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I.  Background 
 
 Purpose 
The City of Lamar Water and Wastewater Department has been providing the city with water and sewer 
services for over 135 years. Although the city has undertaken numerous upgrades, rehabilitation, and 
expansion projects over the years, most of the existing infrastructure was funded and built during the New 
Deal-era programs. 
 
City of Lamar Wells 12 and 13 were developed in the 1950’s and used for municipal supply until 2012, when 
Microscopic Particulate Analysis water quality testing was conducted, resulting in a reclassification of 
both wells as Ground Water Under Direct Influence of Surface Water (GWUDI) sources by the Colorado 
Department of Public Health and Environment (CDPHE).  The wells were taken out of service at that time.  
 
A Feasibility Study conducted in 2014 concluded that it is feasible to redevelop both wells for non-potable 
irrigation use.  Once the water activity is completed, water can be used for any non-potable municipal 
application, including irrigation of a city-owned cemetery and golf course currently watered with potable 
water. 
 
Both wells will be cleaned and bailed.  New casings will be installed inside the original casings, and 
gravel pack will be installed between the two casings.  New pumps will be installed.  Existing well houses 
will suffice, as will some interior piping.  Interior pumping will be reconnected and replaced where 
appropriate, and electrical service will be re-connected.  An existing SCADApack controller will be 
installed and connected.  New transmission line will be installed between the wells, and from the wells to 
an existing system for irrigation use. 
 

Objective 
The objective of this project is to restore the use of two very productive wells by repurposing them for 
nonpotable irrigation use.  The water thus recovered will replace potable water currently being used for 
municipal irrigation, up to 1.5 MGD during irrigation season.   
 
The demand for potable water supply fluctuates, but during spring and summer months potable water 
demand is at its peak simultaneously with peak demand for irrigation.  Lamar’s water treatment capacity 
has been struggling to keep pace with demand during typical summer months. 
 
Another efficiency to be realized will be a decrease in water treatment operation and maintenance costs.   
 
 Study Area Description 
The well field is located southeast of Lamar in Prowers County, Colorado.  Both wells are located on 
land owned by the City of Lamar.  See Appendix A for Service Area Map. 
 
 Previous Studies 

 Memo:  City of Lamar Irrigation Feasibility Study, completed April 1, 2014, by JVA 
Consulting Engineers is offered as Appendix B. 
 

 Alternative Analysis & Implementation Plan for Well #12 and #13, completed July 1, 
2014, by JVA Consulting Engineers is offered as Appendix C, and constitutes the technical 
Feasibility Study for this application. 

 
In addition to thorough analysis by JVA, the report contains appendices including the following: 
 



Appendix A - References 
1) Evaluation of Ground Water Sources to Determine Direct Influence of Surface Water 
2) Summary of Accepted Alternative Membrane Filtration Technologies 
3) General Purpose Water Well Permit Application Form 

Appendix B – Design Calculations 
1) Flow and Loading Calculations 
2) Pump Sizing Calculations 

Appendix C – Equipment Technical Data 
1) Pump Information – Well Pump Curve for Well #12 and #13 
2) Well Casing and Screen 
3) PVC C900 DR18 
4) SCADAPack Schematic 

 
II. Project Sponsor 

The City of Lamar is the county seat of Prowers County, and is located on the southeastern plains of 
Colorado on the banks of the Arkansas River.  Located along the Santa Fe Trail, Lamar was founded 
in 1886.  Its early economy was largely based on the cattle business.  It was located near two 
important cattle trails originating in Texas, and became a railhead of livestock shipping facilities. 
 
The City of Lamar Water and Wastewater Department is the project sponsor.  This Enterprise has 
been providing the City of Lamar with water and sewer services for over 135 years.   
 

III. Water Rights 
The City of Lamar owns a portfolio of groundwater and surface water rights and utilizes these 
rights to provide water services obtained from water supply wells completed in the alluvial and 
bedrock aquifers in the area.  
 
The surface water rights used by the City for irrigation and aquifer recharge or leased for irrigation 
uses on nearby farms includes the ownership of shares in the Fort Bent Ditch Company, Lamar 
Canal Company, and the Lower Arkansas Water Management Association (LAWMA). Lamar is 
located in the Southeastern Colorado Water Conservancy District and may purchase Fryingpan-
Arkansas Project water. 
 
The City currently has an application before Water Court (05CW107-A) which seeks to change the 
type of use and place of use of the City’s shares of the capital stock of the Ft. Bent Ditch Company. 
New uses to the originally decreed use of agricultural irrigation include potable and non-potable 
irrigation, domestic and household purposes, commercial, municipal, industrial, generation of 
electric power and power generally, fire protection, recreation, fish and wildlife preservation and 
propagation, agricultural uses, livestock water, aqua culture, evaporation, wetlands propagation, 
ground water recharge, augmentation, replacement and uses in substitute supply plans to replace 
depletions to the Arkansas River and its tributaries.  The City has also requested that the place of 
use of the Ft. Bent Ditch Shares should be changed from their historical place of use to the 
municipal service area and customers of the City of Lamar. 
 
The City obtains its water supplies from forty-three wells.  Thirty-four of these forty-three wells are 
known as the “Clay Creek Alluvial well field” and provide the City’s potable water via pipelines to 
the City’s above-ground water storage tanks. These wells are completed in the Clay Creek alluvium, 
which was mapped by the U.S. Geological Survey in Open File Report 72-192 as a relatively narrow 
alluvial channel extending south from the Arkansas River. Although this alluvial channel is 
commonly referred to as the Clay Creek alluvium, the lower 3 or 4 miles of Clay Creek are separated 



from it, and well pumping depletes the Arkansas River directly at a location downstream from 
Lamar rather than through Clay Creek. Only 26 of the 34 wells in the Clay Creek well field are 
currently active. A recharge program of the Clay Creek aquifer has been active since 1973 using the 
City’s Fort Bent water rights and purchases of Fryingpan-Arkansas Project water. In addition, a 
floating pump was installed several years ago in the south end of the recharge pond. This floating 
pump provides non-potable water via pipeline to the City’s concrete reservoirs for irrigation uses at 
the golf course and the Fairmount Cemetery. The floating pump can also provide water via pipeline 
to a small aquifer recharge area located south of Well No. 4.  By repurposing Well 12 and 13, the 
City will be able to eliminate the floating pump and the associated maintenance it entails.  
 
Well 12 and 13 are located near the irrigation pipeline and with the installation of an additional 
3,200 linear feet of pipe, will be able to convey Lamar surface water to the open reservoirs utilizing 
a non-potable irrigation pipeline; alleviating the high demand on the potable transmission line 
during peak flows, as well as delivering irrigation water free of Chlorine and Fluoride treatment. By 
removing the increased summertime demand from the highest quality water from south well field 
and utilizing a lesser quality water from the middle well filed, the City can meet the high potable 
water demands with the best quality water available. 
 

Water Supply/Demand 
A Comprehensive Water Plan completed in 2007 concluded that the City's currently owned surface and 
groundwater rights provide adequate water rights to meet its projected growth.  It recognized the need for 
improvements to infrastructure. 
 

IV. Project Description – Analysis of Alternatives & Selected Alternative 
 
See Appendix C for the following items: 
  

Existing Conditions 
 Basis of Design 
   Well Demand 
   Well Screen Selection 
   Site Civil Work 
   Developing the Wells – Acidizing 
   Disinfecting Water Wells 
   Well Pump Sizing 
   Internal Piping 
   Instrumentation and Controls 
   Power 
   Site Piping   

Alternative Analysis 
   Alternate 1 – Do Nothing Alternative 
   Alternate 2 – Redevelop Well #12 and #13 as Potable Supply 
   Alternate 3 – Relocate Well #12 and #13 as a Potable Source 
   Alternate 4 – Redevelop Well #12 and #13 as Municipal Irrigation Supply 
 Recommended Alternative 
 

 
 
 
 



Cost Estimate 
 

 
 
 
  
 
 

REPURPOSING OF LAMAR WELLS 12 & 13 FOR NON-POTABLE IRRIGATION USE

BUDGET BY TASK

TASK DESCRIPTION QTY UNITS  UNIT COST  SUB-TOTAL 

 IN-KIND 

LABOR, EQUIP, 

MATERIALS  TOTAL COST 

Task 1 DESIGN AND PERMITTING

Des ign and Permitting 1 LS 34,000              34,000        -                  34,000         

TOTAL TASK 1 34,000$       

Task 2 GENERAL CONDITIONS

Mobi l i zation and Si te Preparation 1              LS -                   -              -                  -               

Eros ion Control 1              LS 1,000                1,000          -                  1,000           

Contractor Overhead and Profi t (Indirect In-kind) -           LS 46,000              46,000             46,000         

TOTAL TASK 2 47,000$       

Task 3 WELL REDEVELOPMENT

Clean, Acidize, and Dis infect Wel l  #12 62            LF 125                   7,750          1,300               9,050           

Clean, Acidize, and Dis infect Wel l  #13 71            LF 125                   8,875          1,300               10,175         

Insta l l  10: Wel l  Screen and Gravel  Pack 2              EA 7,500                15,000        2,800               17,800         

Wel l  #12 pump - 300 gpm 1              EA 8,000                8,000          900                  8,900           

Wel l  #13 pump - 475 gpm 1              EA 10,000              10,000        900                  10,900         

TOTAL TASK 3 56,825$       

Task 4 WELL HOUSE INFRASTRUCTURE

Repairs  to Exis ting Faci l i ty 2 EA                    500 1,000                            300 1,300           

Pa inting 2 EA                    500 1,000                            300 1,300           

SCADAPack - Insta l l  Only (re-use exis ting) 1 LS                       -   -                             2,000 2,000           

Misc. Instrumentation and Controls 1 LS                 8,500 8,500                               -   8,500           

Power to Wel l  House 2 EA                       -   -                             3,500 3,500           

Flow Meter with Analog Output 2 EA                 5,000 10,000                          200 10,200         

TOTAL TASK 4  $       26,800 

Task 5 INTERIOR PIPING AND SITE PIPING

6-Inch Check Valve 2 EA                 4,000 8,000                            100 8,100           

6-Inch Butterfly Va lve 2 EA                 2,500 5,000                            100 5,100           

Reconnect to Exis ting Steel  Riser 2 EA                    500 1,000                            100 1,100           

6-inch Gate Valve 2 EA                 2,500 5,000                            300 5,300           

6-inch C-900 PVC 1175 LF                      25 29,375                       9,300 38,675         

10-inch C-900 Pvc 1975 LF                      35 69,125                     16,200 85,325         

Tie into Exis ting 6" Steel  Waterl ine 2 EA                    750 1,500                            500 2,000           

12" Tee with Cap, G.V. at Floating Pump Line 1 LS                 3,500 3,500                            600 4,100           

Class  6 Base Materia l  (3,928 Tons  @ $11/Ton) 1 LS                       -   -                           43,300 43,300         

TOTAL TASK 5 193,000$     

Task 6 CONSTRUCTION MANAGEMENT

Construction Adminis tration (4% of subtota l ) 1 LS 12,000              12,000        -                  12,000         

Contingency (10% of subtota l ) 1 LS 28,000              28,000        -                  28,000         

TOTAL TASK 6 40,000$       

TOTAL PROJECT COST 267,625      130,000           397,625$     



Implementation Schedule 
 

 
 
 

Impacts 
When returned to service for non-potable use, the subject wells are expected to provide up to 3.44 acre 
feet per day during irrigation season.  This potable water will be used for irrigation of recreational 
facilities, freeing up potable sources for municipal demand, therefore serving both municipal and 
recreational purposes.  Demands on the water treatment system will be reduced, lowering the cost of 
maintaining and operating that system. 
 

Institutional Feasibility 
The project team will coordinate with Lamar Light and Power in order to restore power to both 
well houses.  The team will be prepared to work with the Colorado Division of Water Resources if 
re-drilling either well to a greater depth becomes necessary, although this is not expected.  No other 
institutional considerations should arise.   
 

V. Financial Feasibility Analysis 
 
The amount of loan funding requested is $100,000, for a period of 10 years, at a rate of 1.95%. 
The table below summarizes project funding.  Lamar will complete the construction in-house, a 
value of $86,700 for labor and equipment.  In addition, they will provide cash and materials totaling 
$49,300.   
 

 
 
The Lamar Water/Wastewater Department relies on revenues derived from water and tap fees.  A 
pledge of revenues is offered as loan collateral.   
 
The City of Lamar Water/Wastewater Department’s Fiscal Year 2015 Budget reveals that day-to-
day operations total only 54% of operating revenues, leaving a healthy margin dedicated to 
improvements.  See Appendix D for the City of Lamar 2015 Budget. 
 

VI. Conclusions and Recommendations 
 
The City of Lamar Water/Wastewater Department is aggressively pursuing much-needed 
improvements to aging water infrastructure, completing a number of projects in quick succession, 

TASK PROJECT SCHEDULE START DATE FINISH DATE

1 DESIGN AND PERMITTING Upon NTP             NTP + 60 days

2 GENERAL CONDITIONS NTP + 45 days NTP + 60 days

3 WELL REDEVELOPMENT NTP + 75 days NTP + 180 days

4 WELL HOUSE INFRASTRUCTURE NTP + 75 days NTP + 180 days

5 INTERIOR PIPING AND SITE PIPING NTP + 120 days NTP + 245 days

6 CONSTRUCTION MANAGEMENT NTP + 180 days NTP + 245 days

FUNDING SUMMARY

In-Kind Labor and Equipment 86,700     

Ci ty of Lamar Cash Match 49,300     

Bas in Funds 25,000     

Statewide Funds 136,625   

CWCB Loan 100,000   

TOTAL COST 397,625   



with a goal of long-term sustainability.  This project provides great benefit for the relatively small 
cost of the project.  Funding by a combination of WSRA Grants and CWCB Loan ensures the financial 
viability of this project, and also ensures that these valuable repairs will be constructed in a timely 
manner, maximizing the benefit to residents of the City of Lamar. 
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April 1, 2014 

Mr. John Sutherland, Jr., Administrator 
City of Lamar 
102 E. Parmenter Street 
Lamar, CO 81052 

Reference:   City of Lamar Irrigation Feasibility Study 

Dear John,  

JVA has completed an Irrigation Feasibility Study for the redevelopment of Well #12 and Well 
#13 for raw water irrigation use for the City of Lamar (COL). This letter serves as a feasibility 
study for the COL to summarize the current condition of the wells and to determine the 
feasibility of irrigation implementation and compliance with the Colorado Division of Water 
Resources (CDWR).  After acceptance of this report, we will finalize alternatives to implement 
the proposed irrigation project and provide opinions of probable cost (OPC) for the project. 
Permitting requirements for the proposed work have also been investigated. 

The purpose of this feasibility study is to review and evaluate Well #12 and Well #13 of which 
are currently out of service and to determine their suitability to be upgraded and redeveloped to 
serve as a source of non-potable water for irrigation in the COL.  JVA understands the current 
provisions for irrigation of the Spreading Antlers Public Golf Course and other local City Parks 
is mainly through the use of the COL’s potable water supply.  Providing these areas with non-
potable water from currently unused existing wells will greatly reduce the demand on COL's 
potable water supply.  

This study provides a brief summary of information on the location and history of the wells, 
existing conditions, technical information, and a recommended approach for putting the wells 
back online.  During this study we have evaluated the water quality of the sources with regards to 
salinity and sodium concentration, pH levels, alkalinity, and other specific ions currently 
impacting the water conditions. 

LOCATION AND HISTORY  

The well field is located Southeast of the COL in Prowers County, Colorado.  The approximate 
latitude and latitude is 38°03'17.5"N, 102°34'12.3"W, and 38°03'26.7"N, 102°34'04.5"W for 
Well #12 and Well #13, respectively.  Both wells are currently on land owned by the City of 
Lamar. 

According to the CDWR and COL records, Well #12 was put into operation in April 1955 and 
Well #13 was put into operation in November 1954 and served as municipal supply.  In the early 
1960’s a flood damage or destroyed a vast majority of the pumps.  After the flooding event, these 
wells were reinstated and put back into service for municipal supply. 

JVA, Incorporated 

1319 Spruce Street 

Boulder, CO 80302 

Ph: 303.444.1951 

Fax: 303.444.1957 

Toll Free:877.444.1951 
 
Web site: 
www.jvajva.com 
 
E-mail: 
info@jvajva.com 
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After rigorous microscopic particulate analysis (MPA) water quality testing by the COL, Wells 
#12 and #13 were classified as ground water under the direct influence (GWUDI) of surface 
water on May 17, 2013 by the Colorado Department of Public Health and Environment 
(CDPHE).  As a result, to utilize the wells for potable water use COL must meet the Long Term 
2 Enhanced Surface Water Treatment Rule (LT2SWTR).  To meet the requirements of 
LT2SWTR, COL must use conventional filtration, direct filtration, slow sand filtration, or an 
alternative filtration technology in addition to a minimum 0.5-log giardia and 4.0-log virus 
inactivation by disinfection, depending on the type of filtration.  Upgrading these wells for 
potable water use will necessitate large capital costs as well as ongoing maintenance expenses 
for operation. 

EXISTING CONDITIONS 

Well #12 and well #13 are currently out of operation and physically disconnected from the well 
field transmission pipes.  Both are in similar physical condition, the buildings that house the well 
pumps remain in good condition.  Each site contain the existing electrical panel from previous 
operation although power has been disconnected from both buildings.  Well #13 has a 16 inch 
diameter well casing to a depth of 54 feet and Well #13 has a 16 inch diameter well casing to a 
depth of 67 feet.  Since the cease of operation, the well pumps have been removed from the well, 
the well has been capped and each discharge pipe has been cut. 

Historical data and well permits show Well #12 and Well #13 yielding 690 gallons per minute 
(gpm) and 200 gpm, respectively.  Together these wells can produce 890 GPM or roughly 1.28 
million gallons per day (MGD) if operated 24 hours a day.  The existing pumps used for 
operation were Hitachi 50 horse power (HP) electric submersible pumps running on three phase 
power at 460 volts.  Although power to the buildings have been terminated, service to the site 
exists within close proximately of the well houses and can be connected easily.  Additional 
information for Well #12 and Well #13 is summarized below in Table 1. 

Table 1 – Existing Well Overview 

WATER QUALITY 

When evaluating water quality for irrigation suitability, the following criteria are analyzed: 

Constituents Well #12 Well #13 

Well Location 38°03'17.5"N  102°34'12.3"W 38°03'26.7"N  102°34'04.5"W 

Drill Depth and Diameter 67 feet deep, 16 inch diameter 54 feet deep, 16 inch diameter 

Static Water Level (from top) 41 feet 35 feet 

Yield at depth 690 gpm @ 47.5 feet 200 gpm @ 40 feet 

Pump – Make 
Hitachi 50 HP submersible 
pump 

Hitachi 50 HP submersible 
pump 

Pump – Power 3 phase, 460V @ 60Hz 3 phase, 460V @ 60Hz 

Current Classification GWUDI of Surface Water GWUDI of Surface Water 
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 Salinity Hazard 
o Total soluble salt content 

 Sodium Hazard 
o Relative proportion of sodium to calcium and magnesium ions 

 pH level 
o Acid or base 

 Alkalinity  
o Carbonate and bicarbonate 

 Specific Ions 
o Chloride, sulfate, boron, and nitrate 

 
As the existing pumps are not installed in the Wells #12 and #13, we were not able to obtain 
recent water quality data, however, the water quality of nearby wells was evaluated.  Table 2 
summarizes the available water quality information from nearby wells.  It is recommended that 
samples of Well #12 and Well #13 are collected prior to project implementation. 
 

Table 2 – Water Quality 

IMPLEMENTATION FEASIBILITY 

The current location of the wells are on land owned by the COL, thus there will not be any 
easement concerns during planning and construction.  Both existing well houses are to remain in 
their current condition and do not need extensive improvements.  Recommended upgrades 
required for the successful implementation include the following:  installation of new well 
casings and pumps, restore power to both facilities, restore digital communication with pump 
houses, and installation of new water transmission line.   

New pumps and well casings will be installed at Well #12 and Well #13.  The original casings 
must first be removed.  Based on recent experience and equipment, COL staff are able to install 
new well casings.  New pumps will be dropped into the wells and the discharge lines will be tied 
into the existing above ground risers within the well pump houses.  Outside the well houses, the 
existing discharge lines will be exposed, cut and tied into a new transmission line. 

To transport the well water, it is proposed that a new waterline be installed to combine flows 
from Well #13 to Well #12.  The combined line will be transmitted to the existing 12-inch 
Floating Pump Waterline (FPW) that is currently in service and bisects the Middle Well Field to 
the Raw Water Reservoirs.  Well #12 and #13 will be connected by means of approximately 
1,175 LF of new waterline running southwest to Well #12 from Well #13.  At Well #12, the 
waterline will be increased in size to accommodate the combined flow from both wells and run 
to the connection location on the existing 12-inch FPW.  That larger diameter transmission line 
from Well #12 to the FPW will be approximately 1,975 LF of new distribution piping. 

Constituent Well #11 Well #14 

Total Hardness 645 mg/L as CaCo3 692 mg/L as CaCo3 

Conductivity 1,600 µs/cm Unknown 



City of Lamar – Well #12 and Well #13 
Feasibility Study 

April 1, 2014 
Page 4 of 5 

 

BOULDER                              I                             FORT COLLINS                             I                           WINTER PARK 

Restoring power to each of the well houses will be provided by COL Light and Power staff.  
Existing power that once fed these buildings was terminated when the wells were taken offline, 
but electric transmission lines are within close proximity of each location and can be easily 
reconnected.  Overhead power will be dropped to from existing transmission lines and will 
connect to the well houses using the existing power poles.  Both well houses contain the original 
transformer and control boxes on the inside of the buildings that will be reused.  New meters will 
be set on the exterior of each facility.  Existing meter boxes remain and will be reused. 

Digital communication will be provided to each of the well houses via an unused existing 
supervisory control and data acquisition (SCADA) system currently owned by the City of Lamar 
Water Department.  This system will be used to monitor and track each of the well houses in 
real-time. Both well houses have existing transmission antennas on the exterior and existing 
communication cables into the pump control panels.  They will be reused with the proposed 
SCADA system.  It is proposed that the repurposed SCADA be installed at a location that is 
operated by the Parks and Recreation Department to facilitate autonomous operation of the 
irrigation system.  This will transfer responsibility and control of the raw water irrigation system 
to the department involved with the day to day operations of COL irrigation. 

ALTERNATIVES ANALYSIS & IMPLEMENTATION 

JVA will provide a comprehensive alternatives analysis & implementation plan should the City 
of Lamar decide to pursue the project.  This analysis will include detailed information on the 
hydraulic requirements for pump and transmission line sizing, well casing specification, 
electrical details for providing power to both facilities, installation of digital communication 
system, and waterline alignment and design.  These design criteria will include, but not limited to 
recommended materials, specifications, sizing and layout, and construction information on 
documents suitable for the COL to construct. 

As part of the implementation plan, we will provide a detailed opinion of probable cost (OPC) in 
which the COL can choose from to meet their needs.  This analysis will look at the project from 
several different viewpoints to ensure the COL is receiving all the necessary information 
required to make an informed decision as to the best way to plan for, design, and construct the 
project.  JVA will work the COL to ensure all permitting information is obtained and accounted 
for prior to the start of construction.  The design will ensure the system meets the current and 
future demand of irrigation required and to ensure all components meet or exceed the current 
design standards.  As attached to this document, C1.0 shows preliminary alignment of the 
waterline. 

CONCLUSION 

After evaluation of the current condition of Well #12 and Well #13, water quality and potential 
hurdles, JVA has concluded that it is feasible to redevelop both wells for the purpose of 
providing the COL with irrigation water for its golf course and parks.  The available water 
quality did not suggest any negative impacts or suggest unsuitability for irrigation purposes; 
however, additional samples of actual wells should be completed as part of the implementation 
plan.  This project will alleviate potable water demand during the highest consumption months 
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during the summer.  This project will also provide a reliable and dedicated source for irrigation, 
while reducing energy consumption by not treating water for irrigation purposes. 

We appreciate the opportunity to work with the City of Lamar and look forward to the next 
phase of this project.  Please feel free to contact me at your convenience if you have any 
questions or comments regarding this memorandum. 

Sincerely, 

JVA, Inc.  

 
_______________________ 
Josh J. McGibbon, P.E. 
Vice President 
 
 
Attachments: C1.0 – City of Lamar – Irrigation Raw Waterline – Preliminary Layout 
 
 
CC:  Josh Cichocki, City of Lamar – Wastewater Director 
  Andrew Sparn, JVA – Project Engineer 
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SECTION 1 – GENERAL INFORMATION 
The purpose of this Alternative Analysis and Implementation Plan is to provide the City of 
Lamar (Lamar) with information in regards to the two existing groundwater wells that are 
currently not in use.  This document is a planning tool to assist Lamar with the most sustainable 
and cost effective use of these existing wells.  The motivation to redevelop the existing wells is 
due to their past productivity and the potential to either provide Lamar with additional sources of 
potable water or to be used as sources of non-potable water for municipal irrigation.  This section 
will summarize the existing conditions of the two wells in consideration for redevelopment. 

PROJECT PURPOSE AND DESCRIPTION 

Lamar currently provides potable water for irrigation to the Spreading Antlers Public Golf 
Course and Fairmont Cemetery.  The purpose of this alternatives analysis is to provide Lamar 
with three options for the existing inactive wells and the most cost effective and sustainable plan.  
The Alternatives Analysis and Implementation Plan considers no action, redevelop the wells for 
potable use, or to redevelop the wells for municipal irrigation use.  This planning document will 
analyze each alternative, weigh the advantages and disadvantages and provide opinions of 
probable cost (OPC) for each alternative. 

SOURCE WATER 

According to the Colorado Division of Water Resources (CDWR) and Lamar records, Well #12 
was developed and put into operation in April, 1955 and Well #13 was developed and put into 
operation in November, 1954 and are permitted as municipal supply.  In the early 1960’s a flood 
damaged these wells in addition to many of the other wells in the area.  After the flooding event, 
these wells were reinstated and put back into service for municipal supply. 
 
In the past several years the wells have been inactivate and the pumps have been removed, power 
supply disconnected, and the wells capped.  This occurred after the wells were classified as 
Ground Water Under Direct Influence of Surface Water (GWUDI) by the Colorado Department 
of Public Health and Environment (CDPHE) Water Quality Control Division (Division).  
GWUDI is defined as “any water beneath the surface of ground with significant occurrence of 
insects or other microorganism’s, algae, or large-diameter pathogens such as Giardia lamblia or 
Cryptosporidium, or significant and relatively rapid shifts in water characteristics such as 
turbidity, temperature, conductivity, or pH which closely correlate to climatological or surface 
water conditions.” 
 
In March of 2012, CDPHE released its Safe Drinking Water Program Policy #3 (SDWPP3), 
which formally outlines the methodology the State of Colorado uses to classify drinking water 
supply sources as either groundwater or GWUDI.  SDWPP3 established screening criteria to 
define groundwater sources.  The screening criteria are: 
 

 The source has adequately passed a visual well inspection 
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 The source depth is greater than 50 feet 
 Aquifer recharge activities are occurring at greater than 500 feet from the source 
 Time of travel must be greater than 50 days. 

 
The classification of GWUDI means the water is more susceptible to contamination due to its 
close proximity to a surface water source or surface water runoff and shallow screened depth.  
Since surface water contributes to the ground waters recharge, the more shallow the well, the 
more risk is posed to contain contamination.  Once a well source has been identified as 
potentially being GWUDI, the system can elect to install appropriate treatment or commence a 
series of microscopic particulate analysis (MPA) water quality testing.  MPA testing was 
conducted for Wells #12 and #13 from April 2012 through September 2012, and the Division 
reclassified both wells as GWUDI sources.  The determination letter for Well #12 is attached in 
Appendix A. 
 

PROJECT LOCATION AND EXISTING CONDITIONS 

The well field is located Southeast of Lamar in Prowers County, Colorado.  The approximate 
latitude and longitude is 38°03'17.5"N, 102°34'12.3"W, and 38°03'26.7"N, 102°34'04.5"W for 
Well #12 and Well #13, respectively.  Both wells are located on land owned by the City of 
Lamar.  Well #12 and Well #13 have been inactivated; however, the casing for Well #12 may be 
in suitable condition for reuse.  The casing for Well #13 is in poor condition and cannot be 
reused as a proper well casing.  Both wells are covered by small buildings, of which are also in 
good condition and suitable for reuse.  Power has been physically disconnected from each 
facility, but a power source remains in close proximity and can be reconnected without 
significant work.  Table 1 provides additional information as to the existing conditions of the 
wells as they were once utilized and listed by the state. 

Table 1 – Existing Wells Summary 

 

  

Constituents Well #12 (Permit No. 19937-V) Well #13 (Permit No. 20018-R) 

Well Location 38°03'17.5"N  102°34'12.3"W 38°03'26.7"N  102°34'04.5"W 

Drill Depth and Diameter 62 feet deep, 16 inch diameter 71 feet deep, 16 inch diameter 

Static Water Level (from top) 41 feet 40 feet 

Yield 300 gpm 475 gpm  

Pump – Make Hitachi 50 HP submersible pump Unknown 

Pump – Power 3 phase, 460V @ 60Hz 3 phase, 460V @ 60Hz 

Current Classification GWUDI GWUDI 
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SECTION 2 – BASIS OF DESIGN 
This section will cover the basis of design to redevelop Well #12 and Well #13.  The wells 
proposed for redevelopment are Well #12 and Well #13.  Table 1 in the previous section 
summarizes the existing characteristics of each well and pump.  This section evaluates 
redeveloping of each well to ensure they operate efficiently, and considers well screen selection, 
necessary site improvements, well disinfection and cleaning, submersible pump design, and 
piping and appurtenances. 

WELL DEMAND 

By matching historical production from the wells, Well #12 and Well #13 are proposed to be 
designed for 475 gallons per minute (gpm) and 300 gpm, respectively.  At maximum flow, these 
wells will produce 775 gpm, or approximately 1.12 million gallons per day (MGD).  This will be 
the determining factor for peak pumping times for the basis of design.  Although they will be 
capable of producing 1.12 MGD, this may only be necessary during the peak irrigation season. 

WELL SCREEN SELECTION 

From the information below in Table 2, existing information indicates that both wells have 16 
inch diameter steel screens.  To redevelop the existing wells, both Well #12 and Well #13 will 
need to be cleaned and have new pumps installed.  Prior to final redevelopment plan, a pump 
production test and water quality samples should be taken for each well to determine if further 
development will be necessary.  If the existing casing can be properly cleaned, a new 10 inch 
diameter slotted PVC casing should be installed.   

A 10 inch diameter PVC pipe would be installed within the existing 16 inch diameter well casing 
and will be gravel packed between the new and existing with washed crushed rock.  The existing 
casing should be bailed of gravel or fines prior to installing the new casing.  PVC pipe is a 
lightweight alternative to steel with a high resistance to corrosion and is highly recommended for 
modern day wells.  10 inch slotted SDR 26 PVC (0.10 inch width slots spaced at 0.5 inches) is 
available for the PVC material.  Additional well screen information can be found in Appendix C. 
For the purposes of estimating cost, new casings are considered for purchase.  If Lamar has 
existing well casings stockpiled, the total cost of redevelopment will be reduced.  

Table 2 – Well Casing Parameters 

Parameter Description 
Well #12 (Permit 
No. 19937-V) 

Well #13 (Permit 
No. 20018-R) 

Unit 

DEXIST Diameter of Existing Casing  16.0 16.0 Inch 

MEXIST Existing Well Casing Material Steel Steel - 

DPROPOSED Diameter of Proposed Casing 10.0 10.0 Inch 

MPROPOSED Proposed Well Casing Material SDR 26 PVC SDR 26 PVC - 
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The well screen is the area in which the water flows from the aquifer into the well.  The area 
being redeveloped consists of sandy soil and fine particulates, therefore a finer screen will be 
used.  The addition of gravel between the new and existing will help prevent the finest 
particulates from entering the well during pumping and provide structural support in this annular 
void. 

SITE CIVIL WORK 

Both Well #12 and Well #13 will need several modifications.  To redevelop the wells, the 
installers will need access from the top of the building.  Based on observations from a past site 
visit, it is assumed the access hatch above each of the wells will be usable to set the new well 
casings, and install the well pump without having to remove the roof of each facility.  Minor 
repairs may be needed depending on the conditions of each roof. 

DEVELOPING THE WELLS - ACIDIZING 

Once the new well casing and screens have been installed, the wells will need to be purged to 
remove built up clay, silt, fine sand, drilling mud, and other detererious material from the 
vicinity of the well screen and from behind the gravel pack.  Since these wells are existing and 
have been redeveloped as opposed to re-drilled, the new casings will be installed inside the 
existing casings, this step will be at the discretion of the owner, but is recommended.  A well 
brush can also be used prior to chemical treatment to dislodge built up material. 

Due to the long service life of the existing wells, well rehabilitation is recommended prior to 
installation of a new casing, gravel pack, and pump.  Over time, a well's production may 
decrease due to many different factors.  Some common causes of residual buildup on the screen 
are from hard water scale from calcium, magnesium, and iron salts.  Iron oxide or rust, is also a 
common source of residual buildup.  Bacteria may also be thriving in the well casing or gravel 
pack and inhibit the infiltration of water into the well.  The final source of reduced efficiency is 
clay and other fines deposited in the casing and gravel pack. 

Acidizing the well is a method for rehabilitating an existing well and common practice in the 
well industry.  One method is through the use of glycolic acid which will remove hard water 
scaling from calcium, magnesium, manganese, and iron.  A 70 percent glycolic acid is 
recommended and is approved for use in potable water wells by the National Sanitation 
Foundation (NSF) and has low corrosion effects to metal parts.  Another benefit to acidizing with 
glycolic acid is that the product is non-flammable and biodegrades rapidly for easy disposal.  
Additional acids may be necessary for full rehabilitation, including hydrochloric acid, sulfamic 
acid or phosphoric acid.  Depending on the nature of the buildup, a combination of acids may be 
necessary for each ones caustic properties.  Well rehabilitation methods will depend on the 
specific well and the selected method of rehabilitation should be defined by water analysis, 
underground surveys, well history, and operator experience. 
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DISINFECTING WATER WELLS 

After well installation, the recommended method for disinfection is through use of a high 
concentration of chlorine.  This serves to disinfect the wells and remove any bacteria that may be 
present in the wells after installation.  This process will also include a bacteriological test (BacT) 
to ensure the process does not need to be repeated.  A positive BacT will indicate the need for a 
repeat process.  Disinfection is achieved by adding at least 50 mg/l up to 400 mg/l of free 
chlorine into the well.  The lower the dosage, the longer the required contact time and the higher 
the chance of chlorine infiltration into the aquifer.  For 50 mg/l, contact time required is between 
18 and 24 hours and for 400 mg/l contact time is just over an hour.  It is recommended that 200 
mg/l be added to each of the wells with a contact time of approximately 2 hours. 

WELL PUMP SIZING 

To meet the demand and to match the historical usage of each well, the proposed submersible 
pumps for Well #12 and Well #13 will be 300 gpm and 475 gpm, respectively.  This will provide 
Lamar with approximately 1.12 MGD.  The pumps have been sized to meet the municipal 
irrigation demand of the golf course and cemetery based on the existing drill depths and static 
water level from available information summarized in Table 1. 

Table 3 displays the design information for Well #12 and Well #13.  Grundfos MS6 pumps have 
been selected for each of the wells.  These pumps are 6 inch diamter pumps and are to be 
installed in the proposed 10 inch well casings.  Grundfos MS6 pumps are high efficiency, 
stainless steel, submersible pumps and are commonly used for municipal irrigation purposes.  
Appendix C contains additional information from the pump manufacturer and pump curves for 
both Well #12 and Well #13.  The Grundfos MS6 pumps were sized and selected to meet the 
existing conditions at the wells and include: available power, water demand, and total dynamic 
head (TDH). 

Table 3 – Pump Design Parameters 

Parameter Description Well #12 Value Well #13 Value Unit 

NPUMPS Number of Pumps  1 1 - 
Brand Pump Manufacturer Grundfos Grundfos - 
Model Pump Product Name 300S150-4 475S300-3 - 
PDESIGN Power per pump 15 @ 3450 30 @ 3450 HP @ RPM 
DPUMP Pump Diameter 6.0 6.0 Inch 
DMIN,BORE Minimum Bore Hole Diameter 6.0 8.0 Inch 
DOUTLET Pump Outlet Diameter 3.0 6.0 Inch 
QDESIGN Design Flow Rate per pump 300 475 GPM 
QRATED Rated Flow of Pump 317 498 GPM 
QMAX,DESIGN Max Flow Rate per pump 343 544 GPM 
TDH Total Dynamic Head at Rated Flow 141 167 FT 
Phase Required Power for Pump 3 3 Phase 
VPUMP Pump Voltage 460 460 V 
ƒPUMP Pump Frequency 60 60 Hz 
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INTERNAL PIPING 

The existing piping inside Well #12 and Well #13 was disconnected when the wells were 
inactivated.  The wells and transmission pipes were cut, but the above ground piping in each well 
house will be reused to prevent the need for an additional slab penetration.  The existing interior 
well piping is 6 inch steel pipe and will be reused as such. The Grundfos MS6 pumps are 6 inch 
pumps sized for 10 inch well casings.  The pump outlet diameters vary based on the pump size 
and can be seen in Table 4.   

As proposed, the Well #12 pump will have a pump outlet diameter of 3 inches based on the size 
of the pump.  It will be increased to 4 inch discharge pipe via a 3x4 inch reducer.  Prior to 
leaving the well building, the pipe will be increased once more with a 6 inch reducer to match 
the existing size of the existing above ground pipe.  Well #13 pump has an outlet diameter of 6 
inches and will remain from the pump outlet to the existing 6 inch riser leaving the building. 

Table 4 – Well and Well House Piping 

Table 4 contains information of sizing recommendations for the required components for the 
interior piping.  Both wells are recommended to have a butterfly valve (BFV) for flow 
modulation and a check valve (CV) for preventing backflow.  A flow meter with analog output 
will be installed on each of the lines to monitor flow of water leaving the well buildings.  All 
internal piping will be ductile iron pipe (DIP).  Floor supports will need to be provided on an as 
needed basis, but the existing floor supports may be sufficient. 

INSTRUMENTATION AND CONTROLS 

Lamar currently has an existing Supervisory Control and Data Acquisition (SCADA) Pack 
system that will be used to control and monitor Well #12 and Well #13.  The existing well 
houses both have antennas with existing wiring that will be reused to provide communication to 
the SCADAPack.  The SCADAPack will allow Lamar to remotely monitor and control the flow 
needed for both well houses based on the demand present.  The location of the SCADAPack 
controller is proposed to be installed at a location convenient for the Parks and Recreation 
Department. 

The SCADAPack will communicate with the analog output from the flow meter to monitor the 
flow from each well and monitor pump run status and alarms.  The SCADAPack will be wired to 
control the start and stop procedures. 

Parameter Description Well #12 Value Well #13 Value Unit (diameter) 

DOUTLET Pump Outlet Diameter 3.0 6.0 Inch 
DDISCHARGE Pump Discharge Pipe Diameter 4.0 6.0 Inch 
DPIPE Well House Pipe Diameter 4.0 6.0 Inch 
BFV Butterfly Valve 4.0 6.0 Inch 
CV Check Valve 4.0 6.0 Inch 
FM Flow Meter 4.0 6.0 Inch 
DRISER,EXIST Existing Riser Pipe Diameter 6.0 6.0 Inch 
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POWER 

In 2013, power was disconnected from the building after the wells were inactivated.  Both 
facilities are still within close proximity of above ground 3 phase power lines.  Power will need 
to be reinstalled to each of the two well houses by Lamar Light and Power.  Each facility 
contains the existing meter box, disconnect and breaker boxes.  These will also be reused and 
updated as needed. 

SITE PIPING 

A new transmission line is proposed to be installed from Well #13 south to Well #12.  Well #12 
will combine with Well #13 close to the well house and then continue south to the existing 
Floating Pump Line.  The site piping outside each well house is proposed to be 6 inch diameter 
PVC C-900 DR-18 pressure pipe.   

From Well #13, a 6 inch PVC C-900 DR-18 line will be connected to the existing piping 
immediately outside the well house and run approximately 1,175 LF Southwest, following the 
Northwest side of the existing access road.  A lateral will be installed to combine the flow from 
Well #12 which will also tie into the existing piping immediately outside the well house.  Prior to 
combining, both well lines will use reducer to 10 inch.  The combined transmission pipe will 
continue to run Southwest, to the Floating Pump Line.  The above site piping is depicted below 
in Figure 1. 

SECTION 3 – ALTERNATIVES ANALYSIS 
This section will discuss four alternatives regarding the use of Well #12 and Well #13.  The four 
alternatives under consideration are a ‘do nothing’ approach, the redevelopment of Well #12 and 
Well #13 as a potable water supply in their existing location, the redevelopment of the wells in a 
new location, and the redevelopment of Well #12 and Well #13 as a non-potable municipal 
irrigation supply. 

ALTERNATE 1 – DO NOTHING ALTERNATIVE 

EXISTING CONDITIONS 

Should Lamar choose to do nothing, Well #12 and #13 will remain inactive and must be 
physically separated from the potable water system.  Lamar is currently providing irrigation 
water to the Spreading Antlers Public Golf Course and Fairmont Cemetery by means of using the 
city’s potable water supply.  This requires high operation costs for treatment prior to irrigation.  
There are several advantages and disadvantages to the current process. 
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ADVANTAGES OF THE DO NOTHING ALTERNATIVE 

The sole advantage to the do nothing alternative is that Lamar will not spend additional capital 
on the redevelopment of existing wells and necessary site piping.  This will leave the two wells 
inactive and not in use. 

DISADVANTAGES OF THE DO NOTHING ALTERNATIVE 

Although costs will not be incurred to leave the wells as is, the cost of continuing to use Lamar’s 
potable supply for irrigation effectively reduces available water for residents and businesses and 
can lead to severe watering restrictions.  The demand for the potable supply fluctuates 
throughout the year, but during spring and summer months, potable water is at peak demand 
simultaneously with peak demand for irrigation.  During typical summer months, Lamar's water 
treatment capability is at a maximum and struggles to keep pace with demand.   

By continuing to use Lamar’s potable drinking water as irrigation supply, the City will continue 
to lose up to 1.5 MGD of the highest quality drinking water each day.  This is based on the 
current peak demand for irrigation for Lamar's cemetery and golf course. 

ALTERNATE 2 – REDEVELOP WELL #12 AND #13 AS POTABLE SUPPLY 

REDEVELOPMENT OF WELLS #12 AND WELL #13 AS POTABLE SUPPLY 

Well #12 and Well #13 were taken offline after the wells were classified as GWUDI.  After 
being redeveloped, these wells will need to be properly treated prior to distribution as a potable 
water supply.  This alternative requires the same redevelopment process described in Section 2 to 
put the wells back on-line.  However, additional steps will be required to properly treat the water 
for use as a potable source. 

Due to the classification given to the water source, additional treatment will be required to ensure 
the water is suitable for drinking.  The GWUDI classification is due to the distance of the static 
water level relative to the surface of the ground.  When ground water is influenced by surface 
water, the chance for bacteria entering the water source is much greater.  This is in part due to 
the lack of filtration the water undergoes when seeping through the ground.  The shallow static 
water levels of these aquifers are influenced by the surface water to the East of Well #12 and 
Well #13.  This led to their classification as GWUDI by CDPHE. 

GWUDI OF SURFACE WATER 

The redevelopment process of Well #12 and Well #13 will follow the Basis for Design as laid 
out in the previous section.  However, in order to use the sources as a potable supply, additional 
treatment must be installed. 

Per the Colorado Primary Drinking Water Regulations 5 CCR 1003-1 (CPDWR), surface water 
sources and GWUDI sources are required to use filtration as a treatment technique in addition to 
chlorine disinfection.  The combined treatment must achieve 99 percent (2-log) removal and/or 
inactivation for Cryptosporidium, 99.9 percent (3-log) removal and/or inactivation of Giardia 
lamblia cysts and a minimum of 99.99 percent (4-log) removal and/or inactivation of viruses.   
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The CDPHE's CPDWR and the EPA's Long Term 1 Enhanced Surface Water Treatment Rule 
(LT1ESWTR), defines the treatment requirements and microbial standards for removal 
(filtration) and disinfection (inactivation) of Crypto, Giardia and viruses.  Table 5 summarizes 
the removal and inactivation ability of various filtration technologies and the required additional 
inactivation required through disinfection.  Appendix A contains CDPHE's Summary of Accepted 
Bag and Cartridge Alternative Filtration Technologies, and Summary of Accepted Alternative 
Membrane Filtration Technologies, and Summary of Accepted Membrane Filtration Skids. 

Table 5 – Bag, Cartridge, and Membrane Microbial Standards 

  

Treatment Type 
Typical Log Removal Credits 

Resulting Disinfection Log Removal 
Inactivation Requirements 

Crypto* Giardia Virus Crypto* Giadia Virus 

Conventional Treatment 2.0 2.5 2.0 0.0 0.5 2.0 

Direct Filtration 2.0 2.0 1.0 0.0 1.0 3.0 

Slow Sand Filtration 2.0 2.0 2.0 0.0 1.0 2.0 

Diatomaceous Earth 
Filtration 

2.0 2.0 1.0 0.0 1.0 3.0 

Alternative Filtration (Bag 
and Cartridge filtration) 

2.0 2.5 0.0 0.0 0.5 4.0 

Alternate Filtration 
(Membrane Filtration) 

3.0 3.0 0.0 0.0 0.0 4.0 

*The Division reserves the right to re-evaluate the Pathogen Log Removal Credits for any alternative filtration technology as 
required by the Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) 
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MEMBRANE FILTRATION 

For up to 1.5 MGD, membrane filtration is the most easily implemented technology at the 
existing water treatment facility (WTF).  Membranes have the smallest footprint due to modular 
skids and are assumed to fit within the existing WTF building.  For this planning document, we 
have considered Pall Corporation Aria 6 membrane filtration skids. The skids utilize Microza 
PVDF hollow fiber modules to remove turbidity, bacteria, cysts, and oocysts.  Each skid has the 
ability to filter up to 694 gpm, or 1.0 MGD.  To filter up to 1.5 MGD, two skids are proposed.  
Each package membrane skid includes 60 membrane modules, feed pump and feed tank, 
backwash pump, manual and automatic valves, flow meter, pressure and temperature sensors and 
programmable logic controller (PLC).  Also, additional piping is necessary to tie the Floating 
Pump into the existing WTF. 

In addition to direct equipment costs, there will be considerable capital cost associated with filter 
backwash.  Site piping will need to be installed to the nearest sanitary sewer location, which has 
been determined to be the lift station by the golf course.  12 inch SDR 35 gravity pipe must be 
installed to this lift station, which is approximately one mile from the WTF.  Not only are 
backwash piping and a backwash tank required, but the lift station may have to be expanded or 
replaced due to the increased waste volume.  Depending on the quality of water, backwash from 
the membranes can add up to 104 gpm or 0.15 MGD.   

The existing Pearson Lift Station currently serves 14 homes and pumps approximately 10,000 
gallons per day via a 1.3 mile force main to Lamar’s sanitary sewer collection system.  The 
Pearson Lift Station is comprised of a 10 foot deep, 6 foot diameter concrete wet well with two 4 
inch 7.5 horse power solids handling submersible Goulds pumps.  For the purposes of this report, 
we are not including capital costs to increase the lift station's capacity, because it may be able to 
handle the added backwash flows from the membrane skids.  If Alternative 2 is selected by 
Lamar as the preferred alternative, the capacity of the Pearson Lift Station will be more precisely 
evaluated. 

The total cost for well redevelopment, raw water piping, additional treatment and backwash 
infrastructure is estimated to be $3,549,000.  A detailed opinion of probable cost (OPC) is 
attached in Appendix D. 

ADVANTAGES OF ALTERNATIVE 2 

A clear advantage for well redevelopment as a potable water supply is the additional capacity to 
Lamar's water system.  The additional water may be used for any municipal application, 
including drinking water or irrigation.  This added capacity with maximum flexibility ensures the 
City has sufficient potable water capacity of future growth and increased demand. 

DISADVANTAGES OF ALTERNATIVE 2 

As noted above, this alternative has serious capital costs associated with compliance filtration 
and treatment.  Treatment of GWUDI sources are generally more expensive than treatment of 
groundwater sources.  For this reason, Alternative 2 is considerably more expensive than the Do 
Nothing Alternative and Alternative 4.  Membrane technology will not reduce the high total 
dissolved solids (TDS) or make the potable water more aesthetic to taste.  Additionally, 
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membrane filtration plants have high operation and maintenance costs, increased operator 
certification requirements and increased compliance sampling requirements. 

ALTERNATE 3 – RELOCATE WELL #12 AND #13 AS A POTABLE SOURCE 

RELOCATE THE WELLS 

Alternative 3 evaluates moving Wells #12 and Well #13 and redeveloping 200 feet east, or in the 
direction furthest from the adjacent surface water in order to minimize the risk of reclassification 
to GWUDI.  Wells can be relocated up to 200 feet from the permitted location, while 
maintaining an existing well permit.  A General Purpose Water Well Permit Application must be 
submitted to the CDWR with the "Replace an existing well" box checked.  This form is attached 
in Appendix A for reference.   

If the wells are proposed to move more than 200 feet, the existing well permit would be voided 
and a new application must be submitted with the CDWR.  This process is the same as applying 
for a new well permit and will take considerable time due to the water courts and establishing a 
new water decree.  Moving the wells more than 200 feet from their existing locations is not 
considered in this alternative because of the lengthy water court process and need to apply for 
new well permits.  If new the City were to pursue new wells, it is recommended to pursue 
permits in the Southern Well field due to the higher quality of ground water. 

The wells will be redeveloped per previous section's basis of design description; however, the 
wells will not need to be acidized and additional considerations must be included.  Electrical 
power must be extended to the new locations and buildings must be constructed around the new 
well heads to house the valves, instrumentation and controls.   

As the wells have been previously classified as GWUDI, Lamar must provide written 
notification to the Division, requesting the wells be reevaluated.  The Division will follow the 
criteria from the SDWPP3 to reevaluate the source.  Based on available mapping, Well #12 and 
Well #13 are approximately 270 feet and 310 feet from the adjacent surface water source, 
respectively.  By moving the wells 200 feet away from the surface water source, Well #12 and 
Well #13 would be approximately 470 feet and 510 feet removed from the potential point of 
contamination, respectively.  As described in SDWPP3, any well within 500 feet of a surface 
water source or aquifer recharge may be classified as GWUDI and the municipality must conduct 
groundwater quality performance testing.  Well #12 would be required to perform this testing to 
prove that it is not under the influence of surface water, whereas Well #13 may be considered 
groundwater by the Division.  However, due to the history of the Well and high potential for 
GWUDI, the Division would likely require water quality testing to prove the source is 
groundwater. 

Section 5.7 of SDWPP3 defines the necessary steps to conduct performance testing, which 
includes sampling for the parameters in Table 6.  In conversations with CH Diagnostics 
Consulting Services, Inc, Microscopic Particulate Analysis (MPA), total aerobic spores, and total 
coliform samples would cost approximately $700 for each group of testing, including shipping 
charges.  The MPA and total aerobic spore tests must be conducted three times for each well and 
the surface water source over the eight month testing period for a total of 12 of each test.  
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Temperature, turbidity and conductivity must be tested twice a week for each well and the 
surface water source for the eight month period, totaling 128 samples at approximately $50 per 
test.  Finally, Total Coliform must be tested once a month for each well, totaling 16 samples at a 
cost of $50 per test.  The cost for sampling is summarized in the OPC for Alternative 3 in 
Appendix D.  All the above testing may take place, and the wells may still be classified as 
GWUDI.  There is a significant amount of risk associated with this alternative. 

Another method for evaluating the influence of surface water for a well is by submitting a 
groundwater model that may or may not be approved by the Division.  Groundwater modeling is 
only available for Type III aquifers.  Lamar's Well #12 and Well #13 are Type III aquifers.  To 
develop a groundwater model, a consultant must be hired, sampling and on site investigations 
must be conducted, and a report is submitted to the Division.  The cost for conducting a 
groundwater model is not included in this discussion because the cost is estimated to be higher 
than ground water quality performance testing. 

Table 6 - Groundwater Quality Performance Testing Requirements 
 

Parameter 
 

Location Frequency Sampling Dates 

Temperature, turbidity 
and Conductivity 

Well and surface water 
(if available) 

2 times per 7-day period March 1st – Oct. 31st 

Total Coliform (with E. 
Coli) 

Well 1x month March 1st – Oct. 31st 

Total aerobic spores Well and Surface Water 
3 times as specified 
(concurrently with 

MPAs) 

March 1st – Oct. 31st 

July 1st – August 31st 

Sept. 1st – Oct 31st 

Microscopic Particulate 
Analysis (MPA)* 

Well (surface water may 
also be required on a  
case by case basis) 

3 times as specified 

March 1st – Oct. 31st 

July 1st – August 31st 

Sept. 1st – Oct 31st 

EPA Method 
1622/1623 (Giardia 

and cryptosporidium) 
Case by Case Case by Case Case by Case 

*When taking the MPA sample, the system must take a paired total aerobic bacterial spore sample 

 

Moving the wells an additional 200 feet from the surface water source to the east will reduce the 
well productivity and lower the available pumping rate.  Additionally, the water quality may be 
worse due to less influence from the adjacent surface water.  The levels of TDS and hardness 
will likely increase, making the water less palatable as drinking water.  The total cost of 
Alternative 3 is estimated to be $245,000 and is summarized in Appendix D. 

ADVANTAGES OF ALTERNATIVE 3 
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The advantage for Alternative 3 is the potential to increase available source water for the City’s 
potable use.  In the relocated wells are not classified as GWUDI, treatment of the wells would be 
minimal.  The raw water delivery pipe would be much shorter in length than Alternative 4. 

DISADVANTAGES OF ALTERNATIVE 3 

One disadvantage to Alternative 3 is the uncertainty with the final source classification for the 
wells.  Capital will be spent to submit a modification form, relocate the wells, and then conduct 
performance testing without certainty that the GWUDI classification will be changed to 
groundwater.  There is substantial risk with this alternative, as the time of travel between the 
surface water source and the relocated wells is likely to be less than the required 50 days due to 
the sandy soil in the area.  In the event that the wells are classified as groundwater after 
relocation and performance testing, a disadvantage is the high probability of lower well 
production and poor water quality due to the lack of surface water influence. 

ALTERNATE 4 – REDEVELOP WELL #12 AND #13 AS MUNICIPAL IRRIGATION SUPPLY 

IMPLEMENTATION AS A NON-POTABLE MUNICIPAL SOURCE 

Alternative 4 considers redeveloping Well #12 and Well #13 to be used as a non-potable 
municipal irrigation supply.  This water can be used for any non-potable municipal application, 
including cemetery and golf course irrigation.  Due to the recent well reclassification to the 
source water, Lamar can redevelop the wells to be used as a non-potable municipal irrigation 
supply and forego strict filtration requirements.  This eliminates the need to treat the water prior 
to use and will save Lamar capital and operation costs versus Alternative 2.   

The operation and maintenance costs at the existing WTF may also be reduced if Alternative 4 is 
implemented.  If a non-potable source is available, water treatment prior to municipal irrigation 
is discouraged due to increased operating and maintenance costs.  To use Well #12 and Well #13 
as a non-potable municipal source, Lamar must redevelop the wells and install infrastructure to 
the Floating Pump Line as described above in Section 2, but no additional treatment is necessary.  
The water will be conveyed to the existing Floating Pump Line, which connects to the Open 
Water Reservoirs.  From this point, the water can be pumped to the City's cemetery and golf 
course through existing non-potable distribution systems.  The existing tee from the Floating 
Pump Line for Well #1 and Well #4 recharge will remain in place and continue to operate in its 
existing capacity. 

To redevelop the wells as a non-potable source of water for the use of irrigation, the Basis of 
Design from Section 2 will be used as a template for implementation.  The cost associated with 
this alternative is estimated to be $257,000 as summarized in Appendix D. 

ADVANTAGES OF ALTERNATIVE 4 

The benefits of redeveloping the wells as a non-potable municipal supply will save Lamar 
millions of gallons of treated potable water while continuing to provide a usable source for golf 
course and cemetery municipal irrigation.  The cemetery and golf course will not be subject to 
water restrictions and will be independent from Lamar’s potable supply.  Another advantage is 
that the Parks and Recreation Department will have control of the municipal irrigation supply.  
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The people in charge of keeping Lamar's golf course and cemetery green and healthy can 
increase or decrease water without being dependent on the City's water treatment capacity. 

DISADVANTAGES OF ALTERNATIVE 4 

The disadvantage to Alternative 4 when compared to the Do Nothing Alternative is the capital 
cost associated with well redevelopment and the infrastructure necessary to tie into the Floating 
Pump Line.  Another disadvantage is the inability to use the source for drinking water when 
compared with Alternative 2.  If Lamar’s population increases, this source may not be used to 
meet the increased demand without implementing compliance filtration. 

RECOMMENDED ALTERNATIVE 

After evaluating four options available for utilizing Well #12 and Well #13, the recommended 
alternative is Alternative 4 – Redevelop Wells 12 and 13 for use as a non-potable municipal 
irrigation source.  This conclusion is based on the existing conditions of the wells and their 
infrastructure, water quality analysis, source classification, as well as capital and operating costs.  
Alternatives 3 and 4 are similar in capital costs, the risk associated with Alternative 3 is 
significant. Alternative 3 does not provide a guarantee of source reclassification to groundwater, 
which cannot be known until significant capital has been exhausted.  Whereas Alternative 4 
provides instant relief for the municipal potable water supply. 

Once redeveloped, this source may be used for municipal irrigation of the Spreading Antlers 
Public Golf Course and Fairmont Cemetery or any other non-potable application.  The available 
water quality suggests suitability for irrigation and does not provide concern for negative impacts 
to Lamar’s vegetation.  This project will decrease potable water demand during the highest 
consumption months and reduce current operating and maintenance costs at the WTF.  This 
project will also provide a reliable and dedicated source for municipal irrigation, while reducing 
energy consumption by not treating water for irrigation purposes. 

If the City of Lamar elects to proceed with the redevelopment of Well #12 and Well #13 for use 
as a non-potable municipal supply, Lamar will have the ability to obtain approximately 1.12 
MGD of irrigation water during peak production.  1.12 MGD represents approximately 23 
percent of Lamar’s peak water demand.  This project will alleviate potable demand to help 
ensure Lamar maintains adequate water production for its residents while maintaining the 
aesthetics of the golf course and cemetery.  By utilizing the modern technology of SCADAPack, 
Lamar will be able to remotely monitor and control both Well #12 and Well #13 as necessary 
during the changing seasons and fluctuating water demand.  This responsibility will be shifted to 
the Department of Parks and Recreation, giving supply control directly to the party responsible 
for irrigating the City's green spaces.  The opinion of probable cost to implement the 
Recommended Alternative is $257,000. 
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APPENDIX A - REFERENCES 
1) EVALUATION OF GROUND WATER SOURCES TO DETERMINE DIRECT INFLUENCE OF SURFACE 

WATER 
2) SUMMARY OF ACCEPTED ALTERNATIVE MEMBRANE FILTRATION TECHNOLOGIES 
3) GENERAL PURPOSE WATER WELL PERMIT APPLICATION FORM 

  







http://www.colorado.gov/cdphe/wqcd

Giardia Crypto Giardia Crypto Viruses Giardia Crypto

QCR, QMA  Cartridge Filter 2.5 2.0
* 0.5 N/A

* 4.0 3.5 3.5

ZTEC-B Cartridge Filter 2.5 2.0
* 0.5 N/A

* 4.0 4.0 4.0

PPFS-HC-40-1, PPFS-HC-90-1, PPFS-HC-

170-1
2.5 2.0

* 0.5 N/A
* 4.0

15 GPM  (HC 40)

30 GPM (HC 90)

50 GPM (HC 170)

25 1 NTU 3.5 3.5

HC/170-LT2 2.5 2.0
* 0.5 N/A

* 4.0

MUNI-1-2FL-304 (100GPM)

MUNI-3-3FL-304 (300GPM)

MUNI-5-4FL-304 

(500 GPM)

MUNI-8-6FL-304 

  (800 GPM)

30 1 NTU 3.6 3.6

Rosedale PS-740-PPP-356 2.5 2.0
* 0.5 N/A

* 4.0

8135-2F—1-150-S-E-700-NSF 20 GPM 

18435-2F—1-150-S-E-700-NSF 80 GPM 

24435-3F1-150-S-E-700-NSF 140 GPM 

36435-4F—1-150-S-E-700-NSF 360 GPM 

42435-4F—1-150-S-E-700-NSF 420 GPM 

48435-6F-1-150-S-E-700-NSF 580 GPM 

30 1 NTU 3.1 3.1

Dan Morosky

Rosedale Products

734-623-1129 / 734-665-8201

danm@rosedaleproducts.com

Strainrite Two Stage Filtration System:

Aqua-Maxx PF-A Prefilter

Aqua-Maxx FF-A Final Filter

AQ2-2 vessel (manufactured after 1/1/2007) 

with 

AQB-Perf support basket

2.5 2.0
* 0.5 N/A

* 4.0 50 GPM 18- across both stages

Comprehensive 

Particle Size 

Analysis Test 

Recommended

3.5 3.5

Strainrite Two Stage Filtration System:

HPM99-CC-2-SR Prefilter

HPM99-CCX-2-SR Final Filter

AQ2-2B vessel with 

AQC-1 compression device

2.5 2.0
* 0.5 N/A

* 4.0 20 GPM
25 - per individual 

stage

5 NTU

Pretreatment can 

be utilized to meet 

this goal

3.0 3.0

* - The Division reserves the right to re-evaluate the Pathogen Log Removal Credits for any alternative filtration technology as required by the LT2ESWTR.

Harmsco

Patrick Ingle

Water Technology Group

6345 Downing St.

Denver, CO  80216

303-524-6916

Disclaimer:  This document is a summary of accepted alternative filtration technologies in the State of Colorado.  It is not intended to be used as a standalone document for the planning, designing, or operation a water treatment plant.  The summary does not contain all the Conditions of 

Acceptance, exceptions or qualifications for the individual filtration technologies.  Please refer to the individual Acceptance Letters for each technology for the Conditions of Acceptance and additional information.  

Addition of filtration treatment or replacement of existing filtration treatment is considered to be a change in treatment. Article 1.11.2(b) of the Colorado Primary Drinking Water Regulations  (CPDWR) requires that no person shall commence construction of any new waterworks, or 

make improvements to or modify the treatment process of an existing waterworks, or initiate the use of a new source, until plans and specifications for such construction, improvements, modifications or use have been submitted to, and approved by the Department. A Professional Engineer 

registered in the State of Colorado shall design all treatment systems serving a community water supply.  For additional information regarding the plans approval process, please contact your regional Colorado Department of Public Health and Environment Office.  

Local Contact

Bag and Cartridge

Flow Rate / FluxManufacturer

Dirk Lamprecht

Industrial Process Technologies

303-975-9487 / 303-887-7676

dirk@industrialprocesstech.net

Prefiltration is 

required

10 gallons per minute (GPM) for 10 

inch (in.) cartridges

 15 GPM for 20 in 

18 GPM for 30 in  

22 GPM for 40 in 

35

Strainrite

Dennis Smith

ProWest Filtration, Inc.

303-803-8301

dsmith@prowestfiltration.com

Graver 

Technologies

Log Inactivation Required 

through Disinfection

Demonstrated Log 

Removal

Summary of Accepted Bag and Cartridge Alternative Filtration Technologies

Revised February 2014

Colorado Department of Public Health and Environment - Water Quality Control Division - Engineering Section

Max Influent 

Turbidity

Max Differential 

Pressure (DP) or 

Trans Membrane 

Pressure (TMP) 

(psid)Model

Compliance Credit 

Awarded 

http://www.colorado.gov/cdphe/wqcd
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Giardia Crypto Giardia Crypto Viruses

Microfiltration/Ultrafiltration

Zeeweed 500 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE
1X Week 60 34 12

Prescreening or 

pretreatment typically 

required.

Zeeweed 1000 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE
1X Week 60 34 13

Prescreening or 

pretreatment typically 

required.

Zeeweed 1500-600 3.0 3.0* 0.0 N/A* 4.0
≤0.1 NTU - 

CFE
1X Week 100 57 45

500 micron pre-screen 

– additional 

pretreatment may be 

required 

Zeeweed 1500-550 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE
1X Week 90 51 45

500 micron pre-screen 

– additional 

pretreatment may be 

required 

Innovative Water 

Technologies

Homespring

UF211
3.0 3.0* 0.0 N/A

* 4.0
≤0.1 NTU - 

CFE
1X Week

4.5 GPM 

continuous

at 20 deg. C

4.5 GPM 

continuous

at 1 deg. C

40 Prefiltration is required

Jack Barker

Innovative Water Technologies

719-254-4426/ 877-567-9310

sales@innovativeH2o.com

Kruger/ 

Metawater
KCM269 3.0 3.0* 0.0 N/A

* 4.0
≤0.1 NTU - 

CFE
1X Week 175 100 55.0

Up to 2000 NTU 

Tested

D.H. Lindsey Co.

Douglas Lindsey

304 Inverness Way South, Suite 170

Englewood, CO 80112

303-843-9116

Pall Microza 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE
1X Week 120 69 43.5

Not spec'd.  Prescreen 

typical.

Mark Sampson

Water Control Corp

303-477-1970

m.sampson@watercontrolcorp.com

Polymem Polymem UF120S2 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE
1X Week 27 15.4 29.0 200 micron prescreen 

Lindsay Housley

WesTech Engineering

801-265-1000

lhousley@westech-inc.com

 L10V 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE
1X Week 80 46 22

 L20V 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE
1X Week 80 46 22

L10N 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE
1X Week 155 88 22

L20N 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE
1X Week 155 88 22

Toray Toray HFS-2020 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE
1X Week 120 68 29.0 100 NTU Max

Susan L Guibert, P.Eng

UF Technical Support Leader

Toray Membrane USA, Inc.

Burlington, ON, Canada

Mobile: 858.382.2813

E-mail: Guibert.Sue@toraymem.com

X-Flow B.V.  Norit X-Flow SXL-225 and SXL-55 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE
1X Week 120 68 31

Pretreatment required 

if raw water exceeds 

100 NTU

Deb Jensen       

 Filter Tech Systems, Inc.

888-287-8292 / 970-254-2855      

Deb@filtertechsystems.com

Various Various 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE

1X Week - 

surrogate WQ 

parameter (sulfate, 

TOC, etc.)

Based on specific 

manufacturer 

information

Based on specific 

manufacturer 

information

Based on vendors specs
Pretreatment is 

required
Various

Hydranautics Various 3.0 3.0* 0.0 N/A
* 4.0

≤0.1 NTU - 

CFE

1X Week - 

surrogate WQ 

parameter (sulfate, 

TOC, etc.)

Site Specific Site Specific Site Specific
Pretreatment is 

required

Hydranautics - A Nitto Denko Company

760-901-2563

* - The Division reserves the right to re-evaluate the Pathogen Log Removal Credits for any alternative filtration technology as required by the LT2ESWTR. The Division may assign higher credits at that time

Summary of Accepted Alternative Membrane Filtration Technologies
Colorado Department of Public Health and Environment - Water Quality Control Division - Engineering Section

Revised February 2014

Manufacturer Model

Compliance Credit 

Awarded 

Log Inactivation Required 

through Disinfection

Max Flux @ 1°C

Max Trans Membrane 

Pressure 

(TMP) (psid)

Max Influent 

Turbidity or 

Prescreening Local ContactMax Flux @ 20°C

95% 

Effluent 

Turbidity

Direct Integrity 

Testing Frequency

Kevin Dufresne, P.E.

GE Water

(905) 465-3030 x3093

Kevin.Dufresne@ge.com

GE Power & 

Water

Addition of filtration treatment or replacement of existing filtration treatment is considered to be a change in treatment. Article 1.11.2(b) of the Colorado Primary Drinking Water Regulations  (CPDWR) requires that no person shall commence construction of any new waterworks, or make improvements to or modify the 

treatment process of an existing waterworks, or initiate the use of a new source, until plans and specifications for such construction, improvements, modifications or use have been submitted to, and approved by the Department. A Professional Engineer registered in the State of Colorado shall design all treatment systems serving a 

community water supply.  For additional information regarding the plans approval process, please contact your regional Colorado Department of Public Health and Environment Office.  

Disclaimer:  This document is a summary of accepted alternative filtration technologies in the State of Colorado.  It is not intended to be used as a standalone document for the planning, designing, or operation a water treatment plant.  The summary does not contain all the Conditions of Acceptance, exceptions or qualifications for the 

individual filtration technologies.  Please refer to the individual Acceptance Letters for each technology for the Conditions of Acceptance and additional information.  Compliance credit awarded is merely for meeting minimum requirements of the CDPWR Article 7 (Surface Water Treatment Rules - SWTR) and does NOT reflect 

demonstrated performance of the micro or ultrafiltration system in any way. Actual removals in these types of systems can frequently exceed 4.5-5.0 log removal of Giardia, cryptosporidium, or testing surrogates. The Division highly recommends that water systems compare manufacturer literature to determine the absolute 

performance of any system selected. 

Reverse Osmosis/ Nanofiltration

Siemens

Russ Swerdfeger or

Nick Lucas

Siemens Water Technologies

719-622-5342

Russell.Swerdfeger@siemens.com

Nicholas.Lucas@siemens.com

250 – 500 micron pre-

screening is required. 

http://www.colorado.gov/cdphe/wqcd


http://www.colorado.gov/cdphe/wqcd

Microfiltration/Ultrafiltration

UFX-1 20 gpm Double block and bleed

UFX-2 40 gpm Double block and bleed

UFX-3 85 gpm Double block and bleed

UFX-4 210 gpm Double block and bleed

UFX-5 375 gpm Double block and bleed

UFX-6 585 gpm Double block and bleed

UFX-7 835 gpm Double block and bleed

UFX55-1 29 gpm Double block and bleed

UFX55-2 57 gpm Double block and bleed

UFX55-3 143 gpm Double block and bleed

UFX55-4 287 gpm Double block and bleed

UFX55-5 574 gpm Double block and bleed

UFX55-6 918 gpm Double block and bleed

UFX55-7 1147 gpm Double block and bleed

UFX55-8 1434 gpm Double block and bleed

Z-Pak-350 12 module ZW-1500-550 260 gpm
Block and bleed (Valves, FV301, 

302, 601, 602, 704, and 705)

Z-Pak-350 12 module ZW-1500-600 255 gpm
Block and bleed (Valves, FV301, 

302, 601, 602, 704, and 705)

Z-Pak-350 24 module ZW-1500-550 520 gpm
Block and bleed (Valves, FV301, 

302, 601, 602, 704, and 705)

Z-Pak-350 24 module ZW-1500-600 510 gpm
Block and bleed (Valves, FV301, 

302, 601, 602, 704, and 705)

UF 5 Homespring UF211 5,000 gallons per day Air gap

UF 10 Homespring UF211 10,000 gallons per day Air gap

UF 20 Homespring UF211 20,000 gallons per day Air gap

UF 30 Homespring UF211 30,000 gallons per day Air gap

UF 40 Homespring UF211 40,000 gallons per day Air gap

UF 50 Homespring UF211 50,000 gallons per day Air gap

SS 24 Homespring UF211 5, 000 gallons per day Air gap

SS 36 Homespring UF211 10,000 gallons per day Air gap

Wigen/Toray HFS-

2020
Not Spec'd case by case HFS-2020

None - must verify 

on each submittal
N/A Double block and bleed

Michael Bourke

Wigen Water Technologies

6500 S. Quebec St, Suite 300 l  

Centennial, CO 80111 USA

T: (303) 350-3086 

Aria AP1 Microza 28 gpm Double block and bleed

Aria AP2 Microza 49 gpm Bleed to tank 2 - w/level sensor

Aria AP3 Microza 174 gpm Bleed to tank 2 - w/level sensor

Aria AP4 Microza
347 

(500)* - starting 
gpm Bleed to tank 2 - w/level sensor

Aria AP6 Microza 694 gpm Bleed to tank 2 - w/level sensor

Aria AP6x Microza 867 gpm Bleed to tank 2 - w/level sensor

Aria AP8 Microza 1388 gpm Bleed to tank 2 - w/level sensor

XP 3-24L10V L10V Double block and bleed

XP 18-42L20V L20V Double block and bleed

CP 48-120L20V L20V Double block and bleed

CP 132-240L20V L20V Double block and bleed

XPE 2L10V L10 V 9 gpm Manual Air gap

XPE 3L10V L10V 13.5 gpm Manual Air gap

XPE 4L10V L10V 18 gpm Manual Air gap

XPE 6L10V L10V 27 gpm Manual Air gap

XPE 9L10V L10V 40.5 gpm Manual Air gap

XPE 12L10V L10V 54 gpm Manual Air gap

8R10E KCM269 3,766,000
gallons per day (80 

modules, 20deg C)
Double block and bleed

10R10E KCM269 4,707,500
gallons per day (100 

modules, 20deg C)
Double block and bleed

AltaPac I Polymem 120 S2 13.1 gpm (1 deg C) manual block and bleed

AltaPac II Polymem 120 S2 26.2 gpm (1 deg C) manual block and bleed

Addition of filtration treatment or replacement of existing filtration treatment is considered to be a change in treatment. Article 1.11.2(b) of the Colorado Primary Drinking Water Regulations  (CPDWR) requires that no person 

shall commence construction of any new waterworks, or make improvements to or modify the treatment process of an existing waterworks, or initiate the use of a new source, until plans and specifications for such construction, 

improvements, modifications or use have been submitted to, and approved by the Department. A Professional Engineer registered in the State of Colorado shall design all treatment systems serving a community water supply.  For 

additional information regarding the plans approval process, please contact your regional Colorado Department of Public Health and Environment Office.  

500,000 - 6,000,000  

- must show flux 

calcs

gallons per day

gallons per day

Kruger/ Metawater

D.H. Lindsey Co.

Douglas Lindsey

304 Inverness Way South, Suite 170

Englewood, CO 80112

303-843-9116

WesTec

Lindsay Housley

WesTech Engineering

801-265-1000

lhousley@westech-inc.com

Mark Sampson

Water Control Corp

303-477-1970

m.sampson@watercontrolcorp.com

Kevin Dufresne, P.E.

GE Water

(905) 465-3030 x3093

Kevin.Dufresne@ge.com

Flow Rate Units 

 (gpm, MGD, gallons 

per day) Backflow prevention for CIP

Disclaimer:  This document is a summary of accepted alternative filtration skids in the State of Colorado.  It is not intended to be used as a standalone document for the planning, designing, or operation a water treatment plant.  The 

summary does not contain all the Conditions of Acceptance, exceptions or qualifications for the individual filtration technologies.  Please refer to the individual Acceptance Letters for each technology for the Conditions of Acceptance and 

additional information.  

Filter Tech 

Systems Inc.

Deb Jensen

Filter Tech Systems, Inc.

888-287-8292 / 970-254-2855      

Deb@filtertechsystems.com

 X-Flow SXL-225 

 X-Flow SXL-55 

Russ Swerdfeger or

Nick Lucas

Siemens Water Technologies

719-622-5342

Russell.Swerdfeger@siemens.com

Nicholas.Lucas@siemens.com

GE Power & Water

Colorado Department of Public Health and Environment - Water Quality Control Division - Engineering Section

Revised February 2014

Summary of Accepted Membrane Filtration Skids

25,000 - 750,000  

must show flux 

calcs

Siemens Water 

Technology, Inc.

Innovative Water 

Technoloties (IWT) 

Local Contact

Compliance 

Element/ModuleManufacturer Model

Accpeted Flow 

Rate

Pall Corporation

Jack Barker

Innovative Water Technologies

719-254-4426/ 877-567-9310

sales@innovativeH2o.com
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COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST, RM 821, DENVER, CO  80203 

  Main: (303) 866-3581  Fax: (303) 866-2223 dwrpermitsonline@state.co.us

GENERAL PURPOSE 
Water Well Permit Application 
Review instructions on reverse side prior to completing form.  
The form must be computer generated, typed or in black or blue ink. 

1. Applicant Information 
Name of applicant 

 

 

Mailing address 

 
City 

 
State 

 
Zip code 

 
Telephone # (area code & number) 
 

E-mail (online filing required) 

 

2. Type Of Application (check applicable boxes) 

     Construct new well      Use existing well 

     Replace existing well      Change or increase use 

     Change source (aquifer)      Reapplication (expired permit) 

     COGCC Well                                           Other: ________________ 

3. Refer To (if applicable) 
Well permit # 

 

Water Court case # 

 
Designated Basin Determination # 

 

Well name or # 

 

4. Location Of Proposed Well  
County 

 
 
 

  
1/4 of the        

 
 

 

1/4 

Section 

 

Township 

  

 N or  S  

 

Range  

 

E or  W 

 

Principal Meridian 

 
Distance of well from section lines (section lines are typically not property lines)  

 Ft. from       N      S  Ft. from      E      W 

For replacement wells only – distance and direction from old well to new well                                   

         feet   direction 
Well location address (Include City, State, Zip)    Check if well address is same as in Item 1. 

 
 

Optional:  GPS well location information in UTM format  You must check GPS unit for 
required settings as follows: 

Format must be UTM  

Easting 

Northing   

Remember to set Datum to NAD83 

    Zone 12 or        Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?        YES 

5. Parcel On Which Well Will Be Located 
(PLEASE ATTACH A CURRENT DEED FOR THE SUBJECT PARCEL) 

A. Legal Description (may be provided as an attachment): 

 

B. # of acres in parcel 

 
C. Owner 

 

D. Will this be the only well on this parcel?           YES        NO (if no list other wells) 

 

E. State Parcel ID# (optional): 

 

Office Use Only 

 

 
 
 
 
6. Use Of Well (check applicable boxes) 
Attach a detailed description of uses applied for. 

     Industrial   

     Municipal 

     Irrigation 

     Commercial 

Dewatering System      

Geothermal (production or reinjection 

Other (describe):   ______________________ 

7. Well Data (proposed) 
Maximum pumping rate  

                                                                            
  gpm 

Annual amount to be withdrawn  

           
               

acre-feet 

Total depth 

 
                                                 
feet 

Aquifer 

 

8. Land On Which Ground Water Will Be Used 
Legal Description of Land (may be provided as an attachment):  

(If used for crop irrigation, attach a scaled map that shows irrigated area.) 

A. # Acres 

 
B. Owner 

 

C. List any other wells or water rights used on this land: 

 

9. Proposed Well Driller License #(optional):  

10. Sign or Entered Name Of Applicant(s) Or Authorized Agent 
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents 
thereof and state that they are true to my knowledge. 
Sign or enter name(s) of person(s) submitting application Date (mm/dd/yyyy) 

If signing print name and title 

Office Use Only 
USGS map name DWR map no.  Surface elev. 

 
 

 
 
 
 
 
 
 
 
 
 
AQUAMAP 

Receipt area only 
 

WE         

WR  

CWCB  

TOPO     

MYLAR  

SB5                                             DIV _____   WD _____   BA _____  MD  _____ 

 
 

Form GWS-45 (07/2013) 



COLORADO DIVISION OF WATER RESOURCES GWS-45 GENINST (07/2013) 
DEPARTMENT OF NATURAL RESOURCES 
 

GENERAL PURPOSE WELL PERMIT APPLICATION INSTRUCTIONS 
 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the 
application must be completed.  Incomplete applications may be returned to the applicant for more information. 
Applications are evaluated in chronological order.  Please allow approximately six weeks for processing.  This form 
may be reproduced by photocopying or computer generation.  Reproductions must retain margins and print quality of the 
original form.  If filing online see online filing instructions!  You may also save, print, scan and email the completed form to: 
dwrpermitsonline@state.co.us For further information please visit www.water.state.co.us 
 
FEES

 

: This application must be submitted with a $100 filing fee.  Acceptable forms of payment are check or money 
order, payable to the Colorado Division of Water Resources.  Visa, MasterCard or Discover are accepted by phone through 
our Records Section at 303.866.3581. Fees are nonrefundable. 

USES

 

: This form (GWS-45) is to be used to apply for commercial, industrial, municipal, irrigation, feed lot, 
geothermal (see Geothermal Rules for fee requirements), recovery wells, and other uses not otherwise noted in the 
following list: 

 RESIDENTIAL use wells – Use of form GWS-44 is required 
 LIVESTOCK watering on a farm, ranch, range or pasture (not feedlots) – Use form GWS-44 
 MONITORING/OBSERVATION wells – Use form GWS-46 

GRAVEL PITS – Use form GWS-27 
 REGISTRATION of an existing well – Use form GWS-12 (must have been in use prior to May 8, 1972) 
 GEOEXCHANGE SYSTEM LOOP FIELDS – Use form GWS-72 
 REPLACEMENTS OF WELLS FOR THE ABOVE USES  
 
ITEM INSTRUCTIONS
 

: (numbers correspond with those on the front of this form) 

1. The applicant is the entity for whom the permit is to be issued.  Provide the applicant name and the mailing address where all correspondence will be 
sent. 

 
2. Check all boxes that apply. 
 
3. Complete all boxes that apply. If the permit is to be issued pursuant to a water court decree or a Designated Basin determination of water right, the 

case number or determination number must be indicated. If applying to replace or change the use of an existing well, the permit number of the existing 
well must be indicated. 

 
4. The county, ¼ of the ¼ section designation, section #, township, range, principal meridian, and distances from section lines for the proposed well must 

be provided.  (An option to providing distances from section lines and the ¼ of the ¼ section designation is to provide an accurate GPS location in UTM 
format.  The required GPS unit settings must be as indicated on this form.)  Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  
The boundary between Zone 12 and Zone 13 is the 108

th
 Meridian (longitude).  West of the 108

th
 Meridian is UTM Zone 12 and east of the 108

th
 

Meridian is UTM Zone 13.  The 108
th

 

 Meridian is approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is 
given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location 
if one exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Please attach a current deed for the subject parcel.  Complete all boxes and provide a complete legal description of the parcel of land on which the 
well will be located.  

 
If filing online please see online filing instructions for how to submit deed and or legal description attachments. 

6. Check all boxes that apply and attach a detailed description of the uses applied for. 
 
7. Complete all boxes. 
 
8. Complete all boxes and provide a legal description of the land areas on which ground water from the proposed well will be used. If agricultural irrigation 

is a proposed use, provide a map of the land area with proposed irrigated areas accurately drawn, including section numbers and section lines. A list of 
all other wells or water rights used on the described land must be provided. 

 
9. The well must be constructed by a Colorado licensed well driller, an authorized individual in accordance with the Water Well Construction Rules, 2 CCR 

402-2, or under the “private driller” provision as defined in CRS 37-91-102(12).  A listing of licensed well drillers/pump installers is available at:  
http://water.state.co.us/groundwater/BOE/Pages/LicensedContractors.aspx 

 
10. The individual signing the application or entering their name and title must be the applicant or an officer of the corporation/company/agency identified as the 

applicant or their attorney.  An authorized agent may also sign the application, if a letter signed by the applicant or their attorney is submitted with the 
application authorizing that agent to sign or enter their name on the applicant’s behalf.  If you filled the form out on-line you may save or print, sign, scan and 
email the form to the Division of Water Resources.  Payment must be received via phone, fax or mail prior to processing the application. 

 
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water Information Desk (303-
866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), 
Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at 
http://www.water.state.co.us for general information, additional forms, and access to state rules or statutes. 
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APPENDIX B – DESIGN CALCULATIONS 
1) FLOW AND LOADING CALCULATIONS 
2) PUMP SIZING CALCULATIONS 



1-3) Well #13 to W12 Lateral

Worksheet for Pressure Pipe

j:\2215.2c\calculations\flowmaster\waterline.fm2

05/08/14  02:31:26 PM

JVA, Inc

© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Kevin Tone

FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Well #13 to W12 Lateral

Flow Element Pressure Pipe

Method Hazen-Williams Formula

Solve For Pressure at 2

Input Data

Pressure at 1 37.67 psi

Elevation at 1 3,625.00 ft

Elevation at 2 3,670.00 ft

Length 1,300.00 ft

C Coefficient 150.0

Diameter 6.0 in

Discharge 475 gpm

Results

Pressure at 2 10.08 psi

Headloss 18.64 ft

Energy Grade at 1 3,712.34 ft

Energy Grade at 2 3,693.70 ft

Hydraulic Grade at 1 3,711.89 ft

Hydraulic Grade at 2 3,693.25 ft

Flow Area 0.2 ft²

Wetted Perimeter 1.57 ft

Velocity 5.39 ft/s

Velocity Head 0.45 ft

Friction Slope 0.014339 ft/ft



2-3) Well #12 to W12 Lateral

Worksheet for Pressure Pipe

j:\2215.2c\calculations\flowmaster\waterline.fm2

05/08/14  02:30:43 PM

JVA, Inc

© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Kevin Tone

FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Well #12 to W12 Lateral

Flow Element Pressure Pipe

Method Hazen-Williams Formula

Solve For Pressure at 2

Input Data

Pressure at 1 37.67 psi

Elevation at 1 3,625.00 ft

Elevation at 2 3,670.00 ft

Length 110.00 ft

C Coefficient 150.0

Diameter 6.0 in

Discharge 300 gpm

Results

Pressure at 2 17.87 psi

Headloss 0.67 ft

Energy Grade at 1 3,712.07 ft

Energy Grade at 2 3,711.40 ft

Hydraulic Grade at 1 3,711.89 ft

Hydraulic Grade at 2 3,711.22 ft

Flow Area 0.2 ft²

Wetted Perimeter 1.57 ft

Velocity 3.40 ft/s

Velocity Head 0.18 ft

Friction Slope 0.006123 ft/ft



3-4) W12 Lateral to Floating Pump Line

Worksheet for Pressure Pipe

j:\2215.2c\calculations\flowmaster\waterline.fm2

05/08/14  02:29:56 PM

JVA, Inc

© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Kevin Tone

FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet W12 Lateral to Floating Pump Line

Flow Element Pressure Pipe

Method Hazen-Williams Formula

Solve For Pressure at 2

Input Data

Pressure at 1 39.98 psi

Elevation at 1 3,665.00 ft

Elevation at 2 3,664.00 ft

Length 2,145.00 ft

C Coefficient 150.0

Diameter 10.0 in

Discharge 775 gpm

Results

Pressure at 2 37.67 psi

Headloss 6.33 ft

Energy Grade at 1 3,757.37 ft

Energy Grade at 2 3,751.05 ft

Hydraulic Grade at 1 3,757.22 ft

Hydraulic Grade at 2 3,750.89 ft

Flow Area 0.5 ft²

Wetted Perimeter 2.62 ft

Velocity 3.17 ft/s

Velocity Head 0.16 ft

Friction Slope 0.002950 ft/ft



4-5) Floating Pump Line to Open Water

Worksheet for Pressure Pipe

j:\2215.2c\calculations\flowmaster\waterline.fm2

05/08/14  02:28:58 PM

JVA, Inc

© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Kevin Tone

FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Floating Pump Line to Open Waters

Flow Element Pressure Pipe

Method Hazen-Williams Formula

Solve For Pressure at 2

Input Data

Pressure at 1 0.00 psi

Elevation at 1 3,772.00 ft

Elevation at 2 3,664.00 ft

Length 13,000.00 ft

C Coefficient 150.0

Diameter 12.0 in

Discharge 775 gpm

Results

Pressure at 2 39.98 psi

Headloss 15.78 ft

Energy Grade at 1 3,772.08 ft

Energy Grade at 2 3,756.30 ft

Hydraulic Grade at 1 3,772.00 ft

Hydraulic Grade at 2 3,756.22 ft

Flow Area 0.8 ft²

Wetted Perimeter 3.14 ft

Velocity 2.20 ft/s

Velocity Head 0.08 ft

Friction Slope 0.001214 ft/ft



Job Name: City of Lamar Alternatives Analysis Study

Alternatives Analysis and Implementation Plan

Job Number: 2215.2c

Date: 5/8/2014

By: ACS

LineVariable Parameter Value Unit Notes

Calculate Elevation Headloss
1 HE-SW Static Water Elevation 3625.0 ft Per Distribution Map

2 HE-WTF Max Elev of Pipeline 3670.0 ft Per Distribution Map

3 HE Static Headloss 45.0 ft =HE-WTF - HE-SW

Calculate Pressure Headloss
4 HSM Meter 5.0 psi per Manufacturer

11.6 ft (Conversion ; 2.31 ft per psi)
5 HP System Pressure 20.0 psi Engineer's Determination

46.2 ft (Conversion ; 2.31 ft per psi)
6 HP-TOTAL Total Pressure Losses 57.8 ft =  HSM + HT + HHT-P

Calculate Friction Headloss

7 LP1 Well #13 - Length of Pipe 1 1300.0 ft Per Distribution Map

8 DP1 Diameter of Pipe 1 6.00 in ID for 6" C-900 PVC

9 QP1  Maximum Pumping Rate 475.0 gpm

10 v1 Velocity Pipe 1 5.4 ft/s

11 c1 Hazen-Williams Coefficient 150 New PVC - 150.0

12 HF1 Friction Headloss Pipe 1 21.1 ft Hazen-Williams

13 LP2 Well #12 - Length of Pipe 2 81.0 ft Per Distribution Map

14 DP2 Diameter of Pipe 2 6.00 in ID for 6" C-900 PVC

15 QP2  Maximum Pumping Rate 300.0 gpm

16 v2 Velocity Pipe 2 3.4 ft/s

17 c2 Hazen-Williams Coefficient 150.0 New PVC - 150.0

18 HF2 Friction Headloss Pipe 2 0.6 ft Hazen-Williams

19 LP3 Length of Pipe 3 2145.0 ft Per Distribution Map

20 DP3 Diameter of Pipe 3 10.0 in ID for 10" C-900 PVC

21 QP3  Maximum Pumping Rate 775.0 gpm

22 v3 Velocity Pipe 3 3.2 ft/s

23 c3 Hazen-Williams Coefficient 150.0 New PVC - 150.0

24 HF3 Friction Headloss Pipe 3 7.4 ft Hazen-Williams

25 LP4 Length of Pipe 4 13000.0 ft Per Distribution Map

26 DP4 Diameter of Pipe 4 12.0 in ID for 10" C-900 PVC

27 QP4  Maximum Pumping Rate 775.0 gpm

28 v4 Velocity Pipe 4 2.2 ft/s

29 c4 Hazen-Williams Coefficient 150.0 ~6 yr old PVC - 150.0

30 HF4 Friction Headloss Pipe 4 18.7 ft Hazen-Williams

Calculate Total Dynamic Head

25 TDH Well #12 - Total Dynamic Head 129.4 ft = HE + HP-TOTAL + HF

26 TDH Well #13 - Total Dynamic Head 149.9 ft = HE + HP-TOTAL + HF

2215 2cc - Water System Calculations - NAS - Lamar Well 12 &13 Page 1 of 1



City of Lamar – Alternatives Analysis & Implementation Plan 17 

APPENDIX C – EQUIPMENT TECHNICAL DATA 
1) PUMP INFORMATION 

a. WELL # 12 PUMP CURVE 
b. WELL # 13 PUMP CURVE 

2) WELL CASING AND SCREEN 
3) PVC C900 DR18 
4) SCADAPACK SCHEMATIC 



   

GRUNDFOS SUBMERSIBLES

Grundfos submersible pumps 
– the complete solution



2

Wide Range of Sizes

Grundfos offers a complete range of 
submersible pumps and motors to fit 
virtually any application, with flow 
rates of 0 - 1100 gpm

State-of-the-art Hydraulics

Pump efficiency is maximized by 
constant improvement of the high-
performance hydraulic design, and 
precise manufacturing process

100% High-grade Stainless Steel

Rugged stainless steel construction 
inside and out resists corrosion and 
attack from aggressive liquids

Wear-resistant Design

Designed to flush abrasive particles 
from the pump, and made from 
stainless steel to resist wear caused by 
abrasives

Motors

Grundfos manufactures it’s own line of 
quality submersible motors in a broad 
variety of sizes. With the same stainless 
steel construction and quality design as 
our pumps, Grundfos can provide the 
complete solution for your submersible 
pumping needs

Motor Controls and Protection

Available controls to protect the motor 
against burnout and dry-running, 
plus the ability to monitor the system 
allowing the user to optimize settings

Grundfos 

Submersible Pumps 

– designed for longevity 

and efficiency



Grundfos SP > 

Whatever your needs, Grundfos Submersible Pumps 

provide efficient, reliable solutions

The Grundfos range of submersible pumps is well-known 

for efficiency and reliability. Made primarily of corrosion-

resistant stainless steel, Grundfos pumps are ideal for a wide 

variety of applications, such as raw water supply, pressure 

boosting, irrigation, and dewatering – in addition to a variety 

of industrial applications.

State-of-the-art technology

Grundfos pumps are made of the very best materials and offer 

state-of-the-art hydraulic design. Built to deliver optimum 

efficiency during periods of high demand, all Grundfos 

pumps provide low long-term operating costs and high  

operating reliability regardless of the application.

Grundfos submersibles offer unique user benefits such as 

high efficiency, high resistance to sand and other abrasives, 

and easy maintenance. In addition, a complete monitoring 

and control system is available for constant optimization 

of the pumping system. In fact, no other submersible pump 

offers you as many advantages as you will get with a sub-

mersible pump from Grundfos.

3



Reduce your  

operating costs

The total cost of owning and operating a pump over its entire 

lifespan covers much more than just the initial cost – it covers 

the total sum of the Life Cycle Costs of the pumping system. 

Electricity is the most expensive part of any pump – a fact that 

is often overlooked when pumps and prices are compared. It 

maybe surprising that the purchase price and maintenance 

costs account for less than 15% of the total lifetime cost of 

a pump. Electricity accounts for a staggering 85% or more of 

the total costs. If you want to save money, that’s where you 

should look. 

Grundfos WinCAPS for an optimum system selection

It all starts with the selection of the pumping system. In 

order to get the full benefit of the more than $55 million 

that Grundfos spends on research and development every 

year, actual installation conditions must be fully analyzed 

and the most effective pumping system selected to match 

those conditions.

Grundfos WinCAPS is a highly advanced 

software tool designed to help our 

customers assess wire-to-water efficiency 

and to compare Life Cycle Costs between 

alternative pumping solutions.

Initial cost 5%

Maintenance cost 10%  

Energy cost 85%

4

EFFICIENCY

Simple calculations will demonstrate 

that increased pump efficiency 

trans-lates into major, long-term 

savings. Example: Pumping 450 gpm 

at a head of 250 ft over 10 years, 

operating 8 hours a day at an energy 

cost of $0.10/kWh – a savings of 

approximately $12,000 can 

be achieved by choosing a 

pump with a 10% higher 

efficiency rate.

Typical lifetime cost-split for
a groundwater installation



   

 

Maximum reliability

Reliability is an important overall parameter in system 

operations – and thus in Cost of Ownership assessment. 

Grundfos pumps, motors and control systems are designed 

to provide maximum reliability under all operating 

conditions. This eliminates costly unscheduled shutdowns 

and ensures trouble-free operation at all times.

Keeping up performance

Made primarily of stainless steel components, the 

Grundfos submersible range offers resistance to 

abrasives and corrosive agents in the pumped water. 

Contributing to this are features such as octagonal 

bearings and built-in sand shields, which ensure that 

particles are removed from the pump and motor by the 

water itself.

Grundfos WinCAPS contains complete information about all Grundfos 

pumps, including performance curves, drawings and installation and service 

information. An optimisation feature in WinCAPS enables you to fine-tune 

each important part in your pumping system and to find the most effective 

way of operation. Using the dimensioning features of the program, we help 

you to illustrate the consequences of changing parameters in the system or 

in the mode of operation.

Cost of Ownership is about thinking ahead and knowing 

what lies beneath the surface – maintenance costs, energy 

costs, and the benefits of having a business relationship with 

Grundfos. 

There’s more to it  
than meets the eye…
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Erosion and corrosion of a pump mean loss of material and, 

consequently, a drop in performance and efficiency of the pump. 

In terms of Cost of Ownership, high-efficiency in a brand new 

pump is useless if the efficiency starts to drop the moment the 

pump is brought into operation. Grundfos pumps are made 

from high-grade stainless steel, which ensures high efficiency 

and low energy costs during the entire lifetime of a pump.



6, 8 and 10-Inch Submersibles
Grundfos large submersible pumps are designed to reduce operating costs 

and improve efficiencies.  The new high efficiency line is designed to deliver 

during periods of high demand with better efficiencies and fewer losses, to 

reduce your overall “cost of ownership”.

Built with the same high-quality, corrosion-resistant stainless steel 

components as other Grundfos groundwater products, these pumps feature 

a state-of-the-art impeller design which allows for outstanding performance 

at depths over 2000 feet. 

 

Grundfos 6”, 8” and 10” submersibles are supplied with a rugged Grundfos 

submersible motor.  Manufactured of stainless steel, the two units together 

result in a quality pumping unit built to last.

6

gruNdFoS SubmErSIblES

Internal leakage caused by pres-

sure differentials within the 

pump was minimized. Tests 

have shown that an impeller seal 

clearance gap of just 0.4 mm 

between the impeller and the 

chamber causes a 5% drop in ef-

ficiency. When liquid seeps out 

into the pump, precious energy is wasted on circulating that 

liquid. Grundfos uses a floating seal ring between chambers, 

providing a nearly perfect seal.

150S

85S

300S

230S

475S

385S

800S

625S 1100S

PERFORMANCE
2200

2100

2000

1900

1800

1700

1600

1500

1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100

0
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

H
EA

D
 (F

EE
T)

U.S. GALLONS PER MINUTE

NAS
Rectangle



7

The SQ/SQE pump design uses “floating” 

impellers. Each impeller has its own 

tungsten carbide/ceramic bearing. This 

design and the high quality of materials 

make the pump very wear resistant.

Reliable built-in spring loaded 

check valve lets you operate 

the pump in any position from 

vertical to horizontal.

9
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more than 30 years’ experience
Grundfos has been manufacturing quality submersible motors for more 

than 30 years, and Grundfos motors are rated among the very best on the 

market. From 1/2 hp 3” SQ motors to 150 hp 8” MMS motors and everything 

in between, Grundfos motors are designed for high efficiency, reliability, and 

long operating life.

As one of the world’s leading pump producers, we know better than anyone 

what is required of a reliable submersible motor. Every motor we produce 

reflects the experience gained and commitment to making nothing but the 

highest quality pumping systems in the world.

Low Motor Temperatures

Due to a unique thin rotor can and close rotor 

to stator tolerances in the MS & MMS motors, 

internal rotor losses are minimized. Large cool-

ing surfaces and internal fill fluid circulation 

ensures efficient heat transfer, resulting in 

cooler operating temperatures. Lower motor 

temperatures mean longer lifetimes.

Surge Protection

Grundfos MS motors are capable of withstanding transients as defined by 

IEEE and UL surge suppression standards. This natural immunity makes 

motors resistant to damage from high voltage surges.

High thrust capacity

The Mitchell-type thrust bearings feature 4 to 

6 carbon pads  and a ceramic thrust runner 

to ensure high thrust capacity. This type of 

bearing is unique in the way that the lapping 

of the rotation parts allows a quick build-up of 

water film in the bearing during start up.

gruNdFoS motorS aNd CoNtrolS

High efficiency, reliability,               and long operating life.
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get in Complete Control
In order to get the full benefit from your Grundfos pumping system, the 

system should be maintained at the ideal operating conditions. Access to reli-

able data is essential in determining the ideal range for efficiency and energy 

consumption; without this data, you are out of contol.

Grundfos offers a complete range of controls for pumping systems, from 

control boxes for small submersible pumps to full control units which allow 

for adjustments in system settings and online monitoring. All Grundfos 

controls are made to the same exacting standards and advanced design 

as our pumps and motors, helping you maintain a reliable and efficient 

pumping system.

With sensors installed in the well, the water table and cost per 

pumped volume of water can be monitored, making it possible to 

operate at the best wire to water efficiency points. Your analysis 

may even tell you that it is time to pull the old pump – or the incor-

rectly selected pump – and replace it with a new high-efficiency 

pump, selected based on the actual operating conditions.

Grundfos MP204 control units help protect your investment by protecting 

the pump against:

• Dry running

• Overload operating against a closed valve or blocked pipe

• Insufficient flow of liquid past the motor

• Too high temperature of the pumped liquid

• Deposits on the motor

• Over- or under-voltage

• Phase asymmetry

• Onset of motor failure

• Motor overheating or burnout

With the use of a Grundfos MP204 and R100 infrared remote control, you 

can monitor your pump’s operational data, including: current consumption, 

voltage, running hours, power input, and fault indications.

                    Grundfos has a complete line 
of motor control boxes, making 
installation fast and easy

Product Range
Standard: .33HP to 5HP
Deluxe: 1.5HP to 5HP
CSCR: .33HP to 1HP
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Printed from Grundfos CAPS [2014.03.032]

14B70004 300S150-4 60 Hz
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300S150-4, 60Hz

Pumped liquid = Water
Liquid temperature = 68 °F
Density = 62.29 lb/ft³
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Printed from Grundfos CAPS [2014.03.032]
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300S150-4, 60Hz

Pumped liquid = Water
Liquid temperature = 68 °F
Density = 62.29 lb/ft³
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Description Value
Product name: 300S150-4
Product No.: 14B70004
EAN: 5700391744136
Price: On request

Technical:
Speed for pump data: 3450 rpm
Rated flow: 317 US gpm
Flow range: 41.2 .. 343 US gpm
Max flow: 343 US gpm
Rated head: 141 ft
Curve tolerance: ISO 9906:2012 Grade 3B
Stages: 4
Model: B
Valve: pump with built-in non-return valve

Materials:
Pump: Stainless steel

DIN W.-Nr. 1.4301
AISI 304

Impeller: Stainless steel
DIN W.-Nr. 1.4301
AISI 304

Installation:
Pump outlet: 3"NPT
Motor diameter: 6 inch
Minimum borehole diameter: 6" mm

Liquid:
Pumped liquid: Water
Maximum liquid temperature: 104 °F
Liquid temp: 68 °F
Density: 62.29 lb/ft³

Electrical data:
Applic. motor: NEMA
Power (P2) required by pump: 15 HP

Others:
Net weight: 33.1 lb
Gross weight: 117 lb
Sales region: Namreg

2/3
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19250003 475S300-3 60 Hz
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Description Value
Product name: 475S300-3
Product No.: 19250003
EAN: 5700318091411
Price: On request

Technical:
Speed for pump data: 3450 rpm
Rated flow: 498 US gpm
Max flow: 544 US gpm
Rated head: 167 ft
Stages: 3
Model: B
Valve: pump with built-in non-return valve

Materials:
Pump: DIN W.-Nr. 1.4301

Installation:
Pump outlet: 6"NPT
Motor diameter: 6 inch
Minimum borehole diameter: 8" mm

Liquid:
Pumped liquid: Water
Maximum liquid temperature: 104 °F
Liquid temp: 68 °F
Density: 62.29 lb/ft³

Electrical data:
Applic. motor: NEMA
Power (P2) required by pump: 30 HP

Others:
Net weight: 73.9 lb
Gross weight: 166 lb

2/3
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PVC Well sCreens, droP PiPe, 
Casing and aCCessories
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Johnson sCreens® PVC Well ProduCts - 
Cost effeCtiVe, Versatile, enVironmentally 
friendly and safe to handle

PVC Well sCreens, droP PiPe and Casing: an 
eConomiCal solution
Johnson screens offers a full line of 
PVC Vee-Wire® well screens, slotted 
well screens, casings and accessories 
that provide an economical, long-lasting 
design option when compared to steel.

effiCient

Johnson Screens PVC screens, casings 
and fittings are ideal for any PVC well. 
The flexibility to specify and design a 
wide variety of slot openings, instead 
of choosing from two or three standard 
sizes, ensures a more efficient well.

long Well life

Johnson Screens PVC well products are 
carefully designed and manufactured 
to required industry standards, with 
tolerances that meet or exceed any other 
supplier in the industry, resulting in a long 
lasting well requiring less maintenance.

Better design

To ensure the most efficient use of time 
and a quality well, Johnson Screens 
offers the most experienced and 
attentive customer service and technical 
professionals in the business, providing 
customers with quick and accurate 
information and support.

on time and under Budget

Johnson Screens extensive distributor 
network means that rapid delivery is 
available anywhere in the world, so that 
wells can be completed on time and 
under budget.

ProduCt sPeCifiCations

for additional information on 
products seen in this catalog, such 
as technical information, product use 
and installation recommendations, 
please contact us or visit our website at 
www.johnsonscreens.com.

PVC handling and storage

PVC pipe should be handled properly 
to ensure adequate performance. for 
appropriate guidelines and procedures 
for all Johnson screens PVC products, 
please contact us directly.

Did You Know?

Johnson Screens provides more than just quality products; we back them 
up with technical support that is like having your own in-house engineering 

team. For screen or casing size recommendations, installation suggestions, lab 
analysis and more, contact us today at www.johnsonscreens.com.
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PVC is the material of ChoiCe for a groWing 
numBer of aPPliCations

PVC offers a combination of economy, 
light-weight design and flexibility that 
makes it a cost-effective solution for:

• Water wells
• Water monitoring wells
• environmental
• Soil vapor extraction
• Sparging - air or oxygen
• Bioremediation
• Free product recovery
• Groundwater extraction
• drainage and dewatering
• leachate collection
• mining

PVC is also used when sampling for 
heavy metals, since it will not leach 
metals or contaminate the samples. it 
also has the advantage over steel when 
encountering corrosive fluids.

Among Johnson Screens fabrication 
options are:

• PVC casing and well screens 
from 0.50 to 18 in. (13 to 400 mm) 
diameter

• Plain end, flush joint, NPT or custom 
threaded

• Threaded products supplied in laying 
lengths

• screen openings from 0.005 to 0.50 
in. (0.01 to 13 mm)

• standard and custom lengths up to 
20 ft (6.1 m)

Johnson sCreens - enVironmentally friendly, 
enVironmentally aWare
the environmental and remediation 
markets require special manufacturing 
techniques and processes. 
Johnson screens manufactures a 
complete line of PVC well products 
suited for groundwater monitoring and 
remediation.

With the same quality and reliability 
that accompanies all Johnson screens 
products, the environmental and 
remediation product line includes well 
screens, casings and accessories.

To meet industry requirements, 
Johnson screens provides the following:

• no printing on screen or pipe
• Cleaned and bagged
• flush thread connections
• o-ring pre-installed
• Box or bulk package options 

available
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the CritiCal differenCe 
in Johnson sCreens® PVC 
sCreens is oPen area

JohnSon ScreenS PVC Vee-Wire® Well sCreens

Commonly used in shallow wells, 
Johnson Screens sonic welded PVC 
Vee-Wire screens present higher open 
area for given slot than any other non-
metallic screen available. 

more economical than metal screens, 
PVC Vee-Wire screens resist corrosion 
from salts and gases commonly found 
in either salt or fresh water, and are 
resistant to acid treatments commonly 
used to clean wells.

PVC screens are furnished with standard 
flush threads or plain ends for connecting 
to standard PVC fittings.

sizes range from 1.25 to 8 in. (32 to 203 
mm), and screen slot size can be as 
small as 0.005 in. (0.13 mm) and up, per 
customer specifications.

end fittings

PVC screens are supplied with standard 
flush threads or plain ends for connecting 
to standard PVC fittings.

Better Well deVeloPment

It is important to remove fines from the 
filter pack or formation to increase the 
well’s porosity, which enhances well 
efficiency. For this to be effectively done, 
development energy must pass through 
the screen with minimum interference. 
this requires high open area.

more oPen area

Johnson Screens PVC Vee-Wire screens 
have more open area per foot than any 
other non-metallic screen available. 
this allows more water to enter at lower 
velocities, which reduces turbidity and 
enables a more representative sample to 
be collected.

JohnSon ScreenS PVC 
Vee-PaCk™ Pre-PaCked sCreens
Some subsurface conditions, such 
as heaving, caving, silty sand make 
conventional gravel pack placement 
difficult or impossible. 

the solution is Johnson Screens 
Vee-Pack screen. the Vee-Pack contains 
an integral gravel pack that is held in 
place between two concentric screens. 
This assembly is then installed in a single 
operation.

standard features of the Vee-Pack 
include:

• Smaller borehole
• slot spacing as small as 0.008 in. 

(0.203) mm

• standard 2 and 4 in. (51 and 
102 mm) sizes available

• reduces cutting disposal
• Factory-installed re-sieved silica 

sand filter pack is uniform, without 
voids

• fine-grade pack allows sediment-
free sampling

• high screen open area
• sonic-welded construction 

eliminates solvents which can affect 
sample integrity

• Schedule 40 and 80 flush threads 
available

• thread-on points ease installation   
in heaving sands
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Johnson sCreens® PVC slotted Well sCreens
Johnson screens manufactures slotted 
PVC well screens for a variety of 
applications, in sizes ranging from 0.5 to 
18 in. (13 to 400 mm), and lengths up to 
20 ft (6.1 m). slot sizes can range from 
0.006 to 0.500 in. (0.015  - 12.7 mm), in 
multiple row patterns and spacings.

Slotted screens are available in standard 
40 and 80 schedule PVC, as well as 
special schedules upon request.

Johnson screens offers technical 
support in screen design use and 
installation. maintaining peak well 
pumping efficiencies can be tricky; 
Johnson screens support team can 
provide recommendations to ensure the 
slotted screen performs at full capacity.

applications for slotted screens include:

• Water well
• environmental
• dewatering
• suction header
• leachate
• air sparging
• Soil vapor extraction
• Other specialty applications

JohnSon ScreenS PVC fittings and aCCessories
Johnson screens offers a wide range of  
fittings and accessories for use with PVC 
well screens, casings and drop pipes. 
items include:

• male plugs
• female caps
• male and female points
• Male and female lifting bails
• male nPt and female fJt adaptors
• slip points
• Slip bottoms

• slip caps
• slip couplings
• hdPe hollow stem auger plugs
• morrison locking plugs
• stainless steel centralizers
• PVC surge blocks
• grouting caps
• steel well protectors
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Johnson sCreens® 
PVC droP PiPe

the JohnSon ScreenS shur-align® nPt droP 
PiPe’s Patented design helPs you quiCkly and 
safely install your next suBmersiBle PumP

the Shur-Align drop pipe has the longest 
inlet bell in the industry, funneling and 
aligning the pipe before the threads 
engage. this eliminates cross threading 
and speeds up the assembly process.

no coupling is required, reducing the 
possibility of leaks and assembly time. 
there is just one thread makeup versus 
the two required with standard couplings.

Johnson screens is known around 
the world for top quality products and 
service; the Shur-Align drop pipe is no 
exception, delivering clear and safe 
drinking water.

The entire joint - not just the threaded bell 
- is formed from schedule 120 PVC for 
maximum strength and durability, making 
installation of submersible pumps quicker 
and simpler.

advantages of the Shur-Align drop pipe 
include:

• no couplings
• simple alignment and engagement
• Beveled shoulder for easier pump 

service
• quick makeup
• Watertight seal
• sizes range from 1 to 2 in. (25 to 

51 mm)

JohnSon ScreenS male-x-male nPt droP PiPe 
is an eConomiCal solution aVailaBle in more 
sizes and PiPe sChedules
Johnson screens offers a low cost 
alternative to corrosion sensitive steel 
drop pipe in a variety of sizes. The male-
x-male PVC drop pipe with stainless steel 
coupling eliminates corrosion issues and 
provides longer well life.

Johnson Screens male-x-male drop 
pipe is offered in schedule 80 and 120 
to provide an economical solution to 
most water well applications. larger size 
couplings come with a lead in for ease 
of assembly.

Manufactured to the same high quality 
standards that Johnson screens is 

globally known for, the male-x-male drop 
pipe and couplings are durable, reliable 
and easy to assemble.

Advantages of the male-x-male drop pipe 
include:

• Stainless steel couplings for all sizes; 
exclusive design for 3 to 8 in. (76 to 
203 mm)

• simple alignment and engagement
• quick makeup
• Watertight seal
• sizes range from 1 to 8 in. (25 to 

203 mm)
• Available in schedules 80 and 120
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JohnSon ScreenS Well Casing: designed for 
fast, effiCient assemBly
Johnson screens offers multiple 
innovative PVC casing styles and 
connection mechanisms. They can 
all be applied to a variety of PVC and 
steel products with use in multiple 
applications.

Fast, easy and efficient to assemble, 
Johnson Screens PVC casing is 
lightweight when compared to steel 
casings.

All connection mechanisms assemble 
quickly and easily with no glues or 
primers, leading to reduced installation 
time and costs.

features of all mechanical joint 
connections include:

• Environmentally friendly
• Ideal for use in many climates
• Quick disassembly that eliminates 

the need for joint cutting
• Can be used in both vertical and 

horizontal applications

• Available as screen or casing
• Available in a variety of schedules or 

pipe class

applications for Johnson screens casing 
and connection mechanisms include:

• Water well
• irrigation
• mining
• dewatering
• Hybrid wells (steel and PVC 

combination)

Johnson sCreens® 
PVC Casing

quiCkloC™

Quickloc is an innovative, patent pending 
joint mechanism for well casings that can 
be applied on a variety of PVC and steel 
products. 

Currently the fastest connection 
mechanism available, Quickloc is as 
strong or stronger than other existing 
flush thread or spline lock designs.

additional features include:

• A longer bell than other mechanical 
joints for added strength

• Pre-installed o-ring
• Available in sizes 4.5 to 6 in. (114 to 

152 mm)

shur-a-loCk™

Shur-A-lock is a proven, spline joint 
mechanism used widely throughout 
many industries. What separates 
Johnson Screens Shur-A-lock from other 
spline lock assemblies are:

• A longer bell than other mechanical 
joints for added strength

• two o-rings and one spline for on-
site assembly

• Available in sizes 4 to 6.9 in. (102 to 
175 mm)

flush thread ConneCtions

Johnson Screens provides a variety 
of flush thread connections for PVC 
casings. One of the flush thread options 
is the shurgrip™ pipe with a holding 
groove that encircles the female end for 
trouble free installation.

features of the ShurGrip and other flush 
thread connections include:

• Allows for use of a smaller borehole
• Available in many thread-per-inch 

designs
• Pre-installed o-ring
• Pipe is specially cleaned and bagged 

for environmental applications
• Available in sizes 0.5 to 18 in. (13 to 

457 mm)



Providing over 100 years of experience, 
innovation and customer satisfaction.
Contact us today.

our Wide range of PreCision 
engineered equiPment is suitaBle 
for more aPPliCations than eVer.

australia - asia PaCifiC 
Johnson screens australia 
tel.: +61 7 3867 5555     
fax:     +61 7 3265 2768 
EMAIL: salesasiapacific@johnsonscreens.com 

www.johnsonscreens.com 

north, south & Central ameriCa 
Johnson screens usa 
tel.: +1 651 636 3900 
fax:    +1 651 638 3171 
EMAIL: salesamerica@johnsonscreens.com

A Weatherford Company

Copyright ©2011 All rights reserved to Johnson Screens, Inc. 8259.00

euroPe - middle east - afriCa  
Johnson screens france 
tel.: +33 (0)5 4902 1600 
FAX :   +33 (0)5 4902 1616 
EMAIL: saleseurope@johnsonscreens.com

arChiteCture and 
ConstruCtion
Column covers
Custom lighting
Exterior applications
furniture
interior applications
grating
Wall cladding
steel Brite™

general industrial
Centrifuge baskets
flat panel screens
inline strainers
laterals
nozzles
Sieve screens and boxes
support grids
Water treatment equipment

mineral and aggregate 
ProCessing
Vee-Wire® screening systems
Polyurethane screening
Rubber screening systems
Woven wire screening systems
screening accessories
Wear linings
mill linings
Fabrication
hdPe pipe
Water treatment equipment

on-site serViCes
installation
inspection
repair
assistance
supervision

PulP and PaPer
effluent treatment equipment
Fiber line equipment
Pressure screens, baskets, rotors
Progressive Cavity Pumps
Pulpers, extraction plate, rotors
reject handling equipment, drums
Sieve bends, screen panels
Water treatment equipment

refining and PetroChemiCal
Centerpipes
Distributor trays
Inlet baskets
Outlet baskets
Overlay grids
scale traps
scallop screens
Vessel internals

Water ProCessing and fluid 
treatment
solids screening
Complete line of headworks products
Conveyors and compactors
Package plants
sludge treatment
Clarification
filtration
Biological and advanced treatment
sludge dewatering and handling
industrial pumps
Process performance chemicals

Water Well
nu-Well™ chemicals
PVC casings and risers
PVC drop pipe
PVC well screens
Pre-packed well screens
Rod-based well screens
stainless steel casings and risers
Well screen fittings and accessories

Turn to Johnson Screens to help maximize 
your operational efficiency and find long-
term, trouble-free solutions. Discover our 
ever-expanding range of products, 
designed with your needs in mind:



BENEFITS
JM Eagle Blue Brute C900 pipe is the safe, long-lasting and stable solu-
tion for a modern infrastructure. Blue Brute:
•   Maintains performance against tuberculation, corrosion and external gal-

vanic soil conditions without lining wrapping, coating or cathodic protection.  
•   Keeps its smooth interior over long years of service with virtually no loss 

in carrying capacity, allowing for savings in pumping costs, as well as sav-
ings on the size of the pipe required.  

•   Can be field-cut with a power saw or ordinary handsaw and be beveled 
without the use of expensive or complicated machinery.

DESCRIPTION
JM Eagle Blue Brute C900 is available in 4- through 12-inch diameters, in 
blue, white, purple and green. It comes in standard laying lengths of 20 feet.

One length of 8-inch DR 18 pipe weighs approximately 184 pounds.

The pipe conforms to AWWA C900 pressure class 165 psi (DR 25), 235 psi 
(DR 18) and 305 psi (DR 14). It carries approval of ANSI/NSF Standard 61, 
UL 1285 and FM 1612 (DR 18 and DR 14 only).

APPLICATIONS
JM Eagle’s Blue Brute C900 pipe is suitable for use in distribution 
pipelines of potable water, as well as gravity sewer, force main and 
water reclamation projects.

Building essentials 
for a better tomorrow 

BLUE BRUTE™

MEETS AWWA C900 AND ASTM D1784 CELL CLASS 12454;  

GASKETS MEET ASTM F477; JOINTS MEET ASTM D3139.  

PLEASE CONTACT YOUR JM EAGLE REPRESENTATIVE OR VISIT WWW.JMEAGLE.COM FOR MORE INFORMATION.

R
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Building essentials 
for a better tomorrow 

BLUE BRUTE™

SUBMITTAL AND DATA SHEET  

PIPE SIZE 
(IN)

AVERAGE O.D. 
(IN)

NOM. I.D.  
(IN)

MIN. T. 
(IN)

MIN. E  
(IN)

APPROX. D9 
(IN)

APPROX. 
WEIGHT  
(LBS/FT)

PRESSURE CLASS 165 psi (DR 25) 

4 4.80 4.39 0.192 5.25 5.57 1.9

6 6.90 6.31 0.276 6.40 8.00 3.9

8 9.05 8.28 0.362 7.05 10.50 6.7

10 11.10 10.16 0.444 8.20 12.88 10.1

1 12 2 13.20 12.08 0.528 8.80 15.31 14.4

PRESSURE CLASS 235 psi (DR 18)*  

4 4.80 4.23 0.267 5.25 5.87 2.6

6 6.90 6.09 0.383 6.40 8.43 5.3

8 9.05 7.98 0.503 7.05 11.06 9.2

10 11.10 9.79 0.617 8.20 13.57 13.9

12 13.20 11.65 0.733 8.80 16.13 19.7

PRESSURE CLASS 305 psi (DR 14)*

4 4.80 4.07 0.343 5.25 6.17 3.2

6 6.90 5.86 0.493 6.40 8.87 6.7

8 9.05 7.68 0.646 7.05 11.63 11.6

10 11.10 9.42 0.793 8.20 14.27 17.6

12 13.20 11.20 0.943 8.80 16.97 25.1

Consult JM Eagle™ for CSA and other listing availability prior to shipment.
Note: *FM Approvals Pressure Class 150 psi for DR 18 and 200 psi for DR 14.

I.D. : Inside Dameter

O.D. : Outside Diameter

T. : Wall Thickness 

D9   : Bell Outside Diameter

E :  Distance between Assembly Mark  
to the end of spigot.

Product Standard:
Pipe Compound:
Gasket:
Integral Bell Joint:

ANSI/AWWA C900
ASTM D1784 Cells Class 12454
ASTM F477
ASTM D3139

Certifications:

Installation:

ANSI/NSF Standard 61
UL Standard 1285
Pipe Length: 20 feet laying length
AWWA C605
JM Eagle™ Installation Guide

R
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Lamar Alternatives Analysis
Job Number: 2215.2c

Date: 6/24/2014
By: ACS

Quantity Units Unit Cost Total
Division - 02 General Sitework
Mobilization & Site Preparation 1 LS $4,500 $4,500
 Erosion Control Contengency 1 LS $1,000 $1,000
Well Redevelopment - Clean, Acidize, and Disinfect Well #12 62 LF $125 $7,750
Well Redevelopment - Clean, Acidize, and Disinfect Well #13 71 LF $125 $8,875
Well Redevelopment - Install 10" Well Screen and Gravel Pack 2 EA $7,500 $15,000
Site Piping - 6-inch Gate Valve 2 EA $2,500 $5,000
Site Piping - 6-inch C-900 1,175 LF $25 $29,400
Site Piping - 10-inch C-900 1,975 LF $35 $69,200
Site Piping - Tie into Existing 6" Steel Waterline 2 EA $750 $1,500
Site Piping - 12" Tee with Cap, G.V. at Floating Pump Line 1 LS $3,500 $3,500

General Sitework Subtotal $145,800
Division - 03 Concrete  
Waste Basin/Pumping - Concrete - Waste Basin 30 CY $700 $21,000

Concrete Subtotal $21,000
Division - 06  Wood and Plastics
Well Redevelopment - Repairs to Existing Facility 2 EA $500 $1,000

Wood and Plastics Subtotal $1,000
Division - 09 Painting
Well Redevelopment - Painting 2 EA $2,500 $5,000

Painting Subtotal $5,000
Division - 11 Equipment 
Well Redevelopment - Well #12 pump - 300gpm 1 EA $8,000 $8,000
Well Redevelopment - Well #13 pump - 475gpm 1 EA $10,000 $10,000
Well Redevelopment - Flow Meter with Analog Output 2 EA $5,000 $10,000
Treatment Equipment - Single UF Module System 2 EA $950,000 $1,900,000
Treatment Equipment - Strainer 1 EA $20,000 $20,000
Treatment Equipment - Secondary Containment System 1 EA $1,500 $1,500
Treatment Equipment - Metering Pumps 2 EA $1,750 $3,500
Treatment Equipment - Chlorine Analyzer 1 EA $3,600 $3,600
Treatment Equipment - Backwash - PRV and Force Main Piping 1 LS $37,500 $37,500
Waste Basin/Pumping - Waste Pumps (large) 2 EA $7,500 $15,000
Waste Basin/Pumping - Yard Piping (from Waste Basin to 
Pearson Lift Station) 5,000 LF $30 $150,000
Waste Basin/Pumping - Access Hatch 1 EA $2,500 $2,500
Waste Basin/Pumping - Flow Meter 1 EA $2,500 $2,500

Equipment Subtotal $2,165,000
Division - 15 Mechanical 
Well Redevelopment - 6-inch Check Valve 2 EA $4,000 $8,000
Well Redevelopment - 6-inch Butterfly Valve 2 EA $2,500 $5,000
Well Redevelopment - Reconnect to Existing Steel Riser 2 EA $500 $1,000

Mechanical Subtotal $14,000
Division - 16 Electrical 
Well Redevelopment - SCADAPack - Install Only (resuse existing) 1 LS $2,000 $2,000
Well Redevelopment - Misc. Instrumentation and Controls 1 LS $8,500 $8,500
Well Redevelopment - Power to Well House 2 EA $3,500 $7,000
Treatment Equipment - Misc. Instrumentation and Controls 1 LS $80,000 $80,000
Waste Basin/Pumping - Pump Control Equipment 1 EA $2,000 $2,000

Electrical Subtotal $99,500

Subtotal $2,451,000
Contingency (8%) $197,000

 Construction OH&P (15%) $398,000
Design and Permitting (12%) $366,000

Construction Admin (4%) $137,000
PROJECT TOTAL $3,549,000

Alternative #2 - Well #12 & Well #13 as Potable Supply
OPINION OF PROBABLE COST (OPC)



Lamar Alternatives Analysis
Job Number: 2215.2c

Date: 6/24/2014
By: ACS

Quantity Units Unit Cost Total
Division 01 - General Requirements
Temp, Turbidity, Conductivity (Lamar Operators to Sample) 128 EA $50 $6,400
Total Coliform w/ E. Coli 16 EA $50 $800
Total Aerobic Spores 12 EA $150 $1,800
MPAs 12 EA $500 $6,000

Equipment Subtotal $15,000
Division 02 - Site Work
Erosion Control 1 LS $500 $500
Well Relocation - Drill, Test and Disinfect Well #12 62 LF $275 $17,050
Well Relocation - Drill, Test, and Disinfect Well #13 71 LF $275 $19,525
Well Relocation - Install 10" Well Screen and Gravel Pack 2 EA $7,500 $15,000
Site Piping - 6-inch Gate Valve 2 EA $2,500 $5,000
Site Piping - 6-inch C-900 Back to Potable Transmission Line 400 LF $25 $10,000
Site Piping - Tie into Existing 6" Potable Line 2 EA $750 $1,500

General Sitework Subtotal $69,000
Division 06 - Wood and Plastics
New Well House 2 EA $7,500 $15,000

Wood and Plastics Subtotal $15,000
Division 09 - Painting
Painting of new Pipe 2 EA $500 $1,000

Painting Subtotal $1,000
Division 11 - Equipment 
Well Relocaton - Well #12 pump - 300gpm 1 EA $8,000 $8,000
Well Relocation - Well #13 pump - 475gpm 1 EA $10,000 $10,000
Well Relocation - Flow Meter with Analog Output 2 EA $5,000 $10,000

Equipment Subtotal $28,000
Division 15 - Mechanical 
Well Relocation - 6-inch Check Valve 2 EA $4,000 $8,000
Well Relocation - 6-inch Butterfly Valve 2 EA $2,500 $5,000
Well Relocation - New Steel Riser 2 EA $1,500 $3,000

Mechanical Subtotal $16,000
Division 16 - Electrical 
Well Redevelopment - SCADAPack (relocate existing) 2 EA $2,000 $4,000
Well Redevelopment - Misc. Instrumentation and Controls 1 LS $8,500 $8,500
Well Redevelopment - Power to Well House 2 EA $5,000 $10,000

Electrical Subtotal $22,500

Subtotal $167,000
Contingency (8%) $14,000

 OH&P (15%)* $28,000
Design and Permitting (12%) $26,000

Construction Admin (4%) $10,000
PROJECT TOTAL $245,000

Alternative #3 - Relocate Well #12 & Well #13 as Potable Supply
OPINION OF PROBABLE COST (OPC)

*For Alternative 4, it is assumed that a Well Contractor will be hired to drill new 
wells, but City Staff will install all piping and valves



Lamar Alternatives Analysis
Job Number: 2215.2c

Date: 6/24/2014
By: ACS

Quantity Units Unit Cost Total
Division - 02 General Sitework
General Conditions - Mobilization & Site Preparation* 1 LS $0 $0
General Conditions - Erosion Control 1 LS $500 $500
Well Redevelopment - Clean, Acidize, and Disinfect Well #12 62 LF $125 $7,750
Well Redevelopment - Clean, Acidize, and Disinfect Well #13 71 LF $125 $8,875
Well Redevelopment - Install 10" Well Screen and Gravel Pack 2 EA $7,500 $15,000
Site Piping - 6-inch Gate Valve 2 EA $2,500 $5,000
Site Piping - 6-inch C-900 1,175 LF $25 $29,400
Site Piping - 10-inch C-900 1,975 LF $35 $69,200
Site Piping - Tie into Existing 6" Steel Waterline 2 EA $750 $1,500
Site Piping - 12" Tee with Cap, G.V. at Floating Pump Line 1 LS $3,500 $3,500

General Sitework Subtotal $141,000
Division - 06  Wood and Plastics
Well Redevelopment - Repairs to Existing Facility Contengency 2 EA $500 $1,000

Wood and Plastics Subtotal $1,000
Division - 09 Painting
Well Redevelopment - Painting 2 EA $500 $1,000

Painting Subtotal $1,000
Division - 11 Equipment 
Well Redevelopment - Well #12 pump - 300gpm 1 EA $8,000 $8,000
Well Redevelopment - Well #13 pump - 475gpm 1 EA $10,000 $10,000
Well Redevelopment - Flow Meter with Analog Output 2 EA $5,000 $10,000

Equipment Subtotal $28,000
Division - 15 Mechanical 
Well Redevelopment - 6-inch Check Valve 2 EA $4,000 $8,000
Well Redevelopment - 6-inch Butterfly Valve 2 EA $2,500 $5,000
Well Redevelopment - Reconnect to Existing Steel Riser 2 EA $500 $1,000

Mechanical Subtotal $14,000
Division - 16 Electrical 
Well Redevelopment - SCADAPack - Install Only (resuse existing) 1 LS $2,000 $2,000
Well Redevelopment - Misc. Instrumentation and Controls 1 LS $8,500 $8,500
Well Redevelopment - Power to Well House 2 EA $3,500 $7,000

Electrical Subtotal $17,500

Subtotal $203,000
Contingency (8%) $17,000

 OH&P (0%)* $0
Design and Permitting (12%) $27,000

Construction Admin (4%) $10,000
PROJECT TOTAL $257,000

Alternative #4 - Well #12 & Well #13 as Non-Potable Supply
OPINION OF PROBABLE COST (OPC)

*For Alternative 3, it is assumed that City Staff will complete the work and the 
project will not be bid to general contractors
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