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FIRST ADDENDUM 
TO 


INDEPENDENT CONTRACTOR AGREEMENT 
(Engineering Design and Operations Plan – Reverse Osmosis Concentrate Ponds) 


     
  
 This FIRST ADDENDUM TO THE INDEPENDENT CONTRACTOR AGREEMENT 
(the “First Addendum”) is entered into and shall become effective as of the 4th day of June 2013 
by and between the GREATROCK NORTH WATER AND SANITATION DISTRICT, a quasi-
municipal corporation and political subdivision of the State of Colorado (the “District”), and 
OLSSON ASSOCIATES, INC., a Nebraska corporation (the “Consultant”), collectively referred 
to herein as the “Parties”. 
 


RECITALS: 
 
 WHEREAS, the Parties entered into an Independent Contractor Agreement on June 5, 
2012 (the “Agreement”); and 
 
 WHEREAS, the Agreement sets forth the Services to be completed under the Agreement; 
and 
 
 WHEREAS, the Parties desire the Consultant to perform additional services than those 
originally contemplated under the Agreement. 
 
 NOW, THEREFORE, in consideration of the mutual promises and covenants contained 
herein and for other good and valuable consideration, the receipt and sufficiency of which is hereby 
acknowledged, the Parties covenant and agree as follows: 
 


TERMS AND CONDITIONS: 
 


1. ADDITIONS TO SCOPE OF WORK.  The Parties hereby agree to add to the 
Agreement the services set forth in Exhibit A, attached hereto and incorporated herein by this 
reference.  Such additional services shall be performed in accordance with the fees set forth in 
Exhibit A of this First Addendum. 


 
2. PRIOR PROVISIONS EFFECTIVE.  Except as specifically amended hereby, all 


the terms and provisions of the Agreement shall remain in full force and effect. 
 


3. COUNTERPART EXECUTION.  This First Addendum may be executed in 
several counterparts, each of which shall be deemed an original, and all of which together shall 
constitute one and the same instrument. 
 


[Remainder of Page Intentionally Left Blank]. 
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IN WITNESS WHEREOF, the Parties have caused this First Addendum to be duly 
executed and delivered by their respective officers thereunto duly authorized as of the date first 
above written. 
 


GREATROCK NORTH WATER AND 
SANITATION DISTRICT 
 
 
        
Terry Krayenhagen, President 


 
 
 
 


INDEPENDENT CONTRACTOR: 
OLSSON ASSOCIATES, INC. 
 
_________________________________________ 
Michael J. Yost, Vice President 
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EXHIBIT A 
 
 







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 5th, 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) 
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 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: 


1. Operator Information 
2. Groundwater Monitoring 
3. Record Keeping and Reporting 
4. Personnel Training Plan 
5. Closure Plan 
6. Financial Assurances 


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. 





		3. EXHIBIT A_Annual Report and EDOP.pdf

		Annual Report

		EDOP State Response
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Solid Waste Site Visit—Section 9 
Impoundment Impacts 


7/1/10  Andrea
 


N/A 1 X X    Conduct site visit with HazMat inspectors.  Update Board and staff 
accordingly. 
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. 
5/8/13:  Outline  of  response  to  State  prepared  for  resubmittal.  
Annual  report will need  to be  filed.   Andrea  to prepare proposal 
for costs of same. 
5/14/13:  Jennifer  to prepare  addendum  to  EDOP  agreement  for 
annual report work. 
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THIRD EVAPORATION POND (2013 Capital 
Project) 


     


Design  1/1/13  Andrea N/A 1 X     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 1 X     3/5/13:  Olsson  engineers  confirmed  both  CLOMR  and  LOMR 
required. 


Property Acquisition  1/1/13  Jennifer
Lisa 
 


N/A 1 X     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. 
5/14/13: Lisa to contact property owner re property for pond. 
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Funding  1/1/13  Lisa
Andrea 
Jennifer 


N/A 1 X     Apply  for  Energy  and  Mineral  Grant  and  other  funding 
opportunities once project ripe for application. 
4/10/13:  Consideration  for  Funding  Request  form  sent  to  State 
outlining project. 
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Website  9/21/11 Lisa
 


12/31/13 2 X X    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.   
5/7/13:  Lisa,  John and Terry met  to  complete questionnaire and 
resubmitted  to SIPA.       Website should be  finalized soon.   SDMS 
staff  to  receive  training  on  website  next  week  for  loading  and 
maintaining website. 
5/14/13: Training scheduled for 5/15/13.   Draft website available 
for  that  training.    John,  Terry  and  Lisa  to  schedule  meeting 
afterwards to fine tune website.  Should be operational by end of 
June. 
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Well Location Markings  1/3/13  Chris
Jeff 


3/31/13 3 X     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. 
5/14/13: New tags ordered.  Should arrive this week. 


Water Rights from Boxelder Creek 
Properties, LLC 


1/3/13  Lisa
Jennifer 
Chris 
Matt 


N/A 1 X     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. 
5/7/13:  Lisa  followed  up with Walraven  re  status  of  discussions 
with Castle Rock. 


Timber Line Training for new SCADA 
System 


1/21/13 Andrea
Jeff 


N/A 3 X     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:  Jeff  requested  training  to  be  scheduled  again.    Timber 
Line to schedule within next couple of weeks. 
5/14/13:  Timber  Line  in  process  of  scheduling  training  and 
confirming topics. 


Reserve Study  1/21/13 Andrea 12/31/13 3 X     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. 
5/14/13: Andrea to give presentation at June meeting. 


System Development Fee Analysis  1/21/13 Andrea 12/31/13 3 X     Conduct system development fee analysis.
1/21/13: Work to begin upon completion of reserve study. 







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


0495.0008; 485319‐17            Page 6 of 7 
    As of May 14, 2013 


Action Items  Date of 
Meeting 


Assigned 
To 


Deadline 


Pr
io
rit
y 


N
ot
 S
ta
rt
ed


 


In
  P
ro
ce
ss
 


Re
oc
cu
rr
in
g 


Fo
llo
w
 u
p 


Re
qu


ire
d 


Co
m
pl
et
e 


Notes 


Flow Meter for Concentrate Line in RO  3/5/13  Jeff
Andrea 


4/30/13 2 X     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. 
5/14/13:  Timber  Line  provided  proposal  but  high.    Timber  Line 
revised and provided to Lisa.  Andrea recommends waiting to see 
what  State  says  for  Section  9  regulations  to  determine whether 
this is necessary. 


Water Pumping/Billed List  4/2/13  Lisa 5/31/13 3 X     Review  list  to  determine  whether  information  accurate.    Last 
report indicated ¼ of water pumped but not billed.    
4/16/13:  Jeff 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
Jeff 


5/31/13 3 X     Lisa to review utility usage and savings and compare to last year’s.  
Jeff  to  review data  to  see what pattern  is and what options are 
available to avoid using electricity during peak hours. 
5/14/13: Accounts not updated by United Power until April.   Lisa 
reviewing  previous  years  and  building  spreadsheet  for 
comparison.   Changes  in pump  times will  require changes  to  the 
SCADA programming. 


Evaporative Pond Rehabilitation and 
Concentrate Hauling/Disposal 


5/7/13  Andrea 6/30/13 1   X  Investigate  options  and  costs  for  hauling  and/or  disposal  of 
concentrate  with  other  water/wastewater  providers,  including 
deep well  injection.    Prepare  proposal  of  costs  associated with 
rehabbing one well.   
5/14/13: Olsson researched options and hauling and disposal not 
options.    Summary  of  findings  to  be  included  in  engineering 
report. 


RO “Off line” Time  5/7/13  Andrea
Jeff 


6/30/13 1 X     Determine how  long the RO can be “off  line” before conditioning 
of membranes is required and what conditioning entails. 
5/14/13: RO Manual  does not  address minimum  operating  time 
for avoiding conditioning membranes.    Jeff  to  look at membrane 
manufacturer’s website/information to see what that provides. 


Greatrock North Pump Corrosion  5/7/13  Jeff 6/30/13 2 X     Clean and Paint pump per proposal.
5/14/13: Scheduled to be completed tomorrow. 
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Trash Mitigation  5/7/13  Jeff
Lisa 


6/30/13 2 X     Investigate trash removal options and costs.
 


Water Pressure from Fire Department Use  5/7/13  Jeff 6/30/13 3   X  Test  pumps  in  similar  situation  as  used by  fire  department  to 
ensure they are working properly. 
5/14/13: Jeff reviewed situation and  issue  is the  large demand at 
one time.  Pumps are not on VFDs which causes wave pool effect 
within the pipes.  Everything worked the way they were supposed 
to. 


VFP for Greatrock North Pump #2  5/14/13 Jeff 6/30/13 3 X     Obtain  proposal  for  addition  of VFD  to  pump  and  incorporation 
into SCADA. 


Sludge Measurement for Evaporation 
Ponds 


5/14/13 Jeff 6/30/13 2 X     Measure amount of sludge in evaporation ponds.


Water Quality Tests  5/14/13 Jeff 6/30/13 2 X     Pull water samples from LFH wells and concentrate coming out of 
RO before it goes into the pond. 


2012 Audit  5/14/13 Lisa
Jennifer 


7/31/13 2 X     5/14/13: Field work to begin in early June.  Draft to be presented 
to Board for consideration at July meeting. 


 








 


 
 
 
MEMO 
 
TO:  Lisa Johnson, District Manager 
 
FROM:  Andrea Bollinger 
 
RE:  June 4, 2013 Meeting Agenda Items 
 
DATE:  May 28, 2013 
 
PROJECT: 013-0055 
 
Item IV.A. – Evaporation Ponds: 
 


1. Section 9 Regulations: 
a. EDOP report has been revised and resubmitted to CDPHE.  Copies were 


provided to SDMS and REC. 
 


b. Financial Assurance is underway. 
i. Information has been provided to SDMS on 5/24/2013.  Letters from the CPA 


and the independent auditor will be necessary. 
 


c. 2012 Annual Reporting 
i. Olsson has begun compiling information for submittal to CDPHE Solid Waste 


Division. 
 


2. Operation flexibility research: 
a. In order to have operation flexibility with the evaporation ponds, Olsson has 


researched various ways to eliminate or reduce the concentrate.  Attached is the 
list outlining the options Olsson evaluated as well as the challenges associated 
with those options. A large print-out of the treatment and process options will be 
available at the Board meeting.  
 
Based on the research, Olsson recommends moving forward with the steps for 
designing and constructing a third evaporation pond while also collecting 
samples to determine viability of blending RO concentrate with LFH wells for 
augmentation.  


 
3. Evaporation Pond Rehabilitation Action Plan 


a. Since the existing evaporation ponds have had little to no maintenance 
performed, Olsson recommends an assessment of their conditions including the 
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following action items.  The attached technical memo outlines the process in 
more detail.   


i. Minimize RO 
ii. Evaporate 
iii. Survey and Solids Assessment 
iv. Liner Inspection 


 


Item IV.B. – Reserve Analysis: 


The Reserve Analysis has been completed.  The technical memo, attached, outlines 
the findings. The cost and projections developed for the Reserve Analysis will be 
used for the System Development Fee project which provides a basis for the fees 
charged to new development.  
 
Olsson also recommends performing a Rate Study since the majority of the 
information for a Rate Study has already been collected.  A Rate Study evaluates the 
District’s user rates and finances to insure funds are available for future 
requirements. 


 
I will attend the June 4, 2013 Board Meeting and will be prepared to address any of these items, 
as well as any additional items that may arise.  
 
Attachments: 


1. Operation Flexibility Research List 
2. 2013-05-24_Evap Pond Rehabilitation Assessment 
3. 2013-05-23_Memo_Reserve Analysis_rev2 


 
 
File Location: 
G:\Office\Teams\WaterWastewater\Denver Team Folder\Greatrock North Water and Sanitation District\_Board 
Meetings\2013\06-2013\2013-05-28_Engineering Report.docx 







Project #: 013-0212 Phase #: 100
Project:
Subject:


By: Andrea Bollinger Checked By: Josh Cook
Date: 5/22/2013 Date: 5/22/2013


Viable 
Option Option Implemented 1 2 3


Yes
Reduce Concentrate 
through Source Water 
Reclassification


Source water reclassified to 
groundwater on 01/11/10


Yes
Reduce Concentrate 
through Blending 
Modifications


71:29 blend ratio on 
07/17/12


Yes Waste Management
Costly to implement 
($.55/gallon @ 5.8MG = 
$3.2M)


Yes Enhanced Evaporation - 
Surface Aeration


Questionable on precent 
increase of evaporation to 
cost benefit


Scaling issues: O&M


Yes Enhanced Evaporation - 
3rd Pond Costly in terms of capital Limited property available


Yes Augmentation of 
concentrate with LFH wells


Required to met Regulation 
41 and Regulation 38 Permit required by CDHPE


Yes Connect to another water 
District Costly capital investment Potentially higher monthly 


water cost Legal issues


Yes On-site Injection Well
Costly in terms of 
permitting, capital, and 
operations


Yes
Cease RO and implement 
home treatment units 
(POE/POU)


Costly to implement Maintenance on existing 
RO still required


Does not improve outdoor 
water quality


Yes Reduce Concentrate 
through Flux Revisions Lower Water Quality


Changes required to 
programming and anti-
scalant dosing


Doesn't provide operation 
flexibility to rehab the ponds


Yes Cease RO Lower Water Quality Programming change Does not improve outdoor 
water quality


No SVSD WWTF At this time, it will not be 
accepted


No Hudson WWTF
IGA in place 05/05/11; 
Amended 10/04/11; 
Amended 01/03/12


Hauling on hold pending 
resolution of WWTP water 
quality issues


No Locate Haul Tanks at WTP No viable disposal site Aesthetic concerns to 
neighboring properties


Concerns for truck traffic 
through BECR subdivision, 
20,000 gallon tank capacity


No Beneficial Water 
Management Services


Permitting issues can be 
addressed by BWMS, but 
no users defined


Concerns for truck traffic 
through BECR subdivision


No Lochbuie WWTF
Policy is to not accept 
wastewater from outside 
service area


No Denver Metro WWTF
Policy is to not accept 
wastewater from outside 
service area


No Greeley WWTF
Policy is to not accept 
wastewater from outside 
service area


No South Adams County 
WWTF


Policy is to not accept 
wastewater from outside 
service area


No ECCV Deep Well Injection Requires ECCV to change 
permit


Concerns for truck traffic 
through BECR subdivision


No Berthoud WWTF
Will not accept because of 
the sulfate and chloride 
levels in the concentrate


No High Sierra Water


Class 2 Well: Water is not 
associated with the oil and 
gas industry and their 
permits will not allow.


No Direct discharge to Box 
Elder Creek


Discharge permit denied by 
CDPHE-WQCD


No Blend w/ BECR Irrigation 
Supply


Rejected by GNWSD Board 
of Directors- 2012


See TM on Concentrate 
Management dated 
4/26/2013


No Henrylyn Irrigation District Water quality issue CDPHE permitting and 
legal issue with water rights Costsly to implement


No PDC Energy/Fracking Water quality not conducive 
to PDC use


Limited quantity to make 
beneficial


Concerns for truck traffic 
through BECR subdivision


No
Concentrate the 
Concentrate through 
Reverse Osmosis


Costly in terms of capital 
and operations


Still results in a waste 
stream to manage


Doesn't provide operation 
flexibility to rehab the ponds


No Enhanced Evaporation - 
Trickle Structure


CSM study demonstrates 
potential but questionable 
feasibility based upon 
density


No
Concentrate the 
Concentrate through 
Mechanical Evaporation


High capital and operatign 
expense


Still results in a waste 
stream to manage


Doesn't provide operation 
flexibility to rehab the ponds


No Dual Water System for all 
subdivisions Costly to implement Water source unknown


Doesn't solve operator 
flexibility issue with 
evaporation ponds


No A & W Water
Water is not associated with 
the oil and gas industry and  
permits will not allow


F:\Projects\013-0212 GNWSD 3rd Evap Pond\Data\[Concentrate Matrix of Options.xlsx]Sheet1


GNWSD- RO Concentrate / Evaporation Ponds
Treatment and Process Options Evaluated for Concentrate Disposal


Challenges
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TECHNICAL MEMO 


  
  
  


   
 


TO:  GNWSD Board 
FROM:  Andrea Bollinger 


RE:  Evaporation Ponds Rehabilitation 
DATE:  May 24, 2013 


PROJECT #:  013-0056 
PHASE:  100 


Greatrock North Water and Sanitation District (District) uses two evaporation ponds to 
receive reverse osmosis (RO) concentrate.  The evaporation ponds provide storage of the 
concentrate as well as an evaporative surface for disposal of concentrate volume.  The 
condition and maintenance of these evaporation ponds is detailed in this technical memo.  
A discussion of suggested tasks is included below.  These tasks include: 


 
• Reduce concentrate 
• Surveying 
• Assessment of solids in both evaporation ponds 
• Assessment of north evaporation pond liner 


An Opinion of Probable Cost for these items has been prepared and is attached.  The total 
cost, excluding the need for pumping and solids removal is $16,700. 


Existing Infrastructure and Condition  


The north and south evaporation ponds are fed by gravity via a six inch PVC pipe from 
the RO unit.  Records Drawings of the evaporation ponds are available, but accuracy of 
the Record Drawings is unknown.  The Record Drawings have been included in the 
Engineering, Design, and Operation Plan (EDOP) Revision 1, dated May 2013. Records 
drawings indicate the existing 30 mil PVC pond liners were constructed by Colorado 
Lining between 2002 and 2003 with a foot of soil placed as cover over the liner.  


The evaporation ponds have been in operation for approximately ten years.  Historical 
records for the operations and maintenance of the evaporation ponds is unknown.  Two 
key components which are unknown, but must be determined are: 


• Condition of the liner in each pond, 
• Quantity of solids in each pond, 
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Recommendation 


Maintenance of the evaporation ponds is required for continued operation of the RO 
system.  The exact volume of the evaporation ponds and the quantity of solids in each 
evaporation pond is unknown.  


In order to evaluate the condition of the evaporation ponds they need to be taken out of 
service. However, it is not feasible to have both evaporation ponds out of service.  Since 
records show both evaporation ponds were installed at approximately the same time, 
evaluating the liner on the north evaporation pond should be indicative of the condition 
of the south evaporation pond liner. Also, since the south evaporation pond is the only 
evaporation pond with a level sensor connected to the SCADA system, taking the north 
evaporation pond offline will allow the remaining active evaporation pond to continue 
water level monitoring remotely.  The following action plan is recommended:  


1. Minimize RO operations to reduce concentrate into the evaporation ponds. This 
includes continued operation at the minimum blending ratio of 70% blend and 
30% treated. 


2. Isolate: Close the interconnect valve between the evaporation ponds and only 
feed the south evaporation pond. To help evaluate the north evaporation pond 
levels, Olsson proposes installing a gage to manually document water levels 
during each site visit.  The gage should be in one inch increments. 


3. Evaporation: Allow evaporation to reduce the water levels in the north 
evaporation pond for 45 days starting in June 2013 through July 2013.     


a. Based on the monthly evaporation from the Water Master Plan Phase I&II, 
the north evaporation pond levels should reduce by 1.2 feet between June 
and July. While this will not completely empty the north evaporation pond, 
it would allow for an assessment to take place. 


b. The south evaporation pond, which is currently at 4.30 feet, as of May 23, 
2013, will rise approximately 0.5 feet with the RO operated at the 70/30 
ratio, including evaporation losses.   


c. If evaporation alone is not sufficient after 35 days, a pump will be required 
to transfer concentrate from the north evaporation pond to the south 
evaporation pond.  At that time, pond levels will need to be reassessed to 
determine how much concentrate can be transferred. 


4. Survey and Solids Assessment: Survey the north and south evaporation ponds 
while also conducting a solids assessment using a sludge judge. The surveyed 
cross sections in conjunction with the solids assessment allows for a more 
accurate accounting of the evaporation ponds capacities.  


a. Coordination between Ramey Environmental Compliance (REC) and 
Olsson will be necessary so both parties will be on site.  REC can conduct 
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the solids assessment utilizing the sludge judge while Olsson 
simultaneously performs the survey.  


b. REC should collect samples of the solids while on site for testing.  This 
data will be used in the assessment of the quantity of solids in the 
evaporation pond as well as facilitate in disposal options. 


5. Lining Inspection: After Step 3 and the evaporation pond level has reduced, 
Colorado Lining can conduct an assessment, collecting samples of the liner and 
testing for material tensile properties.  Testing will be performed by an 
independent third party laboratory.  


The opinion of probable cost for performing the reducing concentrate, survey, assessing 
the solids, liner inspection, and testing totals $16,700.  Detailed opinion of probable cost 
is attached.  In the event, concentrate must be pumped from the north evaporation pond 
to the south, additional cost will be incurred.   


Solids removal may be necessary; however, at this time there are too many variables to 
develop a comprehensive action plan for removal.   Olsson recommends performing the 
above mentioned tasks in order to better estimate the quantity of solids accumulation 
and viable removal and disposal options. 


 


 


 


 


 


 


 


 


 


 


 


 


 


File: F:\Projects\013-0056 GNWSD Operations\Data\Evap Pond Rehab Maintenance\2013-05-24_Evap 
Pond Rehab Asses.doc 
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TECHNICAL MEMO 


  
  
  


   
 


TO:  GNWSD Board 
FROM:  Andrea Bollinger 


RE:  Reserve Analysis 
DATE:  May 23, 2013 


PROJECT #:  013-0057 
PHASE:  100 


Olsson Associates performed a reserve analysis which analyzed the life cycle 
replacement costs for Greatrock North Water and Sanitation District’s (GNWSD) major 
water system’s components.  The major components included pumps, impellers, 
motors, flow meters, tanks, electrical control panels, unit heaters, chemical feed pumps, 
wells, etc.  Olsson utilized Ramey Environmental Compliance (REC) and Special 
District Management Services to provide equipment age and maintenance records 
based upon a detailed inventory of the structures and equipment associated with: 


 Two alluvial wells 
 Three Upper Arapahoe Wells 
 Three Laramie-Fox Hills Wells 
 Reverse Osmosis water treatment facility, including chemical feed systems 
 Four potable water storage tanks 
 Box Elder Creek Ranch pump station 
 Rocking Horse Farms pump station 
 Greatrock North pump station 
 Flow meter vaults 
 Air/vacuum stations 
 Instrumentation and control components 
 Two concentrate ponds 


REC provided Olsson a partial list of the GNWSD equipment from their Allmax 
database.  Utilizing the database, Olsson conducted a site visit on January 29, 2013.  
After conducting a site visit, the equipment list was compiled and updated and then 
Olsson contacted the vendors and manufacturers of the equipment to assist with 
obtaining missing information and to determine replacement, operation, and 
maintenance costs.  In the event the equipment listed did not have a manufacturer such 
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as the case for structures and the evaporation ponds, Olsson utilized past experience to 
determine replacement costs.   


Figure 1 provides the 20 year cost projection in 2013 dollars.  Figure 2 provides the 20 
year cost projection taking into account inflation.  The 20-year historical average for 
inflation is 2.86% based on information from Colorado Department of Local Affairs 
website(1).  However, 3% inflation was used as a conservative measure for future 
budgeting.   


Overall, the yearly equipment replacement costs, shown in Figures 1 and 2, are 
consistent; indicating GNWSD should be planning for a large expense in 9-10 years.  A 
closer analysis of those years, Figure 3, shows the increase in capital expenditures 
would primarily be the result of rehabilitating the north and south evaporation ponds.  
Proactive maintenance on the evaporation ponds could extend the timeframe for this 
expense by several years. 


The cost and projections developed for the Reserve Analysis will be used for the 
System Development Fee project which provides a basis for the fees charged to new 
development.  Olsson recommends performing additional work to perform a Rate Study.  
A Rate Study evaluates the District’s rates and finances to insure sufficient funds are 
available when replacement of equipment is needed.  


 


 


 


 


 


 


 


 


 


 


 


(1) Colorado Department of Local Affairs (2013). Inflation / Denver-Boulder-Greeley Consumer Price 
Index. Retrieved from  http://www.colorado.gov/cs/Satellite/DOLA-Main/CBON/1251594680280. 


File: F:\Projects\013-0057 GNWSD Reserve Analysis\Documents\Reports\2013-05-23_Memo_Reserve 
Analysis.doc 
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Figure 1: 20 Year Projection, Current Costs (2013) 
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Figure 2: 20 Year Projection, Future Costs 
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Figure 3: Expenditures in Year 9 and 10 








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 
Andrea Bollinger, PE District Engineer 
 
DATE: June 4, 2013 
TIME: 5:30 P.M. 
PLACE: United Power 


500 Cooperative Way 
Brighton, Colorado 80603 


 
I. 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). 


  
 
II. 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. 
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1. Review and approve the Minutes from the May 7, 2013 regular meeting 
(enclosure). 
 


2. Review and ratify acceptance of cash position schedule and unaudited 
financial statements through the period ending April 30, 2013 (enclosure).  
  


 
REGULAR AGENDA 


 
III. FINANCIAL MATTERS  
 


A. Discuss status of 2012 Audit. 
  


 
IV. 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 §24-6-402(4) (b) and (e), C.R.S., if necessary. 
  


 
B. Presentation of Reserve Study. 


  
 
V. CAPITAL IMPROVEMENT PROJECTS 


 
A.   


 
VI. OPERATIONS/MAINTENANCE MATTERS 
 


A. Operations and Maintenance update (enclosure). 
  


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


  
 


C. Review monthly water quality report (enclosure). 
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VII. LEGAL MATTERS 
 


A. Review and consider approval of First Addendum to Independent Contractor 
Agreement between the District and Olsson Associates, Inc. for Engineering 
Design and Operations Plan – Reverse Osmosis Concentrate Ponds (enclosure).  
  


 
VIII. EXECUTIVE SESSION MATTERS 
 


A. Executive Session §24-6-402(4)(e), C.R.S.; Discuss Engineering Services and 
Negotiations Pertaining Thereto. 
  


 
IX. WATER MATTERS 


 
A.   


 
X. OTHER BUSINESS 
 


A. Discuss status of creation of District website. 
  
 


B. Discuss grant funding research (enclosure). 
  


 
XI. 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.   


 
XII. ADJOURNMENT THE NEXT MEETING IS SCHEDULED FOR TUESDAY, 


JULY 2, 2013 AT 5:30 P.M. 
 
Informational Enclosure: 


 Memorandum from Adams County regarding Public Hearing regarding increase of Board 
of County Commissioners from three to five 

























 


 
WATER & SANITATION DISTRICT 


 
Date:  May 28, 2013 
 
To:  Greatrock North Water and Sanitation District, Board of Directors 
 
From:  Lisa A. Johnson, District Manager 
 
Re:  June 4, 2013 Manager’s Report 
 
Agenda Action Items 
 
II. A. Consent Agenda 
 


1. May 7, 2013 Regular Meeting Minutes. 
2. Financial statements ending April 30, 2013. 
 
I recommend approval of the consent agenda items. 


 
VII.A. First Addendum to Independent Contractor Agreement between the District and 


Olsson Associates, Inc. for Engineering, Design and Operations Plan – Reverse Osmosis 
Concentrate Ponds. 


 
 CDPHE is requiring the District to prepare and submit an Annual Report for concentrate 


produced as well as a response to the Final Determination Letter of Approval with 
Conditions.  Olsson Associates has submitted a proposal in the amount of $3,100 to 
complete these tasks.  There is a positive balance on the original contract of $1,000, 
therefore the increase in cost will be $2,100. 


 
 I recommend approval of the First Addendum to Independent Contractor Agreement 


between the District and Olsson Associates, Inc. for Engineering, Design and 
Operations Plan – Reverse Osmosis Concentrate Ponds. 


 
 


 
 
 







 


Updates on Other District Related Items 
 
Summary of Discussions from mid-month meeting with Directors Fleck and Wyckoff – Ms. 
Bollinger and I met with Directors Fleck and Wyckoff on May 14, 2013.  Discussions continued on 
concentrate management efforts and the need for a 3rd evaporation pond.    
 
Valve Exercising at BECR and RHF – REC has provided a proposal to exercise the valves in 
BECR and RFH for a not to exceed amount of $6,960.  The District has budgeted $8,300 for 
distribution system maintenance in 2013.  The proposed amount is within the budget and therefore I 
have given Jeff the approval to proceed. 
 
 
Total Water Production from April 6, 2013 through May 5, 2013 = to be distributed at meeting 


 
Total Usage billed from April 6, 2013 through May 5, 2013 = to be distributed at meeting. 
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   MINUTES OF A REGULAR MEETING OF 
THE BOARD OF DIRECTORS OF THE 


GREATROCK NORTH WATER AND SANITATION DISTRICT 
HELD 


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


ATTENDANCE  Directors In Attendance Were: 
Terry Krayenhagen 
Robert William Fleck 
Jeffrey Polliard 
Brian K. Rogers 
John D. Wyckoff 
 
Also In Attendance Were: 
Lisa A. Johnson; Special District Management Services, Inc.  
 
Jennifer Gruber Tanaka, Esq.; White Bear & Ankele, P.C. 
 
Andrea Bollinger, Mike Yost and Josh Cook; Olsson Associates, Inc. 
 
Brad Simons, Member of the Public 
 
Mark Bodane; Fire Chief, Greater Brighton Fire Protection District 
__________ 
 


DISCLOSURE OF 
POTENTIAL 
CONFLICTS OF 
INTEREST 


 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.  
__________ 
 


ADMINISTRATIVE 
MATTERS 


 Agenda: Ms. Johnson distributed for the Board’s review and approval a proposed
Agenda for the District’s regular meeting. 
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Following discussion, upon motion duly made by Director Rogers, seconded by 
Director Polliard and, upon vote, unanimously carried, the Agenda was approved, 
as amended. 
 
Board of Directors’ Report:  There was nothing new to report. 
 
Manager’s Report: Ms. Johnson presented and the Board reviewed the May
Manager's Report.  The Board authorized Ramey Environmental Compliance, 
Inc. (“REC”) to clean and paint the corroded pumps at Greatrock North facility 
for an amount not to exceed $750.  The Board asked staff to contact three waste
removal services in the Brighton area to determine the cost to provide weekly
trash service to the Box Elder Creek Ranch (“BECR”) facility.  The Board did not 
authorize the purchase of a heavy duty stapler and instead asked Ms. Johnson to
contact REC and ask if they could provide one on loan to the District to complete 
the mapping project at BECR facility.  A copy of the Manager’s Report is 
attached hereto and is incorporated herein by this reference. 
 
Fire Protection Plan for the District: Fire Chief, Mark Bodane with the Greater 
Brighton Fire Protection District (“GBFPD”), addressed the Board regarding a 
recent fire that occurred in an area close to the District and mentioned that the 
GBFPD tapped the water supply via hydrants within the District to fight the fire. 
He noted that the amount of water used equaled between 80,000 - 100,000 
gallons.  The Board asked questions and the Chief responded regarding the 
process the GBFPD goes through when determining how to fight a fire that does
not have a public water source close by.  The Board thanked Chief Bodane for his
time and effort to attend the meeting.  The Chief left the meeting at this point. 
__________ 
 


CONSENT AGENDA  The Board considered the following actions: 
 


 Approval of the Minutes from the April 2, 2013 regular meeting. 
 


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


General Fund $ 34,255.89 
Debt Service Fund $ 97.50 
Capital Projects Fund  $ 5,280.50 
Total Claims: $ 39,633.89 
 


 Ratify acceptance of cash position schedule and unaudited financial
statements through the period ending March 31, 2013. 
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 Ratify approval of Letter of Completion of Services and Termination of 
Agreement – for the Independent Contractor Agreement for Evaporative 
Pond Sensor Replacement with Timber Line Electric & Control Co. 


 
 Consider approval of payment of claims through the period ending May 7


2013, as follows: 
 
General Fund $ 31,624.23 
Debt Service Fund $ 32.50 
Capital Projects Fund  $ 3,233.25 
Total Claims: $ 34,889.98 


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


FINANCIAL 
MATTERS 


 General Obligation Refunding and Improvement Bonds, Series 2013: The 
Board entered into discussion regarding the General Obligation Refunding and
Improvement Bonds, Series 2013. 
 
Advance Refund Callable 2007 Bonds:  Ms. Johnson discussed with the Board 
the report from Bruce O’ Donnell, with George K. Baum & Company, on the 
Advance Refund Callable 2007 Bonds.  Mr. O’Donnell provided an analysis of 
the current debt structure and determined that there would not be a net present 
value savings at this time to the District in the restructuring of the current debt. 
He will continue to monitor the market and let the District know when the market 
would allow for a successful restructure. 
__________ 
 


ENGINEER’S 
REPORT 


 Engineer’s Report:  Ms. Bollinger presented the April 29, 2013 Engineer’s 
Report to the Board.  A copy of the Report is attached hereto and is incorporated
herein by this reference. 
 
Evaporation Ponds:   
 
Location and Costs to Acquire Land for Third Evaporation Pond:  The Board 
discussed two options:  1) constructing a third evaporation pond, or 2) locating a 
source to receive the concentrate water, hauling the water, removing the sludge
and rehabilitating the current ponds. 
 
The Board directed staff to continue the effort to try and locate a source to receive
the concentrate water and complete the analysis of what the operation and 
maintenance costs would be to drain and maintain the current ponds. 
__________ 
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OPERATIONS AND 
MAINTENANCE 
MATTERS 


 Operations and Maintenance Update: The Board reviewed the Monthly 
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 
March 6, 2013 through April 5, 2013. 
 
Water Quality Issues in Box Elder Creek Ranch and Rocking Horse Farms: 
The Board reviewed the monthly water quality report. 
__________ 
 


OTHER BUSINESS  Resident Request for Compensation:  President Krayenhagen reported to the 
Board regarding a request from resident Mike Clark for compensation for 
damaged clothing and increased water use due to the District’s assistance with a
nearby fire.  President Krayenhagen reported that he spoke with Mr. Clark after 
receiving his correspondence and explained the issue and Mr. Clark was
understanding of the issue and decided not to pursue monetary compensation. 
 
District Website:  It was noted that the District’s website creation is in process.
Training is scheduled for May 15, 2013 and staff is hopeful to launch the website
in June of 2013. 
__________ 
 


COMMUNITY 
COMMENTS 


 Community Comments: There were no community comments. 
__________ 
 


ADJOURNMENT  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 
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THESE MINUTES APPROVED AS THE OFFICIAL MAY 7, 2013 MINUTES 
OF THE GREATROCK NORTH WATER AND SANITATION DISTRICT BY
THE BOARD OF DIRECTORS SIGNING BELOW: 
 
______________________________ 
Terry Krayenhagen 
 
______________________________ 
Robert William Fleck 
 
______________________________ 
Jeffrey L. Polliard 
 
______________________________ 
Brian K. Rogers 
 
______________________________ 
John D. Wyckoff 


 







 


 
WATER & SANITATION DISTRICT 


 
Date:  April 29, 2013 
 
To:  Greatrock North Water and Sanitation District, Board of Directors 
 
From:  Lisa A. Johnson, District Manager 
 
Re:  May 7, 2013 Manager’s Report 
 
Agenda Action Items 
 
II. A. Consent Agenda 
 


1. April 2, 2013 Regular Meeting Minutes. 
2. April 16, 2013 claims. 
3. Financial statements ending March 31, 2013. 
4. Ratify the approval of completion of services and termination of agreement – Box 


Elder Creek Ranch Building Exterior Painting Services. 
 
I recommend approval of the consent agenda items. 


 
 


Updates on Other District Related Items 
 
2nd 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 
 
 
 
 
 







 


Rocking Horse Farms Facility 
- can you dispose of the dog kennels stored inside the pump station? - Mike will dispose of. 
- the vent on the door is in need of repair.  Do we still need the vent or could we replace the door 
 with an unvented door? - Mike just covered for the winter but says the vent is fine. Did you see 
 something else wrong with it? 


- the electrical fitting at the well on the top of the hill is still in need of repair. - Dan’s Electrician 
 will be out in the morning to look at. 
- found lots of trash at this site – broken bottle, cell phone, wood and steel pieces (they are all 
 located by the generator). - Mike picked up last week. 
 
Box Elder Creek Ranch Facility 
- maps – when will they be hung in the new hanging file cabinet? - Within the next Month Mike 
 needs a heavy duty stapler we will purchase and charge to the District. 
- I noticed several devices are utilizing one electrical outlet via extension cord, etc.  Can you 
 solicit a proposal to install another electrical outlet in the facility by the computer? - I will ask 
 Timberline to provide a quote. 
- can you ask Mike to remove the boxes that the computer and printer came in? - Yes, once we 
 can get a small dumpster to toss things away. 
- how do we dispose of the chemical in the R.O. building that we don’t use anymore? Not sure, 
 we will have to see if we can use it elsewhere. It may have to stay for a while. 
- the tubing that drains into the floor in front of the chemicals, is this the line that sends the 
 concentrate to the ponds?  Should this be secured to the drain in the floor or is it okay to be 
free  standing like it is? - This is for the permeate and is used when a CIP is done and it’s used 
for  filling the anti-scaliant drum. It’s fine with us the way it is.  
- Trash and debris continues to be an issue at all sites.  Is it difficult to pick up the trash and 
 debris and dispose of it elsewhere?  Get a dumpster and Mike will dispose of trash while on 
 site. Do we need a trash container with trash service at one of the sites? - Yes, Boxelder. 
- Emergency Preparedness Plan – does this need to be posted at all locations? - Just where the 
 records are keep (boxelder). It will get eaten by mice at the other locations. 
 
 
Summary of Discussions from mid-month meeting with Directors Fleck and Wyckoff – Ms. 
Bollinger and I met with Directors Fleck and Wyckoff on April 19, 2013.  Discussions centered on 
concentrate management efforts. It is thought that if the District could empty the ponds of 
concentrate water and sediment, we could then perform maintenance on the existing ponds and 
ultimately have two empty ponds and possibly no need for a third pond. Ms. Bollinger was asked to 
schedule a meeting with East Cherry Creek Valley WSD to discuss a possible IGA with them to 
receive our concentrate water.  She will also determine how long it would take to fill the existing 
ponds, once empty, with concentrate at a 70/30 blend/treat ratio during the winter. 
 
 
 
We also discussed not treating any water during the summer months.  I was asked to talk with Jeff 
Rabas about this idea and what issues, if any, he sees with this.    







 


 
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  
 
 







 


 
 
 
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 


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


ii. On April 22nd, Terry Krayenhagen, sent Olsson a memorandum prepared by 
Jeff Moeller with the Water Environment Research Foundation (WERF) for 
Greg Johnson with the Colorado Water Conservation Board, dated December 
20, 2011 with the subject Quarterly Report (July 18, 2011 – Oct 18, 2011).  
The memorandum discussed zero liquid discharge (ZLD) and sustainable 
disposal options for concentrate.  A copy of the memorandum is not included 
with the engineering report due to its length.  
 
Olsson briefly reviewed the memorandum and explained ZLD is a term that 
represents a goal and goes back to the ‘concentrating the concentrate’ 
concept, see attached email. 


 
b. EDOP: 


i. Annual Reporting: 
1. Per the States Section 9 Waste Impoundments Section 9.3.5(D) 


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


Attached in Exhibit A is an outline of the response. 
 


iii. Section 9 Stakeholder Meeting 
1. Olsson will be attending the next Section 9 Stakeholder Meeting on April 


30, 2013. 
 
Additional Engineering Items 
 


• 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.   
 Olsson 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. 
 I 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 I 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 I will be prepared to address any 
of these items, as well as any additional items that may arise.  
 


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


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







 


4690 Table Mountain Drive, Suite 200 TEL 303.237.2072 
Golden, CO 80403 FAX 303.237.2659 www.oaconsulting.com 


  
 
 
 
 
 
 
 
 
 
 


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 23rd, 2013, Olsson performed a follow-up call to verify the information previously 
researched and to determine if anything had changed.  At that time, it was confirmed an NPDES 
permit would be required, but the water could not be used for irrigation purposes, directly.  The 
NPDES permit would cover the discharge of the blended RO concentrate to waters of the State. 
After which, it could be removed for irrigation purposes.  The blended water would be required 
to meet both the basic ground water standards, Regulation 41, and surface water standards, 
Regulation 38.  The surface water closest to the existing evaporation ponds is COSPMS05C, 
classified as Colorado 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  
Item Quantity Unit Unit Cost  Cost  


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" thickness) 


19,500 SY $           32 $      624,000 


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


 
 
 
 
 
 
 
 
 


(This section intentionally left blank) 
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Option 3. Cease Reverse Osmosis (RO) Operations 
Option three involves GNWSD ceasing RO operations at the plant located in Box Elder Creek 
Ranch subdivision and a onetime purchase of point of entry (POE) units for the residences.   
 
Two local businesses, who install POE units, were contacted; Chuck the Water Man and 
Culligan.  Based on conversations with Chuck the Water Man, a POE unit of 1,800 gallons per 
day (gpd) would be adequate for a family of six.  The unit includes a cartridge RO filter, holding 
tank, Grundfos pump with VFD, a neutralizer, and a UV sterilizer to ensure the safety of the 
water.  Appendix D contains the POE unit information for three different POE units to 
accommodate space restrictions in various homes.  Table 3 provides a cost for a typical system.  
Annual operations and maintenance (O&M) cost were not provided. 
 


Table 3: Chuck the Water Man POE Cost 


Item 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 
Item 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 Quantity 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  


 











  


Fact Sheet No. 0.506 Crop Ser ies| I rr igat ion


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


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. 


by T.A. Bauder, R.M. Waskom, P.L. Sutherland and J. G. Davis*


Irrigation Water Quality Criteria
 


Irrigation Water Quality 
Criteria 


Soil scientists use the following categories 
to describe irrigation water effects on crop 
production and soil quality: 
•	 Salinity hazard - total soluble salt content
•	 Sodium hazard - relative proportion of 


sodium to calcium and magnesium ions
•	 pH - acid or basic
•	 Alkalinity - carbonate and bicarbonate 
•	 Specific ions: chloride, sulfate, boron, and 


nitrate. 
Another potential irrigation water quality 


impairment that may affect suitability for 
cropping systems is microbial pathogens. 


Salinity Hazard 


*T.A. Bauder, Colorado State University Extension 
water quality specialist; R.M. Waskom, director, 
Colorado Water Institute; P.L. Sutherland, USDA/
NRCS area resource conservationist; and J.G. 
Davis, Extension soils specialist and professor, soil 
and crop sciences. 5/2011


Corn plant damaged by saline sprinkler 
water.


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
Moderate1	 1.51	-	3.00
Severe2	 ≥	3.00


*dS/m	at	25°	C	=	mmhos/cm
1Leaching	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 (ECw). The primary effect of 
high ECw 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. 







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 ECw 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 ECw 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 (ECw), 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., Cl¯, NO¯


3) and positively charged 
ions (e.g., Ca++, Na+). Another common 
source of confusion is the variety of unit 
systems used with ECw. The preferred unit 
is deciSiemens per meter (dS/m), however 
millimhos per centimeter (mmho/cm) and 
micromhos per centimeter (µmho/cm) 
are still frequently used. Conversions to 
help you change between unit systems are 
provided in Table 3. 


Table 2. Potential yield reduction from saline water for selected irrigated crops.1 


	 	 	 % yield reduction
Crop 0% 10% 25% 50%


 —————————	ECw
2—————————


Barley	 5.3	 6.7	 8.7	 12
Wheat	 4.0	 4.9	 6.4	 8.7
Sugarbeet3	 4.7	 5.8	 7.5	 10
Alfalfa	 1.3	 2.2	 3.6	 5.9
Potato	 1.1	 1.7	 2.5	 3.9
Corn	(grain)	 1.1	 1.7	 2.5	 3.9
Corn	(silage)	 1.2	 2.1	 3.5	 5.7
Onion	 0.8	 1.2	 1.8	 2.9
Dry	Beans	 0.7	 1.0	 1.5	 2.4
1Adapted	from	“Quality	of	Water	for	Irrigation.”	R.S.	Ayers.	Jour.	of	the	Irrig.	and	Drain.	Div.,	ASCE.	
Vol	103,	No.	IR2,	June	1977,	p.	140.	
	2ECw	=	electrical	conductivity	of	the	irrigation	water	in	dS/m	at	25


oC.	
	3Sensitive	during	germination.	ECw	should	not	exceed	3	dS/m	for	garden	beets	and	sugarbeets.	


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


2.     
   


Potential for Water Infiltration Problem


Irrigation      
water SAR Unlikely Likely


	 	 -----------ECw
2	(dS/m)----------


0-3	 >	0.7	 <	0.2
3-6	 >	1.2	 <	0.4	
6-12	 >	1.9	 <	0.5
12-20	 >	2.9	 <	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 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	µmho/cm
Water	salinity	hazard	 ECw	(dS/m)	 640	 TDS	(mg/L)
	 	 	 for	EC	<5	dS/m
Water	salinity	hazard	 ECw	(dS/m)	 800	 TDS	(mg/L)
	 	 	 for	EC	>5	dS/m
Water	NO3N,	SO4-S,	B	applied	 ppm	 0.23	 lb	per	acre	inch		
	 	 	 	 	 of	water
Irrigation	water	 	 acre	inch	 27,150	 gallons	of	water


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


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


Na	concentration	 <46	 46-230	 231-460	 >460
Cl	concentration	 <175	 175-350	 351-700	 >700
	 	 Apricot	 Pepper	 Alfalfa	 Sugarbeet
	 	 Plum	 Potato	 Barley	 Sunflower
	 	 Tomato	 Corn	 Sorghum	


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


Definitions 
Abbrev. Meaning	
mg/L	 milligrams	per	liter	
meq/L	 milliequivalents	per	liter	
ppm	 parts	per	million	
dS/m	 deciSiemens	per	meter	
µS/cm	 microSiemens	per		 	
	 centimeter	
mmho/cm	 millimhos	per	centimeter	
TDS	 total	dissolved	solids


________________________________________________________________________________________________________________________________________________________







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.


(HCO3) content, an “adjusted” SAR 
(SARADJ) 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 HCO3  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 (ECw) 
water is greater than high ECw waters at the 
same sodium content (Table 4). Therefore, a 
more accurate evaluation of the infiltration/
permeability hazard requires using the 
electrical conductivity (ECw) 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 (HCO3


-) and carbonate (CO3
2-) 


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 


Sodium Hazard


Infiltration/Permeability Problems


Although plant growth is primarily 
limited by the salinity (ECw) 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, 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 


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. 


meq/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)


SAR =
Na+ meq/L


√(Ca++ meq/L) + (Mg++ meq/L)
2


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 
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CSU	Extension	programs	are	available	to	all	without	
discrimination.	No	endorsement	of	products	mentioned	
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mentioned.


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 SO4-S in 
irrigation water. 


Nitrogen 
Nitrogen in irrigation water (N) is 


largely a fertility issue, and nitrate-nitrogen 
(NO3-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 NO3-N (45 
ppm NO¯


3). Table 3 provides conversions 
from ppm to pounds per acre inch.


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.


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.



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













Water Analysis Test Packages 


Domestic Water Quality Complete Nutrient Analysis 
Evaluation for Irrigation Suitability 


Alkalinity (Incl. Carbonate & Bicarbonate) Alkalinity (Incl. Carbonate & Bicarbonate) 


Calcium Ammonia 


Chloride Boron 


Fluoride Calcium 


Iron Chloride 


Magnesium Copper 


Nitrate Iron 


pH Magnesium 


Sodium Adsorption Ratio Manganese 


Sodium Molybdenum 


Sulfate Nitrate 


Total Dissolved Solids pH 


Total Hardness Phosphate 


Price Per Sample $80.00 Potassium 


Price Per Sample (Incl. Total Coliform PA) $103.00 Salinity (Electrical Conductivity) 


Sodium 


Standard Nutrient Analysis Sodium Adsorption Ratio 


Evaluation for Irrigation Suitability Sulfate 


Alkalinity (Incl. Carbonate & Bicarbonate) Zinc 


Ammonia Price Per Sample $105.00 


Boron 


Calcium 


Chloride 


Copper 


Iron 


Magnesium 


Nitrate 


pH 


Phosphate 


Potassium 


Salinity (Electrical Conductivity) 


Sodium 


Sodium Adsorption Ratio 


Price Per Sample $85.00 
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OLSSON ASSOCIATES ASSUMES


NO RESPONSIBILITY FOR


EXISTING UTILITY LOCATIONS


(HORIZONTAL OR VERTICAL).


THE EXISTING UTILITIES SHOWN


ON THIS DRAWING HAVE BEEN


PLOTTED FROM THE BEST


AVAILABLE INFORMATION.  IT IS


HOWEVER THE RESPONSIBILITY


OF THE CONTRACTOR TO FIELD


VERIFY THE LOCATION OF ALL


UTILITIES PRIOR TO THE


COMMENCEMENT OF ANY


CONSTRUCTION ACTIVITIES.


NOTE


THIS DOCUMENT HAS BEEN


RELEASED BY OLSSON


ASSOCIATES ONLY FOR


REVIEW BY REGULATORY


AGENCIES AND OTHER


PROFESSIONALS, AND IS


SUBJECT TO CHANGE. THIS


DOCUMENT IS NOT TO BE


USED FOR CONSTRUCTION.
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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 H inch (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. 


† 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 


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


S150 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 W x H inch (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. 


† 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: 


204716               SYSTEM, RO, R1-1140, 220V 60HZ 1PH, AXEON 


204717               SYSTEM, RO, R1-1140, 220V 50HZ 1PH, AXEON 


204718               SYSTEM, RO, R1-1140, 220V 60HZ 3PH, AXEON 


204719               SYSTEM, RO, R1-1140, 220V 50HZ 3PH, AXEON 


204720               SYSTEM, RO, R1-1140, 380V 50HZ 3PH, AXEON 


204721               SYSTEM, RO, R1-1140, 460V 60HZ 3PH, AXEON 


Options & Upgrades 


Part Number:    Description: 


204735               SYSTEM, RO, R1-1140, CONTROLLER, AUTO FLUSH, 220V 60HZ 1PH, S150 


205310               SYSTEM, RO, R1-1140, CONTROLLER, AUTO FLUSH, 220V 50HZ 1PH, S150 


204736               SYSTEM, RO, R1-1140, CONTROLLER, AUTO FLUSH, 220V 60HZ 3PH, S150 


205311               SYSTEM, RO, R1-1140, CONTROLLER, AUTO FLUSH, 220V 50HZ 3PH, S150 


204737               SYSTEM, RO, R1-1140, CONTROLLER, AUTO FLUSH, 380V 50HZ 3PH, S150 


204738               SYSTEM, RO, R1-1140, CONTROLLER, AUTO FLUSH, 460V 60HZ 3PH, S150 


                


204729               SYSTEM, RO, R1-1140, 220V OUTLET, PUMP, CHEMICAL, 220V 60HZ 1PH 


205312               SYSTEM, RO, R1-1140, 220V OUTLET, PUMP, CHEMICAL, 220V 50HZ 1PH 


205313               SYSTEM, RO, R1-1140, 220V OUTLET, PUMP, CHEMICAL, 220V 60HZ 3PH 


205314               SYSTEM, RO, R1-1140, 220V OUTLET, PUMP, CHEMICAL, 220V 50HZ 3PH 


205315               SYSTEM, RO, R1-1140, 220V OUTLET, PUMP, CHEMICAL, 380V 50HZ 3PH 


204730               SYSTEM, RO, R1-1140, 220V OUTLET, PUMP, CHEMICAL, 460V 60HZ 3PH 


                


204723               SYSTEM, RO, R1-1140, MEMBRANE, HF5 - 4040, AXEON 


204724               SYSTEM, RO, R1-1140, MEMBRANE, NF3 - 4040, AXEON 


204725               SYSTEM, RO, R1-1140, MEMBRANE, NF4 - 4040, AXEON 


206066               SYSTEM, RO, R1-1140, MEMBRANE, HR3 - 4040, AXEON 


                


204726               SYSTEM, RO, R1-1140, VESSEL, PRESSURE, SS, 4040 


                


204727               SYSTEM, RO, R1-1140, CONTROLLER, PH, BL 981411, HANNA 


204728               SYSTEM, RO, R1-1140, SWITCH, TANK, PRESSURE, HIGH 


204739               SYSTEM, RO, R1-1140, VALVE, RELIEF, PRESSURE, PUMP, CE COMPLIANT 


204740               SYSTEM, RO, R1-1140, CONTROLLER, BOARD, EXPANDER, S150 


205316               SYSTEM, RO, R1-1140, CONTROLLER, DUAL, TDS, S150 


                


204741               SYSTEM, RO, R1-1140, VALVE, BLENDING 


204742               SYSTEM, RO, R1-1140, PORTS, SAMPLE, PERMEATE 







204743               SYSTEM, RO, R1-1140, CRATE, WOOD, SINGLE 


 
Images
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  AXEON V1 Series Coming Soon!
 
AXEON V1-Series Reverse Osmosis (RO) Systems are designed and manufactured for commercial


and light industrial applications. These 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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Andrea Bollinger


From: Andrea Bollinger
Sent: Tuesday, April 23, 2013 7:57 AM
To: Lisa Johnson
Cc: Brad Simons; Josh Cook (jcook@olssonassociates.com); 'Terry Krayenhagen'
Subject: RE: PDF of brine handling paper


Lisa, 
 
Please thank Terry and/or the resident for sending this info.  From briefly reading the background section ZLD is 
something we have looked into.  This goes back to the ‘concentrating the concentrate.’   I attended a Webinar in January 
that talked about ZLD and the market dynamics and technology trends in brine concentrate.  The webinar highlighted: 
 
Although often used to describe a technology consisting of an evaporator and a crystallizer, ZLD is a term that represents 
a goal. Brine management was a major buzz topic at the Singapore International Water Week and Zero Liquid Discharge 
(ZLD) is an example of the extreme end of the brine management spectrum in which the brine is reduced down to a solid 
waste. There are multiple ways of achieving ZLD, with varying costs and complexity. Technologies include crystallizers, 
dual RO systems, electrodialysis, and membrane distillation just to name a few.  As disposal of brine concentrate from 
water and wastewater treatment facilities becomes increasingly challenging, ZLD and high‐recovery technology is 
expected to see increasing adoption. Most installed ZLD systems are in industrial applications but there is also the 
potential for use in seawater and brackish water desalination, particularly at inland desalination plants treating brackish 
groundwater. 
 


 Regulation changes are highlighting the benefit for reusing water 


 ZLD units are difficult in estimating cost and performance. Some of the parameters which are challenging 
include: 


o Calcium carbonate 
o Calcium sulfate 
o Silica 
o Salts 
o Sodium sulfate 
o Magnesium chloride 
o Calcium chloride 


 The water is complex to analyze. 


 We push against the solubility as the concentrate is further reduced. 


 Can be costly to operate because of energy needed. 


 Currently a large push for ZLD is being seen in the energy/ oil and gas areas where budgets are larger. 
 
Lisa please let me know if the board has more questions on this or if you need further action. 
 
Thanks, 
 
Andrea Bollinger, EI | 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 
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Cc: Andrea Bollinger 
Subject: Fwd: PDF of brine handling paper 
 
Lisa, 
 
One of our residents sent this to me.  I believe that Brad looked at this last year, but I'm not sure.  It's more 
pages than I have time to read this week.  Can you pass this along to the other Board members tomorrow?   
 
Thanks, 
 
Terry 


---------- Forwarded message ---------- 
From: Rick3 <hughellis12345@gmail.com> 
Date: Mon, Apr 22, 2013 at 5:04 PM 
Subject: PDF of brine handling paper 
To: "terry.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 5th, 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) 
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 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: 


1. Operator Information 
2. Groundwater Monitoring 
3. Record Keeping and Reporting 
4. Personnel Training Plan 
5. Closure Plan 
6. Financial Assurances 


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


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.xls]04012013 
to 04182013


Greatrock North Water and Sanitation District
Historical Evaporation Pond Depths for April


Pond Level- 
2010


Pond Level- 
2013


Pond Level- 
2012


Pond Level- 
2011Date







 
 
 
 


 
 


Greatrock North W & S District 
Monthly Activities 


March 27th - April 22nd  
 


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 = 7”. 
 
4/5/13:  Regular checks and readings.  Greased and cleaned pump motors at 
Greatrock. 
 
4/8/13:  Regular checks and readings.  Responded to low pressure complaint at 16685 
Kenvil St.  It was 70psi.  Mixed RO antiscalent. 
 
4/10/13:  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


Number


Task Priority WO# Type


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


3
grease grease pump motor 1 178.01 Scheduled


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





		May 7, 2013 Minutes

		May 7, 2013 Minutes

		1 (1)

		1 (2)

		2013-04-29_Engineering Report

		1. MEMO_Concentrate Management

		Option 1. Concentrate and Irrigation Blend

		Option 2. Dual Water System

		Option 3. Cease Reverse Osmosis (RO) Operations

		Summary



		2. 2013-04-23_ZLD email response

		3. EXHIBIT A_Annual Report and EDOP

		Annual Report

		EDOP State Response



		4. April Pond Levels

		04012013 to 04182013







		Operations and Maintenance Update







































































































































































































4/6/13 0:00 71,085             336                 ‐               797                   37,798                  27,952        4,199              4                       4.33
4/7/13 0:00 292,457           5,887             ‐               58,903              60,919                  31,858        134,808         83                    4.33
4/8/13 0:00 208,683           4,135             ‐               39,418              53,506                  20,464        91,112            48                    4.33
4/9/13 0:00 67,881             265                 ‐               401                   40,680                  23,610        2,920              5                       4.34
4/10/13 0:00 215,107           4,700             ‐               46,832              36,156                  20,585        106,728         107                  4.34
4/11/13 0:00 80,151             781                 ‐               4,249                41,102                  21,009        12,997            13                    4.34
4/12/13 0:00 206,915           4,495             ‐               46,156              32,736                  19,715        103,736         78                    4.34
4/13/13 0:00 68,041             512                 ‐               2,004                33,097                  24,983        7,439              6                       4.34
4/14/13 0:00 233,457           4,831             ‐               49,107              41,512                  27,016        110,919         72                    4.33
4/15/13 0:00 96,576             1,155             ‐               7,668                46,648                  20,224        20,860            21                    4.37
4/16/13 0:00 213,105           4,633             ‐               47,679              33,990                  19,109        107,607         87                    4.38
4/17/13 0:00 56,565             265                 ‐               410                   32,671                  20,061        3,155              5                       4.39
4/18/13 0:00 395,933           8,110             ‐               80,584              100,626               20,262        186,191         159                  4.39
4/19/13 0:00 51,319             ‐                  ‐               ‐                    30,749                  20,570        ‐                  0                       4.39
4/20/13 0:00 231,908           5,051             ‐               48,285              41,836                  24,618        112,044         75                    4.39
4/21/13 0:00 66,638             232                 ‐               304                   34,822                  28,674        2,604              3                       4.39
4/22/13 0:00 242,881           5,231             ‐               51,923              45,768                  21,421        118,456         83                    4.41
4/23/13 0:00 63,520             414                 ‐               1,360                34,099                  22,031        5,608              7                       4.42
4/24/13 0:00 194,254           4,092             ‐               41,671              33,302                  21,202        93,908            79                    4.41
4/25/13 0:00 86,621             1,064             ‐               6,844                39,141                  20,593        18,964            15                    4.41
4/26/13 0:00 214,296           4,550             ‐               46,838              34,701                  22,443        105,691         73                    4.40
4/27/13 0:00 99,418             1,153             ‐               7,639                40,035                  29,895        20,681            15                    4.39
4/28/13 0:00 341,561           6,124             ‐               59,919              92,292                  44,302        138,835         90                    4.38
4/29/13 0:00 240,024           5,151             ‐               50,856              36,814                  30,913        116,229         61                    4.37
4/30/13 0:00 92,812             951                 ‐               5,766                48,471                  21,020        16,590            14                    4.36
5/1/13 0:00 217,087           4,609             ‐               47,163              36,036                  22,037        107,168         75                    4.40
5/2/13 0:00 67,227             559                 ‐               2,303                35,953                  20,194        8,211              8                       4.39
5/3/13 0:00 206,445           4,449             ‐               45,390              32,238                  21,439        102,850         81                    4.38
5/4/13 0:00 103,383           1,161             ‐               7,604                45,194                  28,589        20,818            16                    4.37
5/5/13 0:00 311,659           5,708             ‐               57,651              79,806                  37,096        131,303         94                    4.37


Gallons 5,037,010        90,602           ‐               865,722            1,332,698            733,882      2,012,629      1,477              


`
Boxelder Pump Station - Flow Totals


Date
Daily 
Totals


UKA-3 LFH-3


UKA 
Wells to 
Boxelder 


Tank


Flow to 
Greatrock 
North & 
Rocking 


Horse Farm 
Tanks


Flow to 
Boxelde


r 
Subdivi


sion


Flow to 
Boxelder 


Tank


Reverse 
Osmosis 
Bypass


Pond 
Level







4/6/13 0:00 32,200              ‐                  ‐                 18,474                   13,725                  
4/7/13 0:00 43,708              ‐                  ‐                 18,805                   24,903                  
4/8/13 0:00 66,440              ‐                  34,045          12,231                   20,163                  
4/9/13 0:00 104,310            ‐                  70,200          13,156                   20,954                  
4/10/13 0:00 92,962              ‐                  68,566          11,042                   13,354                  
4/11/13 0:00 90,259              ‐                  67,604          11,608                   11,047                  
4/12/13 0:00 91,585              ‐                  67,181          11,149                   13,255                  
4/13/13 0:00 93,884              ‐                  66,643          15,199                   12,042                  
4/14/13 0:00 98,055              ‐                  66,296          15,669                   16,090                  
4/15/13 0:00 94,207              ‐                  65,983          12,157                   16,066                  
4/16/13 0:00 90,318              ‐                  65,802          12,071                   12,446                  
4/17/13 0:00 87,787              ‐                  65,686          11,160                   10,941                  
4/18/13 0:00 89,367              ‐                  65,582          11,421                   12,363                  
4/19/13 0:00 88,576              ‐                  65,484          10,881                   12,211                  
4/20/13 0:00 90,859              ‐                  65,489          14,444                   10,925                  
4/21/13 0:00 98,080              ‐                  65,425          18,481                   14,174                  
4/22/13 0:00 98,521              ‐                  65,323          13,899                   19,298                  
4/23/13 0:00 56,989              ‐                  44,945          11,233                   811                       
4/24/13 0:00 29,348              ‐                  ‐                 16,965                   12,383                  
4/25/13 0:00 33,014              ‐                  ‐                 11,439                   21,575                  
4/26/13 0:00 26,940              ‐                  ‐                 14,259                   12,681                  
4/27/13 0:00 33,649              ‐                  ‐                 18,978                   14,671                  
4/28/13 0:00 45,318              ‐                  ‐                 24,514                   20,804                  
4/29/13 0:00 41,379              ‐                  ‐                 16,660                   24,719                  
4/30/13 0:00 32,780              ‐                  ‐                 15,799                   16,981                  
5/1/13 0:00 28,952              ‐                  ‐                 12,962                   15,990                  
5/2/13 0:00 26,111              ‐                  ‐                 12,558                   13,553                  
5/3/13 0:00 28,119              ‐                  ‐                 15,216                   12,903                  
5/4/13 0:00 38,285              ‐                  ‐                 21,645                   16,640                  
5/5/13 0:00 46,366              ‐                  ‐                 23,099                   23,267                  


1,918,369         ‐                  1,010,256     447,176                 460,936               


Greatrock North Water and Sanitation District
Rocking Horse Farms - Flow Totals


Date
Daily 
Totals


Well 
UKA-2


Well 
LFH-2


Flow to 
Rocking 
Horse 


Subdivision


Flow to 
Rocking 


Horse Tank







4/6/13 0:00 50,887             2,420                11                 25,488                    22,968               
4/7/13 0:00 111,434           50,292              23                 26,500                    34,620               
4/8/13 0:00 83,449             34,739              24                 16,670                    32,015               
4/9/13 0:00 39,333             1,844                ‐                18,709                    18,780               
4/10/13 0:00 85,308             39,852              18                 23,588                    21,849               
4/11/13 0:00 48,638             6,042                ‐                13,573                    29,024               
4/12/13 0:00 71,064             38,490              ‐                13,860                    18,713               
4/13/13 0:00 44,797             3,797                ‐                20,954                    20,047               
4/14/13 0:00 89,230             41,242              12                 23,374                    24,603               
4/15/13 0:00 57,301             9,107                12                 18,687                    29,495               
4/16/13 0:00 75,757             39,713              ‐                15,338                    20,706               
4/17/13 0:00 38,769             1,855                ‐                16,095                    20,819               
4/18/13 0:00 238,133           69,619              ‐                82,214                    86,300               
4/19/13 0:00 34,993             ‐                    ‐                17,174                    17,819               
4/20/13 0:00 93,512             42,590              17                 21,093                    29,811               
4/21/13 0:00 46,331             1,614                ‐                25,096                    19,622               
4/22/13 0:00 89,739             44,474              12                 19,937                    25,317               
4/23/13 0:00 52,304             3,020                ‐                16,791                    32,492               
4/24/13 0:00 70,516             34,892              ‐                15,425                    20,199               
4/25/13 0:00 41,743             8,354                ‐                16,772                    16,617               
4/26/13 0:00 77,729             39,002              ‐                17,611                    21,116               
4/27/13 0:00 65,411             8,994                ‐                32,003                    24,414               
4/28/13 0:00 163,225           52,062              18                 41,802                    69,343               
4/29/13 0:00 77,728             43,134              ‐                23,468                    11,127               
4/30/13 0:00 53,557             7,392                ‐                16,028                    30,137               
5/1/13 0:00 73,809             39,319              ‐                15,370                    19,119               
5/2/13 0:00 40,279             4,084                ‐                14,538                    21,658               
5/3/13 0:00 77,441             37,947              ‐                21,157                    18,337               
5/4/13 0:00 63,334             8,992                ‐                26,920                    27,422               
5/5/13 0:00 138,858           48,487              ‐                35,826                    54,545               


2,294,612       763,368           147               692,060                 839,037             


Greatrock North Water and Sanitation District
Greatrock North - Flow Totals


Date
Daily 
Totals


Well 
UKA-1


Well 
LFH-1


Flow to 
Greatrock 


North 
Subdivision


Flow to 
Greatrock 


North 
Tank








 
 
 
 


 
 


Greatrock North W & S District 
Monthly Activities 


April 24th -  May 24th  
 


4/24/13:  Regular checks and readings. Collected and delivered monthly samples. 
 
4/26/13:  Regular checks and readings.  Pond levels = 7”.   
 
4/29/13:  Regular checks and readings. Filled the chlorine day tank.  Mixed the RO 
antiscalent.   
 
5/1/13:  Regular checks and readings.   
 
5/3/13:  Regular checks and readings.  Greased and cleaned pump motors at Rocking 
Horse and Boxelder.  Removed the dog kennels from Rocking Horse.  Cleaned the 
pond aerator. 
 
5/6/13:  Regular checks and readings.  Collected and delivered monthly samples. 
 
5/8/13:  Regular checks and readings.  Greased the pump motors and cleaned the VFD 
filters.  Organized facility maps. 
 
5/10/13:  Regular checks and readings.   
 
5/13/13:  Regular checks and readings.  Changed the cartridge filters on the RO. 
 
5/15/13:  Regular checks and readings.   
 
5/16/13:  Additional visit to prep and prime pumps at Greatrock North. 
 
5/20/13:  Regular checks and readings.   
 
5/22/13:  Regular checks and readings.  Exercised vlaves.  Flushed hydrants at Kenuli 
Ct fire hydrant.  Pond levels still = 7”. 
 
5/24/13:  Regular checks and readings.  Filled the chlorine day tank. 
 
April 24th  to May 24th  


RO Run Time Hrs 152 hrs. 
RO Concentrate Flow – 2 ponds 300,960 gallons 
 
 
 
 
 
 







CONCENTRATE PONDS: 
 
 
 
 
 
 
 
 
 
 
 
 
North Pond 5-3-13       South Pond 5-3-13 
 
 
 
 
 
 
 
 
 
 
North Pond 5-8-13       South Pond 5-8-13 
 
 
 
 
 
 
 
 
 
 
North Pond 5-15-13       South Pond 5-15-13 
 
 
 
 
 
 
 
 
 
 
North Pond 5-24-13       South Pond 5-24-13 







Ramey Environmental Compliance, Inc. (303) 833-5505


Cost to complete Valve Excecising


Boxelder GRN RH FARMS Total


93 54 85 232


$2,790.00 $1,620.00 $2,550.00 $6,960.00


Service Includes:


Report of findings during valve exercising if any


Completed  in 2012





		Operations & Maintenance Report

		2013 Updated Valve Exercising Costs











































Greatrock North WSD
Water Quality Calls 2010 - 2012


Date Complaint Name Address Phone Subd Action Taken


1 02/08/10 Fluoride Greer, Sherry 16385 Jalna Ct 303-637-9200 RHF Discussion and forward lab results


2 03/22/10 Brown water Lloyd 16588 Joppa Ct. RHF Flush on 3/22


3 04/02/10 Bad Hot Water Tank 16460 Tree Haven BOX Discussed with Rob Fleck


4 04/26/10 Gray water turning whites 
gray, smelly Roppo, Mary 16715 Shadowwood Ct 303-659-4688 BOX Discussed with homeowner; flush on 4/28


5 05/07/10 Brown water Randall 16481 Tree Haven St. 303-667-7222 BOX Asked him to run water for a few minutes to see if it would clear


6 05/12/10 Brown water Arnold, Brian 16530 Treehaven 303-655-8121 BOX Flush on 5/12
7 05/18/10 Brown water Lovato 31305 E. 166th Ave. 303-659-2616 BOX Flush on 5/18


8 05/29/10 Murky water; musky smell Paustian, Corinne 16555 Umpire Ct 303-655-1954 BOX Asked her to run water for a few minutes to see if it would clear


9 06/04/10 Brown water Dahlin 16181 Rayburn St. 303-655-1289 BOX Flush on 6/4
10 06/04/10 Brown water Obrechet, Ted 16651 Treehaven 303-659-1914 BOX Flush on 6/4
11 07/10/10 Brown water Montoya, Jeff 31450 E 167th Ave 303-655-0606 BOX Flush on 7/12
12 07/15/10 Brown water Cheserinick 32285 E. 166th Ct. 303-637-0079 BOX Flush on 7/16
13 07/23/10 Brown water Frank 16261 Timber Cove St. BOX Flush on 7/26
14 08/03/10 Brown water Leonard, Travis 16720 Kenuil Ct. 303-655-3744 RHF Flush on 8/3
15 08/03/10 Brown water Zaiss, Brian 31351 E 167th 303-710-0193 BOX Flush on 8/3
16 08/10/10 Brown water Fleck, Rob 16460 Tree Haven St via email BOX Flush on 8/10


17 08/12/10 Milky then brown water Watt 29365 E. 160th Ct. 303-6551757 GN Flush on 8/12


18 08/13/10 Brown water Campbell, Robert 28355 E. 160th Ave. 303-655-0148 GN Flush on 8/13


19 8/17/10 Brown water Fleck, Rob 16460 Tree Haven St via email BOX Waiting for controlled flush with Olsson


20 9/14/10  FLUSH ALL OF BOX ELDER CREEK SUBD.


21 9/15/10 Brown water Gerry 16290 Greatrock Way 303-325-6894 GN Called customer


22 9/20/10 Brown water Moore, Ken 16480 Timber Cove 720-685-7167 BOX flush lines and met with customer


23 10/4/10 Tea colored Moore, Ken 16480 Timber Cove 303-906-1355 BOX Flush on 10/4
24 10/12/10 Reddish Brown Moore, Denise 16480 Timber Cove BOX Inspection by Brad Simons - see Olsson memo 16480 timbercove 10-12-10.xls
25 10/21/10 particles in water Dahlberg, Julie 16600 Umpire Ct. 303-498-0419 BOX flush on 10/21/10


26 11/5/10 bad taste Jimison, Robert 16580 Umpire St. Stopped Katie reading 
meters BOX explained RO just went back online


27 11/5/10 bad taste Howes, Angie 16141 Rayburn St. Stopped Katie reading 
meters BOX explained RO just went back online


28 12/8/10 Water filter turns brown 
very quickly Curl, Jo Ann 29430 E 160th Ct 303-654-0132 GN Discussed status of water looping project and present blending of RO and well water


29 1/5/11 Update Leonard, Travis 16720 Kenuil Ct. 303-655-3744 RHF  


30 2/17/11 Update Leonard, Travis 16720 Kenuil Ct. 303-655-3744 RHF Flushed this date; water was clear


31 2/19/11 Update Williams, Ken 32505 E 167 Dr 303-637-0708 BOX


32 2/21/11 Brown water Moore, Ken 16480 Timber Cove 303-906-1355 BOX Flush fire hydrants one South of address and one North of address on 2/22/11


33 2/21/11 Lt Brown Water Allain, Kimberly 16321 Timber Cove 303-637-9886 BOX Flush Timber Cove & Umpire St. fire hydrant and the Timber Cove cul-de-sac blowoff on 2/22/11


34 2/21/11 Brown water Ross, Don 29957 E 166th Place 720-685-0905 RHF Flush on 2/22/11


35 2/22/11 Light brown water Dahlin, Mathew 16181 Rayburn St. 303-655-1289 BOX Flush on 2/22/11


36 2/23/11 Blue staining in cup Fleck, Rob 16460 Tree Haven St via email BOX Langelier Index sample to lab on 2/23/11


37 2/23/11 Much better, running clear Ross, Don 29957 E 166th Place 720-685-0905 RHF Flush on 2/22/11


38 3/12/11 Lt Brown Water Tario, Alma 16655 Stroilway St 303-637-0121 BOX Flushed on 3/14/11


39 3/14/11 Brown water Eberle, Doug 16640 Stroilway St 303-659-3733 BOX Flushed on 3/14/11


40 3/15/11 Brown water Best, Dan 16785 Red Lane 303-748-1800 BOX Flushed on 3/15/11


41 5/9/11 Horrible Taste Fleck, Rob 16460 Tree Haven St via Brad BOX No Action


42 8/5/11 Ruining his evaporative 
coolers Whitley, William 31451 E 167th Ave 303-961-8859 BOX Discussed changes in blending and % of RO water


43 8/5/11 Pleased with water quality Leonard, Travis 16720 Kenuil Ct. 303-655-3744 RHF  


44 11/7/11 Water smells musty when 
first turned on Snider, Bev 16675 Stroilway 303-467-5882 Box Checking with Engineer


watercomplaintslog1-13







45 11/25/11 Brown water Moore, Ken 16480 Timber Cove 720-685-7167 BOX Sent email to Terry K.


46 2/21/12 high water usage Neff, Linda 28580 E. 160th Pl 303-654-9860 GN asked Mike to verify meter pit isn't full of water 
47 3/26/12 Flushed All Hydrants REC,Inc. All three subdivisions BOX,GN.RHF Will provide Separate Memo


48 06/20/12 Low PSI and yucky water 
in filters Greer, Sherry 16385 Jalna Ct 303-637-9200 RHF Increased pressure at Rocking Horse Farms Pump station from 60 to 65 psi.


49 07/20/12 Brown Water Keith 16685 Keniul Ct 303-915-0918 RHF Flushed Hydrant next to house


50 09/15/12 Brown Water Ted Obrecht 16460 Tree Haven St 303-659-1914 BOX Flushed Hydrant next to house


51 01/24/13 Brown Water/odor Terry Snyder 16675 Stroilway 303-655-1292 BOX previous day had a water leak/


52 04/08/13 Low Water Pressure Debra Brown 16685 Keniul Ct 303-915-0918 RHF Operator checked outside facuet with pressure gauge and it was showing 70 psi. Opeartor called 
and left homeowner a message of his findings.


53 04/18/13 Low Water 
Pressure/Brown Water Several Customers GRN


Large Fire in the area and Fire Department was pulling water from hydrants creating low and high 
pressure spikes along with brown water from stirring up the lines. Operator checked out and found 


no issues upon arrival
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