RECORD OF PROCEEDINGS

ATTENDANCE

DISCLOSURE OF
POTENTIAL
CONFLICTS OF
INTEREST

ADMINISTRATIVE

MINUTES OF A REGULAR MEETING OF
THE BOARD OF DIRECTORS OF THE
GREATROCK NORTH WATER AND SANITATION DISTRICT
HELD
MAY 7, 2013

A regular meeting of the Board of Directors (referred to hereafter as “Board”) of
the Greatrock North Water and Sanitation District (referred to hereafter as
“District”) was convened on Tuesday, May 7, 2013 at 5:30 P.M., at United
Power, 500 Cooperative Way, Brighton, Colorado. The meeting was open to the
public.

Directors In Attendance Were:
Terry Krayenhagen

Robert William Fleck

Jeffrey Polliard

Brian K. Rogers

John D. Wyckoff

Also In Attendance Were:
Lisa A. Johnson; Special District Management Services, Inc.

Jennifer Gruber Tanaka, Esq.; White Bear & Ankele, P.C.
Andrea Bollinger, Mike Yost and Josh Cook; Olsson Associates, Inc.
Brad Simons, Member of the Public

Mark Bodane; Fire Chief, Greater Brighton Fire Protection District

Disclosures of Potential Conflicts of Interest: Attorney Tanaka advised the
Board that, pursuant to Colorado law, certain disclosures may be required prior to
taking official action at the meeting. The Board reviewed the Agenda for the
meeting, following which Directors Krayenhagen, Fleck, Polliard, Rogers and
Wyckoff each confirmed that they had no conflicts of interest in connection with
any of the matters listed on the Agenda.

Agenda: Ms. Johnson distributed for the Board’s review and approval a proposed

MATTERS
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Agenda for the District’s regular meeting.

GRNWSD 5/7/13 Minutes
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Following discussion, upon motion duly made by Director Rogers, seconded by
Director Polliard and, upon vote, unanimously carried, the Agenda was approved,
as amended. :

Board of Directors’ Report: There was nothing new to report,

Manager’s Report: Ms. Johnson presented and the Board reviewed the May -
Manager's Report. The Board authorized Ramey Environmental Compliance,
Inc. (“REC”) to clean and paint the corroded pumps at Greatrock North facility
for an amount not to exceed $750. The Board asked staff to contact three waste
removal services in the Brighton area to determine the cost to provide weekly
trash service to the Box Elder Creek Ranch (“BECR”) facility. The Board did not
authorize the purchase of a heavy duty stapler and instead asked Ms. Johnson to
contact REC and ask if they could provide one on loan to the District to complete
the mapping project at BECR facility. A copy of the Manager’s Report is
attached hereto and is incorporated herein by this reference.

Fire Protection Plan for the District: Fire Chief, Mark Bodane with the Greater
Brighton Fire Protection District (“GBFPD”), addressed the Board regarding a
recent fire that occurred in an area close to the District and mentioned that the
GBFPD tapped the water supply via hydrants within the District to fight the fire.
He noted that the amount of water used equaled between 80,000 - 100,000
gallons. The Board asked questions and the Chief responded regarding the
process the GBFPD goes through when determining how to fight a fire that does
not have a public water source close by. The Board thanked Chief Bodane for his
time and effort to attend the meeting. The Chief left the meeting at this point.

CONSENT AGENDA The Board considered the following actions:
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e Approval of the Minutes from the April 2, 2013 regular meeting.

e Ratify approval of payment of claims through the period ending April 16,
2013, as follows:

General Fund $ 34,255.89
Debt Service Fund $ 97.50
Capital Projects Fund $ 5,280.50
Total Claims: $ 39.633.89

e Ratify acceptance of cash position schedule and unaudited financial
statements through the period ending March 31, 2013.

GRNWSD 5/7/13 Minutes
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e Ratify approval of Letter of Completion of Services and Termination of
Agreement — for the Independent Contractor Agreement for Evaporative
Pond Sensor Replacement with Timber Line Electric & Control Co,

e Consider approval of payment of claims through the period ending May 7
2013, as follows:

General Fund $ 31,624.23
Debt Service Fund $ 32.50
Capital Projects Fund $ 3,233.25
Total Claims: $ 34.889.98

Following discussion, upon motion duly made by Director Wyckoff, seconded by
Director Rogers and, upon vote, unanimously carried, the Board approved the
consent agenda items.

General Obligation Refunding and Improvement Bonds, Series 2013: The
Board entered into discussion regarding the General Obligation Refunding and
Improvement Bonds, Series 2013.

Advance Refund Callable 2007 Bonds: Ms. Johnson discussed with' the Board
the report from Bruce O’ Donnell, with George K. Baum & Company, on the
Advance Refund Callable 2007 Bonds. Mr. O’Donnell provided an analysis of
the current debt structure and determined that there would not be a net present
value savings at this time to the District in the restructuring of the current debt.
He will continue to monitor the market and let the District know when the market
would allow for a successful restructure.

Engineer’s Report: Ms. Bollinger presented the April 29, 2013 Engineer’s
Report to the Board. A copy of the Report is attached hereto and is incorporated
herein by this reference.

Evaporation Ponds:

Location and Costs to Acquire Land for Third Evaporation Pond: The Board
discussed two options: 1) constructing a third evaporation pond, or 2) locating a
source to receive the concentrate water, hauling the water, removing the sludge
and rehabilitating the current ponds. '

The Board directed staff to continue the effort to try and locate a source to receive
the concentrate water and complete the analysis of what the operation and
maintenance costs would be to drain and maintain the current ponds.

GRNWSD 5/7/13 Minutes
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Operations _and Maintenance Update: The Board reviewed the Monthly

Activities Report and operations and maintenance update. A copy of the report is

Monthly Flow Report: The Board reviewed the monthly flow report covering

Water Quality Issues in Box Elder Creek Ranch and Rocking Horse Farms:

Resident Request for Compensation: President Krayenhagen reported to the
Board regarding a request from resident Mike Clark for compensation for
damaged clothing and increased water use due to the District’s assistance with a
nearby fire. President Krayenhagen reported that he spoke with Mr. Clark after
receiving his correspondence and explained the issue and Mr. Clark was
understanding of the issue and decided not to pursue monetary compensation,

District Website: It was noted that the District’s website creation is in process.
Training is scheduled for May 15, 2013 and staff is hopeful to launch the website

OPERATIONS AND
MAINTENANCE
MATTERS attached hereto and incorporated herein by this reference.
March 6, 2013 through April 5, 2013.
The Board reviewed the monthly water quality report.
OTHER BUSINESS
in June of 2013.
COMMUNITY Community Comments: There were no community comments.
COMMENTS
ADJOURNMENT
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There being no further business to come before the Board at this time, upon
motion duly made, seconded and, upon vote, unanimously carried, the meeting
was adjourned.

Respectfully submitted,

GRNWSD 5/7/13 Minutes
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THESE MINUTES APPROVED AS THE OFFICIAL MAY 7, 2013 MINUTES
OF THE GREATROCK NORTH WATER AND SANITATION DISTRICT BY
THE BOARD OF DIRECTORS SIGNING BELOW:

A (\\

TVy g ayanhagen
o~
W/

Robert Willig Fleck

/7

y ey L: Polfiard

-Brian K. Rogers

L0 L

Page 5 ' GRNWSD 5/7/13 Minutes



GREATROCK NORTH

WATER & SANITATION DISTRICT

Date: April 29,2013

To: Greatrock North Water and Sanitation District, Board of Directors
From: Lisa A. Johnson, District Manager

Re: May 7, 2013 Manager’s Report

Agenda Action Items

II. A. Consent Agenda

April 2, 2013 Regular Meeting Minutes.

April 16,2013 claims.

Financial statements ending March 31, 2013.

Ratify the approval of completion of services and termination of agreement — Box
Elder Creek Ranch Building Exterior Painting Services.

el NS

I recommend approval of the consent agenda items.

Updates on Other District Related Items

2™ Quarter Facility Inspection and response in red from REC.

Greatrock North Facility

-siding on the pump station has not been repaired - Dan will repair in the next couple of weeks.
-pump corrosion — is it getting worse? Anything we can do to mitigate the issue? - We need a
half days’ time to clean and paint. Estimated cost of completing this is $750.00

District Office

1AN] Whaiorm Bk
for Greatrock North bt I

Water and Sanitation




Rocking Horse Farms Facility

- can you dispose of the dog kennels stored inside the pump station? - Mike will dispose of.

- the vent on the door is in need of repair. Do we still need the vent or could we replace the door
with an unvented door? - Mike just covered for the winter but says the vent is fine. Did you see
something else wrong with it?

- the electrical fitting at the well on the top of the hill is still in need of repair. - Dan’s Electrician
will be out in the morning to look at.

- found lots of trash at this site — broken bottle, cell phone, wood and steel pieces (they are all
located by the generator). - Mike picked up last week.

Box Elder Creek Ranch Facility

- maps — when will they be hung in the new hanging file cabinet? - Within the next Month Mike
needs a heavy duty stapler we will purchase and charge to the District.

- I noticed several devices are utilizing one electrical outlet via extension cord, etc. Can you
solicit a proposal to install another electrical outlet in the facility by the computer? - I will ask
Timberline to provide a quote.

- can you ask Mike to remove the boxes that the computer and printer came in? - Yes, once we
can get a small dumpster to toss things away.

- how do we dispose of the chemical in the R.O. building that we don’t use anymore? Not sure,
we will have to see if we can use it elsewhere. It may have to stay for a while.

- the tubing that drains into the floor in front of the chemicals, is this the line that sends the
concentrate to the ponds? Should this be secured to the drain in the floor or is it okay to be

free  standing like it is? - This is for the permeate and is used when a CIP is done and it’s used

for  filling the anti-scaliant drum. It’s fine with us the way it is.

- Trash and debris continues to be an issue at all sites. Is it difficult to pick up the trash and
debris and dispose of it elsewhere? Get a dumpster and Mike will dispose of trash while on

- site. Do we need a trash container with trash service at one of the sites? - Yes, Boxelder.

- Emergency Preparedness Plan — does this need to be posted at all locations? - Just where the

records are keep (boxelder). It will get eaten by mice at the other locations.

Summary of Discussions from mid-month meeting with Directors Fleck and Wyckoff — Ms.
Bollinger and I met with Directors Fleck and Wyckoff on April 19,2013. Discussions centered on
concentrate management efforts. It is thought that if the District could empty the ponds of
concentrate water and sediment, we could then perform maintenance on the existing ponds and
ultimately have two empty ponds and possibly no need for a third pond. Ms. Bollinger was asked to
schedule a meeting with East Cherry Creek Valley WSD to discuss a possible IGA with them to
receive our concentrate water. She will also determine how long it would take to fill the existing
ponds, once empty, with concentrate at a 70/30 blend/treat ratio during the winter.

We also discussed not treating any water during the summer months. I was asked to talk with Jeff
Rabas about this idea and what issues, if any, he sees with this.

District Office A Wkl |tk

for Greatrock North
Water and Sanitation




Lastly, we discussed the individual R.O. units for each home that was discussed at the last board
meeting. Ms. Bollinger talked with Chuck the Water Man about this idea and Chuck shared with her
his thoughts and costs to install, etc. Directors Fleck and Wyckoff asked Ms. Bollinger to invite
Chuck the Water Man to the June meeting to discuss this idea further with the entire Board of
Directors.

Total Water Production from March 6, 2013 through April 5, 2013 = 1,678,145

Total Usage billed from March 6, 2013 through April 5,2013 = 1,819,780

District Office
for Greatrock North
Water and Sanitation

A W ot A,




OAoLssoN

ASSOCIATES

MEMO

TO: Lisa Johnson, District Manager
FROM: Andrea Bollinger -

RE: May 7, 2013 Meeting Agenda Iltems
DATE: April 29, 2013

PROJECT: 013-0055

ltem IV.A. — Evaporation Ponds:

1. Third evaporation pond:
a. Concentrate Management
i. Olsson prepared a Technical Memo on concentrate management, see
attachment.

ii. On April 22", Terry Krayenhagen, sent Olsson a memorandum prepared by
Jeff Moeller with the Water Environment Research Foundation (WERF) for
Greg Johnson with the Colorado Water Conservation Board, dated December
20, 2011 with the subject Quarterly Report (July 18, 2011 — Oct 18, 2011).
The memorandum discussed zero liquid discharge (ZLD) and sustainable
disposal options for concentrate. A copy of the memorandum is not included
with the engineering report due to its length.

Olsson briefly reviewed the memorandum and explained ZLD is a term that
represents a goal and goes back to the ‘concentrating the concentrate’
concept, see attached email.

b. EDOP:
i. Annual Reporting:

1. Per the States Section 9 Waste Impoundments Section 9.3.5(D)
Regulations, the District is required to submit an annual report
summarizing the quantity of concentrate produced and disposed of at the
site. Currently, the State does not have a standard form or checklist and
requests applicants submit the District's available documentation. Olsson
reviewed the regulations and can prepare the District's 2012 Annual
Report as outlined in Exhibit A, attached.
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ii. Response to State’'s Comments, letter dated March 21, 2013.
1. Olsson has reviewed the State’s comments and is prepared to respond.
Attached in Exhibit A is an outline of the response.

jii. Section 9 Stakeholder Meeting

1. Olsson will be attending the next Section 9 Stakeholder Meeting on April
30, 2013.

Additional Engineering ltems

e On April 19, 2013 Olsson Associates attended a mid-month lunch meeting with Lisa
Johnson, Rob Fleck, and John Wyckoff. Based on the lunch meeting, Olsson was
tasked with four additional items:

1. Contact East Cherry Creek Valley Water and Sanitation District (ECCV) to
determine the viability of a onetime disposal of concentrate to their deep well
injection.

= Qlsson has contacted Chris Douglass, with ECCV. ECCYV is open to the
concept, but would like to discuss the idea internally before scheduling a
meeting.

2. Provide a comparison of historical evaporation pond depths for the month of
April.
» Attached are the historical depths of the evaporation ponds for the month
of April from 2010 through 2013.

3. Arrange for a point of entry rep to attend June board meeting to learn more about
the point of entry units.
= | have left a message with two companies who are prepared to attend a
meeting if requested.

4. Evaluate the life of the existing ponds if they were empty and the district would
operate the RO unit during winter only at a 70 (blend) /30 (treat) ratio.
= This task is ongoing and information will be presented upon completion.

5. During the meeting it was asked how a Point of Entry unit can discharge to a
septic system and if the District would be allowed to discharge to a septic system
as a means of disposing of concentrate. Construction of leach fields for septic
systems is a regulated process. They are regulated differently dependent on
whether they are individual residential, industrial, or utility owned. A utility owned
leach field would require a discharge permit for discharge to groundwater.
Typically, discharge to groundwater requires that the effluent meet groundwater
standards which are protective of drinking water uses.

(This section intentionally left blank)
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Josh Cook and | will attend the May 7, 2013 Board Meeting. Josh Cook is a senior engineer
with Olsson who has been providing technical assistance and quality assurance and quality
control reviews for the past two months. At the board meeting | will be prepared to address any
of these items, as well as any additional items that may arise.

Attachments:
1. Technical Memo: Concentrate Management Options
2. 2013-04-23_ZLD email response
3. Exhibit A: Scope of Services for Annual Report and EDOP State Response
4. Historical April Evaporation Pond Depths

File Location:
G:\Office\Teams\WaterWastewater\Denver Team Folder\Greatrock North Water and Sanitation District\_Board
Meetings\2013\05-2013\2013-04-29_Engineering Report.docx
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MEMO

TO: Lisa Johnson, District Manager
PHONE: 303-987-0835
FROM: Andrea Bollinger
RE: GNWSD- Concentrate Management Options
DATE: 04/26/2013
PROJECT #: 013-0212
PHASE: 400

Concentrate management concepts were discussed at the Greatrock North Water and Sanitation
District's (GNWSD) April 2, 2013 Board Meeting, as means of further reducing the quantity of
concentrate in the evaporation ponds. Discussions included, surcharging irrigation water, blending
concentrate with irrigation water, dual water systems in subdivisions for irrigation and potable water,
ceasing RO operations, and mechanical enhancements of concentrate evaporation. Based on
these discussions Olsson has been directed by the District Manager to further evaluate three of the
options:

1. Concentrate and Irrigation Blending
2. Dual Water Systems
3. Ceasing Reverse Osmosis (RO) Operations

Surcharging irrigation water was not a favorable option to the Board and as a result was not
investigated. Preliminary investigation into mechanical enhancements found the concept to be cost
prohibitive due to the capital, operations and maintenance, and replacement costs. As a result,
mechanical enhancements were not investigated further. It is important to reiterate, all of the items
discussed are in addition to construction of a third evaporation pond and not in lieu of a third
evaporation pond.

(This section intentionally left blank)

4690 Table Mountain Drive, Suite 200 TEL 303.237.2072
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Option 1. Concentrate and Irrigation Blend

Option one involves blending the concentrate water in the evaporation ponds with irrigation
water from Dave Rye. To determine the ratio of blending, suitable for plant life, blended samples
need to be collected and analyzed at a lab. Initially, Olsson proposed collecting five samples for
analysis. The first two samples would be the raw water while the remaining three samples
would be a composite at the following blended ratios.

Concentrate Water / Irrigation Water

. 25% 75%
. 10% 90%
o 5% 95%

The samples would be sent to a local lab and analyzed for components which have adverse
effects on plant life and soils. Attached in Appendix A is the Irrigation Water Quality Criteria by
the Colorado State University Extension. The document outlines how irrigation water affects the
soil and crops and highlights parameters to test for in irrigation water, such as pH, alkalinity,
salinity, chloride, and sodium adsorption ratio. Based on the data in Appendix A, Colorado
Analytical Lab was contacted for testing of the samples in order to determine costs. Table 1
shows the costs associated with collecting, testing, and analyzing the samples. Colorado
Analytical Lab provides a standard nutrient analysis package for evaluating irrigation suitability
and is included in Appendix B.

Concentrate and Irrigation Blend |
Sample Collection and Analysis 1 Ls | $ 750 | $ 750
Sample Testing 5 EA | $ 85 |$ 430

Total Sampling Costs | $ 1,180

However, after discussions with the Colorado Department of Public Health and Environment
(CDPHE) Water Quality Control Division (WQCD), blendmg the water for irrigation purposes is
not a viable option.

Preliminary blending investigations were conducted during the summer of 2012 for permitting
purposes and the CDPHE was contacted. During that time it was determined an individual
National Pollutant Discharge Elimination System (NPDES) permit is required for use of blended
water for irrigation purposes. The NPDES permit limits would be protective of groundwater and
surface waters. Thus, the blended water would need to meet groundwater and surface water
standards.

On April 23 2013, Olsson performed a follow-up call to verify the information previously
researched and to determine if anything had changed. At that time, it was confirmed an NPDES
permit would be required, but the water could not be used for irrigation purposes, directly. The
NPDES permit would cover the discharge of the blended RO concentrate to waters of the State.
After which, it could be removed for irrigation purposes. The blended water would be required
to meet both the basic ground water standards, Regulation 41, and surface water standards,
Regulation 38. The surface water closest to the existing evaporation ponds is COSPMS05C,
classified as Colorado Middie South Platte River stream segment 5c.
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Total costs for this option were not reviewed at this time, but would include, permitting, yearly
monitoring costs, capital costs, and legal and engineering fees and are not included at this time.

The next steps include collecting water samples to determine viability of blending and if
determined viable, conducting a meeting with the WQCD to determine the preliminary effluent
limits of the blended water.

Option 2. Dual Water System

Option two evaluates installing a dual water system in Greatrock North (GN) and Rocking Horse
Farms (RHF) subdivisions. Currently, Box Eider Creek Ranch is the only subdivision with a dual
water system, potable water is used for indoor use only and well water is used for irrigation and
outdoor uses. Utilizing a dual water system will reduce the water demands on the existing
GNWSD potable water system and thus decrease the amount of treated water needed and
concentrate produced.

Table 2 shows the main costs associated with a dual water system. Items not included in this
assessment and costs are the source water identification, water storage components, and water
pumping facilities. Note since the source of the irrigation water is unknown at this time additional
construction cost would be incurred for the piping from the source location to the subdivisions.
Appendix C contains the exhibits which show the extents of the additional piping in each
subdivision.

8" PVC Main Line 35000 LF |$ 40 | $ 1,400,000

1" PVC Service Connections and Meters 225 EA |$ 1,450 |$ 326,250

Remove and Replace Asphalt

(assumed 4" thickness) 19,500 | SY | 32 |$ 624,000

Driveway Repair 225| EA |$ 400 | $ 90,000
Total Costs | $ 2,440,250

(This section intentionally left blank)
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Option 3. Cease Reverse Osmosis (RO) Operations

Option three involves GNWSD ceasing RO operations at the plant located in Box Elder Creek
Ranch subdivision and a onetime purchase of point of entry (POE) units for the residences.

Two local businesses, who install POE units, were contacted; Chuck the Water Man and
Culligan. Based on conversations with Chuck the Water Man, a POE unit of 1,800 gallons per
day (gpd) would be adequate for a family of six. The unit includes a cartridge RO filter, holding
tank, Grundfos pump with VFD, a neutralizer, and a UV sterilizer to ensure the safety of the
water. Appendix D contains the POE unit information for three different POE units to
accommodate space restrictions in various homes. Table 3 provides a cost for a typical system.
Annual operations and maintenance (O&M) cost were not provided.

Table 3: Chuck the Water Man POE Cost
i Quantity “ Unit ” Unit Cost E[ ~ Cost |

Cease RO

Point of Entry Units and Installation

(GN, RHF, BECR Filing 1-4) 545 EA |$ 12,000 | $ 6,540,000

Based on discussions with Culligan, a POE unit was not recommended for multiple reasons
including the lack of need to enhance the water quality of the toilet water or wash water and
POE units typically are only 50% efficient resulting in a higher generation of concentrate.
Culligan recommended point of use (POU) units. POU units are smaller RO units typically
installed under sinks. Appendix E contains information from Culligan on their POE (E Series)
and POU (Good Water Machine) units.

The E Series units are the smallest commercial RO Systems with production capacity from 250
gpd — 4,000 gpd. The price for the unit ranges from $2,400 - $6,150 each. A realistic number for
a four person household would be in the $4,000 range. This only includes the RO system and
does not include the items needed to complete the system such as water storage tank(s),
distribution pump, tank level control systems, etc. It is assumed the additional items would add
an additional $4,000. Table 4 provides costs for a Culligan POE unit. Annual O&M costs vary,
but are approximately $450 per year, not including labor.

Table 4: Culligan POE Cost

Point of Entry Units and Installation
(GN, RHF, BECR Filing 1-4)

545 EA | $ 9,000 | $ 4,905,000

The Culligan Good Water Machine are the ‘under sink’ units. Prices are typically $850 per unit
installed, but with a large volume order the price can be reduced to $600 per unit, installed.
Table 5 provides costs for a Culligan POU unit. Annual O&M costs are approximately $90 per
year, not including labor. The Good Water Machine is the workhorse unit and carries a lifetime
warranty to original purchaser.

. Mtem | Quantity] Unit | UnitCost | _ Cost |
Cease RO- Culligan
Point of Use Units and Installation

(GN, RHF, BECR Filing 1-4)

545 EA | $ 600 | $ 327,000
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Since the subdivisions within the GNWSD are all on septic systems, Olsson researched affects
POE units have on septic systems. Discussions with both companies and initial research found
no conclusive results showing a benefit or detriment to home septic systems. It was explained,
there is an initial shock to a system as the incoming water parameters change, but the septic
systems adjust.

Summary
A summary of the costs for the three options discussed is provided in Table 6.

Table 6: Summary of Costs for Options 1-3
~_ Options | cost

Option 1 | Blend Sampling and Testing Costs | $ 1,180
Option 2 | Dual Irrigation $ 2,440,250
Option 3 | Cease RO Operations
Chuck the Water Man POE Cost $ 6,540,000
Culligan POE Cost $ 4,905,000
Culligan POU Cost $ 327,000
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Colarado State University

Irrigation Water Quality Criteria

Fact Sheet No. 0.506

Crop Series|Irrigation

by TA. Bauder, R.M. Waskom, PL. Sutherland and J. G. Davis®

Salt-affected soils develop from a wide
range of factors including: soil type, field
slope and drainage, irrigation system
type and management, fertilizer and
manuring practices, and other soil and
water management practices. In Colorado,
perhaps the most critical factor in predicting,
managing, and reducing salt-affected soils
is the quality of irrigation water being used.
Besides affecting crop yield and soil physical
conditions, irrigation water quality can affect
fertility needs, irrigation system performance
and longevity, and how the water can be
applied. Therefore, knowledge of irrigation
water quality is critical to understanding what
management changes are necessary for long-
term productivity.

Corn plant damaged by saline sprinkler
water.

*TA. Bauder, Colorado State University Extension
water quality specialist; R.M. Waskom, director,
Colorado Water Institute; RL. Sutherland, USDA/
NRCS area rasource conservationist; and J.G.
Davis, Extenslon soils specialist and professor, soll
and crop sclences. 5{2011

Irrigation Water Quality
Criteria

Soil scientists use the following categories
to describe irrigation water effects on crop
production and soil quality:

o Salinity hazard - total soluble salt content

« Sodium hazard - relative proportion of
sodium to calcium and magnesium ions

« pH - acid or basic

« Alkalinity - carbonate and bicarbonate

« Specific ions: chloride, sulfate, boron, and
nitrate.

Another potential irrigation water quality
impairment that may affect suitability for
cropping systems is microbial pathogens.

Salinity Hazard

Table 1. General guidelines for salinity hazard
of irrigation water based upon conductivity.

Limitations for Electrical
use Conductivity
(dS/m)*
None =075
Some 0.76-1.5
Moderate! 1.51-3.00
Severe? = 3.00

*dS/m at 256° C = mmhos/cm

Leaching required at higher range.

2Good drainage needed and sensitive plants may
have difficulty at germination.

The most influential water quality
guideline on crop productivity is the water
salinity hazard as measured by electrical
conductivity (EC ). The primary effect of
high EC_ water on crop productivity is the
inability of the plant to compete with ions
in the soil solution for water (physiological
drought). The higher the EC, the less water
is available to plants, even though the soil
may appear wet. Because plants can only
transpire “pure” watet, usable plant water in
the soil solution decreases dramatically as EC
increases.

Actual yield reductions from irrigating
with high EC water varies substantially.

specific on toxigities: -

* In many areas of Coldrado,
irrigation water quality can
influence crop productivity
more than soil fertility, hybrid,
weed control and other
factors.

©Colorado State University
Extension. 7/03. Revised 5/11.

© www.ext.colostate.edu
o .-




Table 2. Potential yield reduction from saline water for selected irrigated crops.!

% yield reduction

Crop 0% 10% 25% 50%
EC2
Barley 5.3 6.7 8.7 12
Wheat 4.0 4.9 6.4 8.7
Sugarbeet? 47 5.8 7.5 10
Alfalfa 1.3 22 3.6 5.9
Potato 1.1 1.7 25 3.9
Corn (grain) 1.1 1.7 25 3.9
Corn (silage) 1.2 241 3.5 57
Onion 0.8 1.2 1.8 2.9
Dry Beans 0.7 1.0 1.5 2.4

1Adapted from “Quality of Water for Irrigation.” R.S, Ayers. Jour. of the Irrig. and Drain. Div., ASCE.
Vol 103, No, IR2, June 1977, p. 140.

2EC,, = electrical conductivity of the irrigation water in dS/m at 25°C.
3Gensitive during germination. EC_ should not exceed 3 dS/m for garden beets and sugarbeets.

Table 3. Conversion factors for irrigation water quality laboratory reports.

To Multiply To
Component Convert By Obtain
Water nutrient or TDS mg/L 1.0 ppm
Water salinity hazard 1dS/m 1.0 1mmhofcm
Water salinity hazard 1mmho/ecm 1,000 1 umhojecm
Water salinity hazard ECy (dS/m) 640 TDS (mg/L)
for EC <5 dS/m
Water salinity hazard ECyw (dS/m) 800 TDS (mg/L)

for EC >5dS/m

Water NOz;N, SO,-S, B applied ppm 0.23

Irrigation water

acre inch 27,150

Ib per acre inch
of water
gallons of water

Table 4. Guidelines for assessment of sodium hazard of irrigation water based on SAR and

EC2
Potential for Water Infiltration Problem
Irrigation
water SAR Unlikely Likely
----------- EC, 2 (dS/m)---mvmn
0-3 > 0.7 < 0.2
3-6 >1.2 <04
6-12 >1.9 < 0.5
12-20 >29 < 1.0
20-40 > 5.0 < 3.0

2Modified from R.S. Ayers and D.W. Westcot, 1994. Water Quality for Agriculture, Irrigation and
Drainage Paper 29, rev. 1, Food and Agriculture Organization of the United Nations, Rome.

Table 5. Susceptibility ranges for crops to foliar injury from saline sprinkler water.

Na or Cl concentration (mg/L) causing foliar injury

Na concentration <46 46-230 231-460 >460

Cl concentration <175 175-350 351-700 >700
Apricot Pepper Alfalfa Sugarbeet
Plum Potato Barley Sunflower
Tomato Corn Sorghum

Foliar injury is influenced by cultural and environmental conditions. These data are presented
only as general guidelines for daytime irrigation. Source: Mass (1990) Crop salt tolerance. In:
Agricultural Assessment and Management Manual. K.K. Tanji {(ed.). ASCE, New York. pp. 262-304.

Definitions

Abbrev. M
mg/L milligrams per liter
meqg/L milliequivalents per liter
ppm parts per million

dS/m dec;Sxemens per meter

S

PFactors influencing yield reductions include
soil type, drainage, salt type, irrigation
system and management.

The amount of water transpired through
a crop is directly related to yield; therefore,
irrigation water with high EC_ reduces
yield potential (Table 2). Beyond effects on
the immediate crop is the long term impact
of salt loading through the irrigation
water. Water with an EC_of 1.15 dS/m
contains approximately 2,000 pounds of
salt for every acre foot of water. You can use
conversion factors in Table 3 to make this

calculation for other water EC levels.

Other terms that laboratories and
literature sources use to report salinity
hazard are: salts, salinity, electrical
conductivity (EC ), or total dissolved solids
(TDS). These terms are all comparable
and all quantify the amount of dissolved
“salts” (or ions, charged particles) in a
water sample. However, TDS is a direct
measurement of dissolved ions and EC
is an indirect measurement of ions by
an electrode.

Although people frequently confuse
the term “salinity” with common table salt
or sodium chloride (NaCl), EC measures
salinity from all the ions dissolved in a
sample. This includes negatively charged
ions (e.g., CI', NO',) and positively charged
ions (e.g., Ca**, Na*). Another common
source of confusion is the variety of unit
systems used with EC . The preferred unit
is deciSiemens per meter (dS/m), however
millimhos per centimeter (mmho/cm) and
micromhos per centimeter (pmho/cm)
are still frequently used. Conversions to
help you change between unit systems are
provided in Table 3.



Sodium Hazard

Infiltration/Permeability Problems
Although plant growth is primarily
limited by the salinity (EC ) level of the
irrigation water, the application of water
with a sodium imbalance can further
reduce yield under certain soil texture
conditions. Reductions in water infiltration
can occur when irrigation water contains
high sodium relative to the calcium and
magnesium contents. This condition,
termed “sodicity;” results from excessive soil
accumulation of sodium, Sodic water is not
the same as saline water. Sodicity causes
swelling and dispersion of soil clays, surface
crusting and pore plugging. This degraded
soil structure condition in turn obstructs
infiltration and may increase runoff.
Sodicity causes a decrease in the downward
movement of water into and through the
soil, and actively growing plants roots may
not get adequate watet, despite pooling of
water on the soil surface after irrigation.
The most common measure to assess
sodicity in water and soil is called the
Sodium Adsorption Ratio (SAR). The SAR
defines sodicity in terms of the relative
concentration of sodium (Na) compared to
the sum of calcium (Ca) and magnesium
(Mg) ions in a sample. The SAR assesses the
potential for infiltration problems due to a
sodium imbalance in irrigation water. The
SAR is mathematically written below, where

Na* meg/L

\/ (Ca** meq/L) + (Mg** meq/L)
2

meg/L = mg/L divided by atomic

weight of ion divided by ionic charge

(Na*=23.0 mg/meqg, Ca**=20.0 mg/

meq, Mg*+=12.15 mg/meq)

SAR =

Na, Ca and Mg are the concentrations

of these ions in milliequivalents per liter
(meq/1). Concentrations of these ions in
water samples are typically provided in
milligrams per liter (mg/L). To convert

Na, Ca, and Mg from mg/1. to meq/L, you
should divide the concentration by 22.9, 20,
and 12.15 respectively.

For most irrigation waters encountered
in Colorado the standard SAR formula
provided above is suitable to express the
potential sodium hazard. However, for
irrigation water with high bicarbonate

(HCO,) content, an “adjusted” SAR
(SAR,,) can be calculated. In this case,

the amount of calcium is adjusted for

the water’s alkalinity, is recommended in
place of the standard SAR (see pH and
Alkalinity section below). Your laboratory
may calculate an adjusted SAR in situations

where the HCO, is greater than 200 mg/L
ot pH is greater than 8.5.

The potential soil infiltration and
permeability problems created from
applications of irrigation water with high
“sodicity” cannot be adequately assessed on
the basis of the SAR alone, This is because

the swelling potential of low salinity (EC,)

water is greater than high EC_ waters at the
same sodium content (Table 4). Therefore, a
more accurate evaluation of the infiltration/
permeability hazard requires using the
electrical conductivity (EC,) together with
the SAR.

Many factors including soil texture,
organic matter, cropping system, irrigation
system and management affect how sodium
in irrigation water affects soils. Soils most
likely to show reduced infiltration and
crusting from water with elevated SAR
(greater than 6) are those containing more
than 30% expansive (smectite) clay. Soils
containing more than 30% clay include
most soils in the clay loam, silty clay loam
textural classes and finer and some sandy
clay loams. In Colorado, smectite clays
are common in areas with agricultural
production.

pH and Alkalinity

The acidity or basicity of irrigation
water is expressed as pH (< 7.0 acidic; > 7.0
basic). The normal pH range for irrigation
water is from 6.5 to 8.4. Abnormally
low pH'’s are not common in Colorado,
but may cause accelerated irrigation
system corrosion where they occur. High
pH’s above 8.5 are often caused by high
bicarbonate (HCO,) and carbonate (CO,*)
concentrations, known as alkalinity. High
carbonates cause calcium and magnesium
ions to form insoluble minerals leaving
sodium as the dominant ion in solution.
As described in the sodium hazard
section, this alkaline water could intensify
the impact of high SAR water on sodic
soil conditions. Excessive bicarbonate
concentrates can also be problematic for
drip or micro-spray irrigation systems
when calcite or scale build up causes
reduced flow rates through orifices or

emitters. In these situations, correction by
injecting sulfuric or other acidic materials
into the system may be required.

Chloride

Chloride is a common ion in Colorado
irrigation waters. Although chloride is
essential to plants in very low amounts,
it can cause toxicity to sensitive crops
at high concentrations (Table 6). Like
sodium, high chloride concentrations
cause more problems when applied with
sprinkler irrigation (Table 6). Leaf burn
under sprinkler from both sodium and
chloride can be reduced by night time
irrigation or application on cool, cloudy
days. Drop nozzles and drag hoses are also
recommended when applying any saline
irrigation water through a sprinkler system
to avoid direct contact with leaf surfaces.

Table 6. Chloride classification of irrigation
water.

Chloride (ppm) Effect on Crops

Below 70 Generally safe for all
plants.

70-140 Sensitive plants show
injury.

141-350 Moderately tolerant
plants show injury.

Above 350 Can cause severe

problems.

Chloride tolerance of selected crops. Listing in
order of increasing tolerance: (low tolerance)
dry bean, onion, carrot, lettuce, pepper, corn,
potato, alfalfa, sudangrass, zucchini squash,
wheat, sorghum, sugar beet, barley (high
tolerance). Source: Mass (1990) Crop Salt
Tolerance. Agricultural Salinity Assessment and
Management Manual. K.K. Tanji (ed.). ASCE,
New York. pp 262-304.

Boron

Boron is another element that is
essential in low amounts, but toxic at
higher concentrations (Table 7). In fact,
toxicity can occur on sensitive crops at
concentrations less than 1.0 ppm. Colorado
soils and irrigation waters contain enough
B that additional B fertilizer is not required
in most situations. Because B toxicity
can occur at such low concentrations, an
irrigation water analysis is advised for
groundwater before applying additional B
to crops.

Sulfate

The sulfate ion is a major contributor
to salinity in many of Colorado irrigation
waters. As with boron, sulfate in irrigation



Table 7. Boron sensitivity of selected Colorado plants (B concentration, mg/ L¥)

Sensitive Moderately Sensitive Moderately Tolerant Tolerant
0.5-0.75 0.76-1.0 1.1-2.0 2.1-4,0 4.1-6.0
Peach Wheat Carrot Lettuce Alfalfa
Onion Barley Potato Cabbage Sugar beet

Sunflower Cucumber Corn Tomato
Dry Bean Oats

Source: Mass (1987) Salt tolerance of plants. CRC Handbook of Plant Science in Agriculture.

B.R. Cristie {ed.). CRC Press inc.

*Maximum concentrations tolerated in soil water or saturation extract without yield or vegetative
growth reductions, Maximum concentrations in the irrigation water are approximately equal to these

values or slightly less.

water has fertility benefits, and irrigation
water in Colorado often has enough sulfate
for maximum production for most crops.
Exceptions are sandy fields with <1 percent
organic matter and <10 ppm SO,-S in
irrigation water.

Nitrogen

Nitrogen in irrigation water (N) is
largely a fertility issue, and nitrate-nitrogen
(NO,-N) can be a significant N source in
the South Platte, San Luis Valley, and parts
of the Arkansas River basins. The nitrate
ion often occurs at higher concentrations
than ammonium in irrigation water. Waters
high in N can cause quality problems
in crops such as barley and sugar beets
and excessive vegetative growth in some
vegetables. However, these problems can
usually be overcome by good fertilizer and
irrigation management. Regardless of the
crop, nitrate should be credited toward
the fertilizer rate especially when the
concentration exceeds 10 ppm NO,-N (45
ppm NO")). Table 3 provides conversions
from ppm to pounds per acre inch.

Summary

The quality of irrigation water available
to farmers and other irrigators has a
considerable impact on what plants can
be successfully grown, the productivity
of these plants, and water infiltration and
other soil physical conditions. The first
step in understanding how an irrigation
water source can affect a soil-plant system
is to have it analyzed by a reputable lab.
The Colorado State University Extension
factsheet, Selecting an Analytical
Laboratory 0.520 can help you locate a lab
in your area that is familiar with irrigation
water quality. Additional information on
understanding and managing for saline and
sodic conditions is found in Colorado State
University factsheets, Managing Saline Soils

0.503 and Managing Sodic Soils 0.504.

Colorado State University, U.S. Department of
Agriculture and Colorado counties cooperating.

CSU Extension programs are available to all without
discrimination. No endorsement of products mentioned
is intended nor is criticism implied of products not
mentioned.
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Water Analysis Test Packages
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Evaluation for Irrigation Suitability

Alkalinity (Ingl. Carbonate & Bicarbonate) Alkalinity (incl. Carhonate & Bicarbonate)
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Mg
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| Total Dissolved Solids o v 1] 8

{rotal Hardiess ' - | Phosphate

| Pifce Per Sample  $80.00 1 [Potassium

Price J_Ejfm‘sa’mpl,e' {Inel. Total Coliform PA) $108.00 | Salinity @lectrioal Conduativityy

Sodfum.

Sfaﬁdatd Nutrient An&ly_sié - Sodium ‘Msf’mﬁm Ratio

Evalation for Irrigation Buitability Sulfate

Alkalinity (incl, Caxbonate & Bicarbonate) | [zine

Ammonia _ ) , Price Pex Sample  $106.00

Boran

| Caloium
|Chlovide

Copper

Iron

Megnesium
Nitrate
1pH
Phosphate

Potassium

Balinity @lectrical Conduetivity) ‘

Sodium.

Budium. Aﬂéotption Rlitx‘o '

Price Per Sample $85.00
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AXEON.

WATER TECHNOLOGIES
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FLEXEON BT-1800 Commercial Tap 1,800 GPD RO Systems

FLEXEON BT-Series Reverse Osmosis (RO} Syslems are designed and manufactured for
commerclal and fight industrial applications. These systems heve been engineered for capacities
ranging from 1,500, 1,800 and 2,000 gallons per day and for municipal and well water supplies.
FLEXEON BT-Series RO Systems come pre-assembled, fully tested, preserved and sanifized and
anly require simple utllity connections once on site, Systems come ready for immediate on-line
service, minimal set up and with litle adjustment required. The simple, high quality and proven
design of FLEXEON BT-Series RO Systems have made these systems become known as turn-
key, cost effective and rellable water purification systems.

FLEXEON BT-Series Reverse Osmosis Systems are designed for overall high performance, high
recovery rates, minimal energy consumption and offer great savings with low maintenance and
operation costs, These systems feature a space saving expandable design, exceptional pre-filtration,
quality components and allow for many options and upgrades to suit most applications. The major
components of the FLEXEON BT-Series Reverse Osmosls Systems are supported by a rigid
aluminum frame and designed in such a way to provide ease of access for servicing, maintenance,
and monitoring performance,

Benefits

« Fully Equipped, Customizable and Economical

+ Expandable and Lightweight Design

+ Compact Space Saving Design

+ Compenents Easily Accassible

+ Pre-Plumbed, Wired and Assembled - Turn Key
« Factory Tested and Preserved

+ Low Operation Costs

« Low Maintenance Costs

« Easy Matntenance and Servicing

« Integrated Pre-Filtration

« Lightweight and Non-Corrosive Aluminum Frame
+ AXEON Components

+ Numerous Options and Up to Suit Mosi Applications

» CE Compliant
+ 1-Year Limited Warranty
+ Made in the U.S.A,

AXEON. Value Added

b 5-Star Technical and Customer Support
Before and After the Sal

b Full Documentation Provided With
Evary System Manufactured

¥ Readily Available Replacement Parts

» One-On-One Applications Engineering
Consultation

Features

40980 County Center Drive, Suite 100, Temecula, CA 92591
P: 80Q-320-4074 # Fr 800-60%9-082% * E: sules@axeonwatat.com * Wi www.uxeonwaler.con
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System Packages: STANDARD (S} ADVANCED (A} PREMIER (P)
White Powder Coated Aluminum Frame {S) (A} (P}
Corrosion resistant and light weight
Manual On and Off Control Switch (S)
Allows for on and off control of the RO system
Minitrol Computer Controller (A)

Provides a 20 amp oulput relay for the RO pump and inlet solenoid, and monitors switch inputs from a pressure switch. these inputs allow the RO unit to elther run or shutdown es necessary for proper
operation, tank level and pre-treaiment inputs control the ro system

Minitrol [F Computer Controller (P)

Provides a 20 amp output relay for the RO pump and Inlet solenoid, and monitors switch inputs from a pressure switch. these inputs allow the RO unit to either run or shutdown as necessary for proper
operation. tank level and pre-treatment inputs control the ro system along with a optional flush cycle

Pre-Treatment Lockout (A} {P)

Sends a signal to the RO system when a pre-treatment lockout condition occurs

Sends a signal to the RO system when a tank full or tank low condition occurs
LED Controller Display {(A) (P)

Displays a digital readout for RO system monitoring

Feed Solenoid Valve with Manual Bypass (S) (A) (P}

High flow, low friction loss design that has a pressure range of 10 to 125 psi, offers a manual override handle for valve actuation
AXEON Concentrate Recycle Valve (A) {P}

Needle valve controls the waste water being recycled back through the RO system
Feed Low Pressure Switch 15-30 psi (S} (A} (P}

Protects the RO pump from damage and cavitation when a low pressure condition occurs
AXEON Permeate Flow Meter (S) (A) (P}

Monitors the product water flow rate

AXEON Concentrate Flow Meter (S) (A) {P)

Monitors the waste water flow rate

AXEON Concentrate Recycle Flow Meter {(A) (P}

Monitors the waste water flow rate being recycled back through the RO system
316 Stainless Steel Concentrate Valve (S) {A) (P)

Needle valve allows for control of the waste water

AXEON 0-100 psi Pre-Filter In Pressure Gauge {S) (A) (P}

Monltors the feed water pressure entering the pre-filters

AXEON 0-100 psi Pre-Fliter Out Pressure Gauge {S) {A) (P)

Monitors the outlet water pressure exiting the pre-filters

AXEON 0-300 psi Pump Pressure Gauge (S} (A} (P}

Monitors the pump discharge pressure

PS-100 Permeate TDS Controllar {A)

Allows for product water monitoring with a digitai display readout

P$§-200 Dual Permeate and Feed TDS Controfier (P)

Allows for product and feed water monttoring with a digitel display readout

Feed Flush (P}

[ e i s et

e

40980 County Center Drive, Suite 100, Temecuks, CA 92591
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Low flow feed water flush to reduce concentrated water on the RO membrane efement
AXEON 5 Micron Sediment Pre-Filter {8) (A} (P}

Reduces the amount of sediment from the feed water source

AXEON 10 Micron Carbon Block Pre-Filter {8) {A) {P}

Reduces the amount of chlorine from the feed water source

Double O-Ring Filter Housings (8) (A} {P}

Offer durability and improved sealing capabiliites

AXEON HF1 Low Energy RO Membranes {S)

Deliver high quality product water at moderalely low pressure operation

AXEON HF4 Extra Low Energy RO Membranes (A) (P}

Operate at less than half the operating pressure of standard high rejection membranes
AXEON PVC Membrane Housings {S} (A} (P)

Feature a convenient side port entry, an easy-to-remove snap ring and a ramovable end cap
1001 Brass Rotary Vane Pump (S} {A)

High volume rotary vane pump built for durability and continuous duty

1011 Stainless Steel Rotary Vane Pump (P)

High volume rotary vane pump built for durability and corrosion resistance

ODP Carbonator Motor (S} (A} (P)

410v / 220v, 50hz / 60hz motor for continuous runtime

*NOTE: All 50Hz systems come standard with AXEON HF4 Extra Low Energy RO Membranes.
*NOTE: BT-1800 RO Systems come standard with the Concentrate Recycle Valve and Flow Meter options in order to achieve a higher recovery rate.

Options

S§150 Computer Controller with Feed Flush

Allows for pre-traat lockout funetionality, tank leve! input, permeate TDS monitoring, low pressure monitoring, feed flush, electronic flush bypass and features a convenient LED display, alarm
functionality and other monitoring options

High Pressure Tank Switch

Automatically turns off the ro system at a pre-determined storage tank pressure

Chemical Pump Outlat

Provides an integrated power source with the RO system for connection of a chemical feed pump

Blending Valve

Allows for a mixture of feed water into the final reverse osmosis product water to achleve a fine-tuned product tds
Parmeate Flush with Pressure Tank

Producl water feed flush to reduce concenirated water on the ro membrane element with the use of a bladder tank
Permeate Flush with Atmospheric Tank

Product water feed flush to reduce concentrated water on the RO membrane efement with the use of a atmospheric tank
Permeate Flush with Mechanical Float

Product waler feed flush to reduce concentrated waler on the RO membrane slement with the use of a mechanica! float
PSC-150 TDS/Conductivity Controller

Allows for the monitoring of the reverse osmasis product water tds and conduclivity levels; useful in evaluating overall system performance

Parmeate Sample Ports

(-

40980 County Cenler Drive, Suile 100, Temecula, CA 92591
P: 800-320-4074 » Fr BOO-609-0829 « E: sales@axeonwater.com * Wi www.axeonwaler.com
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Allows for evaluation of individual membrane perfermance and aids in system troubleshooting and maintenance
AXEON NF3 Nanofiltration Membranes

Operate at a low nominat 70 psi wilh a 40-60% salt rejection

AXEON NF4 Nanofiltration Membranes

Operate at a low nominal 70 psi with a 80-90% salt rejection

AXEON Stalnless Steel Housings

304 stalnless steel design that withstands various climate conditions and industrial use

Single Wood Crate

Added protection around the RO system during shipment

Voltage Option 1: 220V, 60Hz, 1PH, 5.6A

Voltage Option 2: 220V, 50Hz, 1PH, 6.6A

Specifications
Naring Mal
TR = Froma Sile
1 = Faad Watet Type- Tep Weter [T Brankish Woter {8}, Seo. Water {5}
R XXX = Rated Prodiciitn In Gallons Pei Dy Busad én Standard Tast Conditians
w8, B, P = Systen Packape denkifies

rix_

FLEXEON BT-Series Advonced 1A} Pramier (P

Siandord {5)

L _FIEXEON BT 1500 B —BRISO0A T !
L FIEXEON BT 000 ) BLmQos 4 BLIEOGR
... FERON BT i L5 !

Configuration: Single Pass

Feed Water Source***; TDS <2000 ppm
Standard Recovery Rate: 30%

Recovery with Concentrate Recycle: Up to 75%
Nominal Salt Rejection: 98.5%

Permeate Flow* gpm ([pm): 1.25 (4.73)
Minimum Feed Flow gpm (Ipm}: 4.25 (16.10)
Maximum Feed Flow gpm (Ipm): 14.00 (53.00)
Minimum Concentrate Flow gpm {Ipm}): 3.00 (11.36)
Feed inch: 1" FNPT

Permeate inch: 3/8" Tube

Concentrate inch: 3/8" Tube

Membrane(s) Per Vessel: 1

Membrane Quantity: 1

Membrane Size: 4040

Vasse) Array: 1

Vessel Quantity: 1

Pump Type: Rolary Vane 1001 Brass or 1011 SS

40980 County Centet Drive, Suite 100, Temecula, CA 92591
P: 800-320-4074 v Fr 800-609-0829 » Bt sules@axeonwater.com * Wi www.axeonwaler,com
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Motor HP; 3/4

RPM @ 60 (50Hz): 1725 (1465)

Standard Voltage: 110V, 60Hz, 1 PH, 11.0A

L x W x H Inch {cm): 19 x 23 x 46 (48 x 68 x 116}

Waelght ib, (kg): 105 (47.63)

* Product flow rates and recovery are based on equipment test parameters.

* Daes not Include operating space requirements.

** Treatment abllity of the RO system Is dependent on feed water quality. Performance projections must be run for each instaliation.

+ Low temperatures and high feed TDS will significantly affect the systems production capablities. Computer projections should be run for individual applications which do not meet or exceed minimum
and maximum operating limits.

Part Numbers

Systems

Part Number: Description:

200032 SYSTEM, RO, BT-1800S, STANDARD, 110V 60HZ 1PH, FLEXEON
204329 SYSTEM, RO, BT-1800S, STANDARD, 220V 60HZ 1PH, FLEXEON
204330 SYSTEM, RO, BT-1800S, STANDARD, 220V 50HZ 1PH, FLEXEON
203937 SYSTEM, RO, BT-1B00A, ADVANCED, 110V 50/60HZ 1PH, FLEXEON
203963 SYSTEM, RO, BT-1800A, ADVANCED, 220V 50/60HZ 1PH, FLEXEON
203945 SYSTEM, RO, BT-1800P, PREMIER, 110V 50/60HZ 1PH, FLEXEON
203973 SYSTEM, RO, BT-1800P, PREMIER, 220V 50/60HZ 1PH, FLEXEON

Options & Upgrades

Part Number: Description:

204371 SYSTEM, RO, BT-1800, CONTROLLER, 110V 80HZ 1PH, MINITROL

204332 SYSTEM, RO, BT-1800, CONTROLLER, 220V 60HZ 1PH, MINITROL

204830 SYSTEM, RO, BT-1800, CONTROLLER, 220V 50HZ 1PH, MINITROL

204372 SYSTEM, RO, BT-1800, CONTROLLER, FEED FLUSH, 110V 80HZ 1PH, MINITROL IF
204333 SYSTEM, RO, BT-1800, CONTROLLER, FEED FLUSH, 220V 60HZ 1PH, MINITROL IF
204832 SYSTEM, RO, BT-1800, CONTROLLER, FEED FLUSH, 220V 50HZ 1PH, MINITROL IF
203676 SYSTEM, RO, BT-1800, CONTROLLER, FEED FLUSH, 110V 80HZ 1PH, $150
204634 SYSTEM, RO, BT-1800, CONTROLLER, FEED FLUSH, 220V 60HZ 1PH, §150
204835 SYSTEM, RO, BT-1800, CONTROLLER, FEED FLUSH, 220V 50HZ 1PH, S150
204373 SYSTEM, RO, BT-1800, OUTLET, PUMP, CHEMICAL, 110V 60HZ tPH

204334 SYSTEM, RO, BT-1800, OUTLET, PUMP, CHEMICAL, 220V 60HZ 1PH

204837 SYSTEM, RO, BT-1800, OUTLET, PUMP, CHEMICAL, 220V §0HZ 1PH

204370 SYSTEM, RO, BT-1800, SWITCH, TANK, PRESSURE, HIGH, 110V 60HZ 1PH

204331 SYSTEM, RO, BT-1600, SWITCH, TANK, PRESSURE, HIGH, 220V 60HZ 1PH

204839 SYSTEM, RO, BT-1800, SWITCH, TANK, PRESSURE, HIGH, 220V §0HZ 1PH

204374 SYSTEM, RO, BT-1800, PERMEATE FLUSH, TANK, PRESSURE, 110V 60HZ 1PH
204335 SYSTEM, RO, BT-1800, PERMEATE FLUSH, TANK, PRESSURE, 220V 60HZ 1PH
204841 SYSTEM, RO, BT-1800, PERMEATE FLUSH, TANK, PRESSURE, 220V 50HZ 1PH
204375 SYSTEM, RO, BT-1800, PERMEATE FLUSH, TANK, ATMOSPHERIC, 110V 60HZ 1PH
204336 SYSTEM, RO, BT-1800, PERMEATE FLUSH, TANK, ATMOSPHERIC, 220V 60HZ 1PH
204843 SYSTEM, RO, BT-1800, PERMEATE FLUSH, TANK, ATMOSPHERIC, 220V 50HZ 1PH
204376 SYSTEM, RO, BT-1800, PERMEATE FLUSH, FLOAT, MECHANICAL, 110V 60HZ 1PH
204337 SYSTEM, RO, BT-1800, PERMEATE FLUSH, FLOAT, MECHANICAL, 220V 60HZ tPH
204845 SYSTEM, RO, BT-1800, PERMEATE FLUSH, FLOAT, MECHANICAL, 220V 50HZ 1PH
202122 SYSTEM, RO, BT-1800, MEMBRANE, HF4 - 4040, AXEON

202123 SYSTEM, RO, BT-1800, MEMBRANE, HF5 - 4040, AXEON

202124 SYSTEM, RO, BT-1800, MEMBRANE, NF3 - 4040, AXEON

202125 SYSTEM, RO, BT-1800, MEMBRANE, NF4 - 4040, AXEON

202127 SYSTEM, RO, BT-1800, VESSEL, PRESSURE, §S, 4040

202126 SYSTEM, RO, BT-1800, VESSEL, PRESSURE, FRP, 4040

205909 SYSTEM, RO, BT-1800, HOUSING, FILTER, #20, BLUE, 1" FNPT, PENTEK

202580 SYSTEM, RO, BT-1800, CONTROLLER, TDS, PS-100, HM DIGITAL

202581 SYSTEM, RO, BT-1800, CONTROLLER, TDS, DUAL, PS-200, HM DIGITAL

40980 County Center Drive, Suite 100, Temecula, CA 92591
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202582 SYSTEM, RO, BT-1800, CONTROLLER, TDS/CONDUCTIVITY, PSC-150, HM DIGITAL
202130 SYSTEM, RO, BT-1800, PUMP, SS, 1011, FLUID-O-TECH

202594 SYSTEM, RO, BT-1800, PORTS, SAMPLE, PERMEATE

202589 SYSTEM, RO, BT-1800, VALVE, BLENDING

202596 SYSTEM, RO, BT-1800, CRATE, WOOD, SINGLE

Images
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AXEON R1-1140 Commercial Tap Water 1,500 GPD RO Systems

AXEON R1-Series Reverse Osmosis (RO) Systems are designed and manufactured for commercial
and light industrial I ns, These syst have beer engi d for ranging from
1,500 - 9,000 gallons per day and for municipal and well water supplies. AXEON R1-Series RO
Systems come pre-assembled, fully tested, preserved and sanitizad and anly require simple utility
connectlons once on site, Systems come ready for Immediate on-fine service, minimal set up and
with little adjustment required. The simple, high quality and proven design of AXEON R1-Series RO
Systems have made these systems become known as turn-key, cost effective and reliable water
purification systems.

AXEON R1-Series Reverse Osmosis Systems feature a new, Innovative and expandable design,
These systems feature only the highest quality compenents, including a progremmable computer
controller with many built-in standard features, a stainless steel booster pump for high performance
and corrosion resistance, extra low energy membranes and fiberglass membrane housings for
enhanced performance and durability. The major components of the AXEON R1-Serjes Reverse
Osmosis Systems are supported by a rigid aluminum frame and designed in such a way to provide
ease of access for servicing, maintenance, and monitoring performance,

Benefits

* Fully Equipped, Customizable and Economical

« Expandable and Lightweight Design

» Decreased Size of Dimenslonal Footprint

+ Components Easily Accessible

* Pre-Plumbed, Wired and Assembled - Turn Key
* Factory Tested and Preserved

» Low Operation Costs

+ Low Maintenance Costs

* Easy Maintenance and Servicing

« Integrated Pre-Filtration

« Lightweight and Non-Corrosive Aluminum Frame
+ AXEON Components

« Numerous Options and | to Suit Most Applications
+ CE Compllant

+ 1-Year Limited Warranty

* Made in the U.S.A.

¥ 5-5tar Technical and Eustl.merasu part
Before and After the Sale

b Full Documentation Provided With
Evary System Manufactured

¥ Readily Availalile Replagement Parts

¥ One-On-One Applications Engineering
Emnsultatmn

Features

White Powder Coated Aluminum Frame

Corroslon resistant and light weight

40980 Cotnty Centet Drive, Suite 100, Temecula, CA 92591
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AXEON.

WATER TECHNOLOGIES

C22 Computer Controller with Feed Flush

Aliows for pre-ireat lockout functionality, tank lavel Input, permeate TDS monitaring, low pressura monitoring, feed flush, electronic push button flush bypass and features a canvenient LED display and
alarm functionality

AXEON Permeate Flow Meter

Monitors the product water flow rate

AXEON Concentrate Flow Meter

Monitors the waste water flow rate

AXEON Concentrate Recycle Flow Meter

Monitors the waste water flow rate being recycled back through the ro system
AXEON 0-100 psi Pre-Filter In Pressure Gauge

Monitors the feed water pressure entering the pre-filters

AXEON 0-100 psi Pre-Fliter Out Pressure Gauge

Monitors the outlet water prassure exiting the pre-filters

AXEON 0-300 psi Pump Pressure Gauge

Monitors the pump discharge pressure

AXEON 0-300 psi Concentrate Pressure Gauge

Monitors the waste water discharge pressure

AXEON 5 Micron Sediment Pre-Filter

Reduces the amount of sediment from the feed water source

Pentek® Single O-Ring Filter Housing

Heavy duty, easy to maintain, long lasting and corrosion resistant

AXEON HF4 Extra Low Energy Membrane Elements

Operate at less than half the operating pressure of standard membranes
AXEON Fiberglass Membrane Housings

Higher resistance to varying feed water conditions and chemicals

Permeate Sample Ports

Allows for evaluation of individual membrane performance and aids in system {roubleshoeting and maintenance
Goulds® Multi-Stage Stainless Steel Booster Pump

High pressure pump provides steady, quiet, vibration-free operation and is designed for continuous operation. High resistance to corrosion and abrasion
ASCO® Feed Solenoid Valve

Solenold valve features a high flow and low friction loss

Feed Low Pressure Switch

Prolects the RO pump from damage and cavitation when a low pressure condition occurs
John Guest and Sea-Tech Push and Pull Fittings with Locking Safety Clips
Durable, long lasting, easy to use and corrosion resistant fittings

Optlons

§150 Computer Controller

Allows for pre-treat lockout functionality, tank level input, permeate TD'S monitoring, low pressure monitaring, feed flush, electronic flush bypass and features a convenient LED display, alarm
functlonalily and olher moniloring options

§150 Expander Board
110 expander board allows for 2 additional relay outputs and 1 additional switch input

$150 Dual TDS Board and Sensor

40980 County Centet Drive, Suite 100, Temecula, CA 92591
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Allows for the monitoring of the feed water TDS

AXEON HF5 Ultra Low Energy Membrane Elements

Operale at a Jow nominal 80 psi with a 98,6% salt rejection

AXEON NF3 Nanofiltration Membrane Elsments

Operate at a low nominal 70 psi with a 40-50% salt rejection

AXEON NF4 Nanofiltration Membrane Elements

Operate at a low nominal 70 psi wilh a 80-80% salt rejection

Fiimtec® LCLE Membrane Elements

Deliver high-quality water at 99.7% salt rejection waler at low operating pressures

Filmtec® LCHR Membrane Elements

Deliver high-quality water at 99,7% sall rejection water

AXEON Stainless Steel Membrane Housings

304 stalnless steel design that withstands various climate conditions and industrial use
Hanna® BL 982411 ORP Controller

Allows for monitoring of ORP in the feed water

Hanna® BL 981411 pH Controller

Allows for monitoring of pH in the produet water

Chemical Pump Outlet

Provides an integrated power source with the RO system for connection of a chemical feed pump
Pump Pressure Relief Valve

Helps in protecting the RO system at a pre-determined setting by relleving the built up pressure
Blending Valve

Allows for a mixiure of feed water into the final reverse osmosis product water fo achieve a fine-tuned product TDS
Permeate Divert Valve

Diverts the product water to the drain (waste water side} if the TDS reaches a desired setpoint an the computer controller
High Pressure Tank Switch

Automatically turns off the RO system at a pre-determined storage tank pressure

Caster Wheels

Allows for mobilily of the RO system

Wooden Crate

Added protection around the RO system during shipment

Voltage Option 1

220V, 50Hz, 1PH, 14.1A

Voltage Option 2

220V, 50Hz, 3PH, 7.9A

Voltage Option 3

220V, 60Hz, 3PH, 6.7A

Voltage Option 4

460V, 60Hz, 3PH, 3.9A

Specifications

40980 Caunly Cenler Drive, Suite 100; Temecul, CA 92591
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%

- AXEON* Naming Matrix
R1 | [6 |[1] [40]

B-SERIES MODEL .
Rl Top Weter Mads|
HOUSING DUAKTITY DESIGHATION
1 1 ¥essel

2 8 Vassal,
3 3 Veisel
4
5

f o

Configuration: Single Pass

Feed Water Source***: TDS <2000 ppm

Standard Recovery Rate: 50-75%

Nominal Salt Rejection: 99%

Permeate Flow* gpm {Ipm): 1.0 (3.9}

Minimum Feed Flow gpm {ipm): 4.0 {15.1)
Maximum Feed Flow gpm (Ipm): 16.0 {61.0}
Minimum Concentrate Flow gpm (lpm): 3.00 {11.36)
Feed fnch: 1" FNPT

Permeate inch: 3/f4" FNPT

Concentrate inch: 3/4" FNPT

Membrane(s} Per Vessel: 1

Membrane Quantity: 1

Membrane Size: 4040

Vessel Array: 1

Vessel Quantity: 1

Pump Type: Multi-Stage

Motor HP: 1.6

RPM @ 60 (50Hz2): 3450 (2875)

Standard Voltage: 220V, 60Kz, 1PH, 8.7A

L x W x H inch {em}: 29 x 26 x 61 (73 x 66 x 155)
Welght Ib. {kg): 250 (110}

* Product flow rates and recovery are based on equipment test parameters.
** Does not include operating space requirements.

*** Treatment ability of the RO system is dependent on feed water qualily. Performance projections must be run for each installation.

t Low temperatures and high feed TDS will significantly affect the systems production capabilities. Computer projections should be run for individual applications which do not meet or exceed minimum

. - - . e o
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and maximum operating limits.

Part Numbers

Systems

Part Number:

204716

204717

204718

204719

204720

204721

Description:

SYSTEM, RO, R1-1140, 220V 60HZ 1PH, AXEON
SYSTEM, RO, R1-1140, 220V 50HZ 1PH, AXEON
SYSTEM, RO, R1-1140, 220V 60HZ 3PH, AXEON
SYSTEM, RO, R1-1140, 220V 50HZ 3PH, AXEON
SYSTEM, RO, R1-1140, 380V 50HZ 3PH, AXEON

SYSTEM, RO, R1-1140, 460V 60HZ 3PH, AXEON

Options & Upgrades

Part Number:

204735

205310

204736

205311

204737

204738

204728

205312

205313

205314

205315

204730

204723

204724

204725

206066

204726

204727

204728

204738

204740

205316

204741

204742

s SO

Description:

SYSTEM, RO, R1-1140, CONTROLLER, AUTO FLUSH, 220V 60HZ 1PH, 5150
SYSTEM, RO, R1-1140, CONTROLLER, AUTO FLUSH, 220V 50HZ 1PH, S150
SYSTEM, RO, R1-1140, CONTROLLER, AUTO FLUSH, 220V 60HZ 3PH, S150
SYSTEM, RO, R1-1140, CONTROLLER, AUTO FLUSH, 220V 50HZ 3PH, S150
SYSTEM, RO, R1-1140, CONTROLLER, AUTO FLUSH, 380V 50HZ 3PH, S150

SYSTEM, RO, R1-1140, CONTROLLER, AUTO FLUSH, 460V 60HZ 3PH, $150

SYSTEM, RO, R1-1140, 220V QUTLET, PUMP, CHEMICAL, 220V 60HZ 1PH
SYSTEM, RO, R1-1140, 220V OUTLET, PUMP, CHEMICAL, 220V 50HZ 1PH
SYSTEM, RO, R1-1140, 220V OUTLET, PUMP, CHEMICAL, 220V 60HZ 3PH
SYSTEM, RO, R1-1140, 220V QUTLET, PUMP, CHEMICAL, 220V 50HZ 3PH
SYSTEM, RO, R1-1140, 220V OQUTLET, PUMP, CHEMICAL, 380V 50HZ 3PH

SYSTEM, RO, R1-1140, 220V OUTLET, PUMP, CHEMICAL, 460V 60HZ 3PH

SYSTEM, RO, R1-1140, MEMBRANE, HF5 - 4040, AXEON
SYSTEM, RO, R1-1140, MEMBRANE, NF3 - 4040, AXEON
SYSTEM, RO, R1-1140, MEMBRANE, NF4 - 4040, AXEON

SYSTEM, RO, R1-1140, MEMBRANE, HR3 - 4040, AXEON

SYSTEM, RO, R1-1140, VESSEL, PRESSURE, SS, 4040

SYSTEM, RO, R1-1140, CONTROLLER, PH, BL 981411, HANNA

SYSTEM, RO, R1-1140, SWITCH, TANK, PRESSURE, HIGH

SYSTEM, RO, Ri-1140, VALVE, RELIEF, PRESSURE, PUMP, CE COMPLIANT
SYSTEM, RO, R1-1140, CONTROLLER, BOARD, EXPANDER, S150

SYSTEM, RO, R1-1140, CONTROLLER, DUAL, TDS, $150

SYSTEM, RO, R1-1140, VALVE, BLENDING

SYSTEM, RO, R1-1140, PORTS, SAMPLE, PERMEATE

40980 Counly Centet Drive, Suile 100, Temecula, CA 92591
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204743 SYSTEM, RO, R1-1140, CRATE, WOOD, SINGLE

Images
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AXEON V1 Series Coming Soon!

AXEON V1-Series Reverse Osmosis (RO) Systems are designed and manufactured for commercial
and light industrial applications. These syslems have been engineered for capacities ranging from
500 - 2,000 gallons per day and for municipal and well water supplies, AXEON V1-Series RO
Systems come pre-assembled, fully tested, preserved and sanitized and only require simple utility
connactions once on site. Systems come ready for immediate on-line service, minimal set up and
with littie adjusiment required. The simple, high quality and proven design of AXEON V1-Series RO
Systems have made these sysiems become known as turn-key, cost effective and reliable water
purification systems.

AXEON V1{-Series Reverse Osmosis Systems feature a new, innovative and expandable design.
These systems feature only the highest quality components, Including a programmable computer
controller with many built-in standard features, a stainiess stee! booster pump for high performance
and corrosion resistance, extra low energy membranes and fibarglass membrane housings for
enhanced performance and durability. The major components of the AXEON V1-Serles Reverse
Osmosls Systems are supportad by a rigid aluminum frame and designed In such a way tfo provide
ease of access for servicing, maintenance, and monitoring performance.

Benefits

+ Fully Equipped, Customizable and Economical

+ Expandable and Lightweight Design

* Decreased Size of Dimensional Footprint

« Componentis Easily Accessible

* Pre-Plumbed, Wired and Assembled - Tum Key
« Factory Tested and Preserved

+ Low Operation Costs

« Low Maintenance Costs

+ Easy Maintenance and Servicing

* Integrated Pre-Filtration

» Lightwelght and Non-Corrosive Aluminum Frame
» AXEON Components

+ Numerous Options and Upgrades to Suit Most Applications
¢+ CE Compliant

+ 1-Year Limited Warranty

* Made in the U.S.A.

AXEON. Value Added

¥ 5-Star Technical and Customer Suppart
Before and After the Sa

rl:E

¥ Full Documentation Provided With
Every System Manufactured

¥ Readily Available Replacement Parts

¥ Dne-On-One Applications Engineering
Consultation

Features

White Powder Coated Aluminum Frame

Corrosion resistant and light weight

R R
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iigh:

G22 Computer Gontroller with Feed Flush

Allows for pre-treat lockout functionality, tank level input, permeate TDS manitoring, low pressure monitaring, feed flush, elecironic push button flush bypass and features a convenlent LED display and
alarm functionality

AXEON Permeate Flow Meter
Monitors the product water flow rate

AXEON Concentrate Flow Meter w/Needle Valve

Monitors the waste water flow rate

AXEON Concentrate Recycle Flow Meter w/Needle Valve

Monitors the waste water {low rate being recycled back through the ro system
AXEON 0-100 psi Pre-Filter In Pressure Gauge

Monitors the fead water pressure entering the pre-filters

AXEON 0-100 psi Pre-Filter Out Pressure Gauge

Monliors the outlet water pressure exiting the pre-filters

AXEON 0-300 psi Pump Pressure Gauge

Monitors the pump discharge pressure

AXEON 0-300 psi Concentrate Pressure Gauge

Monitors the waste water discharge pressure

AXEON 5 Micron Sediment Pre-Filter

Reduces the amount of sediment from the feed water source

Pentek® Single O-Ring Filter Housing

Heavy duty, easy to maintain, long lasting and corrosion resistant
AXEON HF4 Extra Low Energy Membrane Elements

Operate at less than half the operating pressure of standard membranes
AXEON Fiberglass Membrane Housings

Higher resistance to varying feed water condilions and chemicals

401 Brass Rotary Vane Pump

High volume rotary vane pump built for durability and continuous duty
ODP Carbonater Motor

110v / 220v, 50hz / 60hz motor for continuous runtime

ASCO® Feed Solenoid Valve

Solenold valve features a high flow and low friction loss

Feed Low Pressure Switch

Protecis the RO pump from damage and cavitation when a low pressure condition oceurs
John Guest Push and Pull Flttings with Locking Safety Clips
Durable, long lasting, easy to use and corrosion resistant fittings

Images

R -
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SOLUTIONS™

The Culligan® E1 Series
Reverse Osmosis System

AGRICULTURE

ASSISTED LIVING
AUTOMOTIVE
BIO-PHARMACEUTICAL
BOTANICALS

BOTTLED WATER PLANTS
CASINDS

CHEMICAL PROCESSING
COMMERCIAL BUILDINGS
DAIRIES

EDUCATIONAL FACILITIES
ENERGY/POWER/
COGENERATION
ELECTRONICS
GOVERNMENT

GROCERY
FOOD/BEVERAGE
HEALTH CLUBS

HOTELS /LODGING
HOSPITALS /HEALTHCARE
{K/DYE PRODUCTION

EXAMPLES OF MARKETS SERVED:

LABORATORIES
LAUNDRY
MANUFACTURING
MARINE

MILITARY
MULT-UNIT HOLSING
MUNICIPALITIES
PLATING /COATING
PRINTING
PULP/PAPER
OIL/PETROLEUN/GAS
TEXTILE

THEME PARKS
UNIVERSITIES
VEHICLE WASH

Excellent water quality is a smart
business decision

The E1 Reverse Osmosis System is an aconomical water freatmient solution,
which reduces operating ond post treatment costs. The E1 Reverse Osmosis
system helps you reduce maintenance costs by reducing conteminants™ from your
water that offect tasts and clog equipment. Conirol your installation costs by using
u system configured for your unique neads. Keep your operating costs low with un
e0sy-to-use electronic controller.

The E1 RO is part of the Culligan Matiix Solutions™ thet combine durable and
efficient equipment, systems experience, and technical experts who understand
your unigue requirements. From planning your system to instalfing your water
treatment equipment, Culligan Matrix Solutions offer options that help deliver the
quality of water fo meat your needs. Consuif with a Culligan representafive fo
create your solufion.

*contuminoms may not necessarly be i your water

Culligan Matrix Solutions Advantage:
® Simple Sysiem Integration

» Global Product Platforin

» Flaxible Configurotions

® Quick Delivery,/Ecsy Instullation

ER .
G N

Pre-Treutment

Saufons  Membrane
Solutions

Delonizafion
Solutions Solutions

Storage Solufions Disbuton




3

System Specificutions Exomples of RO Applications

a * leg Producﬁon/DridnkJing Water—Reduces scaling, * Mistng—Reduces scaling and help extend * Roclofm,/Recyding—Water consarvation
-1, Tmproves fosfe and clarity equipment life * Washing and Rinsing—Improves
ok Posun (i Dt | W-ish » Stoom Production—Reduces scaling * Prefraatment for High Purity Systems—Reduces performance, spoffras inses
mr;mm 95-25pdg | 66-155b and maintenance ragenaration requirements
p—m » Humidfication—~Reduces scaling
e | M| i | wism
TBQUBNCY 1 1
Phase
P - . Standurd Fentures —
Tampaicture « Woll Mount Design = Concenhate and Redrculation * Culligan CP Control Panel
F—— R W 1N = Rotorty Yane Pump Throttling Valves - Lovel Confrel input
- PR n * {nlet Solenaid Valve » Pressure Indicators ~ Prefreofment Lockout
v * Prefreatment Sediment Filter = FRP Membrane Housings - Startup Flush/timed Flush
Cioin, mox Omgf Oma/ - Low pressura autodestart
o Disabved St max. | 2500 m/l 2500 mgy|
Snw?[" ;mm <3 <3 Optlonal Fentures & Actessories .
;"ffm <5 <5 * Mult-Stuga Prefrmtment Ffters * Uliraviolet Steriization o 220v/50H
i : + Storage Tanks * Pressurized Starage System «  Additional Cuslomizatian
lcn, mestum s0lmA | <0lmed | = gyel Controls : Floor Stand Avallable on raquest
Sal afacon, ool >98% >98% » Chenftcal Feod Pumps “¥. (lobal Powst Platform
Produt WatetHoidss <o T4 Row
Hordnass Hordness

E1 Revorse Osmosls System

Mol Haninel Caparity” {gpinglpm) Homing Copatity® (upd/m?/h) Madulo Dig.4 Size  Nomingt System Rocovary (%) Motor  HE- KW Dimension Lx 8 wH (inches= milimsters)

0.17 250 1/3 Ix10x3775
£1-1S M, 25% 21" 25

G.65 004 0% 940x 754 959

0.35 500 1/3 7 210x37.75
EI-25 (B, 25% 21" 25

[Ei] 0.08 7,25 940x 254 x 959

0.52 750 1/3 7 x10x3775
E1-38 (3), 25" 71* 50

19 012 024 P40x 254 x 959

0.69 1000 1/2 37 x10x37.7%
E145 @), 25x 21" 50

245 0.14 037 940x 254 %959

0.83 1200 3/4 37 x10x46.25
El-2L {2), 2.5"x 40" 50

3 oy 0.56 940x 254 x 1175

118 1700 3/4 W x0x46.25
E1-3L - (%), 2.5"40" 50

447 0¥ 0354 940 x 254 X 1175

1.53 2200 3/4 37x10x 4625
El4L " {4), 2.5"x 40" 50

576 035 0.56 M0« 254 %1175

139 2000 3/1 37x10x46.25
El-IF {1),4x40 25

52 042 056 940x 254 %159

278 4000 3/4 37x10x46.25
£F - @, 4%40 50 -

10352 0és 0.5 940x 2545159

*Mominc! copacy bisod on sew RO e opesuling an o propedy petrected foed wote of S00 pom 105 o5 NeC), 77 °F (25 0, ik Densily I 5013 below 3, ond suplying waler 1o olmasghere. Producthrty wil vory depending on the ockuc faed woler quality ond femgeraiuee.

Finally, an end-to-end solution from a single source. } .

:7—"";

Place your commercial and industrial water treatment needs in the hands of « global leader.

For over 70 years, Culligan has made better water. Our global network, comprised of 800+ dealers and international licensees in over 90 countries, Is dedicated fo addressing your
water-related problems. As a worldwide leader in water treatment, our sales representafives and service technicians are familia with the local water condifions in your areq, Baing
global and local position us to daliver customized solutions to commercial and industrial water issues that offect your business and your bottom line.

www.clliganmatrixsolutions.com ® 866-787-4293 @
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Series E1 Plus

Reverse Osmosis Systems

Specifications and Operating Data

E14S },

64‘53" T SO sy co o 7
0 | 34 1415vi60/1{ 172 | 12 | 38 | 345][ 87 455

SLo0Es Ry V25 | TR O e o e
- [ 115V/60/1 1/2 358 | 345 | 8.7 455
el hasviehial i

)

E1-2L

i | 1700 | 5 25x4o' |
R eI

E1-4L 2200 | 4, 25x40 34 |.1156V/60/1 | 38.5 »_‘_4,_2:53
T R 6. |{iiT5V/B0/) ke
Et-1F 000 3/4 | 115v/60/1 45.5
- i A6
E1-2F

e st %‘é”“*“ e

Plpo Size | Dimensions
Approx. ' | Approx.
Nommal Module | Recov- Power | Feed |Product] Waste Ship.
Capaclty Qty & Slze ery’ Motor Req'd (Tube) | (Tube) | (Tube) | Width | Depth | Height Welght |
d In. % HP | VvAC | in. In, in. in | in In Ib
Mode!s [I/HS : % ) ) : c
E1-18 250 1,25 x21 25 | 1/_:3_ 115Vi60/1 | 12 | /2 345 | 348 75
=19 e CARGER | o5 || 6 SRR AR ] mmﬂ
E1-28 lug 500 | 2,25x21 | 1/3 115vie0/1| 172 | 172 | 38 345 : 87 343, 7
E1-38 | »750, | 3,25x21 [ 50 1/3 115V/6011 12 | 2 |38 ) _3.5 a_,_z | 348 | 86
1ooo 4,25x21 50 1/2 115V/60/1 12 12 | 38 [385] 87

1 Nominal initial capacity based on properly pretreated feed water of 500 ppm TDS, temperature of 77° F (25° G), Silt Density Index below
3.0 and an applied pressure of 225 psi. Productivity will vary depending on other feed water conditions.

2 Depending on feed water quality, it may be possible to operate any unit at a higher recovery to reduce operating costs.

NOTE: Operational, maintenance and replacement requiremsnts are essentlal for this product to perform as advertised.

Revised 08/10

©2010 Culligan International Company Commercialindustrial Systems

1-800-Culligan www.culllganmatnixsol

utions.com



Series E1

Reverse Osmosis Systems

Specifications and Operating Data

, PipeSize | Dimensions

Approx. : ' ' Approx.

Nominal Module Recov- Power Fead |Product| Waste Ship.
Capacity' | Qty & Size | ery* | Motor | Req'd | (Tube) | (Tube) | (Tube) | Width | Depth | Helght Weight |

d | in. % | HP VAC | in. | in. “In. in | in in Ib

Models [ m e ‘ ' InY - Hcrllilcr i ;
E118 o280 ] 1.25x21 f 16 | /3 [118v/60Mf 172 | 1/2 345 | 8 348 | 75 |
REABT5E0N TN oY VD : GO

Er2s b 500 1. 2.25x21 | 82 ] /3 |116vieom| /2 ] 42 ] ,3/8 | 345 348 | ,77'
Bt | 1008 | 2, 25x40 . 36 | /3 |115vieoi ) 42 | 12 | 38 455 | f,
E1-1F | __fj;15,V/60/1' 112 ' 12 1 38 | 345 87 455

E1.2F 3/4 115V/60/1 a8 | 345 87 455 110

" Nominal initial capaclty based on properly pretreated feed water of 500 ppm TDS, temperatura of 77° F (25° C), Silt Density index below
3.0 and an applied pressure of 225 psi. Productivity will vary depending on other feed water conditions.

2 Dapending on feed water quality, it may be possible to operate any unit at a higher recovery to reduce operating costs.

NOTE: Operational, maintenance and replacement requirements are essential for this product to perform as advertised.

Revised 08/10 SOLUTIONS ™
©2010 Culligan International Company Commercial/industrial Systems
1-800-Culligan www.culliganmatrixsolutions.com



LIMITED

gom.  WARRANTY

COMMERCIAL/INDUSTRIAL REVERSE OSMOSIS SYSTEMS

You have just purchased one of the finest reverse osmosis water conditioning units made. As an expression of our confidence
in Culligan products, your reverse osmosis water conditioning unit is warranted to the original end-user, when installed in
accordance with Culligan International Company specifications, against defects in material and workmanship from the date of
original installation, as follows:

The entire reverse osmosis conditioning unit, including
For a period of ONE YEAR, the reverse osmosis modules, but excluding the
expendabile filter cartridges used In this unit.

If a part described above becomes defective, within the specified period, you should notify your independently operated Culligan
dealer and arrange a time during normal business hours for the dealer to inspect the reverse asmosis unit on your premises. Any
part found defective within the terms of this warranty will be repaired or replaced by the dealer. You pay only freight from our
factory and local dealer charges.

Of course, damage caused by accident, fire, flood, freezing, Act of God, misuse, misapplication, neglect, alteration, installation
or operation contrary to our printed instructions, or by the use of accessories or components which do not meet Culligan
specifications, is not covered by this warranty.

Our product performance specifications are furnished with each water conditioning unit. TO THE EXTENT PERMITTED BY
LAW, CULLIGAN DISCLAIMS ALL IMPLIED WARRANTIES INCLUDING, WITHOUT LIMITATION, WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR PARTICULAR PURPOSE; TO THE EXTENT REQUIRED BY LAW, ANY SUCH
IMPLIED WARRANTIES ARE LIMITED IN DURATION TO THE ONE-YEAR PERIOD SPECIFIED ABOVE FOR THE PARTS
DESCRIBED IN THIS LIMITED WARRANTY. As manufacturer, we do not know the characteristics of your water supply or the
purpose for which you are purchasing a water conditioner. Please understand that the quality of water supplies may vary
seasonally or over a period of time, and that your water usage rate may vary as well. Water characteristics can also change
considerably if your water conditioner is moved to a new location. For these reasons, we assume no liability for the
determination of the proper equipment necessary to meet your requirements, and we do not authorize others to assume such
obligations for us. Further, we assume no liability and extend no warranties, express or implied, for the use of this productona
non-potable water source. OUR OBLIGATIONS UNDER THIS WARRANTY ARE LIMITED TO THE REPAIR OR
REPLACEMENT OF THE FAILED PARTS OF THE WATER CONDITIONER, AND WE ASSUME NO LIABILITY
WHATSOEVER FOR DIRECT, INCIDENTAL, CONSEQUENTIAL, SPECIAL, GENERAL, OR OTHER DAMAGES, WHETHER
FROM CORROSION OR OTHER CAUSES.

CONSUMERS:

Some states do not allow limitations on how long an implied warranty lasts, so the above limitation may not apply to you.
Similarly, some states do not allow the exclusion of incidental or consequential damages, so the above limitation or exclusion
may not apply to you. This warranty gives you specific legal rights, and you may also have other rights which vary from state to
state. Consult your telephone directory for your local independently-operated Culligan dealer, or write Culligan
Intemational Company, for warranty and service information.

CULLIGAN INTERNATIONAL COMPANY

One Culligan Parkway
Northbrook, IL 60062

00881418 (Rev. B 1/12/01) Printed in USA
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Experience the difference Culligan con make.

Culligan Good Water Machine®
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Your System for Lifel

local Woter Expartise
Trustod Laoder for Over
70 Years '

Coniied Sales, instalianon
ondl Service Professioncls

100% Sotidosion
Zuaronioe*

Foll Swrvice [salr dolivery.
fites changes and mom}

Afgrdable Warar Solviont
Fsr Home and Businens

Compleaniary tnHome
Waber Arahyais

beiter water. pure "uml simphe.-



Damoand the Greo?
Tasting, Quality Drinking
Water You Dasarve.

leading o kawlthy Il 10 5 corsctons daceeesr.
pie that yro nand o wark o mn o doily basis
Ia kelp you feed and porferm o yaue hes,
various heellk eapers rezammenst drisking ni
foost eigt glosses of wole avery day  And
vow yaying heslthy ond bydrated ore oane
thon sver with the Culligar Good Wale:
Mestine spplantg- ofesd ocloively
through your laenl Cullgen drolur

The Finast in Water Flitration

The Culligon Good Water Machine®™ wppliarce's ravarse oansais (10] Hivatian methad inproves e lasa
aid ator of yeur dinking wisher caad reduees rigsoszopic mgurives T With revarse esmosiz, waler passes
thercugly an ulrethan, senipaimenble mevdoie, which Wlars enwomied paitichss, sech o sadom aed Isog
Toe resll s the deticiousty clees wibsr yau'sl sxpect b the witsr mseens ol Colligu —owaihabls o e
exwvenience ol yuer owe hove, sight of your fiegeriics.

With Culligon®, Gefting Cleoe, Greol-Tasting Water Is Eaxy.

10 enjoy the clson. invigaroting watar proveed By Ihe Cuil g Good Water Machme - opplance, st
el your Incol Culfigon * experr whe will professizently instell o end. Idool for even tha lomest fomily. e
Cutligon Good Wrler Machine spphonce 1s o cotafloctive sobaizn that wel give yon snd your Tamily gragt
tasling Celligon ws'er dor yoars 1o coma Even your bds will prefer the wheshing karto of your now, crystal
cloar Culigon” watur- n grool alforeolive o Uy Crnka,
Agd el brair yoursell ke just donking e worer Use it b cockieg ard o o voney of atber eolinory wiCs S
eiviz you e your fanily
walertaticg cotlen, lew onsd juicss
merg kovorbsl sospe, soeces and pore
neher baby froruls

CROEE 1E EUTBs
srispar Irzls ond vepesblas

cl s e, Cdi e

X » ‘nv"“’l".v-' E"V" |¢
. ‘r.lmi.-:_.;!-.ll | sodee o Dl st o v.sl‘l‘\ 16gds ilc..lc’:

sl bbb

Gl Tetlie | seear ot vel Sl oo el e

LCSS ) IV DR )




Culligan Innovation and Reliability.

Fau-Stage Filrarian. Ensuras Claor Treor Tosing Weter

Monifold Assembly
Howses res sepoiate Slber techislogia in a
: GG Rk soeiny design.

Auiomatic Shto¥ Yaolve

Shuts off the systam when

e resarvoir tank is Tult Reservoir Tomk

Durable, tghe
ey shagh lavk
gasures yoil |l havs
& pavitifel sopply of

Sediment Filter -, prer
rafrasiifiy water.

Sermas ent? sendioesls

s e lisdas thown o
& et Bhal sy
clowery wralis

R s

Reverse Cemos's Membirgse:
Raduces diszalvad subsinnces
such os rogian, leed and
muony othars.t

|
|

Carben Filter Second Corbon Filier Designer frouces

& carpon filer reduces slamants Ensures yaur drinking Dielivers dabzious
that cavsa walsr o taste and smell wirter is clear ond fresh weder of the Fauch of
mplecsant, includicg the krsle and atinger Avciokls
zdar of chlasira. w: witise, chrowe and

brushed nackal

§roond facwbucn o b ibas s dacpeds commsansares ke cegntigtae b b dee s
s b Wt R85 0 TB A Wied BAQE S - Tttt A b Soe BN 0 00 5 A B0 e K an

s W et T M e stemutotly e ot 1

TLLTE




Trust Your Local Water Experts
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System
Specifications |

Dimensions - Filter Assembly. ... ,...7.5"W x 3D x 16.5"H
- Storage Tank - Std .. .. . . .9” Diometer x 14"H
-Medium. . .. vio v 4117 Diameter x 14”H
-large, .ol 15.5" Diameter x 24"H

Storage Capacity. ..... .. vovieiws .. .- Standard Tank 2 gallons

- Mediuvm Tank. . ...« . .4 .3 gallons
- large Tank. s+, « s s . @ gallons
System Flow Sequence . . ... « v +usr - . . . . Particle Filter, Activated Carbon Filter,
@ s ws e e e we e . Reverse Osmosis Membrane Filter, Storage

Tank,
et e e e Polishing Filter, Dispensing Faucet

Parficle Filter .. ,...... w+5 e ne oo v .3 Micron Spun Polypropylene

Activated Carbon Filter. . ... ..., e Solid Carbon Block

Reverse Osmosis Membrane Filter . . ... . .. .Culligan Aqua-Cleer® Thin Film Composite

Polishing Filter .. .............. .+ . .Cullar G Activated Carbon

Dispensing Faucet . ... .. ¢vuevssenys..Culligan AquoCleer Faucet Rotary Operation,
Stainless Steel ond Resin Flow Passages, with
Builtin Siphon Break

ColOrs ..oovvverreereecneeiaereie e Polished Chrome or White

Model 2 Gallon 3 Gallon 9 Gallon

Fystem DPR™ to Storoge 145 (54.881) | 14.5(54.881) | 14.5(54.881)

Efficiency Rating® 17.9% 17.9% 17.9%

Recovery Rating4 30.8% 30.8% 30.8%

* DPR - Daily Production Rate

Product Production Rale without storage tank to atmosphere1
-AC30 Models . ........ 30 gpd (114 L/day)
Ratio of Product fo Flush Flow2
Soft Water Applications . . .2:3
Hard Water Applications ..1:3 - 1:5

1 Rating at 50 psi, 77°F, 500 mg/L TDS Influent, Without Storage Tank to atmosphere. This is a factory
specification for membrane production. Actual production rate and TDS rejection will depend on temperature,
water pressurs, TDS level, membrane variation and usage pattern.

2 May vary with pressure. See Technical Manual for all hard water applications and applications where TDS
exceeds 1000 mg/L (ppm).

3 Efficiency rafing means the percentage of the influent water fo the system that is available to the user as reverse
osmosis freated water under operating conditions that approximate typical daily usage.

4 Recovery rating means the percentage of the influent water to the membrane portion of the system that is
available to the user as reverse osmosis treated water when the system is operated without a sforage tank or
when the storage fank is bypassed.




Culligan Good Water Machine® AC-30 Model Series

You have just purchased one of the finest drinking water systems made. As an expression of
our confidence in Culligan products, your drinking water system is warranted to the original
end-user, when installed in accordance with Culligan Infernational Company specifications,
against defects in material and workmanship from the date of original installation, as follows:

¢ For the LIFETIME of the The entire reverse osmosis water
original end-user conditioning unit, EXCLUDING THE
EXPENDABLE FILTER CARTRIDGES AND
REVERSE OSMOSIS MEMBRANE FILTER USED
IN THE UNIT,
* For a period of ONE YEAR The Culligan brand reverse osmosis
membrane filter.

If a part described above is found defective within the specified period, you should notify your
independently operated Culligan dealer and arrange a time during normal business hours for the
dealer to inspect the drinking water system on your premises. Any part found defective within the terms
of this warranty will be repaired or replaced by the dealer. You pay only freight from our factory and
local dealer charges.

Damage caused by accident, fire, flood, freezing, Act of God, misuse, misapplication, neglect,
alferation, installation or operation contrary to our printed instructions, or by the use of accessories or
components which do not meet Culligan specifications, is not covered by this warranty.

Our product performance specifications are furnished with each drinking water system. TO THE
EXTENT PERMITTED BY LAW, CULLIGAN DISCLAIMS ALL IMPLIED WARRANTIES INCLUDING,
WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY AND FITNESS FOR PARTICULAR
PURPOSE; TO THE EXTENT REQUIRED BY LAW, ANY SUCH IMPLEED WARRANTIES ARE LIMITED

IN DURATION TO THE ONE-YEAR PERIOD SPECIFIED ABOVE FOR THE PARTS DESCRIBED IN THIS
LIMITED WARRANTY. As manufacturer, we do not know the characteristics of your water supply or the
purpose for which you are purchasing a drinking water system. Please understand that the quality of
water supplies may vary seasonally or over a period of time, and that your water usage rate may vary
as well. Water characteristics can also change considerably if your drinking water system is moved 1o
a new location. For these reasons, wa assume no liability for the determination of the proper equipment
necessary fo meet your requirements, and we do not authorize others fo assume such obligations for
us. Further, we assume no liability and extend no warranties, express or implied, for the use of this
product on a non-potable water source. OUR OBLIGATIONS UNDER THIS WARRANTY ARE UMITED
TO THE REPAIR OR REPLACEMENT OF THE FAILED PARTS OF THE DRINKING WATER SYSTEM, AND
WE ASSUME NO LABILITY WHATSOEVER FOR DIRECT, INCIDENTAL, CONSEQUENTIAL, SPECIAL,
GENERAL, OR OTHER DAMAGES, WHETHER FROM CORROSION OR OTHER CAUSES.

CONSUMERS:

Some states do not allow limitations on how long an implied warranty lasts, so the above limitation
may not apply to you. Similarly, some states do not allow the exclusion of incidental or consequential
damages, so the above limitation or exclusion may not apply fo you. This warranty gives you specific
legal rights, and you may also have other rights which vary from state to state. Consult your telephone
directory for your local independently-operated Culligan dedler, or write Culligan International
Company, for warranty and service information.

Culligan International Company

9399 W. Higgins Road, Suite 1100
Rosemont, llinois 60018

01018588E ©2008 Culligan International Company

Culligan

Lifetime
Limited
Warranty
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Andrea Bollinger

From: Andrea Bollinger

Sent: Tuesday, April 23, 2013 7:57 AM

To: Lisa Johnson

Cc: ' Brad Simons; Josh Cook (jcook@olssonassociates.com); 'Terry Krayenhagen'
Subject: RE: PDF of brine handling paper

Lisa,

Please thank Terry and/or the resident for sending this info. From briefly reading the background section ZLD is
something we have looked into. This goes back to the ‘concentrating the concentrate.” | attended a Webinar in January
that talked about ZLD and the market dynamics and technology trends in brine concentrate. The webinar highlighted:

Although often used to describe a technology consisting of an evaporator and a crystallizer, ZLD is a term that represents
a goal. Brine management was a major buzz topic at the Singapore International Water Week and Zero Liquid Discharge
(ZLD) is an example of the extreme end of the brine management spectrum in which the brine is reduced down to a solid
waste. There are multiple ways of achieving ZLD, with varying costs and complexity. Technologies include crystallizers,
dual RO systems, electrodialysis, and membrane distillation just to name a few. As disposal of brine concentrate from
water and wastewater treatment facilities becomes increasingly challenging, ZLD and high-recovery technology is
expected to see increasing adoption. Most installed ZLD systems are in industrial applications but there is also the
potential for use in seawater and brackish water desalination, particularly at inland desalination plants treating brackish
groundwater.

~  Regulation changes are highlighting the benefit for reusing water
— ZLD units are difficult in estimating cost and performance. Some of the parameters which are challenging
include:
o Calcium carbonate

o Calcium sulfate

o Silica

o Salts

o Sodium sulfate

o Magnesium chloride

o Calcium chloride
— The water is complex to analyze.
— We push against the solubility as the concentrate is further reduced.
— Can be costly to operate because of energy needed.
—  Currently a large push for ZLD is being seen in the energy/ oil and gas areas where budgets are larger.

Lisa please let me know if the board has more questions on this or if you need further action.
Thanks,

Andrea Bollinger, El | Olsson Associates
4690 Table Mountain Drive, Suite 200 | Golden, CO 80403 | 303.237.2072 |
abollinger@olssonassociates.com

From: Terry Krayenhagen [mailto:terry.krayenhagen@gmail.com]
Sent: Monday, April 22, 2013 5:46 PM
To: Lisa Johnson




Cc: Andrea Bollinger
Subject: Fwd: PDF of brine handling paper

Lisa,

One of our residents sent this to me. I believe that Brad looked at this last year, but I'm not sure. It's more
pages than I have time to read this week. Can you pass this along to the other Board members tomorrow?

Thanks,

Terry

---------- Forwarded message ----------

From: Rick3 <hughellis12345@gmail.com>

Date: Mon, Apr 22, 2013 at 5:04 PM

Subject: PDF of brine handling paper

To: "terry kravenhagen@gmail.com" <terry krayenhagen@gmail.com>

You need to look at these options for gr north



EXHIBIT A
SCOPE OF SERVICES & FEE SCHEDULE

As part of the Colorado Department of Public Health and Environment (CDPHE) Solid Waste
Regulation, Section 9, the District is required to submit an Annual Report for the concentrate
produced and an Engineering Design and Operation Plan (EDOP). The following items (Annual
Report and EDOP State Response) are in addition to the existing contract titled Engineering
Design and Operation Plan — Reverse Osmosis Concentrate Ponds, dated June 5 2012.

Annual Report

Olsson Associates is prepared to produce the 2012 Annual Report for the concentrate produced
during the 2012 operating year. The 2012 Annual Report shall follow the CDPHE Solid Waste
Regulation 6 CCR 1007-2, Section 9.3.5(D). Olsson shall deliver (1) hard copy and (1) CD to
the State and (1) hard copy for the District's field files and (1) electronic copy for the District's
office copy.

The annual report shall follow the regulation referenced and include:

a. The total volume received of each waste type during the previous calendar year, based
on information from the SCADA reports and the assumption the RO unit is 75% efficient.

b. The waste removed from each impoundment during the previous calendar year, not
including interbasin transfers, with location details provided for final disposition of the
waste. This task shall use the calculated evaporation rate, outlined in the Water Master
Plan, Phase 1l.

c. Any unplanned releases from an impoundment unit at the facility during the previous
calendar year. ‘

d. An annual ground water monitoring report, where one is required in the EDOP, and
available.

Based on the information available to date, Olsson Associates estimates, on a time and
materials basis, the cost to produce the 2012 Annual Report to be $1,200. This includes 11
hours of Andrea Bollinger and 1 hour for Josh Cook.
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EDOP State Response

The District's EDOP was submitted on December 21, 2012 to the CDPHE. The CDPHE has
responded in a letter titled Final Determination: Approval with Conditions, dated March 21,
2013. Olsson Associates reviewed the letter and is prepared to respond to the State’s six
conditions. An overview of the six items includes:

Operator Information
Groundwater Monitoring
Record Keeping and Reporting
Personnel Training Plan
Closure Plan

Financial Assurances

S S

Based on the information available to date, Olsson Associates estimates, on a time and
materials basis, the cost to respond to the CDPHE’s letter and submit a Revised EDOP to be
$3,100. This includes 30 hours for an Andrea Bollinger, 3 hours for Josh Cook, attending one
(1) meeting for the financial assurances task, producing two (2) hard copy and two (2) electronic
copies of the revised EDOP reports. Expenses are included. The budget remaining for the
original preparation of the EDOP includes $1,000 for a difference of $2,100.
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Prepared By:

Andrea Bollinger

Date: 4/29/2013
Greatrock North Water and Sanitation District
Historical Evaporation Pond Depths for April
Date Pond Level- Pond Level- Pond Level- Pond Level-
2013 2012 2011 2010
1-Apr 4.34 4,23 3.71 3.93
2-Apr 4.35 4.21 3.71 3.92
3-Apr 4,35 4.26 3.72 3.91
4-Apr 4.34 4.24 3.72 3.90
5-Apr 4.34 4.22 3.71 3.90
6-Apr 4.33 4.21 3.72 3.89
7-Apr 4.33 4.20 3.72 3.91
8-Apr 433 4.21 3.72 3.91
9-Apr 4.34 4.21 3.71 3.90
10-Apr 4.34 4.22 3.72 3.89
11-Apr 4.34 4.23 3.72 3.89
12-Apr 4.34 4,22 3.72 3.88
13-Apr 4.34 4.21 3.73 3.86
14-Apr 4.33 4.23 3.73 3.85
15-Apr 4.37 4.23 3.73 3.84
16-Apr 4.38 4.23 3.72 3.85
17-Apr 4.39 4.22 3.72 3.86
18-Apr 4.39 4.22 3.73 3.86
19-Apr 4.39 4.22 3.73 3.85
20-Apr 4.39 4.21 3.74 3.86
21-Apr 4.39 4.20 3.74 3.86
22-Apr 4.41 4.20 3.72 3.90
23-Apr 4.41 4.20 3.71 4.00
24-Apr 4.42 4.19 3.73 3.99
25-Apr 4.41 4.18 3.76 3.98
26-Apr 4.41 4.22 3.75 3.98
27-Apr 4.40 4.22 3.74 3.97
28-Apr 4.39 4.21 3.74 3.95
29-Apr 4.38 4.21 3.73 3.95
30-Apr 4.20 3.70 3.95
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Greatrock North W & S District
Monthly Activities
March 27" - April 22"

Regular checks and readings. Pond levels: North Pond = 71/4”; South Pond =

Regular checks and readings. Assisted Kelly with Timberline Electric installing

new transducer in the south concentration pond.

4/1/13: Regular checks and readings.

4/3/13: Regular checks and readings. Both pond levels = 7.

4/5/13: Regular checks and readings. Greased and cleaned pump motors at
Greatrock.

4/8/13: Regular checks and readings. Responded to low pressure complaint at 16685
Kenvil St. It was 70psi. Mixed RO antiscalent.

4/10/13:
4/12/13:
4/15/113:
4/17113:

4/18/13:

Regular checks and readings.
Regular checks and readings.
Regular checks and readings.
Regular checks and readings.

Additional visit to check system after home fire and mass hydrant use. All

tank levels were in normal range.

4/19/13:

4/22/13:

Regular checks and readings.

Regular checks and readings.

March 25 to April 22, 2013

RO Run Time Hrs 128 hrs.

RO Concentrate Flow — 2 ponds 253, 540 gallons




CONCENTRATE PONDS:

N - y
North Pond 4-10-13

South Pond 4-10-13



Completed Work Order List Report 4/22/2013
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Completed Equipment Task Priority WO# Type

Number
4/5/2013 GN Booster pump 1 grease grease pump motor 1 176.01 Scheduled
4/5/2013 GN Booster pump 2 grease grease pump motor 1 177.01 Scheduled
4/5/2013 GN Booster Pump  grease grease pump motor 1 178.01 Scheduled

3
3/25/2013 BOX RO system CIP Clean in place 1 164.01 Scheduled



