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Greatrock North Water and Sanitation District Action Items Status Matrix—2013

Action Items

Date of
Meeting

Assigned
To

Deadline

Priority
Not Started
In Process
Reoccurring

Follow up
Reauired

Complete

Notes

Solid Waste Site Visit—Section 9
Impoundment Impacts

7/1/10

Andrea

N/A

[
>

>

Conduct site visit with HazMat inspectors. Update Board and staff
accordingly.

6/11/12: Agreement drafted and sent for execution.

8/15/12: Draft EDOP completed. Working with Solid Waste staff
on scheduling a meeting. They will review the EDOP. Next step is
to meet with Solid Waste staff to develop compliance schedule.
9/4/12: Meeting with State 9/5/12 to explain EDOP and schedule
next meeting. Want expectations by 10/16 budget workshop.
10/3/12: Meeting scheduled for 10/11 to discuss compliance
schedule and estimate of costs. John W and Andrea attending.
10/11/12: Met with solid waste staff to review preliminary
comments.

10/23/12: Jennifer to send Andrea dissolution provision from
statute and service plan limitations and TABOR restrictions for
closure plan. Andrea to draft ground water monitoring plan,
personal training plan and closure plan.

10/26/12: Dissolution and TABOR information to Andrea.

11/6/12: Jennifer to send Andrea budget references and District
rating information for financial plan.

11/7/12: Budget and Rating information to Andrea.

12/10/12: Waiting on formal comments from State. Prepared to
submit by 1/3/12.

12/21/12: EDOP submitted to State.

1/13/13: Meeting with State conducted. Preliminary comments
provided verbally.

1/21/13: Need to add third evaporation pond to EDOP. Andrea to
request extension to deadlines for addition of pond.

2/1/13: Andrea submitted extension request to State.

2/20/13: State indicates verbally ok with extension but waiting for
formal approval.

3/13/13: Andrea attended stakeholder meeting with State. Doug
Eagleton recommends the State approve EDOP as presented and
amend later with pond information.

3/27/13: State response on EDOP received; approved with minor
conditions. Andrea compiling list of questions and action items for
response and resubmittal by end of May.

0495.0008; 485319-15
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Greatrock North Water and Sanitation District Action Items Status Matrix—2013

Action Items

Date of
Meeting

Assigned
To

Deadline

Priority
Not Started
In Process
Reoccurring

Follow up
Reauired

Complete

Notes

THIRD EVAPORATION POND (2013 Capital
Project)

Design

1/1/13

Andrea

N/A

2/5/13: Andrea to investigate drainage ditch, using oil and gas
access area, re-routing access road to Baseline and capacities if
change blending ratios to 50/50. Need to update map of area
accordingly.

2/20/13: Olsson engineers to attend March meeting to discuss
CLOMR and LOMR requirements. Andrea to update alignment
map. Lisa to send to Dave Rye when finalized. Andrea to update
costs of project with 50/50 blend specified.

3/5/13: Andrea to prepare estimate of costs for entire project
along with updated timeline. Determine how much fill dirt is
necessary and cost of same.

3/19/13: Estimate of costs and timeline to be presented at April
meeting.

4/2/13: Staff to proceed as directed by Board. Further action
subject to negotiations and privilege. Intentionally not included.

Approvals and Pre-construction
matters

1/1/13

Andrea

N/A

3/5/13: Olsson engineers confirmed both CLOMR and LOMR
required.

Easement Acquisition

1/1/13

Jennifer
Lisa

N/A

1/21/13: Lisa to reach out regarding easement for area. Email
sent to property owner. Andrea to obtain proposal for
topography. Jennifer to draft agreement. Jennifer to confirm no
service plan amendment needed for pond.

2/5/13: Jennifer to obtain estimate for condemnation if necessary.
2/25/13: Proposal for condemnation received.

3/5/13: Jennifer to draft response to Mr. Rye for easement
negotiations.

3/13/13: Draft response to Lisa to review and comment.
Response sent to Mr. Rye.

3/18/13: Response received from Mr. Rye. Board to discuss at
April meeting.

4/2/13: Further action subject to negotiations and privilege.
Intentionally not included.

4/16/13: Lisa followed up on property matter. Update to be
provided at May meeting.

0495.0008; 485319-15

As of April 16, 2013
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Greatrock North Water and Sanitation District Action Items Status Matrix—2013

Action Items Date of Assigned Deadline 5 . w Notes
Meeting To > 2 2 £ 29 2
AR EEREER:
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Funding 1/1/13 Lisa N/A 1 X Apply for Energy and Mineral Grant and other funding
Andrea opportunities once project ripe for application.
Jennifer 4/10/13: Consideration for Funding Request form sent to State
outlining project.
Concentrate Supplemental Projects 4/2/13 Andrea N/A 1 X Explore other options outlined by Board. Include: 1) surcharge on

irrigation customers; 2) blending with irrigation water; 3) dual
irrigation system in GRN/RHF; and 4) Point of Entry in-home RO.
4/16/13: Budget for each item prepared by Andrea. Andrea
provided direction to explore items 2, 3 and 4, above in a technical
memo to be provided and discussed at the May meeting.

0495.0008; 485319-15

As of April 16, 2013
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Greatrock North Water and Sanitation District Action Items Status Matrix—2013

Action Items

Date of
Meeting

Assigned
To

Deadline

Priority
Not Started
In Process
Reoccurring

Follow up
Reauired

Complete

Notes

Website

9/21/11

Lisa

12/31/13

N
>

>

Jennifer to send SIPA contact information to Anna. Anna and Lisa
to research grant opportunities for website funding.

1/9/12: Received notice that District NOT awarded funds. Board
to decide whether to pursue website absent grant funds at
February meeting.

2/7/12: Lisa to obtain more information on payment options
available through SIPA and through SDMS. Lisa to update costs for
building and maintaining website. Send links to Board of websites
to look at formatting.

2/22/12: Lisa has meeting with SIPA on 3/2 for hosting options.
Lisa to present website development information and pricing to
Board at March meeting.

3/6/12: Board approved SIPA pay portal and option 1. Lisa to move
forward with development.

3/21/12: Lisa completed and submitted project request forms to
SIPA.

4/3/12: SIPA has the District in its queue for setting up website.
8/15/12: Lisa met with SIPA last week. Waiting to hear where
District is in process and queue.

9/4/12: SIPA will meet in 2 weeks to determine process for district
websites and will have more direction at that time.

10/3/12: Lisa followed up with SIPA. Still waiting on decision. Lisa
to apply for grant for content drafting.

10/23/12: Lisa received letter from SIPA with update on timing.
Still in process. Pay Portal option approved.

1/3/13: SIPA in process of developing mechanism for district
websites. District to wait a few months and decide whether to
continue to pursue.

2/5/13: District received design grant. Lisa to attend grant
acceptance celebration on 2/27/13.

3/5/13: Pay portal up and running and operational. Able to
process online payments. Terry to add pay portal information to
newsletter.

3/19/13: SIPA indicated draft website should be ready within 30
days.

4/16/13: SIPA sent questionnaire for website to Lisa for
completion of website. Lisa meets with John and Terry tonight to
review questionnaire.

0495.0008; 485319-15

As of April 16, 2013
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Greatrock North Water and Sanitation District Action Items Status Matrix—2013

Action Items Date of Assigned Deadline 5 . w Notes
Meeting To = g 8 g g—g 2
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Evaporation Pond Valves 11/6/12 Jeff 6/30/13 2 X | Obtain proposal from Dan’s Custom for digging up valves to see if
Andrea they are isolated and how threaded.
11/7/12: Jeff requested proposal.
11/12/12: Wait until stake evaluation complete to determine if
valves need to be dug up. Would need to cut pipe.
12/10/12: Jeff to contact Timber Line to see if better way to
measure levels to be more accurate. Jeff to send current
information to Andrea to see what stake shows compared with
SCADA.
1/11/13: Meeting with Timber Line. Monitoring more closely.
1/21/13: Jeff to follow up with Timber Line regarding status of
monitoring.
2/5/13: Andrea to contact Timber Line to determine what is
needed for annual maintenance of valves at the pond.
2/6/13: Timber Line to check pond sensors as part of PMP.
2/20/13: Confirmed left closing valve. Timber Line to review pond
sensors.
3/11/13: Timber Line to review pond levels in April.
3/19/13: Timber Line to install new sensor in south pond. Jennifer
to draft addendum for approval at April meeting.
4/2/13: Agreement approved by Board.
4/16/13: Work is complete. Need pictures of work. Jeff
requested pictures from Timber Line. Jennifer to prepare
termination of agreement. Termination sent to Lisa for execution.
Augmentation Credit for Flushing Water 11/6/12 Chris 12/31/12 | 3 X | Determine whether the water used for flushing can be used for
augmentation purposes. Determine how quantified and if water
decrees allow for this.
11/12/12: Lisa to forward information from Jeff to Chris.
12/10/12: Lisa forwarded information to Chris. Lisa to follow up
with Chris after first of year.
1/21/13: Lisa to follow up with Chris to see what information he
needs for analysis.
2/20/13: Chris looking at issue and getting information from Jeff
for analysis.
4/8/13: Memo received from BBA. Lisa responded with follow up
questions on same. BBA responded to questions. Will flush in
December, January or February to claim credits.

0495.0008; 485319-15
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Greatrock North Water and Sanitation District Action Items Status Matrix—2013

Action Items

Date of
Meeting

Assigned
To

Deadline

Priority
Not Started
In Process
Reoccurring

Follow up
Reauired

Complete

Notes

Well Location Markings

1/3/13

Chris
Jeff

3/31/13

w
>

Lisa to inquire into what markings are required and needed for our
wells.

1/21/13: Lisa to talk with Chris to see if markings required.
2/20/13: Chris sending marking information to Jeff. Jeff to order
tags.

3/15/13: Locations sent to Jeff. Jeff to order tags.

4/16/13: Jeff ordered tags but won’t work so ordering new tags.

Water Rights from Boxelder Creek
Properties, LLC

1/3/13

Lisa
Jennifer
Chris
Matt

N/A

Walraven to send information to Lisa and work on possible work
session with Castle Rock for discussion of water rights acquisitions.
1/23/13: Castle Rock open to discussions.

2/20/13: Walraven requested water quality information from
Chris for incorporation into SWSP and augmentation plan.

4/4/13: Water quality information provided to Walraven.

Timber Line Training for new SCADA
System

1/21/13

Andrea
Jeff

N/A

Jeff to contact Timber Line to schedule training.

2/20/13: New computer installed on Monday. Working on issues
with reports. Will schedule training once report matter cleared
up.

3/19/13: Jeff to schedule with Timber Line ASAP so data can be
captured and utilized for year.

4/16/13: leff requested training to be scheduled again. Timber
Line to schedule within next couple of weeks.

Reserve Study

1/21/13

Andrea

12/31/13

Conduct reserve study.

1/21/13: Brad and Andrea going to site on 1/29 to begin analysis.
2/20/13: Did site visit. Compiling information.

3/19/13: Collecting data on costs and coordinating with Jeff on
few matters.

4/2/13: Field notes and additional data being compiled. Will be
provided to Ramey when complete for updating AllMax software.
4/16/13: Finalizing analysis. Will be complete by next week.

System Development Fee Analysis

1/21/13

Andrea

12/31/13

Conduct system development fee analysis.
1/21/13: Work to begin upon completion of reserve study.

Flow Meter for Concentrate Line in RO

3/5/13

Jeff

4/30/13

Determine cost to buy flow meter and add to SCADA system.
3/11/13: Flow meter already installed but needs a totalizer.
Checking with Timber Line to see if this can be added and tied into
the SCADA system.

4/16/13: Timber Line to provide proposal for tying into the SCADA.

0495.0008; 485319-15
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Greatrock North Water and Sanitation District Action Items Status Matrix—2013

Action Items Date of Assigned Deadline 5 . w Notes
Meeting To = g o g S 3 2
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Bonds 3/5/13 Lisa 4/30/13 2 X | Request information on ability to refinance bonds at lower rate.
Jennifer Jennifer to check with bond counsel regarding limitations on
advanced refunding.
3/19/13: Correspondence sent to bond counsel with questions.
Lisa contacted underwriter for update as well.
4/16/13: Underwriter to provide memorandum on current status.
No opportunities available at this time.
BOCC Erik Hansen 4/2/13 Jennifer | 4/30/13 1 X | Lisa to send total costs spent on service area expansion project to
Lisa Jennifer. Jennifer to forward costs and letter from County to BOCC
Hansen as follow up to discussions at meeting.
4/16/13: Email sent to Commissioner Hansen with information.
Water Pumping/Billed List 4/2/13 Lisa 5/31/13 3 X Review list to determine whether information accurate. Last
report indicated % of water pumped but not billed.
4/16/13: leff determined that spreadsheet not adding last column
into the totals. Lisa to verify information to see if this resolves the
difference.
Utility Usage Summary 4/16/13 Lisa 5/31/13 3 X Lisa to review utility usage and savings and compare to last year’s.
Jeff Jeff to review data to see what pattern is and what options are
available to avoid using electricity during peak hours.

0495.0008; 485319-15
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GREATROCK NORTH WATER AND SANITATION DISTRICT
141 Union Boulevard, Suite 150
Lakewood, Colorado 80228-1898
Tel: 303-987-0835 - 800-741-3254
Fax: 303-987-2032

Mission: To provide the highest quality of water at the most affordable price for current
customers and to provide for the expansion of the District as growth occurs.

NOTICE OF A REGULAR MEETING AND AGENDA

Board of Directors: Office: Term/Expiration:
Terry Krayenhagen President 2014/May 2014
Robert William Fleck Vice President 2016/May 2016
Jeffrey Polliard Treasurer 2014/May 2014
Brian K. Rogers Secretary 2016/May 2016
John D. Wyckoff Assistant Secretary 2014/May 2014
Consultants:
Lisa A. Johnson District Manager
Jennifer Tanaka, Esq. District General Counsel
Brad Simons, PE District Engineer
Andrea Bollinger District Engineer
DATE: May 7, 2013
TIME: 5:30 P.M.
PLACE: United Power

500 Cooperative Way

Brighton, Colorado 80603
l. ADMINISTRATIVE MATTERS (Action Items Status Matrix — enclosure)

A. Present Disclosures of Potential Conflicts of Interest.

B. Approve Agenda.

C. Board of Directors’ Report.

D. Manager’s Report (enclosure).

E. Discussion with Greater Brighton Fire Protection District Fire Chief regarding a
plan for fire protection in and around the District.






Greatrock North Water and Sanitation District
May 7, 2013 Agenda
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CONSENT AGENDA

A.

These items are considered to be routine and will be approved by one motion.
There will be no separate discussion of these items unless requested; in which
event, the item will be removed from the Consent Agenda and considered in the
Regular Agenda.

1. Review and approve the Minutes from the April 2, 2013 regular meeting
(enclosure).

2. Consider ratifying approval of payment of claims through the period
ending April 16, 2013 (enclosure).

General Fund $ 34,255.89
Debt Service Fund $ 97.50
Capital Projects Fund $ 5,280.50
Total Claims: $ 39,633.89
3. Review and ratify acceptance of cash position schedule and unaudited

financial statements through the period ending March 31, 2013
(enclosure).

4. Review and consider ratifying Completion of Services and Termination of
Agreement — Box Elder Creek Ranch Building Exterior Painting Services
(enclosure).

REGULAR AGENDA

FINANCIAL MATTERS

A

Discuss General Obligation Refunding and Improvement Bonds, Series 2013.

1. Review and discuss advance refunding scenario of the District’s Callable
2007 Bonds (enclosure).






Greatrock North Water and Sanitation District

May 7,
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V.

VI.

VII.

VIII.

2013 Agenda

ENGINEER’S REPORT (Summary - enclosure).

A. Evaporation ponds.

1. Status of discussions regarding the location and cost for acquisition of
land for possible third evaporation pond. Adjourn to Executive Session,
pursuant to 824-6-402(4) (b) and (e), C.R.S., if necessary.

CAPITAL IMPROVEMENT PROJECTS

A.

OPERATIONS/MAINTENANCE MATTERS

A. Operations and Maintenance update (enclosure).

B. Review monthly flow report (3/6/2013 — 4/5/2013) (enclosure).

C. Review monthly water quality report (enclosure).

LEGAL MATTERS

A

WATER MATTERS

A

OTHER BUSINESS

A. Discuss request by District resident for compensation regarding flushing of lines
in their home and damaged clothing due to the recent fire outside District
boundaries (enclosure).






Greatrock North Water and Sanitation District
May 7, 2013 Agenda
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X. COMMUNITY COMMENTS (ITEMS NOT ON THE AGENDA ONLY. COMMENTS
LIMITED TO 3 MINUTES PER PERSON AND TAKEN IN ORDER LISTED ON
SIGN UP SHEET).

A.

Xl. ADJOURNMENT THE NEXT MEETING IS SCHEDULED FOR TUESDAY,
JUNE 4, 2013 AT 5:30 P.M.

Informational Enclosure:
e Memorandum date April 8, 2013 from BBA Water Consultants Regarding Review of
Decrees Pertaining to Return Flows Attributable to Fire Hydrant Flushing.
e Correspondence dated March 23, 2013 to the Box Elder Creek Ranch Water Company
Regarding Water Lease Option Agreement.
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MINUTES OF A REGULAR MEETING OF
THE BOARD OF DIRECTORS OF THE
GREATROCK NORTH WATER AND SANITATION DISTRICT
HELD
APRIL 2, 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, April 2, 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 — Via speakerphone

| Also In Attendance Were:

Lisa A. Johnson; Special District Management Services, Inc.
Jennifer Gruber Tanaka, Esq.; White Bear & Ankele, P.C.
Andrea Bollinger and Brad Simons; Olsson Associates, Inc.
Erik Hansen; Adams County Commissioner

Dave Rye; Box Elder Creek Ranch Water Company and Meadow Homes

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.

GRNWSD 2/5/13 Minutes
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ADMINISTRATIVE

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

MATTERS

Page 2

proposed Agenda for the District’s regular meeting.

Following discussion, upon motion duly made, seconded and, upon vote,
unanimously carried, the Agenda was approved, as amended.

Board of Directors’ Report: Director Wyckoff reported to the Board that
CertaPro Painters has completed the exterior painting project of the Box Elder
Creek Ranch facilities and that he has inspected the work and signed off on the
project. Director Wyckoff further reported on his recent conversations with
Ramey Environmental Compliance, Inc. (“Ramey Environmental”) regarding the
necessity of a new chemical transfer pump at the Box Elder Creek Ranch Facility.
Ms. Johnson reported that Mr. Rabas, with Ramey Environmental, e-mailed her
the cost estimate for a new chemical transfer pump in the amount of $830.00 plus
shipping costs. Ms. Johnson reported to the Board that she reviewed the cost
estimate from Ramey Environmental and approved the purchase and installation
of the new chemical transfer pump.

Manager’s Report: Ms. Johnson presented and the Board reviewed the April
Manager's Report. A copy of the Report is attached hereto and is incorporated
herein by this reference.

Presentation from Erik Hansen, Adams County Commissioner, Regarding
Growth and Planning within Adams County (the “County””): Commissioner
Hansen addressed the Board regarding his vision for the growth and planning
within the County and how the County and the District may able to grow
together.

Commissioner Hansen also addressed the Board regarding the newly imposed
stormwater utility fee. He reported that the fee was based on the amount of
permeable surface on each parcel and that, originally, the fee calculations were.
prepared using satellite technology which captured permeable vs. non-permeable
surfaces incorrectly. He further reported that the County staff has corrected this
problem by evaluating each property individually by hand. It was noted that the
County has also recently approved a resolution which caps the total amount billed
to an individual parcel at $750.00 and that a task force has been created to review
the stormwater issues and the imposition of the stormwater utility fee.

The Board then discussed with Commissioner Hansen the recent experience they
had with the County regarding the unsuccessful request for expansion of the
District’s service area. Commissioner Hansen reported to the Board that he does
not recollect this issue ever coming before the Board of County Commissioners
for review. He further reported that in his opinion, the District did not receive due
process concerning the expansion of the District’s service area and requested that
the District re-submit the request to Deputy County Manager, Todd Leopold.

GRNWSD 2/5/13 Minutes
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The Board then thanked Commissioner Hansen for taking the time to attend the
Board meeting and for the interactive discussion.

Commissioner Hansen left the meeting at this point.

CONSENT AGENDA The Board considered the following actions:

e Approval of the Minutes from the March 5, 2013 regular meeting.

e Ratify approval of payment of claims through the period ending
March 14, 2013, as follows:

General Fund $ 41,366.56
Debt Service Fund $ 220.00
Capital Projects Fund $ 16,640.50
Total Claims: $ 58,765.31

e Ratify acceptance of cash position schedule and unaudited financial
statements through the period ending February 28, 2013.

e Consider approval of updated Disclosure Notice for the District.

e Consider approval of Independent Contractor Agreement between the
District and Timber Line Electric & Control Corporation for Evaporative
Pond Sensor Replacement.

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

ENGINEER’S Engineer’s Report: Ms. Bollinger presented the April 2, 2013 Engineer’s Report
REPORT to the Board. A copy of the Report is attached hereto and is incorporated herein

by this reference.

Evaporation Ponds: The Board reviewed and discussed the scope and fee for the
preliminary planning, design and permitting and construction of the third
evaporation pond prepared by Olsson Associates, Inc.

Page 3 GRNWSD 2/5/13 Minutes
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CAPITAL
IMPROVEMENT
PROJECTS
OPERATIONS AND

Mr. Simons then shared with the Board other ideas regarding concentrate
management that he and Director Fleck discussed at a recent lunch meeting. They
are as follows:

e Imposing a surcharge on irrigation water use

e Blending concentrate water with irrigation water for Box Elder Creek
Ranch Water Company

e Installing non-potable water systems in Greatrock North and Rocking
Horse Farms subdivisions

e (Cease reverse osmosis treatment and install point of entry units in all
homes

e Spray aerator, evaporative tower, concentrate dispersion, etc.

Following a detailed review and discussion, the Board directed staff to research in
more detail the viability and costs associated with each of the above-listed items
and to present the findings at the next Board meeting.

Location and Costs to Acquire Land for Third Evaporation Pond: This matter was
discussed in Executive Session at the end of the meeting.

Capital Improvement Projects: There was nothing new to discuss.

Operations _and Maintenance Update: The Board reviewed the Monthly

MAINTENANCE
MATTERS

Page 4

Activities Report and operations and maintenance update. A copy of the report is
attached hereto and incorporated herein by this reference.

Monthly Flow Report: The Board reviewed the monthly flow report covering
February 6, 2013 through March 5, 2013.

Water Quality Issues in Box Elder Creek Ranch and Rocking Horse Farms:
The Board reviewed the monthly water quality report.

Exterior Painting of Box Elder Creek Ranch Facilities: It was noted that the
exterior painting of Box Elder Creek Ranch Facilities is complete and that this
item was discussed under the Board of Directors’ Report agenda item above.

GRNWSD 2/5/13 Minutes
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LEGAL MATERS

WATER MATTERS

Resolution No. 2013-04-01 Amending the District Rules and Regulations
(2012 Reissuance) (“Resolution No. 2013-04-01"): Attorney Tanaka reviewed
Resolution No. 2013-04-01 with the Board.

Following discussion, upon motion duly made by Director Polliard, seconded by
Director Rogers and, upon vote, unanimously carried, the Board approved
Resolution No. 2013-04-01. A copy of the adopted Resolution is attached hereto
and is incorporated herein by this reference.

Water Matters: There was nothing new to discuss.

OTHER BUSINESS

Pay Portal and Website: President Krayenhagen reported that he received three

COMMUNITY
COMMENTS

EXECUTIVE
SESSION

Page 5

emails from residents who were having trouble utilizing the pay portal system.
He noted that he had forwarded the information to Ms. Johnson. Ms. Johnson
reported that she emailed each resident clarifying the website address and asking
for information as to the errors they were receiving. She reported that she has not
received any correspondence back from these residents regarding the error issues.

President Krayenhagen and Ms. Johnson discussed that they also received
correspondence from Ms. Sherry Greer regarding comments related to the new
pay portal fees. Ms. Greer is unhappy with the fees that are assessed when using
the site. Ms. Johnson noted that she responded to Ms. Greer with an explanation
of the sponsor of the website and reminding her that the pay portal site is just one
option in paying her monthly bill; the District continues to accept checks and
money orders via the lockbox in addition to walk-in payments at the District’s
office among other payment options.

Community Comments: There were no comments from the community to
discuss.

Location _and Costs to Acquire Land for Third Evaporation Pond:
EXECUTIVE SESSION: Pursuant to Sections 24-6-402(4) (b) and (e), CR.S.,
upon motion duly made by Director Rogers, seconded by Director Polliard and,
upon an affirmative vote of at least two-thirds of the quorum present, the Board
convened in executive session at 7:45 p.m. for the purpose of discussions relating
to negotiations with third parties and receiving legal advice as authorized by
Sections 24-6-402(4)(b) and (e), C.R.S.

GRNWSD 2/5/13 Minutes
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Furthermore, pursuant to Section 24-6-402(2)(d.5) (I)(B), C.R.S., no record will
be kept of those portions of the executive session that, in the opinion of the

District’s attorney, constitute privileged attorney-client communication pursuant
to Section 24-6-402(4)(b), C.R.S.

The Board reconvened in regular session at 8:17 p.m.

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,

By

Secretary for the Meeting

THESE MINUTES APPROVED AS THE OFFICIAL APRIL 2, 2013
MINUTES OF THE GREATROCK NORTH WATER AND SANITATION
DISTRICT BY THE BOARD OF DIRECTORS SIGNING BELOW:

Terry Krayenhagen

Robert William Fleck

Jeffrey L. Polliard

Brian K. Rogers

John D. Wyckoff

GRNWSD 2/5/13 Minutes
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Pursuant to §24-6-402(2)(d.5)(A)(B), C.R.S., I attest that, in my capacity as the attorney
representing the Greatrock North Water and Sanitation District, I attended the executive session
convened on April 2, 2013 for the sole purpose of discussing matters subject to negotiation with
third parties and matters seeking legal advice, as authorized by §§24-6-402(4)(b) and (e), C.R.S.
I further attest that it is my opinion that a portion of the executive session discussion constituted
attorney-client privileged communication as provided by §24-6-402(4)(b), C.R.S., and, based on
that opinion, no further record, written or electronic, was kept or required by be kept pursuant to
§24-6-402(2)(d.5)(IN)(B), C.R.S.

Jennifer Gruber Tanaka, Esq.
General Counsel
Greatrock North Water and Sanitation District

GRNWSD 2/5/13 Minutes





S22,

GREATROCK NORTH

WATER & SANITATION DISTRICT

Date: March 26, 2013

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

Re: April 2, 2013 Manager’s Report

Agenda Action ltems

I1. A. Consent Agenda

March 5, 2013 Regular Meeting Minutes.

March14, 2013 claims.

Financial statements ending February 28, 2013.

Consider approval of updated Disclosure Notice

Consider approval of an agreement with TLECC for evaporative pond sensor
replacement in the south pond.

O~ wdE

I recommend approval of the consent agenda items.

VI.A. Consider approval of Resolution No. 2013-04-01 Amending the District Rules and
Regulations — this reissuance contains revisions to the specifications and drawings as well
as a revision to Section 12.7, Meter Setters. Olsson Associates have provided the revised
specifications and drawings and the revised language to Section 12.7.

I recommend approval of Resolution No. 2013-04-01 Amending the District Rules and
Regulations.

District Office

for Greatrock North
Water and Sanitation






Updates on Other District Related Items

Potential Land Acquisition for 3™ Evaporation Pond

Summary of Discussions from mid-month meeting with Directors Fleck and Wyckoff — Ms.
Bollinger and I met with Directors Fleck and Wyckoff on March 15, 2013. Discussions centered on
the evdaporative cooling tower idea and the type of fill that will be necessary for the construction of
the 3" pond.

A response was received from Mr. Rye regarding the District’s request for an easement just to the
north of the current ponds. This response will be discussed in executive session at the board
meeting.

Box Elder Creek Ranch Facility Painting — Painting of the facilities is scheduled to begin on
Wednesday, March 27, 2013 or Thursday, March 28, 2013.

Total Water Production from February 6, 2013 through March 5, 2013 = 1,327,184
Total Usage billed from February 6, 2013 through March 5, 2013 = 1,667,665

District Office

for Greatrock North
Water and Sanitation






MEMO

TO:
FROM:
RE:
DATE:

PROJECT:

Lisa Johnson, District Manager
Andrea Bollinger

April 2, 2013 Meeting Agenda Items
March 25, 2013

013-0055

Item IV.A. — Evaporation Ponds:

1. Third evaporation pond:

a. Olsson has prepared the attached scope and fee for the preliminary planning,

design, and permitting of the third evaporation pond.

Alternative Analysis: Olsson has preliminarily evaluated the excavation needs
for the third pond based on two alternatives:

i. Alternative 1. Hydraulically Equalized

ii. Alternative 2: Minimize Fill

Attached is a preliminary layout for the two alternatives and a list of
assumptions.

Opinions of Probable Construction Cost (OPCC) were prepared for the two
alternatives and are also attached. It was found the cost between the two
alternatives is almost negligible primarily because where we minimize fill we
are increasing the surface area therefore the amount of liner needed. The
OPCC excludes professional services and land acquisition cost and reflects
the costs of a publically bid project.

Key differences from original OPCC to current:
o Size:
o Original was based on a pond of 290 feet x 290 feet with 4 feet
of working depth.
o0 Current is based on a pond of 657 feet x 323 feet with 4 feet of
working depth.
= This is because we are in a floodplain and the bank
must be above the 100-year flood elevation.
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o Excavation
o0 Original assumed balanced cut and fill and utilizing on-site
material.
o Current requires all fill material to be brought onsite.

¢ Fencing
o0 Original reflected fencing one pond only.
o0 Current fences all three ponds.

e Level Sensor
o Original reflected one level sensor for the one pond only.
0 Current includes two level sensors (one for pond 2 and one for
the proposed 3™ pond) in addition to 3 staff gages for manual
pond depth recording.

Additional Engineering Items

¢ Evaporation Pond EDOP:

o0 Olsson attended the Section 9 Stakeholder meeting with the Solid Waste Division
on March 13, 2013.

o During the meeting we discussed Section 9.3.5 Record Keeping and Reporting
Part D Annual Reporting. According to the regulations, all facilities shall submit
an annual report by March 1*. The majority of the Stakeholders were not aware
the State required the annual reports for 2012 to be submitted since most
facilities either aren’'t aware of the types of impoundments at their sites or do not
have any approved IPCR or EDOP.

Since the Section 9 meeting, the State has issued a onetime extension
for the 2013 year for the annual reports. Attached is a copy of the letter.

= Greatrock has until June 30, 2013 to submit an annual report for 2012.

= Attached is an excerpt from the Regulations which dictates what is to be
included in the annual report.

e Crystalluria Research:
0 Attached is the information | found regarding Crystalluria.

e Reserve Analysis:
o All major vendors and reps have been contacted and Olsson is compiling data.
o0 Field notes from the site visit are being compiled and will be provided to Ramey
so the Almax system may be updated.

(This section intentionally left blank)
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Brad Simons and | will attend the April 2, 2013 Board Meeting and will be prepared to address
any of these items, as well as any additional items that may arise.

Attachments:

Scope and fee for design and permitting of the 3™ evaporation pond

Assumptions for Item IV.A 1. B: Alternative Analysis

Alternative 1: Hydraulically Equalized

Alternative 2: Minimize Fill

3" Evaporation Pond Opinions of Probable Construction Cost Alternative 1

3" Evaporation Pond Opinions of Probable Construction Cost Alternative 2
2013-03-19_Annual_Report_Deadline_Extension_PDF

Pages from REGULATIONS PERTAINING TO SOLID WASTE SITES AND FACILITIES
Crystalluria Research

File Location:
G:\Office\Teams\WaterWastewater\Denver Team Folder\Greatrock North Water and Sanitation District\Board
Meetings\2013\04-2013\2013-03-25_Engineering Report.docx





EXHIBIT A March 25, 2013
GNWSD THIRD EVAPORATION POND

EXHIBIT A
SCOPE OF SERVICES AND FEE SCHEDULE

GENERAL

Olsson shall perform for Client professional services in all phases of the Project to which this
Agreement applies as hereinafter provided. These services will include serving as Client's
professional representative for the Project, providing professional consultation and advice, and
furnishing customary services incidental thereto.

Greatrock North Water and Sanitation District (Client) located in Adams County, Colorado
utilizes reverse osmosis (RO) for partial treatment of their drinking water wells. The concentrate
from the RO treatment is sent via gravity to two existing evaporation ponds. In order to increase
operations flexibility and redundancy, the Client would like to construct a third evaporation pond.

The Third Evaporation Pond project involves preliminary planning, design, identifying funding
sources, permitting, and construction phase services. The main tasks include the designing and
permitting of the new evaporation pond located north of the existing evaporation ponds, see
Exhibit 1 for layout and location. The following provides a more detailed scope of services.

Phase 100- Project Management and Meetings

1. Coordinate with Client’s representative for the project via email and phone calls.

2. Provide general administrative services to manage and support the planning, design,
permitting, and construction administration of the new evaporation pond, assuming an
overall duration of 100 weeks.

Project Management and Meetings Fee ... $19,644

Phase 200- Preliminary Planning Services
The preliminary planning services involve the efforts associated with conceptualization of the
third evaporation pond. The pond size shall be evaluated based on the following RO blending
ratios, 50/50, 60/40, 70/30, and 0/100 (untreated well water/reverse osmosis permeate). It
shall also include the updating of construction costs based on the agreed upon conceptual
layout and 50/50 blending ratio pond size, see attached Exhibit 1.

Preliminary meetings shall be conducted with Adams County and State of Colorado’s
Hazardous Materials and Waste Management Program in order to determine the viability of
constructing within the existing floodplain and to identify the permitting needs. The preliminary
planning services phase includes the efforts performed during this conceptual stage from
January 1, 2013 through March 31, 2013.

Preliminary Planning SEerviCes FEE........coiii i $5,442

Phases 300 through 900 shall be for a defined project site as agreed upon based upon a
50/50 blending ratio (untreated well water/reverse osmosis permeate).

EA-1





EXHIBIT A March 25, 2013
GNWSD THIRD EVAPORATION POND

Phase 300- Planning Phase Services

Task 300001- Additional Survey

1. Additional survey information will be incorporated into the drawings referenced in the
contract between Olsson and Client, signed and dated January 23, 2013 and titled
Third Evaporation Pond Topography and Access Road Survey Services.

The additional topographic survey shall include the following:

a. The remaining four acres of the 7.35 acres including the drainage swale
northwest of the proposed third evaporation pond.

b. Cross sections will be taken across the north and south existing evaporation
pond by using a boat or canoe. A blunt tipped rod will be used to ensure the liner
will not be punctured.

c. The additional access road area from East 167th Drive cul-de-sac to East 168th
Avenue.

2. Establishing three control points for future construction use.

Task 300002- Geotechnical Investigation and Report
Engage a qualified third party testing agency to perform three (3) soil borings on the
agreed upon proposed evaporation pond site and produce one geotechnical report with
their findings. Olsson shall review the geotechnical report prepared by the third party
testing agency. (It is assumed the contract for the third party testing agency will be
between the Client and the testing agency.)

Task 300003- Property Acquisition

Specific task items and estimated fee shall be submitted for approval prior to execution
of work. Work for this phase will be done on current hourly rates based on a time and
expenses basis.

Task 300004- Pond Elevation Analysis
Create a preliminary grading plan based on the topographical survey described in Task
300001. A cost analysis will be performed evaluating two options for the third pond.

e Option 1 is having the elevation of the third pond equal to the existing two
evaporation ponds.

e Option 2 is having the third pond be lower than the existing two evaporation
ponds and transferring water from the third lower pond to the two upper ponds
via a rented or Client owned pump.

Results of the opinion of cost for the two options will be presented to the Client. A

decision from the Client will be required prior to proceeding to Phase 400 — Design
Phase Services.

Task 300005- Army Corp of Engineers 404 Permit Investigation
Conduct one (1) site visit with Army Corp of Engineers in order to determine if a 404
Permit is necessary. If a 404 permit is deemed necessary by the Army Corp of
Engineers additional costs will be incurred and are not reflected in this proposal.

Planning Phase SEIVICES FEE .......ooouuiiiiii i $5,864

EA-2
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GNWSD THIRD EVAPORATION POND

Phase 400- Design Phase Services
The design of the third evaporation pond will included the following:

1. Geomembrane liner,

2. One lysimeter,

3. Two monitoring wells,

4. Site piping modifications,

5. Evaluation of up to three (3) discharge options into the third evaporation pond with the
focus on enhancing evaporation through passive technologies such as rip-rap and
increased surface area.

6. Level sensor integrated into the existing SCADA system for the existing second
evaporation pond and the proposed third evaporation pond including evaluating the
electrical needs to determine if upsizing of the electrical service is needed.

7. Three (3) staff gages which can be used to manually gage each evaporation pond’s
depths. Create a hard copy template for manually recording the pond depths during site
visits as part of the annual reporting to the State.

8. Design of a security fence that surrounds the first, second, and third evaporation ponds.

9. Design of a north access road which includes minor grading and drainage modifications.

10. Drainage design will incorporate the flows coming from the existing swale from the west
along with the proposed evaporation pond grading and new access road.

11. Landscape design to include trees and bushes around the site that are not located on
the berms. This excludes designing of surface landscaping such as rock outcrops,
mulch, edging, and drip irrigation system.

12. Create detailed drawings and a project manual for third evaporation pond based on the
50/50 blending ratio and the option chosen in Task 300004.

13. Provide three (3) sets of drawings and project manual to the Client for review at 60
percent. As part of the review of the submittal, meet with staff to discuss their review
comments and resolve any questions

14. Perform an “in-house” quality control review of drawings and project manual at 90
percent completion.

15. Create an opinion of probable construction cost for the project.

DeSigN Phase SErVICE FEE ... cciii it e e $22,920

EA-3
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GNWSD THIRD EVAPORATION POND

Phase 500- Funding Phase Services
Specific task items and estimated fee shall be submitted for approval prior to execution of
work. Work for this phase will be done on current hourly rates based on a time and expenses
basis.

Phase 600- Permitting Phase Services

Task 600001- Land Use Approvals
Upon completing Phase 300 and a decision has been made regarding which pond
option to pursue, a Conceptual Review Meeting will be requested with Adams County.
The required documents will be prepared and submitted to the County. Following the
meeting, the County will provide written comments regarding the plan. Upon receipt of
those comments specific task items and estimated fee shall be submitted for approval
prior to execution of the work.

Task 600002- Conditional Letter of Map Revision
The proposed evaporation pond is located within the Box Elder Creek 100-year
floodplain. A Conditional Letter of Map Revision (CLOMR) is requested to receive
FEMA’s comment on the proposed changes. Following construction of the pond, an as-
built survey and Letter of Map Revision (LOMR) will be required.

The following tasks are proposed in support of these efforts.

A. Prepare pre- and post-project (proposed conditions) floodplain models
1. Obtain and review effective floodplain model. It is assumed the model will be the
HEC-RAS model prepared for the 2001 Lower Box Elder Creek Flood Hazard Area
Delineation (FHAD).

2. Prepare duplicate effective HEC-RAS model.

3. Generate cross sections from the existing grading using mapping obtained from the
Urban Drainage and Flood Control District and prepare a corrected effective HEC-
RAS model. The current effective model does not include the existing ponds.

4. Delineate the existing conditions (pre-project) floodplain.

5. Generate cross sections from the proposed grading and develop a post-project
(proposed conditions) HEC-RAS model.

6. Run the pre- and post-project HEC-RAS models with the flows developed for the
current Box Elder Creek (Downstream of Jewell Avenue) Major Drainageway Plan
and FHAD. This effort is for the benefit of Adams County. Compare the results and
identify the floodplains in the near vicinity of the project.

7. Document the findings of the new hydrology analysis in a technical memorandum.

EA-4
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GNWSD THIRD EVAPORATION POND

B. Prepare Conditional Letter of Map Revision (CLOMR)

1.

10.

11.

12.

13.

14,

15.

Delineate the post-project 100-year and future Zone X floodplains, develop floodway,
and develop workmaps.

Prepare 10-, 50-, and 100-year and future Zone X flood profiles.

Prepare annotated FIRM panel depicting the revised floodplain.

Prepare floodplain/base flood elevation comparison tables required for submittal.
Prepare annotated floodway table.

Prepare agreement table.

Prepare report narrative describing the project and documenting floodplain models
and results.

Prepare the FEMA MT-2 application forms for a CLOMR.

Prepare letters to affected property owners explaining impacts to their properties.
Obtain documentation of compliance with the Endangered Species Act. ERO
Resources Corporation will assist Olsson in obtaining the clearance. Their services
will consist of a site visit to confirm site conditions and submitting a request for a full
clearance.

Submit documents to Greatrock for review and address one set of review comments.

Submit documents to Adams County for review and signature and address one set of
review comments.

Submit two copies of the documents to FEMA and address one set of review
comments or provide additional information.

Quiality assurance and control, project coordination, invoices, and status updates.

FEMA's review fee for a CLOMR based on a structural measure such as a pond, is
$6,050, and is included in the fee proposal.

Task 600003- County Floodplain Compliance Permit
Prepare application and supporting documents for Floodplain Compliance Permit using
the analysis and documentation prepared in Tasks 600002 A and B.
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Task 600004- Revised EDOP, including CQAP
During the design phase, Olsson shall conduct two (2) review meetings with the State to
discuss the proposed facility prior to final submittal. Upon completion of the design and
the County’s approval of the CLOMR, Olsson shall submit a revised Engineering Design
and Operation Plan (EDOP) to the State for approval. In addition to the revised EDOP
Olsson shall prepare a Construction Quality Assurance Plan (CQAP).

The EDOP shall include the information originally prepared and submitted to the State
on 12/21/2012 along with the construction drawings and specifications for the proposed
third pond. The CQAP will outline the procedures and quantities for testing during
construction to ensure the evaporation pond is constructed as proposed.

Permitting Phase ServiCeS FEE ... $30,851
Phase 700- Bidding Phase Services

Task 700001- Advertise for Bids
Prepare documentation necessary for advertising bids and issuances by the Client.

Task 700002- Pre-Bid Conference and Addenda
Attend one (1) pre-bid conference and prepare meeting minutes and addendum.

Task 700003- Bid Opening, Tabulation, and Recommendation of Award
Attend one (1) bid-opening, review bids, and make a recommendation of award to the
Client.

Task 700004- Notice of Award and Contract
Process the Notice of Award and Contract Documents and create six fully executed
Contract Documents, two for the Client, three for the Contractor, and one for Olsson.

Bidding Phase SEIVICES FEE .....cociiiieeiiei e eeaans $5,542
Phase 800- Construction Phase Services

Task 800001- Notice to Proceed
Prepare the Notice to Proceed documents for issuance by the Client.

Task 800002- Pre-Construction Conference
Attend one (1) pre-construction conference and prepare meeting minutes. The pre-
construction conference shall review contract requirements and protocols.

Task 800003- Submittal Review
Review the submittals provided by the Contractor. A maximum of two (2) reviews per
submittal will be performed. Any additional reviews will be done a time and materials
basis.
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Task 800004- Construction Observation
Visit the site twice a week for a total of 20 weeks of construction. Each visit is budgeted
for 8 hours, door-to-door.

Task 800005- Progress Meetings
Attend a total of 10 bi-weekly construction progress meetings with the Contractor, based
on a total of 20 weeks of construction.

CoNStruction Phase SEIVICES FEE .....vvuieiieeieee e $43,106
Phase 900- Post Construction Phase Services

Task 900001- Record (“As-Built”) Drawings
Upon completion of construction, Olsson shall take the redline comments provided by
the Contractor and prepare as-built record drawings. Olsson shall provide one (1) full
size copy, one (1) half-size copy and, one (1) electronic copy for Client office records.

Task 900002- Letter of Map Revision
Prepare Letter of Map Revision (LOMR)

1. After construction, conduct topographic survey of pond. Survey must be certified by
a professional land surveyor.

2. Develop as-built plans.

3. Generate cross sections from as-built mapping and develop an as-constructed/post-
project HEC-RAS model.

4. Delineate the post-project 100-year and future Zone X floodplain, develop floodway,
and develop workmaps.

5. Prepare 10-, 50-, and 100-year and future Zone X flood profiles.

6. Prepare annotated FIRM panel depicting the revised floodplain.

7. Prepare floodplain/base flood elevation comparison tables required for submittal.
8. Prepare annotated floodway table.

9. Prepare agreement table.

10. Prepare report narrative describing the project and documenting floodplain models
and results.

11. Prepare the FEMA MT-2 application forms for a LOMR.
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12. Submit documents to Greatrock for review and address one set of review
comments.

13. Submit documents to Adams County for review and signature and address one set
of review comments.

14. Submit two copies of the documents to FEMA and address one set of review
comments or provide additional information.

15. Quality assurance and control, project coordination, invoices, and status updates.

16. FEMA's review fee for a LOMR based on a previously-approved CLOMR is $5,000,
and is included in the fee proposal.

Task 900003- Construction Quality Assurance Report
The Construction Quality Assurance Report (CQAR) will be submitted to the State upon
completion of the project and will include to documentation verifying the testing
guantities and frequencies proposed in the CQAP referenced in Task 600004 were
executed to ensure the evaporation pond was constructed as proposed.

Post Construction PhaSe SerIVICES FEE .....uieiee et $21,966

Overview of Phases

Phase Cost
100 Project Management and Meetings 19,644
200 Preliminary Planning Services 5,442
300 Planning Phase Services 5,864 **
400 Design Phase Services 22,920
500 Funding Phase Services (T&M) 0 **
600 Permitting Phase Services 30,851 **
700 Bidding Phase Services 5,542
800 Construction Phase Services 43,106
900 Post Construction Phase Services 21,966
155,335

**Phase includes tasks for which a scope and fee proposal will be prepared when the
scope is defined

ASSUMPTIONS AND CLARIFICATIONS

1. Specific task items and estimated fee shall be submitted for approval prior to execution
of work and will be based on current hourly rates based on a time and materials basis.
2. Phase 100 assumes a project duration of 100 weeks.
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3. Task 300002 assumes the contract for the third party testing agency will be between the
Client and the testing agency.

4. Phase 800 assumes a construction period of 20 weeks.

5. Task 800005 assumes the bi-weekly progress meetings will be conducted during one of
the weekly site visits to minimize costs to the Client.

6. The amended EDOP and CQAR can be submitted to the State after Adam County’s
approval of the CLOMR.

7. The State review of the EDOP and CQAR will take a maximum of 180 days, (30 days for
a completeness review and 150 days for a technical review.

CLOMR/LOMR

1. Pond design and contours will be provided as part of separate Olsson Associates effort.

2. The effective floodplain model will be available as an electronic HEC-RAS model. If the
effective model is a HEC-2 or a hard copy printout, additional time will be required. If the
effective model is not available through Adams County or Urban Drainage and Flood
Control District, FEMA must be contacted and will charge a minimum of $150.

3. Olsson will make every practicable effort to coordinate with FEMA and obtain the
CLOMR for the project site; however, as CLOMRs are dependent on FEMA regulations
and site conditions, we cannot guarantee that the CLOMR will be approved by FEMA.

4. If FEMA requires significant revisions to the submittals or requests additional information
that requires significant effort to compile, a separate agreement would be required to
proceed with the additional work.

SCHEDULE
1. See attached schedule outline of work.
CLOMR/LOMR

1. This scope of services can begin upon receipt of pond design.

2. The HEC-RAS modeling and CLOMR application can be prepared within six weeks.

3. The CLOMR must then be submitted to Adams County for review and signature. If they
have comments, it can be assumed that their review, Olsson’s modifications, and Adams
County’s re-review could take one to two months.

4. Processing of the CLOMR by FEMA is estimated to take no less than 120 days.

5. The LOMR will take place after construction of the pond.

ADDITIONAL COSTS NOT INCLUDED

1.
2.
3.
4,

Property Acquisition (T&E Basis)
Funding Phase (T&E Basis)
Geotechnical Investigation and Report
404 Permitting, if necessary
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GNWSD: Third Evaporation Pond- Preliminary Schedule

Planning

Survey 1 week | | |

Geotechnical 4 weeks

Fill Sources 2 week | |

Design

Grading/Details 6 weeks | | |

Model/CLOMR 6 weeks

LOMR- post const. | | | | | 4 weeks

Funding

DOLA- EMIA™

Intended Use Plan ?

USDA- Rural Development

Permitting

County- CLOMR Up to 8 weeks |

County- LOMR Up to 8 weeks

State 6 months ©)

FEMA- CLOMR Up to 120 days

FEMA- LOMR | Up to 120 days

Bidding

Invitation To Bidders 4 weeks

Pre-Bid Meeting 1 day

Bid Opening 1 day

Notice of Award 1 day

Construction

Notice to Proceed 2 weeks

Construction | 20 weeks

Notes:

(1) Energy Mineral Impact Assistance Program: Apr 1, Aug 1, Dec 1 submittal deadlines- have 6 months (24 weeks) from award to begin construction

(2) State of Colorado Drinking Water Revolving Fund: Intended use Plan: Grants applications will be accepted between January 1 and January 31 of each year. Starting February 1, all applications will be prioritized according to the criteria set
forth below and awards will be made in rank order until all grants have been expended. If there are more grants than applications, additional application deadlines will be solicited. If the

entity does not seek funding through the DWRF, they may be requested to repay the grant or seek a waiver of the repayment requirement from the Authority Board.

(3) Based on conversations with the State, the regulations do not outline a specific timeline for review. However, the State strives to follow the timeline outlined for Certificate of Designation which allows for a 30 day completeness review
and 150 days for a technical review. A Construction Quality Assurance (CQA) and Engineering Design and Operations Plan (EDOP) will need to be submitted and approved by the State.

Date Last Updated: March 13, 2013
G:\Office\Teams\WaterWastewater\Denver Team Folder\Greatrock North Water and Sanitation District\Proposals\L13-0074 GNWSD 3rd Pond\Documents\Contracts\Full Scope\[Prelim Schedule.xIsx]2013-03-13 Schedule






March 21, 2013

Assumptions for Item IV.A 1. B: Alternative Analysis for grading of 3™ Evaporation Pond for
Greatrock North:

¢ Assumed the 100-year floodplain is at elevation 5071.0. Therefore, the top of the
embankments were placed at 5072.0.

e Side slopes at 3:1.

e Flat bottom of pond.

e Assumed Ponds 1 and 2 have a pond bottom of 5063.2.

e The surveyed topography was extended to the northeast in order to obtain an
approximate fill quantity.

e Itis assumed the drainage swale, located along the northwest side of third pond, would
need to be preserved and as a result the embankment grading was kept out of the
drainage swale.

¢ Hydrology was not completed at this time.

e Itis assumed the swale will need to be armored up to the 100-year elevation mark of the
local drainage flows.

e |tis assumed the liner will have a 3-foot trench on all sides.
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THE EXISTING UTILITIES SHOWN
ON THIS DRAWING HAVE BEEN
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OF THE CONTRACTOR TO FIELD
VERIFY THE LOCATION OF ALL
UTILITIES PRIOR TO THE
COMMENCEMENT OF ANY
CONSTRUCTION ACTIVITIES.
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Opinion of Probable Construction Cost- Alt 1 Page 1 of 1

ENR Construction Cost Index
Client: Greatrock North Water and Sanitation District Date Index
Project Title: Third Evaporation Pond Initial Mar-13 6992.25
Project Number: L13-0074 Current Mar-13 6992.25
Item | Quantity | Unit | Unit Cost $ | Cost $

1 | Third Pond based on 50/50 Blending

2 |Excavation 100 CY 8.00 800

3 |Embankment, Fill 34,500 CcY 15.00 517,500

4 |Security Chain Link Fencing at top of berm 3,100 LF 16.00 49,600

5 |Fencing Removal 1,870 LF 4.50 8,420

6 |Passive Evaporation Technologies, rip-rap Type L 200 CcY 63.00 12,600

7 |Drainage Swale Rip-Rap, Type H 1,600 CY 74.00 118,400

8 |Water Level Monitoring

9 Level Sensor (2) and SCADA integration 1 LS 6,000.00 6,000

10 Electrical Upgrades 1 LS 10,000.00 10,000

11 Manual Staff Gages 3 EA 1,000.00 3,000

12 |Piping

13| 4"PVC Pipe | 900 | LF | 14.00] 12,600

14 | Geotechnical Services

15 Geomembrane Liner and Fabric 134,650 SF 2.10 282,770

16 Groundwater Monitoring Wells (2) and Leak Detection 1 LS 14,000.00 14,000

17 Material Testing 1 LS 3,000.00 3,000

18 |Erosion Control & Seeding 1 LS 30,000.00 30,000

19 |Moblization and Demoblization 1 LS 50,000.00 50,000
20 |Construction Surveying 1 LS 10,000.00 10,000
21

22

23

24

25

SUBTOTAL $ 1,128,690
Construction Contingency 20.0 % $225,740

Total Project Construction Cost $ 1,354,430

Design Status (Check One)

x |JConceptual Design mo LSSO N

Preliminary Design ASSOCIATES
Final Design

Project Engineer: ate: 3/25/2013

The Engineer, using his or her professional judgment, has developed this stated Opinion of Probable Construction C6st based upon the design status
identified above. Development of this Opinion has included consideration of design input level; however, the circumstances under which the work is
expected to be undertaken, the cost and availability of materials, labor and services, probable bidder response and the economic conditions at the time of
bid solicitation are beyond the control of the Engineer and will impact actual bid costs. Should bidding be delayed, these costs should be reviewed and, if
necessary, adjusted to a more applicable Engineering News Record Construction Cost Index.

F:\Projects\013-0212 GNWSD 3rd Evap Pond\Documents\Estimates\3rd Evap Pond\GNWSD - 3rd Evap Pond Costs (Rev 2).xIsx
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Opinion of Probable Construction Cost- Alt 2

Total Project Construction Cost

Design Status (Check One)

X

Conceptual Design

Preliminary Design

Final Design

- ENR Construction Cost Index
Client: Greatrock North Water and Sanitation District Date Index
Project Title: Third Evaporation Pond Initial Mar-13 6992.25
Project Number: L13-0074 Current Mar-13 6992.25
Item | Quantity | unit UnitCost$ | Cost$
1 | Third Pond based on 50/50 Blending
2 |Excavation 100 CY 8.00 800
3 |Embankment, Fill 32,300 194 15.00 484,500
4 |Security Chain Link Fencing at top of berm 3,120 LF 16.00 49,920
5 |Fencing Removal 1,870 LF 4.50 8,420
6 |Passive Evaporation Technologies, rip-rap Type L 200 CY 63.00 12,600
7 |Drainage Swale Rip-Rap, Type H 1,600 CY 74.00 118,400
8 |Water Level Monitoring
9 Level Sensor (2) and SCADA integration 1 LS 6,000.00 6,000
10 Electrical Upgrades 1 LS 10,000.00 10,000
11 Manual Staff Gages 3 EA 1,000.00 3,000
12 |Piping
13 4" PVC Pipe 900 LF 14.00\ 12,600
14 | Geotechnical Services
15 Geomembrane Liner and Fabric 142,500 SF 2.10 299,250
16 Groundwater Monitoring Wells (2) and Leak Detection 1 LS 14,000.00 14,000
17 Material Testing 1 LS 3,000.00 3,000
18 |Erosion Control & Seeding 1 LS 30,000.00 30,000
19 |Moblization and Demoblization 1 LS 50,000.00 50,000
20 |Construction Surveying 1 LS 10,000.00 10,000
21
22
23
24
25
SUBTOTAL $ 1,112,490
Construction Contingency 20.0 % $222,500

OAoLssoN

ASSOCIATES

Project Engineer: @W&Oﬁ%ﬁoaw: 3/25/2013

The Engineer, using his or her professional judgment, has developed this stated Opinion of Probable Construction Cost based upon the design status
identified above. Development of this Opinion has included consideration of design input level; however, the circumstances under which the work is
expected to be undertaken, the cost and availability of materials, labor and services, probable bidder response and the economic conditions at the time of
bid solicitation are beyond the control of the Engineer and will impact actual bid costs. Should bidding be delayed, these costs should be reviewed and, if
necessary, adjusted to a mare applicable Engineering News Record Construction Cost Index.

F:\Projects\013-0212 GNWSD 3rd Evap Pond\Documents\Estimates\3rd Evap Pond\GNWSD - 3rd Evap Pond Costs (Rev 2).xlsx










Hazardous Materials and Waste Management Division

Regulations Pertaining to Solid Waste Sites and Facilities,

Effective 6/30/2012 - Section 9 Waste Impoundments
9.3.5 RECORDKEEPING AND REPORTING REQUIREMENTS
Not all of the requirements below will apply to facilities disposing of or managing
their own waste on their own property. Such facilities may note in their EDOP any of
the requirements below that are not applicable.

(A) Record Availability: For facilities with waste impoundments, all records
required by Section 9.3.5, shall be maintained on-site for a minimum of
three (3) years unless otherwise approved by the Department and shall be
available for inspection by representatives of the Department during
regular business hours.

(B) Incoming Shipments: For facilities receiving third party wastes, each
shipment of solid waste being disposed of in a waste impoundment shall
be registered, with the following information entered on a single receipt or
manifest:

(1)  Date and time;

(2)  Receiving impoundment identification;
(3)  Quantity;

(4) Type of waste;

(5) Location produced;

(6) Waste generator;

(7)  Hauler and truck number; and

(8) Driver's name and signature.

(C) Monthly Summaries: All facilities shall maintain monthly summaries,
including the total volume of each waste stream managed or disposed in

each waste impoundment.

(D)  Annual Report: All facilities shall submit an annual report by March 1st of
each year to the Department. The annual report shall include:

(1)  the total volume received of each waste type during the previous
calendar year;

181.12

March 30, 2012
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(E)

(H)

(1)

March 30,

(2)  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;

(3) any unplanned releases from an impoundment unit at the facility
during the previous calendar year; and

(4) for waste impoundments receiving third party wastes,
documentation proving that no hazardous waste has been received
(per Section 2.1.2) and random load screening results.

(5) an annual ground water monitoring report, where one is required in
the EDOP.

Routine Monitoring: All facilities with Type B waste impoundments shall
maintain records of monitoring data including ground water monitoring
data, fluid level monitoring data, equipment and impoundment inspection
logsheets, and precipitation data.

Inspections: Records shall be maintained by all facilities with Type B
waste impoundments that fully document all inspections, fluid level
measurements, damage, repairs and repair verifications to impoundments,
the liner systems or ancillary equipment.

Reporting Requirements:

For facilities receiving third party wastes, waste characterization results
indicating excursions from the facility’s approved plans, such as
inadvertent receipt of unapproved wastes, shall trigger notification in
writing to the Department within seven (7) calendar days after receipt of
such results by the owner or operator.

The owner or operator of the facility shall notify the Department within 24
hours of conditions not in substantive compliance with the approved
design and operations plan and/or any situation that could cause a
violation of the approved operations plan (e.g. major precipitation events,
fire, other examples of force majeure). The facility shall remedy the
situation as soon as possible, implement contingency plans as
appropriate, and notify the Department again following any corrective
actions.

181.13

2012





Andrea Bollinger

From: Andrea Bollinger

Sent: Thursday, March 07, 2013 7:56 AM
To: Lisa A. Johnson (ljohnson@sdmsi.com)
Cc: Brad Simons

Subject: GNWSD- Crystalluria research

Lisa,

| talked with my vet regarding crystals in dogs urine and below is what was explained to me.

e There are two types of crystals that form.
0 Calcium Oxalate, or
O Triple phosphate
e The type of crystal that form depends on the pH of the urine.
e Diet plats a role. They said if a dog is diagnosed with crystals that they would restrict the dog’s diet until the
issue has resolved.
e They hadn’t heard of water being the direct reason for crystals forming, but again in came back to diet and the
pH of the urine changing.
e The vet said some breeds of dogs are predisposed to getting crystals, but didn’t mention Jack Russell Terrier as
one of those breeds.
e Bladder infections (Brain said the neighbor’s dog had) are caused by bacteria and not crystals. Crystals can

aggravate the bladder and bacteria may like to latch onto the crystals, but the crystals won’t cause the bladder
infection.

The District water has a pH around 7.5 which is normal and | don’t think that this water would be the direct cause of the
crystals. Please let me know if this is enough information for you.

Thanks,

Andrea Bollinger, El | Water/Wastewater | Olsson Associates
4690 Table Mountain Drive, Suite 200 | Golden, CO 80403
abollinger@olssonassociates.com | TEL 303.237.2072 | FAX 303.237.2659






Ramey Environmental Compliance, Inc.
Management and Operation Solutions for
Water and Wastewater Treatment
303-833-5505

PO Box 99, Firestone, Colorado 80520
email: contact.us@RECinc.net
www.RECinc.net

Greatrock North W & S District
Monthly Activities
February 27" - March 25"
2/27/13: Regular checks and readings.

3/1/13: Regular checks and readings. Pond levels: North Pond = 9.5”; South Pond =
1.5".

3/4/13: Regular checks and readings. Removed dirt from the drain and overflow lines
at Boxelder.

3/6/13: Regular checks and readings. Collected and delivered monthly samples.

3/8/13: Regular checks and readings. Added chlorine to the day tank. Pond levels:
North Pond = 11”; South Pond = 1".

3/11/13: Regular checks and readings. Filled the chlorine day tank. Helped Timberline
Electric troubleshoot the pond level sensor. Reset the flow meters at Boxelder.

3/13/13: Regular checks and readings. Opened all the valves at the ponds.

3/15/13: Regular checks and readings. Boxelder Pump#2 replaced pump shaft seal,
volute gasket, retaining ring and shaft sleeve, placed back into service.

3/18/13: Regular checks and readings. Mixed RO anti-scalent.
3/20/13: Regular checks and readings. Pond levels: North Pond = 8”; South Pond = 5".

3/22/13: Regular checks and readings. Changed out the pre-filter cartridges on the RO.
Changed oil in the Tonka Flow pump on the RO. Cleaned filters on the VFD’s.

3/25/13: Regular checks and readings. Clean in place RO.

February 25 to March 25, 2013

RO Run Time Hrs 130.7 hrs.

RO Concentrate Flow — 2 ponds 258,781 gallons






CONCENTRATE PONDS:

North Pond 2/6/13

North Pond 3/8/13

North Pond 3/11/13

North Pond 3/20/13

South Pond 3/8/13

South Pond 3/20/13





Resolution Number 2013-04-01

RESOLUTION
OF THE
BOARD OF DIRECTORS
OF THE
GREATROCK NORTH WATER AND SANITATION DISTRICT
AMENDING RULES AND REGULATIONS
(2012 Reissuance)

WHEREAS, the Greatrock North Water and Sanitation District (the “District”) was
organized in accordance with and pursuant to §§ 32-1-101, et seq., C.R.S. for the purpose of
providing water and storm drainage facilities and services to properties within and without its
boundaries; and

WHEREAS, pursuant to § 32-1-1001(1)(m), C.R.S., the District’s Board of Directors (the
“Board”) is empowered to adopt, amend and enforce rules and regulations of the District; and

WHEREAS, on June 5, 2012, the Board adopted Rules and Regulations, which Rules and
Regulations incorporated all prior revisions adopted by the Board and were reissued as of this
date (collectively, “Rules and Regulations™); and

WHEREAS, the Board has determined that the requirements for meter setters needs to be
clarified and updated; and

WHEREAS, the Board has developed the specifications and drawings for Appendix B;
and

WHEREAS, the Board desires to amend the Rules and Regulations in this Resolution.
NOW, THEREFORE, be it resolved by the Board as follows:
Section 1. REPLACEMENT OF SECTION 12.7 “METER SETTERS ”. Section

12.7 of the Rules and Regulations shall be replaced it its entirety with the language set forth in
Exhibit A, attached hereto.

Section 2. ADDITION SPECIFICATIONS AND DRAWINGS FOR APPENDIX B.
Appendix B of the Rules and Regulations shall be amended to add the specifications and
drawings set forth in Exhibit B, attached hereto.

Section 3. PRIOR PROVISIONS EFFECTIVE. Except as specifically amended
hereby, all the terms and provisions of the Rules and Regulations, as amended, shall remain in
full force and effect. '






RESOLVED this 2™ day of April 2013.

GREATROCK NORTH WATER AND

SANITAT /ON D71CT
vg/,o. J/ ¢ [ A"

T%ﬁy %{ayen(}/ﬁ%’e%resident

ATTEST:

(B # (F——

Brian K. Rogers, Sect

Greatrock/Rules and Regulations
0495.0005
Doc. #498660-1





EXHIBIT A
Section 12.7





12.7 METER SETTERS. Meter setters shall be of an all copper and brass construction
and shall have a positive % turn shut-off valve on the inlet side of the setter with padlock
wings. Vertical meter settings for inside-house installation shall be Ford Copperhorn or
approved equal. Horizontal meter settings for outside-house (meter pit) installation shall
be Ford Series 70 Coppersetter or approved equal. Meter yoke shall contain a single
check valve (or other backflow prevention device as determined by the District) on the
downstream side of the yoke. Provide a seven inch (7””) meter yolk for meter installation.

The water meter setting shall provide a continuous, electrically conductive path around
the water meter. If a bonding jumper is required, it shall be made of copper with fittings
suitable for the bonding jumper and the water pipe material. The meter setting installation
shall be in compliance with the NEC, Articles 100, 250-81, 250-94, 250-112 and 250-
115(a).

12.7.1 OUTSIDE METER SETTINGS WITH REMOTE READOUTS. Outside
meters shall be installed in a horizontal position and housed in a concrete manhole or
vault. Remote readouts shall be located in an approved location

Meter settings for meters larger than one inch (1) shall be installed per Denver
Water standard details.





EXHIBIT B
Appendix B

Appendix B - 1
GRNWSD 2012 Reissuance
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SHEET NUMBER SHEET TITLE AT
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8" GATE VALVE &
VALVE BOX. PLACE
ADJACENT TO TEE

RESTRAINED
SWIVEL TEE

THRUST BLOCK
(GRN—12W)

]
TRAFFIC FLANGE\:[(Q/

=

i

__L 18"MIN
25"MAX

PNAVA

7
N

G

AR
= %

Xk

PR N

6” MIN. |
BEDDING 6" DIP LATERAL |

f— ON OTHER THAN FLANGED JOINTS, _»I
ALL PIPE MUST BE RESTRAINED.

|

H T

HYDRANT & LATERAL
RESTRAINED & WRAPPED

THRUST BLOCK

3/4”CRUSHED ROCK
1/3  CY MIN

/

! POLYETHYLENE WRAPPED

NOTES:

1. TOTAL VOLUME OF HYDRANT PIT SHALL BE A MINIMUM OF 1 C.Y.

OF 3/4” CRUSHED ROCK.

2. HYDRANT SHALL BE SET 7'—0" FROM EDGE OF PAVEMENT WHERE
NO CURB EXISTS OR 4—-0" FROM BACK OF CURB, WITH A MINIMUM

OF 2 SEPARATION FROM PROPERTY LINE

3. WEEP HOLES ON HYDRANT BARREL SHALL NOT BE BLOCKED.

NOT TO SCALE

DATE
03/13

GREATROCK NORTH WATER AND SANITATION

DISTRICT

TYPICAL FIRE HYDRANT

AND ASSEMBLY

CRN—1TW






- NOTE:

PLUG SHALL BE MECHANICALLY RESTRAINED:
A—SEE GRN—-23W FOR REQ'D LENGTH TO BE
RESTRAINED
B—FOR SLEEVE TYPE MACHINED COUPLING
PIPE TIE BACK TO NEXT COUPLING

C—FOR BELL AND SPIGOT PIPE TIE TO BELL

7

12" PIPE OR
SMALLER

IDfPLUG W/

5 MIN. | 2" MIN.
) N : 2” TAP
3" GALVANIZED CAP = |
IN A 8” VALVE BOX —— »
e == Lt e N DOND
— o BREAKER
2” DRAIN & WASTE“/X\// (/u ;)Z(j %ﬂé&fl”.
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GROUND LINE
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(2 SECTIONS, TOP & 2" THREADED
CENTER FOR COPPER PIPE
ADJUSTMENT) -
N\
\
/
90" BEND <7 V4
J/// _— ~KICKBLOCK
2" TYPE K COPPER NOT SHOWN
ALTERNATE MATERIAL G W/ 2” TAP

2" SCH40 GAL. STEEL

PIPE W/THREADED
FITTING

2" MALE COPPER

ADAPTER BY SWEAT

ELEVATION

1 CU. FT.
GRAVEL

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE
03/13

BLOWOFF DETAIL

GRN—2W






6” VALVE BOX AND LID7

CENTERED DIRECTLY
OVER 2" LINE VALVE

A

X
L

MAIN

6’40
\ y
PRECAST CONCRETE SUPPORT

BEAM (TYP)

NOTE:
FOR SECTION A—A, SEE GRN—4W
FOR SECTION B—B, SEE GRN—-5W

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE
03 /13

COMBINATION AlR

VALVE AND MANHOLE

GRN—3W






/SEE GRN—9W OR —10W

CONCRETE
PAD

FINISHED GRADE ” ABOVE
MANHOLE RING AND COVER

¢ ¢l

24" CAST IRON RING AND COVER.
MIN. WEIGHT 400 LBS, H-20

TRAFFIC LOADING

PRECAST MANHOLE
ADJUSTMENT COLLARS

(8" MAX)

2” DOUBLE STRAP
PIPE SADDLE. SEE
ARTICLE 12 OF
SPECIFICATIONS

NTS

IRRIGATION NOTE:

WHERE AIR VALVE IS INSTALLED ON AN
IRRIGATION MAIN, MANHOLE COVER AND
VALVE BOX LID SHALL BE IN
CONFORMANCE WITH THE REQUIREMENTS
OF THE IRRIGATION SYSTEM

SECTION A-—A

18”

(VALVE BOX NOT SHOWN)
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00 . " MANHOLE AND FLAT
L 12 ’ COVER (ASTM C478)
] D
il
6” PVC VENT|  LINK SEAL O
PIPE (BELOW S
i i 4
GROUND) Ank:
» Ir>
6” SCH 80 s
PVC ELBOW |
, Pos 3 3 FY
0 > , ™
O‘ﬂ@ 2O —
’ ” 2 T 201 I % o
3 #4 BARS 5.5’ LONG @ 6 s il
ON CENTER (3" CRL. TYP) @Og@;"””\" 8o
oA m? fé{?

= (TYR) T

3/4” CRUSHED
ROCK

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE
03/13

COMBINATION AIR
VALVE AND MANHOLE

GRN—4W






il

3-0" = -‘I

_>| 18”

| T

\G

S\t

2” 90" BRASS ELBOW— [ |

2" THREADED LINE VALVE

WITH 2" SQUARE OPERATING
NUT

2" BRASS THREADED

-

=\
/é\\\:

NIPPLE (TYP)

8

2" DOUBLE STRAP-
PIPE SADDLE, SEE
ARTICLE 12 OF
SPECIFICATIONS

SECTION B—B NOTES

\-GALV. PIPE SUPPORT

SECTION B—B

1. 68” THICK CONCRETE ENCASEMENT AROUND VALVE
BOX. LEAVE 2" BELOW SURFACE WHEN LOCATED IN

ASPHALT

2. VALVE NUT EXTENSION WITH CENTERING RING IN
VALVE BOX. LEAVE 2" OPERATING NUT 2"—-3" BELOW

MORTAR OR

TS CONCRETE COLLAR

(N/A IN ASPHALT
STREET)

“U//—/‘S" SCH 80 PVC VENT PIPE
dﬂ

2" COMBINATION AIR RELEASE
./ AND VACUUM RELIEF VALVE

| —2” 90" BRASS
| ELBOW (TYP)

B4 B —

2055 | COMBINATION AIR | cRn-sw
VALVE AND MANHOLE






VENT. SEE GRN—-9W
AND GRN—-10W (TYP.)
(FIELD LOCATED)

GROUT
(TYP) \
16 MlleMvaJvI — X\

LINK

SEAL
(TYP)

™~ OPENING TO
BE PRECAST

(TYP.)
FLOW ——

=

VAULT—PLAN VIEW

LINK 127 ' ™-OPENING TO"
SEAL<’\/$ 14j e T~ BE PRECAST
~ TYP.
(TYP) e . Q (TYP.)
\GROU% SUMPZ
OPENING TO /
BE PRECAST (TYP)
(TYP.)
HIGH LOW
PRESSURE PRESSURE
ZONE ZONE
FOR SCHEDULE OF PIPING SEE DETAIL GRN—8W
GREATROCK NORTH WATER AND SANITATION DISTRICT
DATE I PRESSURE—REDUCING | GRN—6W
03/13






VENT. SEE GRN—-9W

& GRN—10W (TYP.) ) EXISTING
g /—36 s RING & COVER Q/GRADE
2.0° MIN
COVER
1 — — ]
& SEE NOTE
&Zf/SEE NOTE 3 5 )
) 6" WALL
3/4” CORP. WITH IRON THICKNESS N
PIPE THREAD OUTLET (TYP)
& PRESSURE GAUGE :

6" MIN

(TYP.)

> )
>

il

\

PIPE SUPPORTS UNDER -

1 1/2" CRUSHED ROCK MAIN LINE AND BYPASS

POUR CONCRETE IN
BOTTOM OF SUMP PIT.

NOTES:

1. EXTERIOR CONCRETE SURFACES SHALL BE DAMP—PROOFED IN
ACCORDANCE WITH THE SPECIFICATIONS.

2. VAULT LID SHALL HAVE A REMOVABLE SECTION (MIN. 6" WIDE)
WITH LIFTING RING.

3. CONNECT GALVANIZED SCREEN TO VENT PIPE WITH HOSE CLAMP

AROUND PIPE. (TYP.)

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE
03/13 | PRESSURE REDUCING | 6RN=/W

VAULT—PROFILE VIEW






PRV VAULT PIPING SCHEDULE

10.

1.

12.
13.

14.

4” X *" TEE (FL X FL X FL)
# GATE VALVE (FL X FL)

*” PRESSURE REDUCING / SUSTAINING VALVE
SEE 8.6.6 OF SPECIFICATIONS

*" DRESSER COUPLING
* SPOOL (FL X PE)

” SPOOL

” 90°* BEND (FL X FL)

" GATE VALVE (FL X FL)

N N N N

” SPOOL (FL X FL)
4" DRESSER COUPLING

4” PRESSURE REDUCING / SUSTAINING VALVE
SEE 8.6.6 OF SPECIFICATIONS

4” SPOOL (FL X PE)

ALL FITTINGS AND PIPING WILL BE PAINTED
"PRECAUTION BLUE"” ENAMEL

HDG PIPE SUPPORT

SIZE TO BE DETERMINED BY MAIN PIPELINE

DATE
03/13

GREATROCK NORTH WATER AND SANITATION DISTRICT

PRV VAULT SCHEDULE

GRN—8W






NOTE:

VENT PIPES TO BE

LOCATED

THE DISTRICT.

FABRIC

VENT SCREEN

AS DIRECTED BY

FABRICATED VENT SCREEN

THREADED END ON
VENT PIPE

) / BREAK—AWAY COUPLING

TR R R7 7 A el L T e P e N RIRT R R R R

= 4'—0" MIN

TN CONCRETE PAD

~\ 1’—6" SQUARE

‘ 6” SCH 80 PVC PIPE

\ /\90' BEND
LINK SEAL.

OPENING TO
BE PRECAST

GROUT <

VENT PIPE INSTALLATION

ATED

6 5/8” 0.D. GAL. 6 5/8” 0.D. GAL.STEEL
STEEL PIPE, SCH40 PIPE, SCH40
WITH THREADED \
JOINTS _ __
CENTER OF STANDARD -
ADAPTER COUPLING ' '
AT GROUND FOR 6 5/8"
LEVEL 0.D. PIPE/ }"‘7—____’_—::__5,—/-;(
I =) ' \'6" STEEL PIPE
SN AV 7 N AN
CONCRETE
PAD
GREATROCK NORTH WATER AND SANITATION DISTRICT
DATE AIR VENT PIPE CRN—GW
03/13 INSTALLATION AND
DETAIL—0OPEN FIELD






r 3/8"
8" X 8" RIVETED =N
/ GALVANIZED STEEL . 347
> ”%ﬂz%'
L TN
" POP RIVETS L —4
/ | li 21/2" —=

GROUND LINE /y\ q ° M'N‘
;\\\\/\\X///\\ ‘C/ PR
/.

. '/
\\“ s :‘
AT O VeSS

O\-/\G” PVC PIPE

1'—6” X 1'=6” X 6" SCH. 80 6" MIN
CONCRETE PAD RENENEN AR
I
i VARIES
SEE GRN—5W L L

{ l

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE
03/13 AIR VENT GRN—10W

DETAIL—=RESIDENTIAL






7" 3/16”'?. | |
K;\\\\\\)
= \

EXPANDED METAL SCREEN

3/4" NO. 9—11 FLATTENED~ [ 00. ] %
(GALVANIZED) \

/80— N

6” GALV. ONE—HALF  — f
COUPLING (7.35°0.D.)
FOR 6-5/870.D. PIPE.

CUT FROM 4—1/8" LONG '
COUPLING ELEVATION

SCREEN FOR 6" VENT PIPE

METAL SCREEN

(4
1/8 ///

1/2” X 1/8”

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE -
03/13 | 6" DIAMETER VENT PIPE

SCREEN

GRN—=11W






I O
=T

il

45.’.“._

5/ . -Je—BLOW OFF
bt L

RISER PIPE

—
ak

A==
il H ||I|‘Ll|l |

L

ik

T

=

-BEARING

i
== === = === =)

DEAD END

AL

1

L
G,

SIS
ORI

rv Vo] /
L, /\\/\\/\\/(\Q\<\\//\//

¢ /\ K R . ( N SN NN NI NN
IRRNREN TR BEARING. SURFACE
BEARING SURFACE 6” BEDDING MATERIAL
TEE TYPICAL CROSS SECTION
MINIMUM BEARING SURFACE AREA
(N SQUARE FEET)
SIZE OF BENDS TEE OR
PIPE |11 1/4 ][22 1/2°] 45 90" _PEAD END
T 2.00 | 200 | 200 | 200 | 200
5 200 | 2.00 | 225 | 425 | 3.00
g8 200 | 2.00 | 4.00 | 8.00 | 525
12” | 200 | 425 | 825 | 12.00 | 11.00
16° | 350 | 650 | 12.50 | 23.00 | 16.50
207 | _5.00 | 10.00 | 19.50 | 3550 | 25.00

NOTES:
1. PLACE 4 MIL. POLYETHYLENE BETWEEN CONCRETE AND FITTING (CONCRETE
SHALL NOT INTERFERE WITH JOINT.).

2. MININUM CONCRETE THICKNESS SHALL BE 12 INCHES.

3. THE HORIZONTAL DIMENSION OF THE BEARING AREA SHALL BE BETWEEN
0.8 AND 1.25 TIMES THE VERTICAL DIMENSION.

4, THRUST BLOCK ORIENTATION SHALL BE SUCH THAT THE CENTER OF THE
FITTING CORRESPONDS WITH THE CENTER OF THE THRUST BLOCK.

5. THE MINIMUM ALLOWABLE ANGLE (EITHER VERTICAL OR HORIZONTAL) SHALL
BE 45 DEGREES.

GREATROCK NORTH WATER AND SANITATION DISTRICT

THRUST BLOCKS— GRN—12W
HORIZONTAL BENDS DETAIL

DATE
03/13






FINISH GRADE |

45" MIN. COVER
MIN 40’ OF WATER LINE /——ﬁfﬁ""—r"-ﬂ%*\\

TO BE RESTRAINED IN prE=ssE====a A
BOTH DIRECTION OF /%g@ /’M““; S e {,”3?\
DEPRESSION & 7 NN ‘] > 187 IMIN o IA Ny
,/&%@f{\v/ MIN| === MIN \\g}%&} S~
GT_'iH, >’ o L _— Wﬂ’”_ﬂ’}
-] e L
z
M.J. 224" BENDS
AS SHOWN M
(USE 45° BENDS S > CONDUIT OR PIPE

WHEN SPACE DOES

NOT PERMIT 223 RESTRAINED JOINTS
FITTINGS) SEE DETAIL BELOW

TO BE CLEARED

TYPICAL DETAIL FOR WATER LINE DEPRESSION
4”, 6”7, 8", 10", 12" DIAMETERS

3/4" DIA. TIE RODS\

NOTE:
ELF SEE GRN—6SW FOR CROSSING
—’:LD WITH STORM OR SANITARY
SEWER

TYPICAL RESTRAINED JOINTS
MAY USE MEG—A-LUGS OR RODDING

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE
03/13 RESTRAINED JOINTS AT | GRN=13W

VERTICAL BENDS






WORD "WATER” ON COVER
FINISH SURFACE / i

K < < SANS B AN NSNRANARY N
LY, BN N R NN RN,
18" SQ X 6”'ﬂﬂCK-///(

VRO AR A X AR AR L
CONCRETE COLLAR
(EXCEPT ON
PAVEMENT)

IF GREATER THAN 5'—0", PROVIDE
OPERATING NUT EXTENSION W/CENTERING
RING. TOP OF EXTENSION SHALL BE PLACED

A MINIMUM OF 8” FROM FINAL GRADE

VALVE BOX

e

p st

GATE VALVE /

NO. 160 OVAL BASE

™ 2222}
Yy~ O~ O JM\ O~ «
yP090¢ °090%0%90%09¢ 6%
o?o%0o oo o0 0 0 o-o
Yoo oYo0Yoo0Y0>0 oo
oYo%0o o0 00 0o ooYc¢
1505050, 5505050605950, 69595
0909090, )Qooo9goooooooo‘ 209690¢
6” MINIMUM OF BEDDING
NOTES: |
1. FITTINGS SHALL BE WRAPPED WITH 8 MIL MINIMUM THICKNESS
POLYETHYLENE

2. GATE VALVES SHALL BE PER 8.6.4 OF THE SPECIFICATIONS
3. VALVE BOX SHALL BE PER 8.6.8 OF THE SPECIFICATIONS

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE
03/13 | QATE VALVE DETAIL [T






POLYETHYLENE TUBE PIPE

PLASTIC TAPE .
STEP 2

PIPE POLYETHYLENE TUBE

PLASTIC TAPE STEP 3

FIELD INSTALLATION—POLYETHYLENE WRAP

STEP—1 PLACE TUBE OF POLYETHYLENE MATERIAL AROUND PIPE PRIOR TO LOWERING
PIPE INTO TRENCH

STEP—2 PULL THE TUBE OVER THE LENGTH OF THE PIPE. TAPE TUBE TO PIPE AT JOINT.
FOLD MATERIAL AROUND THE ADJACENT SPIGOT END AND WRAP WITH THREE
CIRCUMFERENTIAL TURNS OF TWO—INCH WIDE PLASTIC TAPE TO HOLD PLASTIC
TUBE AROUND SPIGOT END

STEP—3 ADJACENT TUBE OVERLAPS FIRST TUBE AND IS SECURED WITH PLASTIC
ADHESIVE TAPE. THE POLYETHYLENE TUBE MATERIAL COVERING THE PIPE WILL
BE LOOSE. EXCESS MATERIAL SHALL BE NEATLY DRAWN UP AROUND THE PIPE
BARREL, FOLDED INTO AN OVERLAP ON TOP OF THE PIPE AND HELD IN PLACE
BY MEANS OF PIECES OF THE PLASTIC TAPE AT APPROXIMATELY THREE TO
FIVE FOOT INTERVALS

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE

03/13 | POLYETHYLENE WRAP | ™Y






|- etonne

1" MAX

[Z0——C> O]
TM—A>=
MZ—rmMU—T

QZE—//'XX

-GV
OBJECT—

 DISTANCE
TO OBJECT

I

111

A

1'-6”

NOTE:

e

3.75" CARSONITE COMPOSITE UTILITY
MARKER, BLUE IN COLOR

1”7 STENCIL LETTERS PAINT
WHITE TO FACE OF OBJECT

ACCEPTABLE MARKER
POST ABBREVIATIONS

45" = 45" BEND

90" = 90" BEND

22" = 22 1/2* BEND
11" = 11 1/4° BEND

GV = GATE VALVE

MH = MANHOLE

AR = AIR RELIEF VALVE

PRV = PRESSURE REDUCING VALVE
BV = BLOW—OFF VALVE

GROUND LINE

UNDISTURBED GROUND

1. MARKER TO BE USED IN LOCATIONS AS DIRECTED BY THE DISTRICT

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE
03/13

CARSONITE MARKER

GRN—18W
POST






LID 2” ABOVE GRADE

— FINISHED GRADE  pETAILS (SEE ARTICLE 12 OF
SPECIFICATIONS):
s 5 1, CORPORATION STOP
j ] 2. LOCKING SHUT—OFF VALVE
= = 3. SERVICE LINE
b B | 4+ 4. METER YOKE W/ CHECK VALVE
Th 2 | Nsg_ 5. METER PIT: 24" 1.D. X 28” 0O.D.
| . = 6. METER PIT DOME WITH LID
I 7. CURB STOP
N 8. SERVICE LINE
|
d—
WATER
MAIN
N

NOTES:

1. WATER METER FURNISHED AND INSTALLED BY GREATROCK NORTH WATER &
SANITATION DISTRICT.

2. SERVICE LINE MUST HAVE MINIMUM COVER OF 4.5 FEET.

3. WATER DISTRICT PERSONNEL SHALL INSPECT THE SERVICE LINE FROM THE CURB
STOP TO THE HOUSE (24 HR. NOTICE REQUIRED FOR INSPECTION).

4. ALL METER PITS SHALL BE STAKED FOR FINISH GRADE IF INSTALLATION PROCEEDS
CONSTRUCTION.

5. THE DEPTH OF THE YOKE BELOW THE METER PIT LID IS CRITICAL DIMENSION.

6. NO BENDS PERMITTED IN SERVICE LINE BETWEEN TAP AND 5 BEYOND OUTLET SIDE
OF METER. NO CHANGES IN PIPE DIAMETER OR CONNECTIONS OF ANY TYPE ARE
PERMITTED IN THE SERVICE LINE UNTIL 5 FEET OR MORE FROM THE OUTLET SIDE OF
METER PIT.

7. CHECK VALVE MAY BE INSTALLED INSIDE HOUSE DOWNSTREAM OF SHUTOFF VALVE IN
LIEU OF YOKE.

DISTRICT HOMEOWNER

— 10 [ZEspoNSBILTY! RESPONSIBILITY
STREET
5\\;
GREATROCK NORTH WATER AND SANITATION DISTRICT

GRN—=1/W
03/13 METER PIT DETAIL |






18" SQ. X 6" THICK CONC.
COLLAR (EXCEPT IN PAVEMENT)

GROUND LINE /WORD WATER™ ON COVER

TR . \//\ NN TR R S

o, 4 >

;\\// / » 2” STANDARD AWWA NUT
KK \\\/\\/

\VALVE POSITION INDICATOR/RIGHT OPEN
\\ONLY (6”"—8”" BELOW GROUND)

STANDARD 6” VALVE BOX
\WlTH WIDE OVAL BASE
1 1/4” EXTENSION SHAFT

NO. 160 OVAL BASE

AS REQUIRED

4"—-8” PVC PIPE OR COMPARABLE
AS REQUIRED

I
o

BUTTERFLY VALVE

VALVE OPERATOR~|

NOTE:

THE VALVE BOX SHALL NOT BE PLACED DIRECTLY ON THE
SOIL PIPE. THIS TYPE OF INSTALLATION IS USED FOR 20" AND
SMALLER VALVES ONLY. BUTTERFLY VALVE AND

OPERATOR SHALL BE POLYETHYLENE WRAPPED

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE
03/13 DIRECT BURY BUTTERFLY | GRN—18W

VALVE INSTALLATION






VALVE OPERATOR TO BE ACCESSIBLE
THRU VALVE BOX OPENING.

60”8 PRECAST CONC. FLAT VALVE BOX SUPPORT PLATE

H. S.TM. C- »
M.H. COVER (A.S.TM. C-478 24"¢ MH RING & COVER

&

18” MAX \ ] /é
12"MIN o]

\CONCRETE
"1 EXTENSION
L eRALY OPERATOR ~ 5"¢ HOLE —{ COLLARS
L EXTENSION N ~_ ;
7 VALVE GUIDE N |[[T——OPERATOR  Z
< EXTENSION = N
< L 127 ° 60”"® PRECAST
> + J CONC. M.H.

VALVE -
; SECTIONS
L/OPERATOR l (ASTM C—478)

21" EXTENSION OF

N/
\\,§{
AT

Y OPERATING SHAFT

% /

e MASTIC L ADJUSTABLE

I ///H78UPPORTS

©

le— 2' 0" 8—-0" // /
SUMP—-12" D.I.P. 2" LG, SET BELL /PRECAST CONC. PAD
END UP 3” CONC. PLUG IN BASE TO REST ON
& GRADING IF REQUIRED BY UNDISTURBED SOIL
GNWSD
ELEVATION

NOTE:
1. PIPE AND VALVE SHALL BE
POLYETHYLENE WRAPPED

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE ~ BUTTERFLY VALVE GRN—19W
03/13 | INSTALLATION: ELEVATION
VIEW






VALVE OPERATOR
TO BE ACCESSIBLE
THRU VALVE BOX
OPENING

SUMP 60" ¢ PRECAST
(F REQUIRED) | /CONCRETE M.H.

‘—-’):_ 6"

GASKET ~

73-‘0"

FLANGED —

BUTTERFLY
VALVE

3’—6”

e

D.l. FLANGE & SPIGOT-/
X10'=0". TYP EACH
SIDE OF VALVE

\-SEE NOTE FOR DETAILS

NOTE:
1 1/4” MUELLER CORP. STOP—MUELLER H—15000 & FIELD TAP (D.l.P ONLY)

FOR STEEL PIPE 1 1/4” THREADED OUTLET, 1 1/4" THREADED
CORP. STOP—MUELLER H—-15025

1 1/4” COPPER TUBING TYPE "K”

1 1/4” COUPLING-MUELLER H-15425
1 1/4” THREADED GATE VALVE

1 1/4" AR & VACUUM VALVE

(ONE EACH SIDE OF VALVE)

PLAN

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE

03/13 BUTTERFLY VALVE GRN—20W

INSTALLATION: PLAN VIEW






DEAD END v
TEE \4\(/
BENDS
L X
L L ]
| | VALVE
| I— 1
90® BEND

ROD DIAMETER, GRADE, & LENGTH OF
RESTRAINED PIPE

NOMIN/;L PIPE | 4 - 5" 122 | 16" | 20" | 247
FITTING L L L L L L L
TEEQ_ OBEB/ESDE’ND 30" | 45 60’ g8s’ | 108 | 132" | 155
VALVE 30" | 45 60’ 86’ | 108 | 132" | 155’

45° BEND 9’ 13’ 18’ 25’ | 32’ 390 | 45
22 1/2" BEND | 2’ 4 5’ 7 8’ 10’ 12’
11 1/4° BEND | 2’ 2’ 2’ 2’ 2 3 3

NOTES:

1. LENGTH OF RESTRAINED PIPE MEASURED EACH WAY FROM VALVES AND BENDS.
2. MINIMUM 4.5 GROUND COVER REQUIRED.

3. BASED ON 150 POUNDS PER SQUARE INCH WORKING PRESSURE.

4, CROSSES MUST BE RESTRAINED IN ALL DIRECTIONS

5. WHEN REDUCERS ARE USED ON A VALVE INSTALLATION THE LENGTH OF THE
RESTRAINT SHALL BE BASED ON THE SIZE OF THE PIPE, NOT THE SIZE OF THE
VALVE

6. WHEN INSTALLING VALVES ON EXISTING MAINS 12" AND SMALLER, USE
MECHANICAL JOINT RESTRAINTS IN ACCORDANCE WITH MS—29 ON INSTALLED
VALVES AND ASSOCIATED FITTINGS. REMOVE ALL PUSH—ON JOINTS WITHIN THE
EXCAVATION. LENGTH OF RESTRAINED PIPE GIVEN ABOVE DOES NOT APPLY.

GREATROCK NORTH WATER AND SANITATION DISTRICT

0313 [ENGTH OF GRN-21W

RESTRAINED PIPE






BEDDING MATERIAL\

— | [ =11

\

68" MIN

/

]

T

| et ot I et N M

1/4 Bc, 6” MIN

|/

o)
=
z
t

I

=TI

8" MIN —

f

f

DATE
03/13

GREATROCK NORTH WATER AND SANITATION DISTRICT

PIPE BEDDING

DETAILS

GRN—22W






FLG e

M e [—

GASKET—"
DIMENSIONS
(IN INCHES)
NOMINAL HS RODS NOMINAL
N 0 R S U Vv
PIPE @ P |ROD @ PIPE @
3 |21/8|29/16| 5/8 | 1/2 | 3/4 | 5/8 |2 3/8| 3/4 3
4 |1 7/16) 2 5/8 | 1/2 | 3/4 | 5/8 |3 1/8| 3/4 4
6 1 13/162 1/16| 5/8 | 1/2 | 7/8 | 3/4 4 3/4 6
8 |21/4|21/4| 5/8 | 1/2 | 7/8 | 3/4 |51/8| 3/4 8
10 |1 7/8|21/16] 3/4 | 5/8 | 1 7/8 |6 1/4] 3/4 10
12 |2 1/412 5/16| 7/8 | 3/4 1 7/8 |5 7/8] 1 12
16 (2 1/8(2 7/16/1 1/8 | 1 11/8] 1 9 5/8/11/8| 16
20 2 |25/8{11/4|11/8{1 1/4|11/8 |11 3/8/1 1/4| 20
NOTE:
STEEL FOR FLANGE LUG SHALL BE ASTM A 36
GREATROCK NORTH WATER AND SANITATION DISTRICT

03/13

TLANGE LUG DETAIL | &fN==Y






FIRE HYDRANT '=6" \_ ~'CP’ TYPE GLENN 4 TEST STATION
MIN AT EACH FIRE HYDRANT HEAVY CAST
IRON COVER (LOCKING) WITH 4
l TERMINALS, 4" 1.D. X 1'—6" SHAFT LENGTH.

=

FINISHED GRADE\

TRACER WIRE FROM C900 PVC WATER
MAIN. PROVIDE 3’ SLACK TRACER WIRE
AT TEST STATION FOR REMOVING COVER
AND TESTING.

PROPERTY LlNE\

RUN TRACER WIRE TO
TEST STATION TERMINAL
LOCATED AT FIRE HYDRANT

6" FIRE HYDRANT LINE

TAPE TRACER WIRE TO C900 PVC PIPE
WITH 2” WIDE PVC TAPE. WRAP TAPE
ONCE AROUND PIPE DIA. (4 PLACES
PER 20" OF PIPE TYPICAL)

—— I I )

— {70

REDUCTING TEE /

DUCTILE IRON AT

FIRE HYDRANT
TRACER WIRE 12 GA, TYPE UF, SPLICE TRACER WIRES WITH '3M’
SINGLE STRAND COPPER, 600V TYPE DBY—6 LOW VOLTAGE DIRECT

BURY SPLICE OR EQUAL INSTALL
PVC WATER LINE PER MFG’S INSTRUCTIONS

PLAN VIEW
PVC WATER MAIN TRACER WIRE INSTALLATION DETAIL

GREATROCK NORTH WATER AND SANITATION DISTRICT

DATE
03/13 TRACER WIRE DETAIL

GRN—24W
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GREATROCK NORTH

WATER & SANITATION DISTRICT

April 16, 2013

VIA UNITED STATES MAIL

Timber Line Electric & Control Corporation
Attention: Anthony Ortolani

Post Office Box 793

Morrison, Colorado 80465

RE: Greatrock North Water & Sanitation District
Completion of Services and Termination of Agreement—Evaporative Pond
Sensor Replacement

To Whom It May Concern:

On April 2, 2013, the Greatrock North Water & Sanitation District (the “District”) and
Timber Line Electric & Control Corporation, entered into an Independent Contractor Agreement
for the Evaporative Pond Sensor Replacement project (the “Agreement”). The Services set
forth in the Agreement have been completed to the District’s full satisfaction and
compensation therefor has been paid in full. Pursuant to Paragraph 2 of the Agreement, the
District provides you this notice of termination of the Agreement due to the completion of the
Services set forth therein. It is important to note that the warranty and liability provisions
contained in the Agreement survive termination and remain in full force and effect as specified
in the Agreement.

On behalf of the District, | would like to thank you for your work and we look forward to

continuing to work with you in the future.

Very Truly Yours,
GREATROCK NORTH WATER & SANITATION
DISTRICT

Lisa A. Johnson, District Manager

cc: Jennifer Gruber Tanaka, Esq., District General Counsel

0495.0246; 504450-1












MEMO

TO: Lisa Johnson, District Manager
FROM: Andrea Bollinger

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

PROJECT: 013-0055

Item IV.A. — Evaporation Ponds:

1. Third evaporation pond:
a. Concentrate Management

Olsson prepared a Technical Memo on concentrate management, see
attachment.

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:

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.

iii. Section 9 Stakeholder Meeting

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

Additional Engineering Items

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.

= OQlsson has contacted Chris Douglass, with ECCV. ECCV 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.

2.
3.
4

Technical Memo: Concentrate Management Options

2013-04-23 ZLD email response

Exhibit A: Scope of Services for Annual Report and EDOP State Response
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





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)
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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%
. 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.

Table 1: Blend Sampling and Testing Costs

Item Quantity Unit  Unit Cost|  Cost
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), blending 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 COSPMSO05C,
classified as Colorado Middle 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 Elder 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.
Table 2: Dual Water System
Unit Cost

Unit |

Quantity|

Dual Irrigation
8" PVC Main Line 35,000 LF |'$ 40 | $ 1,400,000
1" PVC Service Connections and Meters 225| EA |$ 1,450 |$ 326,250
Remove and Replace Asphalt
(assumed 4" thirc)kness) P 19,500 | SY |$ 32 1$ 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
ltem Quantity Unit  Unit Cost 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

Quantity Unit  Unit Cost Cost

Cease RO- Culligan
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.

Table 5: Culligan POU Cost

Item Quantityl Unit  Unit Cost 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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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; PL. Sutherland, USDA/
NRCS area resource conservationist; and J.G.
Davis, Extension soils specialist and professor, soil
and crop sciences. 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

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

o pH - acid or basic

o Alkalinity - carbonate and bicarbonate

o 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 =0.75
Some 0.76-1.5
Moderate' 1.51 - 3.00
Severe? = 3.00

*dS/m at 25° 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” water, usable plant water in
the soil solution decreases dramatically as EC
increases.

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

\

Quick Facts

Knowledge of irrigation
water quality is critical to
understanding management
for long-term productivity.

Irrigation water quality is
evaluated based upon total
salt content, sodium and
specific ion toxicities.

In many areas of Colorado,
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
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Table 2. Potential yield reduction from saline water for selected irrigated crops.'

% yield reduction

Crop 0% 10% 25% 50%
EC 2
Barley 5.3 6.7 8.7 12
Wheat 4.0 4.9 6.4 8.7
Sugarbeet® 4.7 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 2.1 3.5 5.7
Onion 0.8 1.2 1.8 29
Dry Beans 0.7 1.0 1.5 2.4

'Adapted 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.

EC,, = electrical conductivity of the irrigation water in dS/m at 25°C.

3Sensitive 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 1mmho/cm
Water salinity hazard 1mmho/cm 1,000 1 umho/cm
Water salinity hazard ECy (dS/m) 640 TDS (mg/L)

for EC <5 dS/m
Water salinity hazard ECy (dS/m) 800 TDS (mg/L)

for EC >5 dS/m
Water NO3N, SO,4-S, B applied ppm 0.23 Ib per acre inch

of water

Irrigation water acre inch 27,150 gallons of water

Table 4. Guidelines for assessment of sodium hazard of irrigation water based on SAR and
EC 2

Potential for Water Infiltration Problem

Irrigation
water SAR Unlikely Likely
——————————— EC, 2 (dS/m)----------
0-3 > 0.7 <0.2
3-6 >1.2 <04
6-12 >1.9 <05
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 CI 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. Meaning

mg/L milligrams per liter

meq/L milliequivalents per liter

ppm parts per million

dS/m deciSiemens per meter

uS/cm microSiemens per
centimeter

mmho/cm  millimhos per centimeter

TDS total dissolved solids

Factors 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 (umho/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 water, 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* /L
SAR = a* meq

(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/meq, Ca**=20.0 mg/
meq, Mg**=12.15 mg/meq)

Na, Ca and Mg are the concentrations

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

Na, Ca, and Mg from mg/L 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 AD]) 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
or 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.



http://www.ext.colostate.edu/pubs/crops/00520.html

http://www.ext.colostate.edu/pubs/crops/00520.html

http://www.ext.colostate.edu/pubs/crops/00503.html

http://www.ext.colostate.edu/pubs/crops/00503.html

http://www.ext.colostate.edu/pubs/crops/00504.html
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FLEXEON BT-1800 Commercial Tap 1,800 GPD RO Systems

FLEXEON BT-Series Reverse Osmosis (RO) Systems are designed and manufactured for
commercial and light industrial applications. These systems have 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 sanitized and
only require simple utility connections once on site. Systems come ready for immediate on-line
service, minimal set up and with little 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 reliable 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 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

« Compact Space Saving Design

« 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 Upgrades to Suit Most Applications

« CE Compliant

« 1-Year Limited Warranty
« Made in the U.S.A.

Features






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 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

Minitrol IF 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
Tank Level Input (A) (P)

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)

Monitors the feed water pressure entering the pre-filters

AXEON 0-100 psi Pre-Filter 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 Controller (A)

Allows for product water monitoring with a digital display readout

PS-200 Dual Permeate and Feed TDS Controller (P)

Allows for product and feed water monitoring with a digital display readout

Feed Flush (P)





Low flow feed water flush to reduce concentrated water on the RO membrane element
AXEON 5 Micron Sediment Pre-Filter (S) (A) (P)

Reduces the amount of sediment from the feed water source

AXEON 10 Micron Carbon Block Pre-Filter (S) (A) (P)

Reduces the amount of chlorine from the feed water source

Double O-Ring Filter Housings (S) (A) (P)

Offer durability and improved sealing capabilities

AXEON HF1 Low Energy RO Membranes (S)

Deliver high quality product water at moderately 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 removable 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)

110v / 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

S150 Computer Controller with Feed Flush

Allows for pre-treat lockout functionality, tank level 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 Outlet

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 achieve a fine-tuned product tds

Permeate Flush with Pressure Tank

Product water feed flush to reduce concentrated 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 element with the use of a atmospheric tank

Permeate Flush with Mechanical Float

Product water feed flush to reduce concentrated water on the RO membrane element with the use of a mechanical float

PSC-150 TDS/Conductivity Controller

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

Permeate Sample Ports





Allows for evaluation of individual membrane performance and aids in system troubleshooting and maintenance
AXEON NF3 Nanofiltration Membranes

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

AXEON NF4 Nanofiltration Membranes

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

AXEON Stainless Steel Housings

304 stainless 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

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 (Ipm): 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

Vessel Array: 1

Vessel Quantity: 1

Pump Type: Rotary Vane 1001 Brass or 1011 SS





Motor HP: 3/4

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

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

L x W x Hinch (cm): 19 x 23 x 46 (48 x 58 x 116)

Weight Ib. (kg): 105 (47.63)

* 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 quality. Performance projections must be run for each installation.

1 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
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-1800A, 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 60HZ 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 60HZ 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 60HZ 1PH, S150
204834 SYSTEM, RO, BT-1800, CONTROLLER, FEED FLUSH, 220V 60HZ 1PH, S150
204835 SYSTEM, RO, BT-1800, CONTROLLER, FEED FLUSH, 220V 50HZ 1PH, S150
204373 SYSTEM, RO, BT-1800, OUTLET, PUMP, CHEMICAL, 110V 60HZ 1PH

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

204837 SYSTEM, RO, BT-1800, OUTLET, PUMP, CHEMICAL, 220V 50HZ 1PH

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

204331 SYSTEM, RO, BT-1800, SWITCH, TANK, PRESSURE, HIGH, 220V 60HZ 1PH

204839 SYSTEM, RO, BT-1800, SWITCH, TANK, PRESSURE, HIGH, 220V 50HZ 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 1PH
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, SS, 4040

202128 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





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
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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 applications. These systems have been engineered for capacities 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 sanitized and only require simple utility
connections once on site. Systems come ready for immediate on-line 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 components, including a programmable 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-Series 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 Dimensional 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 Upgrades to Suit Most Applications
« CE Compliant

« 1-Year Limited Warranty

« Made in the U.S.A.

Features

White Powder Coated Aluminum Frame

Corrosion resistant and light weight





C22 Computer Controller with Feed Flush

Allows for pre-treat lockout functionality, tank level input, permeate TDS monitoring, low pressure monitoring, feed flush, electronic push button flush bypass and features a convenient 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-Filter Out Pressure Gauge

Monitors 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 conditions and chemicals

Permeate Sample Ports

Allows for evaluation of individual membrane performance and aids in system troubleshooting 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

Solenoid valve features a high flow and low friction loss

Feed Low Pressure Switch

Protects 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

Options

S150 Computer Controller

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

S150 Expander Board

1/0 expander board allows for 2 additional relay outputs and 1 additional switch input

$150 Dual TDS Board and Sensor





Allows for the monitoring of the feed water TDS

AXEON HF5 Ultra Low Energy Membrane Elements

Operate at a low nominal 80 psi with a 98.5% salt rejection

AXEON NF3 Nanofiltration Membrane Elements

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 with a 80-90% salt rejection

Filmtec® LCLE Membrane Elements

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

Filmtec® LCHR Membrane Elements

Deliver high-quality water at 99.7% salt rejection water

AXEON Stainless Steel Membrane Housings

304 stainless 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 product 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 relieving the built up pressure
Blending Valve

Allows for a mixture of feed water into the final reverse osmosis product water to 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 on the computer controller
High Pressure Tank Switch

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

Caster Wheels

Allows for mobility 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






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 (Ipm): 3.00 (11.36)

Feed inch: 1" FNPT

Permeate inch: 3/4" 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: 1.5

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

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

L x Wx Hinch (cm): 29 x 26 x 61 (73 x 66 x 155)

Weight 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 quality. 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





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

204729

205312

205313

205314

205315

204730

204723

204724

204725

206066

204726

204727

204728

204739

204740

205316

204741

204742

Description:

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

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, S150

SYSTEM, RO, R1-1140, 220V OUTLET, 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 OUTLET, PUMP, CHEMICAL, 220V 50HZ 3PH

SYSTEM, RO, R1-1140, 220V OUTLET, 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, R1-1140, VALVE, RELIEF, PRESSURE, PUMP, CE COMPLIANT

SYSTEM, RO, R1-1140, CONTROLLER, BOARD, EXPANDER, S150

SYSTEM, RO, R1-1140, CONTROLLER, DUAL, TDS, S150

SYSTEM, RO, R1-1140, VALVE, BLENDING

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





204743 SYSTEM, RO, R1-1140, CRATE, WOOD, SINGLE
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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 systems 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
connections once on site. Systems come ready for immediate on-line service, minimal set up and
with little adjustment required. The simple, high quality and proven design of AXEON V1-Series RO
Systems have made these systems 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 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 V1-Series 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 Dimensional 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 Upgrades to Suit Most Applications
« CE Compliant

« 1-Year Limited Warranty

« Made in the U.S.A.

Features

White Powder Coated Aluminum Frame

Corrosion resistant and light weight





C22 Computer Controller with Feed Flush

Allows for pre-treat lockout functionality, tank level input, permeate TDS monitoring, low pressure monitoring, feed flush, electronic push button flush bypass and features a convenient 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 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-Filter Out Pressure Gauge

Monitors 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 conditions and chemicals

401 Brass Rotary Vane Pump

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

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

ASCO® Feed Solenoid Valve

Solenoid valve features a high flow and low friction loss

Feed Low Pressure Switch

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

Images
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SOLUTIONS™

The Culligan® E1 Series
Reverse Osmosis System

EXAMPLES OF MARKETS SERVED:

Excellent water quality is a smart
business decision

The E1 Reverse Osmosis System is an economical water freatment solution,
which reduces operating and post treatment costs. The E1 Reverse Osmosis
system helps you reduce maintenance costs by reducing contaminants* from your
water that affect toste and clog equipment. Control your installafion costs by using
a system configured for your unique needs. Keep your operating costs low with an
easy-fo-use electronic controller.

The ET RO is part of the Culligan Motrix Solutions™ that combine durable and
efficient equipment, systems experience, and technical experts who understand
your unique requirements. From planning your system to installing your water
treatment equipment, Culligan Matrix Solutions offer options that help deliver the

ﬁggllgEELEUS\EIN ; tﬁﬁgmomﬁ quality of water fo meat your needs. Consult with o Culligan representative to
AUTOMOTIVE MANUFACTURING ceate your solfion.

BIO'PHARMA(EU“CAL MARINE *conteminanis may not necessarily be in your water

BOTANICALS MILITARY

BOTTLED WATER PLANTS MULTI-UNIT HOUSING

CASINDS MUNICIPALITIES Culligan Matrix Solutions Advantage:
CHEMICAL PROCESSING PLATING/COATING ® Simple System Infegrafion

COMMERCIAL BUILDINGS PRINTING ® Global Product Platform

DAIRIES PULP/PAPER @ Flaxible Configurations

EDUCATIORAL FACILITIES QIL/PETROLEUM /GAS ® Quick Delivery/Eosy Installation

ENERGY /POWER/ TEXTILE

COGENERATION THEME PARKS

ELECTROKICS UNIVERSITIES

GOVERNMENT VEHICLE WASH

GROCERY

FOOD/BEVERAGE

HEALTH CLUBS

HOTELS /LODGING

HOSPITALS /HEALTHCARE

INK/DYE PRODUCTION

<

Deionizafion ~ Storage Solufions  Dishibution

Pre-Teatment SR
Solutions Membrane Solutions Solutions

Solutions





ﬁ

System Spedfications Examples of RO Applications
it * Ice Production/Drinking Water—Reduces scaling, * Misting—Reduces scaling and help extend * Reclaim/Recyding—Water conservation
Il Pressure {ymamic) 2050 psi 14-35bu improves faste and dlority _ equipment [ife * Washing and Rinsing—Improves
- - - = = Steom Production—Reduces scaling o Prefreatment for High Purity Systems—Reduces performance, spot-free rinses
ﬁ;’:.,"?n';‘pm 525y | 66~155be and mainfenance ) regeneration requirements
o » Humidificafion—Reduces scaling
y 115 115 i
\F,,,,,ngu s o ond dusting
ey 1 1
Phase
Feed Waler | - Standard Features
Tamparature SIS b * Woll Mount Design « (oncentrate and Recirculation * (ulligan CP Control Panel
Tuidiy, masimorn <IN 1N * Rofarty Vane Pump Throtting Valves - Level Control input
Ao P o « Inlet Solenoid Yalve * Pressure Indicators - Pretreatment Lockout
bt o Pretreatment Sediment Filter * FRP Membrane Housings - Startup Flush/timed Flush
S Ome/ dmi - Low pressure auto-estart
Totol Disolved S, max. | 2500 mg/1 2500 mg 1
it Densiy nd
Wdln %"Zm ) <3 <3 Opfional Features & Accessories
Snk <s <5 « MuliiStage Pretreatment Fiters * Uliraviolet Sterilization * 220v/50 H
! « Storage Tanks * Pressurized Storage System « Additional Customization
o, mosinum OTmgd | <0lmA * Level Controls * Floor Stand Mvailable on request
Salt Rejecton, nominel >98% >9%% * Chemical Feed Pumps * Global Power Platform
Product Water Hordness <1 Rme 1% Row
Hordness Hordness

E1 Reverse Osmosis System

Model Nominal Capacity™ (gpm/lpm) Nominal Copacity” (apd/m’/h) Module Oty 8 Size  Nomino) System Recovery (%)  Motor. HP-KW  Dimension Lx'W x H (inches=milimeters)

0.17 250 1/3 37x10x37.75
E1-18 1), 25%21" 25
665 o4 075 940 x 254 x 959
0.35 500 173 37x10x37.75
E125 (3,25%0” 25
131 008 .25 940 x 254 x 959
0.52 750 1/3 37x10x37.75
135 (3), 25N 50
197 012 025 240 254 x 959
0.69 1000 1/2 37x10x37.75
E145 ), 25% 21" 50
265 014 03 940 254 x 959
0.83 1200 3/ 37x10x46.25
-2 (2), 25" 40" 50
315 019 0.56 940x 254 x 1175
(AL 1700 3/4 37x10x46.25
El-3L - (3), 2.5 40" 50
447 097 036 940x 254 x 1175
1.53 2200 3/4 37x10x46.25
El-4L = (4), 25" 40" 50
578 035 0.56 940x 254x 1175
1.39 2000 34 37 x10x 46.25
El-IF 1,4x40 25
3% 042 136 940x 254 159
278 4000 3/4 37x10x46.25
E1-2F (2), 4x 40 50
1052 063 056 240x 254 x 159

*Nominal copaxiy bosad on new RO membrunas operufing on o propery preneoted foed woler of 500 ppm 1DS as NaC), 77 °F (25 °C), SiltDensit Index (SDI) below 3, and supplying waterto almosphere. Poduciviy willvry depending on Hhe actual faed water qulity ond remperiuse.

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

5 ”

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

For over 70 years, Culligan hos made better water. Our global network, comprised of 800+ dealers and international licensees in over 90 countries, is dedicated to addressing your
waterrelated problems. As a worldwide leader in water freatment, our sales representatives and service fechnicians are familiar with the local water conditions in your areq. Being
global and local position us to deliver customized solutions to commercial and industrial water issues that affect your business and your bottom line.

www.culliganmatrixsolutions.com ® 866-787-4293 )

RR Donnelley # 34923 Print 02,/10 ©2010 Culligan Intemational Company

Al nodemarks used herein are registered rodemorks of Culligan Intemational Compan Products minufachurad o marketed by Cullinon ane it efffates ore protected by poients issved or pending in the Unitea States and other countiss. Pri |§d on
Culligon resives the right o change the speciications refered fo in his Sleroture ot ony tims, without prior nolice. rxyﬂe pop:





Series E1 Plus

Reverse Osmosis Systems

Specifications and Operating Data

Pipe Size Dimensions
Approx. Approx.
Nominal Module | Recov- Power | Feed |Product| Waste Ship.
Capacity' | Qty & Size | ery” | Motor | Req'd | (Tube) | (Tube) | (Tube) | Width | Depth | Height Weight
g_gd in. % HP VAC in. in. in. in in in Ib
Models L/day mm % KW VAC in. | in. in. cm cm cm kg
E11s | 290 | 1,25x21 | 26 | 1/3 |115V/60/1| 1/2 | 1/2 | 38 |[345| 87 | 348 [ 75
946.3 1, 64 x 533 25 0.25 | 115Vv/60/1 1/2 1/2 3/8 88 22 88 34
Et2s | 500 | 2.25x21 | 50 | /3 |115V/60M1]| 1/2 | 1/2 3/8 | 345]| 87 | 348 | 77
1892.5 2,64 x 533 50 0.25 | 115V/i60/1 1/2 1/2 3/8 88 22 88 35
E13s | 750 ] 3.25x21 150 |13 |11svieon| 12 | 12 | s | 345| 67 | 348 | 86
2838.8 3, 64 x 533 50 025 | 115V/60/1 1/2 1/2 3/8 88 22 88 | 39
E14s | 1000 | 4.25x21 1 50 | 12 |115v/60/1f 122 | 12 | 38 |385]| 87 | 348 [ 88
3785 4. 64 x 533 50 0.37 | 115Vv/60/1 1/2 1/2 3/8 98 22 88 40
E1-2L 1200 | 2,25x40 | 50 | 3/4 |115V/60M1| 12 | 12 | 38 | 345| 87 | 455 [ 81
4542 2,64 x1016 50 0.56 | 115V/60/1 1/2 1/2 3/8 88 22 116 37
EqaL | 1700 | 3.25x40 f 50 | 3/4 |115v/e0M| 172 | 1/2 | 38 [345] 87 [ 455 | 92
6434.5 3,64 x1016 50 0.56 | 115Vi60M1 1/2 1/2 3/8 88 22 116 42
Ef4L | 2200 | 4,2.5x40 | 50 | 3/4 |115v/60/1]| 1/2 | 1/2 | 38 [385]| 87 | 455 | 96 |
8327 4,64 x 1016 50 0.56 | 115V/60/1 1/2 1/2 3/8 98 22 116 44
E1-4F | 2000 1,4x40 25 3/4 [115v/60/1] 172 172 3/8 | 345 | 87 | 455 | 88
7570 1, 102 x 1016 25 056 | 115v/60/1 1/2 1/2 3/8 88 22 116 40
E12F | 4000 { 1.4x40 | 50 | 3/4 [115v/60/1| 1/2 | 1/2 | 38 |345] 87 | 455 | 110
15140 |1, 102 x 1016 50 0.56 | 115V/60/1 1/2 1/2 3/8 88 22 116 50

1 Nominal initial capacity based on properly pretreated feed water of 500 ppm TDS, temperature 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 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 requirements are essential for this product to perform as advertised.

RIX

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





Series E1

Reverse Osmosis Systems

Specifications and Operating Data

Pipe Size Dimensions
Approx. Approx.
Nominal Module | Recov- Power | Feed |Product| Waste Ship.
Capacity' | Qty & Size ery’ Motor Req'd (Tube) | (Tube) | (Tube) | Width | Depth Height| Weight |
gpd in. % HP VAC in. in._ In. in in in Ib
Models | L/day mm % KW VAC In. in. in. | cm cm cm kg |
E14s |..2%0 | 1.26x21 | 16 | /3 |115V/60M| 1/2 | 1/2 | 38 | 345 87 | 348 | 75
946.3 1, 64 x 533 16 0.25 | 115V/60/1 1/2 1/2 3/8 88 22 88 34
Et-2s | 500 [ 2,25x21 32 1 13 [115v/e0n| 1/2 | 1/2 | 3/8 | 345| 87 | 348 | 77
1892.5 2, 64 x 533 32 025 | 115v/60i 1/2 1/2 3/8 88 22 88 35
E1-2L 1008 | 2,25x40 | 36 | 1/3 |115V/60/1| 1/2 | 1.2 3/8 [345] 87 | 455 81
38153 | 2,64 x 1016 36 0.25 | t15V/60/1 1/2 1/2 3/8 88 22 116 37
E14F | 2000 | 1.,4x40 | 24 | 3/4 1115V/6011| 1/2 | 172 3/8 1345 87 | 455 88
7570 1,102x1016] 24 0.56 | 115v/60/1 1/2 142 3/8 88 22 116 40
E1-2F | 4000 | 1,4x40 | 48 | 3/4 |115V/60M| 1/2 | 172 3/8 | 345 87 | 455 | 110
15140 [1.102x1016] 48 0.56 | 115V/60/1 1/2 1/2 3/8 88 22 116 50

" Nominal initial capacity based on properly pretreated feed water of 500 ppm TDS, temperature 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.

Z 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 requirements are essential for this product to perform as advertised.

Revised 08/10
©2010 Culligan International Company
1-800-Culligan

Commercial/Industrial Systems
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
expendable 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 osmosis 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 hot 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 producton a
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 can make.

Culligan Good Water Machine®
Drinking Water Appliance

Your System for Lifel

loca! Woter Expertise

Trustod Laoder or Over
70 Yeors

Centitied Sales, Instalistion
cnd Service Professioncir

100% Sotisfociion
Tunrenine*

Fill Service [salt delivery,
fiher changes and more)

&Fcrdabls Wotar Soiulions
for Homa and Busivens

Complmsniary InHome
Waver Arnahysis

better wuater. pure ‘uml simple.





Demoand the Great
Tasting, Quality Drinking
Water You Deserve.

lecding o kealthy life 1: 5 conscious dansien-
gae that you neod io work of on o doily bosis
12 belp yau foet and porferm al your hes;,
various hecll: eapers recommend drinkizg mi
oast eigh! glosses of woler avery day And
rowe stoying healhy ond tydrated cre easer
than ever with the Culigan Good Wile:
Mochine opplhance-—ofessd avclusively
through your loeol Culligon declar

The Finest in Water Flitration

The Culligon Good Water Mochine® wopiinrce's reverse osmosis RO fivetcr methed ienpress the lass
ard ador of your dinking woler cad reduces micsosconic imgurives T With revasse esmosis, waler passes
through wn ultrathin, semipeimeable membrooe, which liters eiwonted paiticles, such v sadom and Ised
The resull is the deficiousty clecr warer yau'd sxpect fom the water mepens al Culligon’ —available & e
convenence of yaur wwe home, right of yeur Hegenics.

4 - & 5
With Culligon®, Gefting Clacr, Greol-Tasting Water Is Eaxy.
12 enjoy *he claon. invigoroting water provided by Ihe Cuiligr Good Water Machne” oppliance, st
call your ocoi Culligon” expart whe wilt professiarnlly instell 1he el Idool [or oven tha Jorgest damily, the
Cuftigor Good Woler Machine” apphionce 13 a cotaflacive soleton that wil give yen snd your family grect
‘aeling Calligon” wester for yeors 1o coma Evan yaur kids will prefer s refreshing lazte of your now, crysial
clear Culligon” water—o grecl alfernalve lo sugery drinks.
Agid doa'l brair yourselt 1 jusl drinking fhe water Use it bor cocking and in o vonety of ather Cusirialy Woys fo
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Trust Your Local Water Experts
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System
Specifications

- Filter Assembly . ... ... ..
- Storage Tank - Std . . . ...
-Medium. . ............

Dimensions

-Medivm Tank. . .. ......
-largeTank. . ..........

System Flow Sequence .. ..............

tak, e

Reverse Osmosis Membrane Filter . . .. . . ..

Polishing Filter
Dispensing Faucet . . .. ...............

7.5"W x 3D x 16.5"H
9" Diameter x 14”"H
11" Diameter x 14”H
15.5" Diameter x 24"H

- Standard Tank

3 gallons
9 gallons

2 gallons

Particle Filter, Activated Carbon Filter,
Reverse Osmosis Membrane Filter, Storage

Polishing Filter, Dispensing Faucet

5 Micron Spun Polypropylene

Solid Carbon Block

Culligan Aqua-Cleer® Thin Film Composite
Cullar G Activated Carbon

Culligan Aqua-Cleer Faucet Rotary Operation,
Stainless Steel and Resin Flow Passages, with
Builtin Siphon Break

Colors ...eevrrreiieciicieice Polished Chrome or White
Model 2 Gallon 3 Gallon 9 Gallon
System DPR™ fo Storage 14.5(54.881) | 14.5(54.881) | 14.5(54.88 I)
Efficiency Rating? 17.9% 17.9% 17.9%
Recovery Rating4 30.8% 30.8% 30.8%

* DPR - Daily Production Rate

Product Production Rate without storage tank
-AC-30 Models . . .......
Ratio of Product to Flush Flow2
Soft Water Applications . . .
Hard Water Applications . .

to atmosphere1
30 gpd (114 L/day)

2:3
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 pressure, 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 rating means the percentage of the influent water to 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 fo the membrane portion of the system that is
ry g p g P Y’
available fo the user as reverse osmosis freated water when the system is operated without storage tank or
when the storage tank 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 fo 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:

¢ For the LIFETIME of the The entire reverse esmosis 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 fo 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,
alteration, installation or operation contrary fo 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 MERCHANTARBILITY 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 drinking water system. Please understand that the quality of
water supplies may vary seasonally or over a period of fime, and that your water usage rate may vary
as well. Water characteristics can also change considerably if your drinking water system 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 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 LIMITED
TO THE REPAIR OR REPLACEMENT OF THE FAILED PARTS OF THE DRINKING WATER SYSTEM, AND
WE ASSUME NO LIABILTY 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 dealer, or write Culligan International
Company, for warranty and service information.

Culligan International Company

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

01018588E ©2008 Culligan International Company

Culligan
Lifetime
Limited
Warranty
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Andrea BoIIinger

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:
0 Calcium carbonate
Calcium sulfate
Silica
Salts
Sodium sulfate
Magnesium chloride
0 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.

O O 00O

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. | believe that Brad looked at this last year, but I'm not sure. It's more
pages than | 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.krayenhagen@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 II.

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.

(This Section Intentionally Left Blank)





Page 2 of 2
Scope of Services: 2012 Annual Report and EDOP Response
April 29, 2013

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

o gk wh e

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.





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 4.33 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

G:\Office\Teams\WaterWastewater\Denver Team Folder\Greatrock North Water and Sanitation District\ SCADA Reporting\[April Pond Levels.xIs]04012013

to 04182013
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MEMORANDUM ABBA

water consultants

BISHOP-BROGDEN ASSOCIATES, INC.

To: Lisa Johnson, Jennifer Gruber Tanaka, File 0908.00
From: Paul Bruss and Chris Sanchez

Subject:  Greatrock North Water and Sanitation District — Review of Decrees Pertaining to Return
Flows Attributable to Fire Hydrant Flushing

Job: 0908.00
Date: April 8, 2013

This memorandum summarizes our review of Greatrock North Water and Sanitation District’'s (the
District) decrees and accounting in the context of return flow credits attributable to fire hydrant flushing.

At the beginning of 2013, our office was asked to review the District’s decrees to determine whether the
existing decrees provide a mechanism for the District to claim credit for return flows resulting from the
flushing of fire hydrants. Based on our review, there isn't any specific language that addresses the claim
of return flows from flushing of fire hydrants. However, the water used when flushing the fire hydrants is
accounted for as part of the District's uses in the existing accounting procedure, and therefore a portion is
credited as return flows in the accounting. The time of the year when the fire hydrant flushing occurs
plays a significant role into how much of the water is credited as return flow, as described in detail below.

In the accounting, the District's water use operations are separated into two different seasons: 1) non-
irrigation season (December through February) and 2) irrigation season (March through November).
During the non-irrigation season, all water pumped for distribution is accounted for as indoor uses, of
which 10% is counted as consumed and 90% is counted as returns to the river as lagged septic return
flows. The average monthly pumping from December through February also determines the base use,
which defines the indoor uses during the irrigation season. During the irrigation season, irrigation uses
equal the total monthly pumping for distribution less the indoor use (base use). Water counted as
irrigation use is considered 85% consumed, with the remaining 15% counted as returns to the river
through lagged ground water return flows.

From an accounting perspective, there is significant benefit to flushing the fire hydrants during the non-
irrigation season (December through February). Primarily, the water used to flush the fire hydrants would
be considered 10% consumptive, meaning that 90% of the water could be claimed as a return flow. The
District should consider the operational practicality for flushing the fire hydrants during the winter, as
there may be practical reasons why flushing should not occur during the winter months. We suggest the
District seek input from the operator regarding the matter.

In summary, the District effectively gets credit for 90 % of the water flushed from hydrants in the
wintertime and 15% of credit for the water flushed during the irrigation season. Changing the accounting
procedure and decrees to more directly claim credit for the flushing water will probably require a change
in water court.

www.bbawater.com 333 West Hampden Avenue, Suite 1050 Englewood, Colorado 80110 phone 303.806.8952 fax 303.806.8953
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Adams County, Colorado

General Obligation Refunding and Improvement Bonds, Series 2013
4/4- Advance Refund Callable 2007 Bonds (82.7%), As Rated "A”
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Greatrock North Water and Sanitation District
Adams County, Colorado
General Obligation Refunding and Improvement Bonds, Series 2013
4/4- Advance Refund Callable 2007 Bonds (82.7%), As Rated "A”

Sources & Uses

Dated 06/15/2013 | Delivered 06/15/2013

Sources Of Funds

Par AMOUNE OF BONUS. ...ttt ettt et e et e e e e e e e e e e e e e e e e e e e e e e et eeeeeeeeeeeneneeeeaeaeeeenennnes $2,745,000.00
R Lol {= gl aTo T d (=10 011U T PO PPPPPPR 91,386.90
o] = U Yo UL o1 OO PPPPRPR $2,836,386.90
Uses Of Funds

Total Underwriter's DISCOUNE (1.50090)..........ccceiiiiiiiiiiirirtriiriereree e eeteeeeeeeeeeseseasassessassbsrsrrrsrrrererrtarateeaeeeesesennans 41,175.00
(OF 1S (30l FT U= 1 g (o1 =TT 50,000.00
Deposit t0 Net Cash ESCIOW FUNG..........eiiii ettt e e e e e e e e et e e e e e e e e e e e ee s s b aeeeeeeaeaeeseesssbaannnns 2,741,650.86
(R LoTU T To [TaTo 2N g 0T Lo AP OTOTRRPPIN 3,561.04
B o] 2= U LY =TT OSSP $2,836,386.90
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Greatrock North Water and Sanitation District
Adams County, Colorado

General Obligation Refunding and Improvement Bonds, Series 2013
4/4- Advance Refund Callable 2007 Bonds (82.7%), As Rated "A”

Gross Debt Service Comparison

Date Principal Coupon Interest New D/S OLD D/S Savings
12/01/2013 20,000.00 2.000% 40,808.33 60,808.33 51,513.75 (9,294.58)
12/01/2014 25,000.00 2.000% 88,100.00 113,100.00 103,027.50 (10,072.50)
12/01/2015 25,000.00 2.000% 87,600.00 112,600.00 103,027.50 (9,572.50)
12/01/2016 25,000.00 2.000% 87,100.00 112,100.00 103,027.50 (9,072.50)
12/01/2017 30,000.00 2.000% 86,600.00 116,600.00 103,027.50 (13,572.50)
12/01/2018 160,000.00 2.000% 86,000.00 246,000.00 233,027.50 (12,972.50)
12/01/2019 155,000.00 2.250% 82,800.00 237,800.00 227,437.50 (10,362.50)
12/01/2020 175,000.00 2.500% 79,312.50 254,312.50 241,847.50 (12,465.00)
12/01/2021 175,000.00 2.750% 74,937.50 249,937.50 240,397.50 (9,540.00)
12/01/2022 190,000.00 3.000% 70,125.00 260,125.00 248,732.50 (11,392.50)
12/01/2023 125,000.00 3.000% 64,425.00 189,425.00 176,422.50 (13,002.50)
12/01/2024 130,000.00 3.500% 60,675.00 190,675.00 181,750.00 (8,925.00)
12/01/2025 135,000.00 3.500% 56,125.00 191,125.00 181,632.50 (9,492.50)
12/01/2026 145,000.00 3.500% 51,400.00 196,400.00 186,292.50 (10,107.50)
12/01/2027 145,000.00 3.500% 46,325.00 191,325.00 180,507.50 (10,817.50)
12/01/2028 160,000.00 3.625% 41,250.00 201,250.00 189,722.50 (11,527.50)
12/01/2029 170,000.00 3.625% 35,450.00 205,450.00 193,270.00 (12,180.00)
12/01/2030 180,000.00 3.750% 29,287.50 209,287.50 196,372.50 (12,915.00)
12/01/2031 185,000.00 3.750% 22,537.50 207,537.50 194,030.00 (13,507.50)
12/01/2032 190,000.00 4.000% 15,600.00 205,600.00 196,465.00 (9,135.00)
12/01/2033 200,000.00 4.000% 8,000.00 208,000.00 198,455.00 (9,545.00)

Total $2,745,000.00 - $1,214,458.33 $3,959,458.33 $3,729,986.25 (229,472.08)

PV Analysis Summary (Gross to Gross)

GrOSS PV DEDE SEIVICE SAVINGS. ..uiiiiiiiiiiiiieie e ee et ce et e e e et e e e eaeeeeeeeeeseasia st s ab bbb b rbaberaseaareeaseeaeeeesessesaaans (170,234.40)
Contingency Or ROUNGING AMOUNL........ouuiiiiiiiieeeee ittt iee e e e e e et e e ee et b reaeeeeeeeeeesesata e aaeeaeeesesssataaaasaeaeeseessrrrnnnanaaens 3,561.04
= A (==t o A T (U o o ] SRR $(166,673.36)
Net PV Loss / $2,340,000 Refunded PriNCIPal...........cooiuiiiiiiiiiiiiiie ettt e et e e e et e e e (7.123%)
Net PV Loss / $2,745,000 Refunding Principal (6.072%)
Refunding Bond Information

REFUNAING DALEA DALE.... ... iiii ittt e e e e e e ettt e e e e e e e e e e e st ab e aeeeeeeeeeessbaaa s eeeeeseeeeeeesssrssnnnaeaaaaes 6/15/2013
REfUNAING DEIVEIY DALE.......eeiiiiiieiiiiie ettt et e e e e sttt e e e e e b et e e e e s e s ttaeeeeeasseteeeeeesansbeeeeesaasssaeeeennsaeeaaeeanns 6/15/2013
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Greatrock North Water and Sanitation District

Adams County, Colorado

General Obligation Refunding and Improvement Bonds, Series 2013
4/4- Advance Refund Callable 2007 Bonds (82.7%), As Rated "A”

Net Debt Service Schedule

Date Principal Coupon Interest Total P+l Existing D/S Net New D/S
12/01/2013 20,000.00 2.000% 40,808.33 60,808.33 19,190.00 79,998.33
12/01/2014 25,000.00 2.000% 88,100.00 113,100.00 38,380.00 151,480.00
12/01/2015 25,000.00 2.000% 87,600.00 112,600.00 163,380.00 275,980.00
12/01/2016 25,000.00 2.000% 87,100.00 112,100.00 168,130.00 280,230.00
12/01/2017 30,000.00 2.000% 86,600.00 116,600.00 167,460.00 284,060.00
12/01/2018 160,000.00 2.000% 86,000.00 246,000.00 46,580.00 292,580.00
12/01/2019 155,000.00 2.250% 82,800.00 237,800.00 50,505.00 288,305.00
12/01/2020 175,000.00 2.500% 79,312.50 254,312.50 49,215.00 303,527.50
12/01/2021 175,000.00 2.750% 74,937.50 249,937.50 47,925.00 297,862.50
12/01/2022 190,000.00 3.000% 70,125.00 260,125.00 51,635.00 311,760.00
12/01/2023 125,000.00 3.000% 64,425.00 189,425.00 35,130.00 224,555.00
12/01/2024 130,000.00 3.500% 60,675.00 190,675.00 39,240.00 229,915.00
12/01/2025 135,000.00 3.500% 56,125.00 191,125.00 38,127.50 229,252.50
12/01/2026 145,000.00 3.500% 51,400.00 196,400.00 42,015.00 238,415.00
12/01/2027 145,000.00 3.500% 46,325.00 191,325.00 40,680.00 232,005.00
12/01/2028 160,000.00 3.625% 41,250.00 201,250.00 39,345.00 240,595.00
12/01/2029 170,000.00 3.625% 35,450.00 205,450.00 38,010.00 243,460.00
12/01/2030 180,000.00 3.750% 29,287.50 209,287.50 41,675.00 250,962.50
12/01/2031 185,000.00 3.750% 22,537.50 207,537.50 40,117.50 247,655.00
12/01/2032 190,000.00 4.000% 15,600.00 205,600.00 43,560.00 249,160.00
12/01/2033 200,000.00 4.000% 8,000.00 208,000.00 41,780.00 249,780.00

Total $2,745,000.00 - $1,214,458.33 $3,959,458.33 $1,242,080.00 $5,201,538.33
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Greatrock North Water and Sanitation District
Adams County, Colorado

General Obligation Refunding and Improvement Bonds, Series 2013
4/4- Advance Refund Callable 2007 Bonds (82.7%), As Rated "A”

Debt Service Schedule

Date Principal Coupon Interest Total P+l
12/01/2013 20,000.00 2.000% 40,808.33 60,808.33
12/01/2014 25,000.00 2.000% 88,100.00 113,100.00
12/01/2015 25,000.00 2.000% 87,600.00 112,600.00
12/01/2016 25,000.00 2.000% 87,100.00 112,100.00
12/01/2017 30,000.00 2.000% 86,600.00 116,600.00
12/01/2018 160,000.00 2.000% 86,000.00 246,000.00
12/01/2019 155,000.00 2.250% 82,800.00 237,800.00
12/01/2020 175,000.00 2.500% 79,312.50 254,312.50
12/01/2021 175,000.00 2.750% 74,937.50 249,937.50
12/01/2022 190,000.00 3.000% 70,125.00 260,125.00
12/01/2023 125,000.00 3.000% 64,425.00 189,425.00
12/01/2024 130,000.00 3.500% 60,675.00 190,675.00
12/01/2025 135,000.00 3.500% 56,125.00 191,125.00
12/01/2026 145,000.00 3.500% 51,400.00 196,400.00
12/01/2027 145,000.00 3.500% 46,325.00 191,325.00
12/01/2028 160,000.00 3.625% 41,250.00 201,250.00
12/01/2029 170,000.00 3.625% 35,450.00 205,450.00
12/01/2030 180,000.00 3.750% 29,287.50 209,287.50
12/01/2031 185,000.00 3.750% 22,537.50 207,537.50
12/01/2032 190,000.00 4.000% 15,600.00 205,600.00
12/01/2033 200,000.00 4.000% 8,000.00 208,000.00

Total $2,745,000.00 - $1,214,458.33 $3,959,458.33
Yield Statistics
12 To oo I A=T- T Lo ] |- =PRSS $34,935.75
PNV =T = o [T I = TSP PURUOTRRRR 12.727 Years
J ANV =T ¢= o [ Lo 18 o Lo] o [N SO SP PSP UPPPPR 3.4762624%
NEL INEEIESE COSE (NIC).. . uiiiiiiiiiiiiiiiie ettt ettt et et e e et et ettt et e e b e e rereeeeeeeeeeaeaeeeeeeessssaaaaaassssbssssbsraseseeeeeeesaseseennnnnnnrnes 3.3325360%
True INtEreSt COSE (TIC).uuuuuiiiiiiiieieieeiee ettt e e e e e e e e e ee b s 3.2597216%
Bond Yield for Arbitrage Purposes . 2.9285567%
F | LTl [T RS A= @0 ) A Y [ RO UPRR 3.4389512%
IRS Form 8038
LI Lo 1 (=T =257 S 01 RN 3.1080806%
WeEIGhted AVEIAGE IMATUIIEY . ....ceiiiiiiiiiee ettt e e e sttt e e e s et et e e e e s tbee e e e e e e aatbeeeeeeaastbaeaeeeeassteeeeeesansbeeeaeeeannnseesann, 12.739 Years
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Greatrock North Water and Sanitation District
Adams County, Colorado

General Obligation Refunding and Improvement Bonds, Series 2013
4/4- Advance Refund Callable 2007 Bonds (82.7%), As Rated "A”

Pricing Summary

Maturity Type of Bond Coupon Yield Maturity Value Price Dollar Price
12/01/2013 Serial Coupon 2.000% 0.450% 20,000.00 100.713% 20,142.60
12/01/2014 Serial Coupon 2.000% 0.800% 25,000.00 101.739% 25,434.75
12/01/2015 Serial Coupon 2.000% 1.000% 25,000.00 102.424% 25,606.00
12/01/2016 Serial Coupon 2.000% 1.200% 25,000.00 102.704% 25,676.00
12/01/2017 Serial Coupon 2.000% 1.400% 30,000.00 102.585% 30,775.50
12/01/2018 Serial Coupon 2.000% 1.600% 160,000.00 102.083% 163,332.80
12/01/2019 Serial Coupon 2.250% 1.800% 155,000.00 102.732% 159,234.60
12/01/2020 Serial Coupon 2.500% 2.050% 175,000.00 103.098% 180,421.50
12/01/2021 Serial Coupon 2.750% 2.300% 175,000.00 103.441% 181,021.75
12/01/2022 Serial Coupon 3.000% 2.500% 190,000.00 104.188% 197,957.20
12/01/2023 Serial Coupon 3.000% 2.650% 125,000.00 103.178% 128,972.50
12/01/2025 Term 1 Coupon 3.500% 2.950% 265,000.00 104.918% c 278,032.70
12/01/2027 Term 2 Coupon 3.500% 3.150% 290,000.00 103.097% c 298,981.30
12/01/2029 Term 3 Coupon 3.625% 3.300% 330,000.00 102.854% c 339,418.20
12/01/2031 Term 4 Coupon 3.750% 3.400% 365,000.00 103.058% c 376,161.70
12/01/2033 Term 5 Coupon 4.000% 3.550% 390,000.00 103.902% c 405,217.80

Total - - - $2,745,000.00 - - $2,836,386.90
Bid Information
o= gAY 4 To T [} A0 il =10 T To TR $2,745,000.00
Reoffering Premium or (Discount) 91,386.90
(] o TSI 2 (oo (U111 T0] o TR $2,836,386.90

Total Underwriter's DISCOUNE (1.50090)......ccccuiiuueieeeeiaiiiieeeeastieeteeeesiaeeeaeesaaeteeeeeaastaeeaeesansaseeaesaaanssaeeaessnsssseeaens
Bl (101.829%0)......ceeuteeiueeeteeeteeette sttt estee sttt e s tee sttt e st e aate et e e e te e atee R bt e ah et R bt e Re e e bt e R bt et e e R bt e b e e nRbe e Eeeete e bt e enbeenneeenneas

o)tz U U (ol g T 1Yol o Tl =T

BONA YOI DOIIAIS. .. .uuuuuiiiiiiiiiiieeiee et ee et e et e ettt ettt et e e e e b a b areeeeeeeeeeaeaeaeaeaeesesesaaaasassssbsbsrsbabaeasasaseeesesssssasasasssssnrnrnns

Average Life......ccoeeeeeeeeens
Average Coupon

LT T (T O o i (N1 [ PP UPPPRRRRN

True Interest Cost (TIC)

4/4~ Advance Refund Calla | SINGLE PURPOSE | 4/4/2013 | 5:14 PM

$(41,175.00)

2,795,211.90

$2,795,211.90

$34,935.75
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Greatrock North Water and Sanitation District
Adams County, Colorado

General Obligation Refunding and Improvement Bonds, Series 2013
4/4- Advance Refund Callable 2007 Bonds (82.7%), As Rated "A”

Escrow Fund Cashflow

Date Principal Rate Interest Receipts Disbursements Cash Balance
06/15/2013 - - - 0.86 - 0.86
12/01/2013 44,974.00 0.080% 6,539.64 51,513.64 51,513.75 0.75
06/01/2014 44,399.00 0.120% 7,114.59 51,513.59 51,513.75 0.59
12/01/2014 44,450.00 0.160% 7,063.36 51,513.36 51,513.75 0.20
06/01/2015 44,486.00 0.200% 7,027.80 51,513.80 51,513.75 0.25
12/01/2015 44,531.00 0.250% 6,983.32 51,514.32 51,513.75 0.82
06/01/2016 44,586.00 0.300% 6,927.66 51,513.66 51,513.75 0.73
12/01/2016 44,653.00 0.370% 6,860.79 51,513.79 51,513.75 0.77
06/01/2017 44,735.00 0.450% 6,778.19 51,513.19 51,513.75 0.21
12/01/2017 2,384,836.00 0.560% 6,677.54 2,391,513.54 2,391,513.75 -

Total $2,741,650.00 - $61,972.89 $2,803,623.75 $2,803,623.75 -

Investment Parameters

Investment Model [PV, GIC, OF SECUITIES]..........cuuuuuiiieeeeee et e e e e e ettt e s e e e e e e s e e esa it eeseeseeeeesssbaaaesaaeaees Securities
Default INVESTMENT YIEIA TAIGET.... ... ittt et e et e e e e e e e eeeeaeeeeeeesaesssssasasasnssssssssrrrnrereens Bond Yield
(OF- 1] o [ LY o101 | PSP 0.86
Cost of Investments Purchased with BONA PrOCEEAS............uiiiiiiiiiiiiie ettt e e e eaaae e e e ennees 2,741,650.00
TOtAl COSt Of INVESIMENTS. ... .ottt e e ettt e et et e e e e e b e e e saba e e e e ab e s seeaba e e s sabaessesbaeereranss $2,741,650.86
Target Cost of Investments at BONd YIEI. ... e e e e e e e e e e e e e e e e aaes $2,487,275.53
Actual positive Or (NEQALIVE) ArbDITTAgE. .........cciii ittt e e e e e e e e s e e e s e e bbb e b e e e e e reeeeeataeeaaeeseeseesesanannaes (254,375.33)
R =1 [o B (o R =T e =T o) SRR 0.5422028%
Yield fOr ArDItrage PUIDOSES. .......eii ettt e e e ettt e e e e ekttt e e e e e s atteeeeeesntbeeeeeessbseeeeesannsseeaeeasneeas 2.9285567%
State and Local Government Series (SLGS) FateS fOr......uuuuiiiiiii et e e e e e eeeaaans 4/04/2013
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Greatrock North Water and Sanitation District
Adams County, Colorado
General Obligation Refunding and Improvement Bonds
Series 2007- Callable 12/1/17- Non-Refundable Portion (17.3%)

Prior Original Debt Service

Date Principal Coupon Interest Total P+l
12/01/2013 - - 12,260.00 12,260.00
12/01/2014 - - 24,520.00 24,520.00
12/01/2015 20,000.00 4.200% 24,520.00 44,520.00
12/01/2016 25,000.00 4.200% 23,680.00 48,680.00
12/01/2017 25,000.00 4.200% 22,630.00 47,630.00
12/01/2018 25,000.00 4.300% 21,580.00 46,580.00
12/01/2019 30,000.00 4.300% 20,505.00 50,505.00
12/01/2020 30,000.00 4.300% 19,215.00 49,215.00
12/01/2021 30,000.00 4.300% 17,925.00 47,925.00
12/01/2022 35,000.00 4.300% 16,635.00 51,635.00
12/01/2023 20,000.00 4.450% 15,130.00 35,130.00
12/01/2024 25,000.00 4.450% 14,240.00 39,240.00
12/01/2025 25,000.00 4.450% 13,127.50 38,127.50
12/01/2026 30,000.00 4.450% 12,015.00 42,015.00
12/01/2027 30,000.00 4.450% 10,680.00 40,680.00
12/01/2028 30,000.00 4.450% 9,345.00 39,345.00
12/01/2029 30,000.00 4.450% 8,010.00 38,010.00
12/01/2030 35,000.00 4.450% 6,675.00 41,675.00
12/01/2031 35,000.00 4.450% 5,117.50 40,117.50
12/01/2032 40,000.00 4.450% 3,560.00 43,560.00
12/01/2033 40,000.00 4.450% 1,780.00 41,780.00

Total $560,000.00 - $303,150.00 $863,150.00

Yield Statistics

Base date for Avg. Life & Avg. Coupon CalCUIAtION.............ooeeiiiiiii e e e e e e e e e e e e e s rarararaen, 6/15/2013
PNV =T = o [T I = TSP PURUOTRRRR 12.220 Years
J ANV =T ¢= o [ Lo 18 o Lo] o [N SO SP PSP UPPPPR 4.4159964%
Weighted Average MatUrity (Par BASIS)..........uuiiieiiiiiiiieeiiiiiiee e e e sttt ee e e e et e e e e s st eeaeaasntbaeeeeeeasseeeaeeeannsseeaeesasrenes 12.220 Years

Refunding Bond Information

REfUNAING DALEA DALE....... . eeiiieeiiiitiie ettt e e e e ettt e e e s ettt e e e e s saeteeaeeaansteeeaeeaantbeeaeeeeasstseeeeasssseeaeeeanssnneaaeann 6/15/2013
Refunding Delivery Date 6/15/2013
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Greatrock North Water and Sanitation District
Adams County, Colorado

General Obligation Refunding and Improvement Bonds
Series 2007~ Callable 12/1/17- Refundable Portion (82.7%)

Prior Original Debt Service

Date Principal Coupon Interest Total P+l
12/01/2013 - - 58,443.75 58,443.75
12/01/2014 - - 116,887.50 116,887.50
12/01/2015 105,000.00 4.200% 116,887.50 221,887.50
12/01/2016 110,000.00 4.200% 112,477.50 222,477.50
12/01/2017 115,000.00 4.200% 107,857.50 222,857.50
12/01/2018 130,000.00 4.300% 103,027.50 233,027.50
12/01/2019 130,000.00 4.300% 97,437.50 227,437.50
12/01/2020 150,000.00 4.300% 91,847.50 241,847.50
12/01/2021 155,000.00 4.300% 85,397.50 240,397.50
12/01/2022 170,000.00 4.300% 78,732.50 248,732.50
12/01/2023 105,000.00 4.450% 71,422.50 176,422.50
12/01/2024 115,000.00 4.450% 66,750.00 181,750.00
12/01/2025 120,000.00 4.450% 61,632.50 181,632.50
12/01/2026 130,000.00 4.450% 56,292.50 186,292.50
12/01/2027 130,000.00 4.450% 50,507.50 180,507.50
12/01/2028 145,000.00 4.450% 44,722.50 189,722.50
12/01/2029 155,000.00 4.450% 38,270.00 193,270.00
12/01/2030 165,000.00 4.450% 31,372.50 196,372.50
12/01/2031 170,000.00 4.450% 24,030.00 194,030.00
12/01/2032 180,000.00 4.450% 16,465.00 196,465.00
12/01/2033 190,000.00 4.450% 8,455.00 198,455.00

Total $2,670,000.00 - $1,438,916.25 $4,108,916.25

Yield Statistics

Base date for Avg. Life & Avg. Coupon CalCUIAtION.............ooeeiiiiiii e e e e e e e e e e e e e s rarararaen, 6/15/2013
PNV =T = o [T I = TSP PURUOTRRRR 12.167 Years
J ANV =T ¢= o [ Lo 18 o Lo] o [N SO SP PSP UPPPPR 4.4153274%
Weighted Average MatUrity (Par BASIS)..........uuiiieiiiiiiiieeiiiiiiee e e e sttt ee e e e et e e e e s st eeaeaasntbaeeeeeeasseeeaeeeannsseeaeesasrenes 12.167 Years

Refunding Bond Information

REfUNAING DALEA DALE....... . eeiiieeiiiitiie ettt e e e e ettt e e e s ettt e e e e s saeteeaeeaansteeeaeeaantbeeaeeeeasstseeeeasssseeaeeeanssnneaaeann 6/15/2013
Refunding Delivery Date 6/15/2013
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Greatrock North Water and Sanitation District
Adams County, Colorado

General Obligation Refunding and Improvement Bonds, Series 2013
4/4- Advance Refund Callable 2007 Bonds (82.7%), As Rated "A”

Total Original Outstanding Debt Service

Series 2007-

Callable

Series 2007- 12/1/17-

Callable 12/1/17- Refundable
DATE Non-Refundable Portion TOTAL P+l
12/01/2013 12,260.00 58,443.75 70,703.75
12/01/2014 24,520.00 116,887.50 141,407.50
12/01/2015 44,520.00 221,887.50 266,407.50
12/01/2016 48,680.00 222,477.50 271,157.50
12/01/2017 47,630.00 222,857.50 270,487.50
12/01/2018 46,580.00 233,027.50 279,607.50
12/01/2019 50,505.00 227,437.50 277,942.50
12/01/2020 49,215.00 241,847.50 291,062.50
12/01/2021 47,925.00 240,397.50 288,322.50
12/01/2022 51,635.00 248,732.50 300,367.50
12/01/2023 35,130.00 176,422.50 211,552.50
12/01/2024 39,240.00 181,750.00 220,990.00
12/01/2025 38,127.50 181,632.50 219,760.00
12/01/2026 42,015.00 186,292.50 228,307.50
12/01/2027 40,680.00 180,507.50 221,187.50
12/01/2028 39,345.00 189,722.50 229,067.50
12/01/2029 38,010.00 193,270.00 231,280.00
12/01/2030 41,675.00 196,372.50 238,047.50
12/01/2031 40,117.50 194,030.00 234,147.50
12/01/2032 43,560.00 196,465.00 240,025.00
12/01/2033 41,780.00 198,455.00 240,235.00
Total $863,150.00 $4,108,916.25 $4,972,066.25
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Greatrock North Water and Sanitation District
Adams County, Colorado

General Obligation Refunding and Improvement Bonds
Series 2007~ Callable 12/1/17- Refundable Portion (82.7%)

Total Refunded Debt Service

Date Principal Coupon Interest Total P+l
12/01/2013 - - 51,513.75 51,513.75
12/01/2014 - - 103,027.50 103,027.50
12/01/2015 - 4.200% 103,027.50 103,027.50
12/01/2016 - 4.200% 103,027.50 103,027.50
12/01/2017 - 4.200% 103,027.50 103,027.50
12/01/2018 130,000.00 4.300% 103,027.50 233,027.50
12/01/2019 130,000.00 4.300% 97,437.50 227,437.50
12/01/2020 150,000.00 4.300% 91,847.50 241,847.50
12/01/2021 155,000.00 4.300% 85,397.50 240,397.50
12/01/2022 170,000.00 4.300% 78,732.50 248,732.50
12/01/2023 105,000.00 4.450% 71,422.50 176,422.50
12/01/2024 115,000.00 4.450% 66,750.00 181,750.00
12/01/2025 120,000.00 4.450% 61,632.50 181,632.50
12/01/2026 130,000.00 4.450% 56,292.50 186,292.50
12/01/2027 130,000.00 4.450% 50,507.50 180,507.50
12/01/2028 145,000.00 4.450% 44,722.50 189,722.50
12/01/2029 155,000.00 4.450% 38,270.00 193,270.00
12/01/2030 165,000.00 4.450% 31,372.50 196,372.50
12/01/2031 170,000.00 4.450% 24,030.00 194,030.00
12/01/2032 180,000.00 4.450% 16,465.00 196,465.00
12/01/2033 190,000.00 4.450% 8,455.00 198,455.00

Total $2,340,000.00 - $1,389,986.25 $3,729,986.25

Yield Statistics

Base date for Avg. Life & Avg. Coupon CalCUIAtION.............ooeeiiiiiii e e e e e e e e e e e e e s rarararaen, 6/15/2013
PNV =T = o [T I = TSP PURUOTRRRR 13.391 Years
J ANV =T ¢= o [ Lo 18 o Lo] o [N SO SP PSP UPPPPR 4.4232451%
Weighted Average MatUrity (Par BASIS)..........uuiiieiiiiiiiieeiiiiiiee e e e sttt ee e e e et e e e e s st eeaeaasntbaeeeeeeasseeeaeeeannsseeaeesasrenes 13.391 Years

Refunding Bond Information

REfUNAING DALEA DALE....... . eeiiieeiiiitiie ettt e e e e ettt e e e s ettt e e e e s saeteeaeeaansteeeaeeaantbeeaeeeeasstseeeeasssseeaeeeanssnneaaeann 6/15/2013
Refunding Delivery Date 6/15/2013
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Greatrock North Water and Sanitation District
Adams County, Colorado

General Obligation Refunding and Improvement Bonds, Series 2013
4/4- Advance Refund Callable 2007 Bonds (82.7%), As Rated "A”

Total Current Debt Service

Series 2007-

Callable 4/4- Advance

Series 2007- 12/1/17- Refund Callable

Callable 12/1/17- Refundable 2007 Bonds
DATE Non-Refundable Portion (82.7%), TOTAL P+l
12/01/2013 12,260.00 6,930.00 60,808.33 79,998.33
12/01/2014 24,520.00 13,860.00 113,100.00 151,480.00
12/01/2015 44,520.00 118,860.00 112,600.00 275,980.00
12/01/2016 48,680.00 119,450.00 112,100.00 280,230.00
12/01/2017 47,630.00 119,830.00 116,600.00 284,060.00
12/01/2018 46,580.00 - 246,000.00 292,580.00
12/01/2019 50,505.00 - 237,800.00 288,305.00
12/01/2020 49,215.00 - 254,312.50 303,527.50
12/01/2021 47,925.00 - 249,937.50 297,862.50
12/01/2022 51,635.00 - 260,125.00 311,760.00
12/01/2023 35,130.00 - 189,425.00 224,555.00
12/01/2024 39,240.00 - 190,675.00 229,915.00
12/01/2025 38,127.50 - 191,125.00 229,252.50
12/01/2026 42,015.00 - 196,400.00 238,415.00
12/01/2027 40,680.00 - 191,325.00 232,005.00
12/01/2028 39,345.00 - 201,250.00 240,595.00
12/01/2029 38,010.00 - 205,450.00 243,460.00
12/01/2030 41,675.00 - 209,287.50 250,962.50
12/01/2031 40,117.50 - 207,537.50 247,655.00
12/01/2032 43,560.00 - 205,600.00 249,160.00
12/01/2033 41,780.00 - 208,000.00 249,780.00
Total $863,150.00 $378,930.00 $3,959,458.33 $5,201,538.33

4/4~ Advance Refund Calla | SINGLE PURPOSE | 4/4/2013 | 5:14 PM

George K. Baum & Co.

Public Finance Page 11






S22,

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 ltems

I1. 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.

Mo

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

for Greatrock North
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? - | 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 | 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. | was asked to talk with Jeff
Rabas about this idea and what issues, if any, he sees with this.

District Office

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





















































Greatrock North W & S District
Monthly Activities
March 27" - April 22"

3/27/13: Regular checks and readings. Pond levels: North Pond = 71/4”; South Pond =
71/4”.

3/29/13: 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 = 77.

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: Regular checks and readings.
4/12/13: Regular checks and readings.
4/15/13: Regular checks and readings.
4/17/13: Regular checks and readings.

4/18/13: Additional visit to check system after home fire and mass hydrant use. All
tank levels were in normal range.

4/19/13: Regular checks and readings.
4/22/13: 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:

North Pond 4-10-13 South Pond 4-10-13





Completed Work Order List Report 4/22/2013
Page 1 of 1

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






Elise LoSasso
AR T

Subject: FW: Water quality issues from GBFPD drawdown

Mike,

How true, it was sad to learn that a neighbor lost their home. Ihave asked for prayers at church for this family
in their time of need. I am glad we were able to be of some assistance by providing water for our local water
district to battle the blaze.

I was sorry to hear about the sediment in the water. We try to keep the hydrants flushed and we do now have a
schedule for all hydrants in all neighborhoods. Ihave copied Lisa, our manager on this to make sure I don't
misrepresent the Districts rules. So Lisa, please correct me if needed.

In the past we have not compensated anyone for flushing the lines in their homes or for damaged clothing. I
will however have Lisa add this to the agenda at our next Board meeting which will be on May 7th. T would
love to have you as a guest and ask the question.

As for compensation on your bill for the water you used to flush your lines, at our rates it would be a
very minimal amount. We deliver water to each home at a cost of $4.50 per 1,0000 gallons of water
so compensation for water would 1 believe be $1.80.

Please send Lisa an estimate of the cost of the clothing that was ruined with a request for compensation. I will
have Lisa submit this to the Board at our next meeting. As I said earlier, 1 do not believe the Board will be
willing to move on this but it may be worth a visit to our next Board meeting. On behalf of the District, I would
like to apologize for the inconvenience yesterday morning.

Regards,

Terry

Lisa: Please follow up with Mike. Also, talk with Jeff to see if flushing other hydrants in the area of Mike's
home may be a wise idea after all the sediment was stirred up....... Thanks, Terry

On Thu, Apr 18, 2013 at 6:40 PM, Mike <mclark52 @msn.com> wrote:
Terry,

I'm glad we were able to perform a civic duty in providing water for last nites unfortunate
fire. However, the resulting sediment/ discoloration issues with our supply this morning does warrant a
few questions. We had 1 ruined load of wash and it has taken a subsequent 8 full cycles and 4 full bath-
tubs to flush our lines to a semblance of clarity with our supply. My estimate is over 200 gals to fiush the
lines. Will there be an adjustment made to our next bill to compensate for that amount of water passing
thru my meter ?? I fully realize a family is homeless from last nites events, but my question does bear
the asking.

Your thoughts ?

Thanks,
Mike Clark






Boxelder Pum,

Station - Flow Totals

. UKA Wells to Flow to Greatrpck Flow to Boxelder | Flow to Boxelder | Reverse Osmosis
Date Daily Totals UKA-3 LFH-3 North & Rocking e Pond Level
Boxelder Tank Subdivision Tank Bypass
Horse Farm Tanks
/6] 209,032 4,538 - 46,325 ,710 9,587 104,695 17
/7] ,046 78! - 1,320 347 9,569 ,999
/8 202,956 4, - ,379 ,002 0,777 102,256 1
/! 183,64 3, - ,844 ,581 7,095 ,165 1
)/ 51 1, - ,225 ,094 ,986 ,102
/11/ 197,24¢ 4, 131 ,838 ,539 566 9,991 13
/12/ ,37: - - - ,734 ,639 -
/13/ 196,74¢ 4,397 - 42,090 27 ,204 97,625 161
/141 ,884 - - - , 137 -
/15/ 215,472 4,871 - 46,783 X ,548 108,122 16:
/16/ 889 - - - . 691 ,
/17/ 238,571 5,259 - 50,515 ) ,908 117,344 17:
/18/' 188,824 3,778 - 36,088 ,104 177 83,552 12!
/19/ ,150 - - - 26 1,824 -
/20/ 210,209 4,571 - 43,705 472 4,751 101,545 16!
21/ ,472 103 - - ,028 ,377
22/ 214,598 4,967 - 48,567 ,082 1196 111,609 17
/23/: 957 - - - 945 011 -
/24/ 23 5,145 - 49,277 ,550 ,297 113,689 20
25/ ;) 433 - 3,812 ,895 ,361 6,896 1,96
/26// 220, 5,091 - 48,734 ,495 ,981 112,744 9
27/ ;. - - - ,213 ,930 -
28/ 215,258 4,959 - 47,304 ,740 698 109,482 7
/29/ ,486 - - - ,244 ,242 -
/30/ 235,956 5,251 - 50,136 ,858 ,452 116,184 7 34
/31/ 85,059 608 - 2,716 1,608 ,729 9,390 34
/1) 276, 6,090 - 61,522 7,154 4 140,167 91 34
/2] 58, - - - 7,904 X - - 35
/33 217, 4,949 - 47,279 1,499 4, 109,492 80 35
/4] 70, 405 - 1,250 5,449 7, 5,419 B
/5] 255,71 5,588 - 56,238 1322 4, 127,670 77 |
[Gallons 4,628,905 85,084 131 818,947 1,114,363 712,841 1,893,100 4,330 |




































Greatrock North Water and Sanitation District

Rocking Horse Farms - Flow Totals

Date Daily Totals Well UKA-2 Well LFH-2 | FlowtoRocking | Flow to Rocking
Horse Subdivision Horse Tank
/¢ ,82 - 480 ,348
)/ 83 ,662 ,872 ,305
/¢ ,54¢ ,344 ,906 ,298
/¢ 77 ,209 ,965 ,602
)/ ,44¢ ,766 ,358 ,325
/11/: 34 ,959 ,239 ,149
/12/: | ,584 316 111
/13/: X ,239 ,714 ,074
/14/: X ,773 655 X
/15/: ,264 ,953 ,432 X
/16/: ;S ,833 ,969 X
/17/: , ,768 ,432 X
/18/: X ,680 ,517 ,831
/19/: ,004 643 ,986 375
)/ 829 ,567 ,308 ,954
/ ,304 ,557 ,754 ,993
/ ,371 ,810 ,872 ,689
/ ,437 - ,024 413
/ ,101 - ,303 ,799
25/ ,694 - ,993 70
/26// ,366 - ,094 27
/21/. ,443 - ,917 521
/ ,864 - ,404 46
/ ,263 - ,549 71
)/ ,242 - ,965 ,277
/ ,732 - ,756 ,976
/! ,126 - ¥ ,784
/: ,851 - , ,811
/- ,364 - ;) ,055
/- ,522 - X ,689
Ik 765 - X ,756
1,849,570 1,005,346 422314 421,910




































Greatrock North Water and Sanitation District

Greatrock North - Flow Totals

" Flow to Greatrock | Flow to Greatrock
Date Daily Totals Well UKA-1 Well LFH-1 North Subdivision North Tank
/¢ ,377 39,065 - X 0,470
)/ X 6,073 59 ¥ 7,669
/¢ , 37,809 - ¥ ,924
/¢ , 33114 - X ,213
)/ X 9,264 - 73 ,890
/11/: ,299 34,260 - ,370 ,669
/12/. 4,07 - - 3 ,958
/13/. 2,28 37179 13 X ,433 |
/14/. 7,40 - - ¥ 116
/15/: 7,84 41,334 - X ,47¢
/16// ,07: - - ,569 X
/17/: X 44,644 10 ,178 X
/18/: . 31,793 12 ,21¢ X
/19/. ) - - ,46:¢ X
)/ X 38,608 - 63 ,750
/ ,754 657 - 06 ,036
/ ,918 42,197 - ,09: ,628
/ ,905 - - ,175 ,730
/ ,631 43,496 13 ,468 ,653
/25/° ,444 3,190 21 ,146 X
/26// ,967 43,100 - 7,587 ,
/21/. ,034 - - ,162 X
/. ,882 41,728 - ,758 X
/ ,924 - - ,221 ,704
)/ ,824 44,298 11 ,069 44
/ ,922 4,563 - ,741 |
/! ,534 52,143 - ,165 §
/: ,567 - - ,555 2,
/- ,092 41,687 - ,885 7,
/- 44,171 2,945 14 ,577 1,
Ik 89,87 47,722 42 ,580 2,529
1,927,378 720,870 195 542,990 663,323




































Greatrock North Water and Sanitation District

Alluvial Wells - Flow Totals

Date Daily Totals Well Alluvial -1 | Well Alluvial - 2 Future Well A Future Well B Future Well C Future Well D
/¢ ,621 ,621 -
)/ 768 768 -
/¢ ,294 ,294 -
/¢ ,402 ,402 N

)/ ,841 ,841 -
/11/: ,747 ,747 -
/12/ - - -
/13/: 74,560 74,560 -
/14/ - - -
/15/: 82,475 82,475 -
/16/ - - -
/17/: 89,765 89,765 -
/18/: 63,498 63,498 -
/19/ - - -

)/ 77,501 77,501 -

/! 1,366 1,366 -

/- 84,493 84,382 112

/ B B B

/ 87,179 87,179 -
/25/ 6,959 2,690 4,268
/26// 86,228 86,228 -
/21/. - - -

/ 83,677 83,677 -

/ , , ,

)/ 88,872 88,872 -

/! 8,875 8,875 -
/3 105,260 105,260 -
Y B B ,
1/ 83,581 83,581 -
/- 5,747 5,747 -
Ik 96,139 96,139 -

1,446,847 1,442,367 4,380 -





































Greatrock North WSD
Water Quality Calls 2010 - 2012

Dale Complaint Hame Address Phono Subd Actlan Taken Hotes

1 | oz08H0 Fluoride Groar, Sherry 16285 Jalna Ct 303-637-0200 RHF Discussion and Jorward fab results
2 | o3/22Ne Brown water Lioyd 16588 Joppa Ct. RHF Flush on 722
3 | 042110 Bad Hol Water Yank 16460 Trea Haven B0X Discussad with Rob Flack
4 | odmsna | & ﬁuw _nﬂuw ¥18S | Qoppo, Mary 16715 Shadowwood G 303-659-4688 30X Diseussed with hemaowner: llush o 4428
5 050710 Brown watar Randall 16481 Tras Haven St 303-567-7222 BOX Asked him to fun watar lor & Jow minutas to see # # would clear
6 | 0571210 Brown water Amold, Brian 16530 Treshaven I03-655-8121 BOX Flush on 5/12
7 ] G5/18M10 Brown watar Lovalo 31305 E. 1661h Ave. 303-659-2616 BOX Flush on 5/18
B § 05/29/10 § Murky veater; musky smell |Paustian, Cariane | 18555 Umpira Ct 303-655-1954 BOX Asked har to run water for a faw minutes 1o see ¥ § would clear
9 | 080410 Brown vatar Dahlin 16181 Raybum St 303-855-1209 BOX Flush on 6/4
10 | 06AM4NM0 Brown watar Obrechael, Ted 16651 Trashaven 303-559-1914 BOX Flush on 6/4
11 { 071010 Brown watar Monloya, Jetl 31450 E 167th Ave 303-555-0606 80X Flush on 7/12
12 § 0715N0 Brovn water Cheserinick 32285 E. 166th CL. 303-537-0079 80X Flush on 716
13 | 07/2310 Brown water Frank 16261 Timber Cove St 80X Flush on 7/26
14 ] DRAO3IMO Brown water Laonard, Travis 16720 Kenug Gt. 303-555-3744 RHF Flush ors 873
15 § £8/403/10 Brown watar Zalss, Brian 31351 E 167th 303-710-0153 80X Flush on 873
16 | 0B/10/10 Brown water Flack, Rob 16460 Trea Haven St vis email BOX Flush on B/0 Also 2 naighbors
17 § 08210 | Miky then brown waler  |[Walt 29365 E, 1601h C1. 303-6551757 GN Flush on 8/12 Caused by sysiem losing pressure
18 | 0811310 Brown water Campbell, Robart 28355 E. 150lh Ava, 303-655-0148 GN Flush on 8/13 Caused by syslem losing pressuro
19 | BA7HG Brown vater Flack, Reb 16460 Trea Haven St via email BOX Waitkny Tor contrallad flush with Qlsson Also 1 pelghbor
20 | SH410 FLUSH ALL OF BOX ELDER CREEK SUBD,
21§ s/15H0 Brown water Gerry 16290 Greatrock Way 303-325-6854 GN Called customer Watar was not brovn anyrmere
22 | §/20M0 Brown water Moors, Ken 16480 Tinbar Cove 720-885-T167 BOX Hlush fines and mat with custemar
23 | 1040 Tea calored Moore. Ken 16480 Timbar Cove 303-906-1355 BOX Flush on 1044
24 1 1012410 Reddish Brovm toors, Denise 16480 Tinber Cava BOX Inspection by Brad Simens - see Olsson memo 16480 timbercove 10+12-10.45
25 | 10/21710 particles in watar Dahlberg. Julls 16800 Umpia Gt 303-498-041% BOX {lush on 10/21/10

" _ Slopped Katia reading . . ‘Wanted 1o bring a jug to the Dislrict and make us drink B. Asked when are we galting our good
26 | 1510 bad taste Jimison, Robert {16580 Unpire St. malors 80X oxpleined RO just wen back online walor back? Didet notics brow water

Slopped Katia reading . N Kalio 1asied ssemad line. Also asked when they wera galling ek good watar back? Didn't
27 1 1sH0 bad tasle Hawes, Anglk 16141 Raybura St malors BOX -oxplained RO just wenl back online nolice brown wials:
28 | 128M0 Sﬂoq.“_“qa.h_hpﬂwai: Gurl, Ja Ann 20430 E 160th Gi 303-854-01232 GN Discussed stalus of walaer looping project and prasent blending of RO and well water Recent fike $lows could hava stimed up main lines
29 § 1511 Update Loonard, Teavis 16720 Kenui Gt 303-655-3744 RHF Kalia saw Travis whila reading the meters. Travis sakd "Thanks, the water has been jood lately”
30 ] 2171 Update Laonard, Travis 16720 Kenuif C1. 303-555-3744 RHF Flushed this dala; waler was clear
31 | s Updata Williams, Ken 32505 E 167 Dr 303-637-0768 BOX ‘While responding to & call aboul a leak; Ken sakd the waler has been good, no mere "blue wator”
32§ 27211 Brown watar Mocra, Ken 16480 Tinber Cove 303-906-1255 BOX Flush fire hydrants one South of address and ona North of addrass on 222111 Says {ifers are still plugging evary month; # ha bypasses A plugs the refrig filler
83§ 22111 L1 Brown Water Aflain, Kimberly {16321 Timber Cove 303-637-9886 BOX Flesh Tamber Cove & Umpire St fire hydrant and the Timber Cove cul-da-sac blowelf on 2/22/11 St slight yallow color in waler, nat as bad as befora; moslly from hol water lokd hor sho might
want 10 drain tha hol watar tank

34 | 2291 Brown watar Ross, Den 25957 E 186th Placa 720-685-0905 RHF Flush on 2/22/11 Watear sili brown, hasn't seen much improvemenl
35 1 22211 Light brown watay Dahln, Mathew 16181 Raybum St 303-555-1289 BOX Flush on 2/22/11 Watar has been good sinca last flush on /4710
36 1 223 Eluo staining in cup Fleck, Rob 16460 Tree Haven St wia emai BOX iangekar Indax somple to {ab on 2/23/11 Bagan adding Caleiquest {Re: bluya water) on 31011
37 | 2723111 { Much betier, running clear |Ross, Don 29857 E 165th Piace 120-685-0805 il Flush on 2422111 Don called back 1o thank us; sald the vater was clear Lhis AM
38 ] 12N L Brown Water Tario, Alma 16655 Stroilway St 303-637-0121 BOX Flushad on 31411 FH at Strodlway and 168th ran cloudy for 62 minutes al around 300 gpm
39 1 3f1411 Brown water Ebsrle, Doug 16640 Siroilway St 303-659-3733 a0% Flushied on 3714111 Tha watar used o bo groat; now #'s golling worse and worse; nothappy., Nevar seen # this bad
40 | #15m Brown water Best, Dan 16785 Red Lane 303-748-1800 80X Flushed on 31611 it's basn bad all waek
41 ] 5891 Horrble Taste Flack, Rob 16460 Trao Haven St via Brad BOX No Aclion
42 | a1 mzsfnwwmmgsg Whitlay, Willam 31451 E 167th Ave 303-551-8859 80X  |Discussed changes in bisnding and % of RO water
43 | BBH1 | Pleassd wih water qualty |Leonard, Travis 16720 Kenug Ci. 303-655-3744 RHF Email 1o T. Krayanhagen
a4 ] 17 Waler smells musty when Snidor, Bov 16675 Stroiway 303.467-5682 Box Ghacling vith Enginaer Flushad Fire Hydrant near house; smelled like chiozine; called Bevia I6t har know wa had

1irst lumed an

ilushed 1o ses i that halped

watarcomplanisiogi-13






45 { 11/2511 Brown water Moora, Ken 16480 Timbar Cove 720-585-T167 BOX Sent emak to Tany K.
46 | 221112 high waler usage Nafl, Linda 28580 E. 150th PI 303-654-6860 GN asked Mo to verty mater pi isn't lull of water 242102
47| 8/26A2 Flushad All Hydranls  [AEC.tne. All thres subdivish BOX.GN.RHF[WRl provide Separate Rlemo
48 | iz | oW PS! ﬂ:mﬂ%i VBT | o apr, Sharry 16385 Jalpa Gl 203-637-9200 RHF Increasod presstire at Focking Horss Fatms Pump station froir 60 1o 65 psl.
49 | 0772012 Brown Watar Kaidh 16685 Kaniut Ct 303-915-0938 RHF Flushag Hydrant naxd lo house
50 | 09r15H2 Brown Waler Tad Cbrech 16460 Tree Haven St 303-659-1914 BOX Flished Hydrant nex to house
51 | 6142413 Brovn Watar/edor Tarry Snyder 186675 Strofiway 203-655-1292 BOX pravious day had a walter leak/
Operaloe checked oulside facust with pressure gauge and i was showing 70 psi, Opearlor called

52 | G4K08/13 Low Walar Prossura  [Debra Brown 16685 Konhl Ct A03-915-0918 HHF and foft homsowner & massags of his lindings.

Low Wat Larga Fite in the aren and Fire Dapatment was pulling water from hydrants croating fow and high
53 | 0411813 ow Watar 1C GRN prossura spikas along with brown waler from stiing up the lines. Operalor checked out and found

Prossure/Brown Walar

no issuas upon anival

walarcomplaintslogl-13






