www.cwrpda.com/WPCRFsubmenu.htm�
http://www.cwrpda.com/WPCRFsubmenu.htm�
http://www.cwrpda.com/WRBPsubmenu.htm�
http://cwcb.state.co.us/LoansGrants/water-efficiency-grants/Pages/WaterConservationPlanningGrants.aspx�
http://cwcb.state.co.us/LoansGrants/water-efficiency-grants/Pages/WaterConservationPlanningGrants.aspx�
http://cwcb.state.co.us/LoansGrants/water-efficiency-grants/Pages/WaterConservationImplementationGrants.aspx�
http://cwcb.state.co.us/LoansGrants/water-efficiency-grants/Pages/WaterConservationImplementationGrants.aspx�
http://cwcb.state.co.us/LoansGrants/water-efficiency-grants/Pages/WaterResourceConservationPublicEducationAndOutreachGrants.aspx�
http://cwcb.state.co.us/LoansGrants/water-efficiency-grants/Pages/WaterResourceConservationPublicEducationAndOutreachGrants.aspx�
http://cwcb.state.co.us/LoansGrants/water-efficiency-grants/Pages/WaterResourceConservationPublicEducationAndOutreachGrants.aspx�
http://cwcb.state.co.us/LoansGrants/water-efficiency-grants/Pages/WaterResourceConservationPublicEducationAndOutreachGrants.aspx�
http://cwcb.state.co.us/LoansGrants/water-supply-reserve-account-grants/Pages/main.aspx�
http://cwcb.state.co.us/LoansGrants/water-supply-reserve-account-grants/Pages/main.aspx�
http://www.colorado.gov/cs/Satellite/DOLA-Main/CBON/1251592177272�
http://www.colorado.gov/cs/Satellite/DOLA-Main/CBON/1251592177272�
http://www.colorado.gov/cs/Satellite/DOLA-Main/CBON/1251592177272�
http://www.colorado.gov/cs/Satellite/DOLA-Main/CBON/1251594652627�
http://www.colorado.gov/cs/Satellite/DOLA-Main/CBON/1251594652627�
http://www.colorado.gov/cs/Satellite/DOLA-Main/CBON/1251594652627�
http://coloradoruralwaterassociation.club.officelive.com/WaterTechnician.aspx�
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Appendix J – Responses to Public Comments Received 
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