Coral Springs
Improvement District

Agenda

November 19, 2012



Coral Springs Improvement District

November 13, 2012

Board of Supervisors
Coral Springs Improvement District

Dear Board Members:

The regular meeting of the Board of Supervisors of the Coral Springs Improvement
District will be held on Monday, November 19, 2012 at 4:00 P.M. in the District
Offices, 10300 N. W, 11" Manor, Coral Springs, Florida. Following is the advance
agenda for this meeting.

1. Roll Call
2. Approval of the Minutes of the October 15, 2012 Meeting
3. Audience Comments
4. Consideration of Bids
e TFire Protection System Bid
e Culvert Inspection
5. Consideration of Sungas Services Tank Proposals
6. Ratification of Additional Expenses for Tank E Welding of Bottom Ring
in the Amount of $7,000
7. Consideration of Work Authorization #70 Odor Control Analysis
8. Discussion of Setting a Public Hearing to Amend Interest Paid on Deposits
Held
9. Staff Reports
A. Manager

e Toilet Rebate Program
e Utility Billing Work Orders
e  Water Breaks Reports

B. Director of Operations

o Water

e Sewer

o Stormwater

o TField

e Human Resources

C. Attorney
D. Engineer
e Well Rehabilitation Presentation
e  Odor Control Presentation
10. Approval of Financial Statements for October 2012
11. Supervisors’ Requests
12. Adjournment

The Minutes of the October 15, 2012 Meeting are enclosed for your review.

10300 N.W. 11th Manor ¢ Coral Springs, Florida 33071 ¢ (954) 753-0380 e Fax (954) 755-6701



A quote for a fire protection system is enclosed under the fourth order of business.
Additional backup information is separately enclosed. The bid opening for the
culvert inspection will be on November 16, 2012. Documentation and staff’s
recommendation will be distributed at the meeting.

The fifth order of business is consideration of Sungas Services tank proposals, a
copy of which is enclosed.

Work Authorization #70 is enclosed under the seventh order of business.

The utility billing work orders and water breaks report are enclosed under the
Manager’s Report.

Financial statements for October are enclosed under the tenth order of business.

I look forward to seeing you at the meeting and in the meantime if you have any
questions, please contact me.

Sincerely,

Kenneth Cassel/sd
District Manager

cc: Stephen Bloom Randy Frederick Kay Woodward
William Capko Troy Lyn Beverley Servé
Dan Daly John McKune Ed Stover
Shawn Frankenhauser David McIntosh
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MINUTES OF MEETING
CORAL SPRINGS IMPROVEMENT DISTRICT

A regular meeting of the Board of Supervisors of the Coral Springs Improvement District
was held on Monday, October 15, 2012 at 4:00 p.m. at the District Office, 10300 NW 11
Manor, Coral Springs, Florida.

Present and constituting a quorum were:

Martin Shank President
Theodore Mena Vice President
Duane Holland Secretary

Also present were:

Kenneth Cassel District Manager
William Capko District Counsel

Dan Daly Director of Operations
Kay Woodward District Accountant
Troy Lyn District Engineer

John McKune District Consultant
Jan Zilmer Human Resources

Ed Stover Water Department

Joe Stephens Water Department
Alvan Jones Water Department
Mark Nealon Wastewater Department
Shawn Frankenhauser Drainage

Steve Seigfried Field Superintendant
George Miller Severn Trent Services
David Schuman Globaltech

Cory Johnson CH2M Hill

The following is a summary of the minutes and actions taken during the October 15, 2012
CSID Board of Supervisors Meeting.

FIRST ORDER OF BUSINESS Roll Call
Mr. Cassel called the meeting to order and called the roll.

SECOND ORDER OF BUSINESS Approval of the Minutes of the September
10, 2012 Meeting
Mr. Shank stated each Board member received a copy of the minutes of the September

10, 2012 meeting and requested any corrections, additions or deletions.

There not being any,

Unapproved Minutes



October 15, 2012 Coral Springs Improvement District

On MOTION by Mr. Mena seconded by Mr. Holland with all in
favor the minutes of the September 10, 2012 meeting were
approved.

THIRD ORDER OF BUSINESS Audience Comments
There not being any, the next item followed.

FOURTH ORDER OF BUSINESS Consideration of CH2M Hill Invoices

e Services Dated December 1, 2011 through January 27, 2012
The following was discussed:

> Payment of the previously approved invoices was to be withheld until the Certificate
of Operations were received.

» The above referenced invoices have not been approved.

> The invoice dated December 1, 2011 through January 27, 2012 is for work performed
on the claims issue. The original work authorization was for $30,000. The work was
performed and only $12,419.30 was spent. Payment was authorized for the work
performed and the work authorization was amended from $30,000 to the amount

expended. CH2M Hill provided the information on the claims issue.

On MOTION by Mr. Mena seconded by Mr. Shank with all in
favor CH2M Hill’s invoice for Work Authorization 62 dated
December 1, 2011 through January 27, 2012 in the amount of
$12,419.30 was approved.

On MOTION by Mr. Mena seconded by Mr. Shank with all in
favor Work Authorization 62 was amended from a total amount of
$30,000 to $12,419.30.

Services Dated April 28, 2012 through May 25, 2012
Services Dated May 26, 2012 through June 29, 2012
Services Dated June 30, 2012 through July 27, 2012

Services Dated July 28, 2012 through August 31, 2012
The following was discussed:

» Mr. Cassel reviewed and marked up the invoices.
» Mr. Mena requested clarification on the work associated with these invoices and Mr.

Cassel explained the invoices are for engineering work performed during construction

and closeout.
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October 15, 2012 Coral Springs Improvement District

>

The recommended payments are as follows:

°  April 28, 2012 through May 25, 2012 - $7,722.70

°  May 26, 2012 through June 29, 2012 - $2,190.58

°  June 30, 2012 through July 27, 2012 - $21,688.44

° July 28, 2012 through August 31, 2012 - $27,677.04

Mr. Shank asked for an update on the demand letter sent to CH2M Hill. Mr. Capko
received confirmation the amount is approximately $440,000 and sent another

demand letter last week. CH2M Hill was provided 20 days to respond.

Mr. Mena MOVED to approve the above referenced invoices with
the revised amounts suggested by the District Manager seconded
by Mr. Holland.

Mr. Shank suggested approving the invoices but delaying payment due to the pending
litigation. There is concern regarding approximately $440,000 not reimbursed to the
District.

Mr. Cassel understands the Boards position, however he indicated these are two
separate issues.

Mr. Mena agreed with Mr. Shank’s suggestion.

Mr. Capko stated if the Board adopts a motion to delay payment of the remaining

invoices, he will review the issue and make a recommendation at the next meeting.

On MOTION Mr. Shank seconded by Mr. Mena with all in favor
the revised amounts of the above referenced invoices were
approved but payment will not be issued until it is considered in
pending mediation.

FIFTH ORDER OF BUSINESS Consideration of Work Authorizations

A.

Work Authorization 68 for Headworks Leveling Gate

The following was discussed:

There are several issues with the leveling gate. Staff has been doing a workaround,
but it is a short-term solution. Replacing the leveling gate will minimize the
possibility of other issues associated with operating the valves the way they are
currently being operated. It will be a long-term solution.

Mr. Lyn reviewed the work authorization, which totals $85,222.80.
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October 15,2012 Coral Springs Improvement District

® Mr. Mena asked how long the prices are guaranteed. Globaltech received quotes from
three vendors and the prices are good for two to three months. Mr. Lyn does not

foresee a cost increase.

On MOTION by Mr. Mena seconded by Mr. Holland with all in
favor Work Authorization 68 with Globaltech for a total cost of
$85,222.80 was approved.

B. Work Authorization 69 for DIW Slab Investigation and Repair
Mr. Daly provided the Board with a video presentation.

e Mr. Holland mentioned there was discussion at the last Broward County Water
Resources Task Force meeting regarding periodic audits conducted by the Health
Department and CSID was cited as doing an excellent job.

* Mr. Shank requested including a section with the engineer’s expectations as well as
the inspector’s final report, both with signatures, on all future projects. If necessary,

he suggested independent inspections.

On MOTION by Mr. Holland seconded by Mr. Mena with all in
favor Work Authorization 69 with Globaltech for a total cost of
$16,436.91 was approved.

SIXTH ORDER OF BUSINESS Consideration of Bids
A. Re-Roofing Project
A total of seven bids were submitted by the deadline. The lowest bid came in five

minutes after the deadline. Staff recommends awarding the contract to ABC Roofing, Corp. at a
cost of $32,535.

On MOTION by Mr. Mena seconded by Mr. Holland with all in
favor the re-roofing bid was awarded to ABC, Roofing, Corp.

B. Aquatic Chemicals
Aquatic chemicals are bid every year. The Board previously authorized staff to purchase

chemicals from several vendors depending on the lowest price for each chemical. Staff
recommends purchasing Diquat and Cutrine Plus from Crop Production Services; Hydrothol 191,

Aquathol K, Aquathol S K and 2, 4-D from Winfield Solutions; and Glyphostate and Induce
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October 15, 2012 Coral Springs Improvement District

from Alligare. Staff is requesting purchasing discretion if a chemical costs more but requires

fewer applications resulting in a lower overall cost.

On MOTION by Mr. Holland seconded by Mr. Shank with all in
favor the chemical bids were awarded, as recommended by staff, to
the lowest bidders indicated on the bid tabulation sheet.

SEVENTH ORDER OF BUSINESS Staff Reports

A.

Manager
e Correspondence from the City of Coral Springs Regarding Fencing

The Board reviewed the City’s proposed ordinance changes with regard to fences, hedges

and walls. The Board does not agree with 25 feet from the normal water line and would like to

recommend changing it to 15 or 20 feet from the top of the bank. Mr. Mena does not want to

approve anything unless the City meets with the District. This item was tabled.

Mr. Shank requested an update on a meeting Mr. Frankenhauser and Mr. Frederick had

with Mr.

Westfall, the Environmental Coordinator for the City of Coral Springs. Mr.

Frankenhauser discussed the following:

>

There are three locations with large trees growing across the District’s right-of-way
and/or the edge of the canal. Two of the trees are Rubber Trees and one is a Ficus
Tree. If two of the trees fall during a storm, the canal will be blocked which will
result in flooding.

Mr. Westfall will declare the Ficus Tree a hazard so it can be removed without
mitigation. Mr. Mena clarified all Ficus Trees are considered nuisance trees and can
be removed without a permit.

Mr. Westfall prefers the residents living adjacent to the Rubber Trees be contacted
and asked 1f they have objections to the trees being removed.

The City is in the process of determining whether CSID is a utility so mitigation can
be one to one instead of the diameter of the trunk. Mr. Capko noted he has been
arguing this issue with the City on behalf of SWCD.

If Mr. Westfall’s report is not favorable to the District, Mr. Shank requested a letter
from the City stating they will accept legal and expense liability for any flooding

resulting from these trees falling into the canal.
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October 15, 2012 Coral Springs Improvement District

e Change Order #3 for Interconnect Upgrades
Before working on the initial design for this project Eckler Engineering, Inc. contacted all

utilities to request the locations of their utilities. FPL stated all of their utilities were on the other
side of the street. In the process of working on the project, an existing unknown FPL feeder
conduit was damaged. This was FPL’s error for not identifying their locations correctly. The
City of Coral Springs will pursue reimbursement of additional costs from FPL. The Board needs
to decide whether to pay the District’s portion up front and then seek reimbursement with the
City from FPL. Mr. Cassel suggested the District pay upfront in accordance with the Interlocal
Agreement.

On MOTION by Mr. Mena seconded by Mr. Holland with Mr.
Mena and Mr. Holland voting aye and Mr. Shank voting nay
Change Order #3 with Eckler Engineering for emergency
interconnect upgrades with the City of Coral Springs was
approved.

e Consideration of Contract with Severn Trent Services
The Board reviewed the amendment to the contract with Severn Trent Services.

» There is an average of 12 to 16 regular meetings as well as 4 to 5 workshops a year
covered under the contract.

> The Board requested “special meetings” be redefined to be more specific.

On MOTION by Mr. Holland seconded by Mr. Mena with all in
favor the amendment to the contract with Severn Trent Services

was approved subject to District counsel’s review of the revision to
Exhibit B.

e Utility Billing Work Orders
¢ Water Breaks Reports
The above items are for informational purposes only, copies of the reports are attached

hereto and made a part of the public record.

B. Director of Operations
e Water
Mr. Stover reported the District received the Certificate of Occupancy. Payment was

released to Lanzo. The new trees were planted.
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October 15, 2012 Coral Springs Improvement District

e Sewer
Mr. Nealon provided a brief update on the work being done on Plant E. The vertical

welds are complete and the welds at the bottom are almost complete. X-rays will begin
tomorrow. Once the X-rays are complete painting will be done. All work is expected to take

eight weeks.

o Field Services
Mr. Siegfried stated the company relining Lift Station #1 is taking a break because they

are having trouble bypassing the water level. Reynolds is working on mainlines. Once they are

done LMP will begin with the laterals.

¢ Drainage
This item was previously discussed.

e Human Resources
Mr. Zilmer reported the pensions are being moved to Fidelity. Out of 53 employees, 49

signed up for 4%.
Mr. Daly reported the Holiday Party is being planned and will be held at The Outback

Steakhouse.

C. Attorney
There being no report, the next item followed.

D. Engineer
Mr. Lyn reported the Health Department indicated the District should have a permit by

next week. Once it is received they will begin work on the sludge line.

EIGHTH ORDER OF BUSINESS Approval of Financial Statements for
August and September 2012
Ms. Woodward reviewed the financial statements.

On MOTION by Mr. Holland seconded by Mr. Mena with all in
favor the financial statements were approved.
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October 15, 2012 Coral Springs Improvement District

NINTH ORDER OF BUSINESS Supervisors’ Requests
The following was discussed:

» Mr. Shank stated the City of Tamarac had issues with their drinking water due to lack
of procedures. He wants to make sure this does not happen with the District. He also
thanked Mr. Daly and Ms. Woodward for their help.

» Mr. Holland commented on the great job District staff is doing. He provided an
update on the Broward County Water Resources Task Force meeting.

» Mr. Mena commented it was impressive the Broward County Water Resources Task

Force asked CSID to be a part of it.

TENTH ORDER OF BUSINESS Adjournment
There being no further business,

On MOTION by Mr. Holland seconded by Mr. Shank with all in
favor the meeting was adjourned.

Kenneth Cassel Martin Shank
Assistant Secretary President
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SimplexGrinnell FOR

BE SAFE.

INTERNAL

Simple

USE ON:

10550 Commerce Parkway
MIRAMAR, FL 33025-3913
(954) 431 3700

FAX: (954) 435 6650

www simplexgrinnell.com

prings Improvement Dist
phire System-Server, Electi

Customer Reference: Sapphire System-Server, Electr:
SimplexGrinnell Reference: L29780-000006

Date: 09/04/2012

Page 1 0of 6

SimplexGrinnell is pleased to offer for your consideration this quotation for the above project

QUANTITY MODEL NUMBER DESCRIPTION
Server Room-Sapphire System
Server Room-Sapphire System

INST LAB INSTALLATION LABOR
1 MECH INV MECHANICAL
1 DPGS MISC. PARTS/SUPPLIES
1 DPHZ DOOR FAN TEST

Fire Alarm Labor
INST LAB INSTALLATION LABOR
Fire Alarm Material
1 4004-9302 4004R RELEASE PANEL
1 4004-9860 4PT AUXILIARY RELAY MODULE
1 2081-9046 2 AMP COIL SUPERVISORY MODULE
2 4098-9601 PHOTO DETECTOR
2 2081-9274 BATTERY 10AH
1 2099-9149 MANUAL STATION - DOUBLE ACTION
2 4098-9788 DETECTOR 2-WIRE BASE
1 4099-9802 LABEL KIT - RELEASE
1 MT-24MCW-AR MULTITONE STROBE 8 TONES 24V
1 RSS-24MCW-AR STR WALL 24V 15/30/75/110CD AG
2 SBB-R SURFACE BACKBOX RED
1 437-GB-24-R 24 VAC 6 INCH SHELL RED BELL
1 DK-1208SR 120V 20V SER HYBRID W/EMI/RFI
1 2080-9080 MAINT SWITCH W/LAMP,SURFACE
1 2080-9057 ABORT SWITCH
1 DPFA DP FIRE ALARM
Design/Permits
DPSVC CAD DESIGN/PERMITS

Net selling price for Server Room-Sapphire System, FOB shipping point, $14,884.25

Control Room-Sapphire System
Control Room-Sapphire System

INST LAB
MECH INV
bPGS

INSTALLATION LABOR
MECHANICAL
MISC. PARTS/SUPPLIES

THIS QUOTATION AND ANY RESULTING CONTRACT SHALL BE SUBJECT TO THE GENERAL TERMS AND CONDITIONS ATTACHED HERETO.
Fire, Security, Communications, Sales & Service
Offices & Representatives in Principal Cities throughout North America
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“SUNGAS -

Wooe (hiik fust il s company

2950 NW 24 Street, Miami, FL 33142 » Office (305) 635-8682 « Fax (305) 637-4017
11710 Wiles Road, Coral Springs, FL 33076 » Office (954) 752-888S5 * Fax (954) 752-2797

PROPOSAL

To: Installation:
Shawn Frankenhauser
At pump station for

Coral Springs Improvement District
shawnf@fladistricts.com
fax: 954-757-4850

WE ARE PLEASED TO SUBMIT THE FOLLOWING QUOTATION FOR YOUR

CONSIDERATION
Date 50% Down Subject to local and Quotation #
04/12/12 50% When Finished state tax as applicable
Quantity Description Price Amount
1 1000 gallon tank (propane) $ 2,600.00 | $ 2,600.00
1 roskote underground tank protection $ 250.00 | % 250.00
1 anode bag (cathodic protection) $ 190.00 | $ 190.00
1 tank tie downs $ 150.00 | $ 150.00
1 back hoe to install tanks @ $500.00 $ 500.00 | $ 500.00
1 piping schedule 80 blac pipe (coated) $ 240.00 | $ 240.00
1" or 3/4" (labor Inc) per foot ($38.00 per foot) $ - $ -
Installation includes labor & materials b - $ -
Total $ 3,930.00 | $ 3,930.00
****This quote is per 1000 gallon tank***

Note : Any large tank properly installed has a life expectance of 20-25 years

Acceptance of this proposal is conditioned upon the execution of a properly completed work order and Equipment Lease and
Gas Supply Agreement (as applicable) by both parties and is subject to all terms and conditions contained therein. This
proposal is valid for thirty (30) days from the above date unless withdrawn earlier by SUNGAS SERVICES.

This estimate is based on a gas supply agreement to be signed by the home owner and does not include gas, tax, or permit fee,
All charges to drawing after permitting are required to have signed change order, and will be billed at regular Sungas
Services rates.

Jose Izaguirre

Sale Representative Signature
11710 Wiles Rd
Address Company (if applicable)

Coral Springs, FL 33076  954-752-8885

City, State, Zip code Telephone Title (if applicable)
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PROPOSAL

Shawn Frankenhauser
Shawnf@fladistricts.com
Fax# 954-757-4850

Installation:

10300 NW 11 Avenue
Coral Springs, Florida

WE ARE PLEASED TO SUBMIT THE FOLLOWING QUOTATION FOR YOUR CONSIDERATION

Date 50% Down Subject to local and Quotation #
10/23/12 50% When Completed state tax as applicable
Quantity Descripfion Price Amount
3 1000 Galllon Tanks (New) $2,600.00 $7,800.00
4 Regulators 3-Low Pressure- 1- High Pressure $65.00 $260.00
3 Excavation F or Tanks $500.00 $1,500.00
100" Block Pine Schedule 40 $38.00 $3,800.00
3 Concret Slab $500.00 $1,500.00
3 Anode Bag $95.00 $285.00
3 Tie Down $150.00 $450.00
12 Remove & Reinstall Crash Posts $60.00 $720.00
3 Tanks Delivery $100.00 $300.00
3 Protection for U/G tank $250.00 $750.00
3 Remove Old Tank $200.00 $600.00
3 Pump Propane for old Tank $120.00 $360.00
Sp-Back Fill (Top Layer) Gravol $480.00 $480.00
3 Back Fill (Sand) $150.00 $450.00
Prep For Permit $150.00 $150.00
Tax Not Included, Only if Applicable
Grand Total $19,405.00

Acceptance of this proposal is conditioned upon the execution of a properly completed work order and Equipment
Lease and Gas Supply Agreement (as applicable) by both partles and is subject to all terms and conditions contained
therein. This proposal is valid for thirty (30) days from the above date unless withdrawn earlier by SUNGAS SERVICES.

Orlando Perez

Sales Representative

2950 NW 24th Street

Address
Miami, Florida 33142 305-635-8682
City, State, Zip Code Telephone

Signature

Company (if applicable

Title (if applicable)

2950 NW 24 street, Miami, FL 33142 « Office (305) 635-8682 * Fax (305) 637-4017
11710 Wiles Road, Coral Springs, FL 33074 » Office (954) 983-2845 « Fax (954) 752-2797
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WORK AUTHORIZATION
CSIDWA#70
Globaltech No. 120320

Pursuant to the provisions contained in the "Contract for Professional
Engineering Consulting and Design-Build Services on a Continuing Contract
Basis " between the CORAL SPRINGS IMPROVEMENT DISTRICT, hereinafter
referred to as "OWNER", and _Globaltech, Inc., hereinafter referred to as "FIRM",
dated July 1, 2012 (hereinafter referred to as "AGREEMENT"), this Work

Authorization authorizes the FIRM to provide services under the terms and

conditions set forth herein and in the AGREEMENT, which is incorporated herein
by reference as though set forth in full.

The OWNER desires engineering consulting services related to the Water

Treatment Plant Degasifier Odor Control Options, hereinafter referred to as the

“Specific Project”.

Section 1 — Terms
The FIRM shall be defined as an individual, corporation or contractor
having a direct contract with the OWNER or with any other subcontractor
in the performance of a part of the work contracted for under the terms of
this Work Authorization with the OWNER.

Section 2 — Scope of Work

The FIRM will provide the following services in accordance with the
AGREEMENT:

The reverse osmosis (RO) water treatment plant (WTP) was constructed
with two degasifier towers to remove hydrogen sulfide from the membrane
permeate before the water is ready for distribution as finished water to
customers. Currently, the removed hydrogen sulfide gas is exhausted to

the atmosphere by degasifier towers with gooseneck/candy cane type
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exhaust stacks. While the gooseneck stack configuration prevents birds
orand their waste from contaminating the towers, the gooseneck exhaust
configuration forces the removed hydrogen sulfide, which is odorous,

toxic, and corrosive to metal, to be vented downward toward the ground.

The OWNER has requested that the FIRM investigate options to alleviate
the hydrogen sulfide problem. The scope of this Work Authorization
includes making recommendations to modify the exhausts of the
degasifiers to improve the dispersion of the hydrogen sulfide, or add odor
control scrubbers to treat the hydrogen sulfide. The work will supplement

work previously conducted by the former District Engineer.

The FIRM shall prepare a Technical Memorandum (TM) that discusses
various options to disperse or treat the hydrogen sulfide and provide order

of magnitude costs for those options.
Task 1 — Engineering Services
This task includes project management and preparation of the TM work.

1. Meet with the OWNER to review the project scope.

2. Determine potential height restrictions for the exhaust stack by the
Coral Springs Building Department.

3. Determine exhaust configuration limitations by Broward County
Health Department.

4. Examine mixed flow fan as an alternative exhaust system.

5. Examine chemical and biological odor control systems.

6. Determine feasible options for degasifier exhaust dispersion or odor
control option.

7. Prepare order of magnitude cost estimate for options.
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8. Prepare a draft TM outlining the feasible options and order of
magnitude costs for the degasifier exhaust dispersion or odor
control option.

9. Meet with staff to collect comments on draft TM.

10.Prepare final TM.

Assumptions

Assumptions for the project are as follows:
e No dispersion modeling is to be conducted by FIRM. Results from
previous dispersion modeling will be considered.
o If OWNER decides to proceed with either of the degasifier exhaust
dispersion or odor control options, the work will be conducted under a
separate Work Authorization/Agreement.

e Cost estimates shall be order of magnitude.

Section 3 — Location
The services to be performed by the FIRM shall be on the following site or

sites: Coral Springs Improvement District Water Treatment Plant

Section 4 — Deliverables

The FIRM will provide the following Deliverables to OWNER:
e Draft and Final TM

Section 5 - Time of Performance
Project will commence after execution of this Work Authorization. The
FIRM and OWNER agree to the following schedule:

Task Time Elapsed to Subtask Completion
Notice to Proceed (NTP) 0 Days
| Draft TM 30 Days after NTP
Final Completion 15 days after Draft TM Staff Review
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Section 6 - Method and Amount of Compensation

1.

2.

3.

4.

The FIRM shall be paid by the OWNER in accordance with the Florida's
Prompt Payment Act Florida Statute 218.70-79 and in accordance with the
payment method as set forth in Section 6 of the AGREEMENT. The

calculations shall begin using the date the invoice was received.

Total job price: $13,850.00

The cost for the above scope of services is a lump sum (LS). The LS is
based on the materials, methods, and assumptions presented in the
scope of services. The LS shall not be greater than the stated amount
unless there is an approved increase in the scope of services.

A Budget Summary for the above LS is provided in Attachment A.

Section 7 - Application for Progress Payment

1.

Unless otherwise prescribed by law, at the end of each month, the FIRM
shall submit to the OWNER for review, an Application for Progress
Payment filled out and signed by the FIRM covering the Work completed
as of the date of the Application and accompanied by such supporting
documentation as is required by the AGREEMENT.

Section 8 — Responsibilities

The FIRM shall, under no circumstance, look to the OWNER to provide
any labor or equipment for the FIRM. The FIRM shall provide all of the
labor and equipment necessary to perform the job or services contracted
for at the expense of the FIRM. Property of any kind that may be on the
premises, which are the site of the performance of this contract, during the
performance of this Work Authorization, shall be at the sole risk of the
FIRM.

8.1 The OWNER hereby designates Ken Cassel as the OWNER's
representative.
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8.2 In addition to applicable provisions of Section 2 of the
AGREEMENT, the OWNER will:

¢ Provide copies of existing drawings and equipment cut sheets if
requested by FIRM

e Pay for any required permit fees

The FIRM acknowledges and understands that it is an independent
contractor in its relationship with the OWNER. The FIRM hereby
designates Troy Lyn as the FIRM’s representative.

Section 9 — Insurance
The FIRM shall provide certificate of insurance to the OWNER setting
forth the type and amount of insurance carried by the FIRM and
conforming to the minimum requirements set forth in the AGREEMENT.
Section 10 — Level of Service
The OWNER shall have the right to terminate said Agreement by giving
the FIRM thirty (30) days written notice if the service that is being provided
is not maintained at levels necessary to provide the required service. The
OWNER will determine in its sole judgment what constitutes a satisfactory

level of service.

Section 11 — Indemnification
The Firm shall indemnify and hold harmless the Owner and its officers and
employees as set forth in Section 11 of the Agreement.

IN WITNESS WHEREOF, this Work Authorization, consisting of nine (9)

pages and Attachment A has been caused fully executed on behalf of the FIRM

by its duly authorized officer, and the OWNER has the same to be duly name
and in its behalf, effective as of the date herein above written.
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Signature of Witness

CORAL SPRINGS IMPROVEMENT DISTRICT

Signature of President

Dr. Marty Shank

Printed name of Withess

State of Florida
County of Broward

The foregoing instrument was
acknowledged before me on this
___dayof , 2012 by

who is personally known to me OR
produced

Printed Name of President

Date

Approved as to form and legality

District Counsel

ENGINEER

Company

Signature

Troy Lyn, P.E., Vice President

as identification.

Name and Title (typed or printed)

Signature of Notary

Date
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Attachment A

Budget Summary
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Date called in

10/1/2012
10/1/2012
10/1/2012
10/2/2012
10/4/2012
10/5/2012
10/9/2012
10/10/2012
10/10/2012
10/11/2012
10/15/2012
10/15/2012
10/17/2012
10/18/2012
10/19/2012
10/19/2012
10/19/2012
10/21/2012
10/25/2012
10/25/2012
10/26/2012

day

MON
MON
MON
TUES
THURS
FRI
TUES
WED
WED
THURS
MON
MON
WED
THURS
FRI
FRI
FRI
SUN
THURS
THURS
FRI

Address

9584-9606 1ST CT
485 NW 111 AVE
8992 SHADOW WOQD BL
146 SW 99 WAY
1720 NW 126 DR
8888 NW 2 ST
385 NW 105 DR
8810 NW 18 ST
148 SW 97 TER
215 NW 90 AVE
9950 NW 11 MNR
162 NW 84 WAY
8800 SW 1PL
9625 SHADOW WOOD CT
9642 NW 1 PL
9773 NW 3 MNR
11005 NW 7 ST
8473 NW 14 CT
860 NW 110 LA
10899 NW 17 PL
9063 NW 21 CT

Legal

PATIOS OWD
28/CC/CYG
4A/BB/RWS
17/L/OWD

10/C/FWY
19/N/SWD
37/A/CYG
12/B/FT
7/L/OWD
21/P/SWD
2/FF/MWD
41/H/SWD
29/F/SWD

11/SWD VILLA

7/K/OWD
10/G/OWD
10/EE/CYG
6/AA/RWD
10/AB/CYR
25/X/CYR

16/E/RWD

# men

W W W WNWWNWWNNWNWNWWWNW



Hous used

Date completed

10/3/2012
10/2/2012
10/4/2012
10/5/2012
10/4/2012
10/5/2012
10/10/2012
10/15/2012
10/11/2012
10/15/2012
10/18/2012
10/18/2012
10/19/2012
10/22/2012
10/24/2012
10/24/2012
10/25/2012
10/22/2012
10/29/2012
10/30/2012
10/29/2012

Subdivision

OwWD
CYG
RWS

OWD
FWY
SWD
CYG

FT

OwWD
SWD

MWD
SWD
SWD

SWD VI

OWD

OowWD
CYG
RWD
CYR
CYR
RWD
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GIOba | Ch 1075 Broken Sound Pkwy NW, Suite 103
Boca Raton, Florida 33487

A DESIGN - BUILD COMPANY Phone: 561.997.6433; Fax: 561.997.5811

Email; solutions@globaltechdb.com

Ed Stover/CSID
Ken Cassel/CSID Alvan Jones/CSID
To: Dan Daly/CSID CC: Joe Stevens/CSID
Paul Gandy, PE
From: TroyLyn, PE Date: 10/24/12
Re: CSID Well Upgrade Analysis Technical Memorandum

ES. Executive Summary

Improvements to the existing supply wells are proposed in this Technical Memorandum (TM) to provide
additional flow and pressure to the reverse osmosis (RO) water treatment plant (WTP), existing meet
regulatory requirements, improve reliability and maintenance, and redundancy. Each well was evaluated
and a list of improvements identified. Plant staff is in the process of addressing the simpler tasks that
were identified. The more difficult and complex improvements have been grouped into phases and an
order of magnitude cost was developed as shown in Table ES-1.

Table ES-1: Summary of Order of Magnitude Cost Estimated Well Improvement
Phases

Estimated Estimated Order of

Construction 15% Engineering Magnitude

Improvements Cost Contingency Costs Total Cost
Phase 1: Wells 5, 6, and 7 $257,476 $38,600 $30,900 $326,976
Phase 2: Wells 4, 9, and 10 $217,545 $32,600 $26,200 $276,345
Phase 3: Wells 8 and 11 $86,873 $13,000 $10,500 $110,373
Phase 4: Wells 1,2, and 3 $212,226 $25,500 $25,500 $263,226
Total $774,120 $109,700 $93,100 $976,920

Note: Does not including bonding cost

Phases 1 and 2 should be executed within a year to provide additional flow and pressure to the RO WTP.
Phase 3 and 4 can be done within the next 2 to 5 years. The improvements generally consist of replacing
the various well pumps and motor with a single type 40 hp pump and motor so that a variety of spares
pumps and motors do not have to be maintained. Improvements to Wells 5, 6, 7, 9 and 10 are not only
needed to increase flows to the RO WTP but also to address regulatory issues the Health Department may
have regarding the well casing elevation and height. For these wells, the piping will need to be raised and
well enclosures modified.

“A Design-Build Company”

SACLIENT\CSID\DB Contract 2012\WA-66 CSID Well Upgrade Analysis (1203 18\TM\CSID Well Upgrade Analysis TM 10-24-12. docx
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1. Introduction

This TM identifies proposed improvements to the existing supply wells utilized by the CSID WTP.
Improvements are desired for the following reasons:

e Existing well pumps are not able to provide adequate flow and pressure to the new RO WTP.

e Wells are old and range in age from 10, 24, 33 and 40 years old. Pumps and motors in the wells
may be newer as they have been replaced as needed.

e While the construction and design of the wells are “grandfathered”, there are more stringent rules
governing sanitary hazards in affect. The wells will be required to be upgraded to the newer rules
if they are modified.

e Existing well head ports do not provide for needed access for inspections.

The improvements are recommended based on the following:

e Site inspections conducted at each supply well on August 17, 2012 and interview with WTP staff.

e Hydraulic modeling conducted by Globaltech to increase flow and pressure to the reverse
osmosis (RO) WTP

e Florida Department of Environmental Protection/Broward County Health Department regulations
governing well design and construction (FAC 62-532.500 & FAC 62-555.315)

2. Background

Well Description: CSID currently owns, operates, and maintains eleven (11) water supply wells for its
WTP. Figure 1 shows the approximate location of each well. Table 1 summarizes the data for each of
the wells including when they were drilled, the casing size, and approximate depths based on available
data from CSID. All the wells are surficial Biscayne Aquifer type wells and have varying depths ranging
to 105, 120, and 140 feet.

3.  Well Pumping Capacity

The existing well pumping system was originally designed to supply water to the lime softening (LS)
WTP but is unable to provide adequate flow and pressure for the full capacity of the new RO WTP
(finished water production of 7.4 mgd) as determine by full scale testing and subsequent hydraulic
modeling. While the flow rates of the LS and RO WTPs are similar, the inlet pressure requirements are
greater for the RO WTP.

Full Scale Testing: Operational testing conducted on April 4, 2012 with 10 of 11 wells operating (Well
5 was out of service) show that the wells were not able to provide water to the membrane system with all
three trains operating. Bypass flow was not attempted with three trains in operation. The existing well
pumping system did provide water for two RO trains to operate in addition to raw water bypass. The
operational testing was conducted with clean cartridge filters (0.8 to 1.2 psi differential). Under these
conditions, membrane feed pump suction pressure was approaching low pressure alarm conditions.
Additional run time and increasing pressure loss across the cartridge filters would not allow continued
operation. Some wells (Wells 1, 6, 7, and 10) were at their pumping limit and possibly dead heading as
engaging the last few pumps brought little change in flow and pressure.
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Table 2 provides recent flow and drawdown levels for the wells. The test data was used to develop a
hydraulic model of the well pumping system to the LS and RO WTPs. The data also was used to calculate
the specific capacity of the well. This is a measure of the ability of the well to transmit water. Please
note that an aquifer performance test would be required to provide a true estimate of the specific capacity
of the well.

It might be surprising to see that Wells W-8, W-9, W-10, and W-11 have low specific capacity ranging
from 46 to 63 gpm/ft when compared to the other wells. But this is a function of the area in which they
were drilled. The four wells were all drilled at the same time and have similar construction. Data
obtained from CSID for wells W-8, W-9, and W-11 indicate similar low specific capacity when the wells
were originally built ranging from 32 to 43 gpm/sf.

Hydraulic Model: A printout of the hydraulic model using available well pump information and specific
capacity information from Table 2 is provided in Attachment A. The model assumes all existing wells
are available for service, a sand strainer is out of service, raw water is bypassed at 451 gpm (0.65 mgd),
20 psi is required at the membrane feed pump suction, and three RO trains are producing 6.75 mgd of
permeate. The hydraulic model shows the following deficiencies:

e As confirmed in the full scale testing, existing well system is marginal to provide sufficient flow
to the RO WTP.

e Al existing wells may are needed to provide flow to the RO WTP leaving no backup well.

e Wells are “backed” up on their “operating” point which could lead to overheating and inefficient
operation of the pumps.

e Well 7 is predicted to have the lowest flow contribution and should be high on the priority list to
be modified. Wells 4 and 5 would be the next priority as far as flow contribution.

Based on discussion with staff, an overall goal to replace all well pumps over time has been established.
This is not only due to the ability of pumps to provide water to the RO WTP but also because of the age
of some pumps and the different types (manufacturer, size, and horsepower) of pumps in the system. The
different types of pumps make it difficult to maintain spare parts. With this goal in mind, the hydraulic
model was re-run to pick a single pump that could be used in all the wells and is provided in Attachment
B. A pump curve for a sample pump is also provided in Attachment B.

The new replacement pump(s) would have the following design criteria:

e Goulds Pump 7TSHC - 2 stage pump or equal

e 40 hp 316 SS Submersible Pump and Motor

e Design Operating Point: 660 gpm at 136 ft TDH
e 3600 rpm, 480 volts, 3 phase motor

Note that the 3600 rpm motor was chosen over the 1770 rpm motor to keep the pump bowl size small
especially in Wells 1, 2, and 3. These wells have a casing size of 8-inches which prohibits the use of a
1770 rmp pump which has a bowl diameter of 9.5-inches. The 1770 rpm pump bowl size is 7.5-inches.
The use of the lower 1770 rpm motor are sometimes preferred as they tend to last longer if there is a lot of
sand coming from the wells. While the slower speeds were initially suitable for the LS WTP inlet
condition they are not adequate in the smaller casing diameters. Therefore, the higher rotational speed
will be required to serve the RO WTP given the fixed casing size. For standardization in all wells, the
3600 rpm pump motor and corresponding pump was chosen.
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Modifications may be required at some of the well to accommodate the new pump. This may include

e Pump connection to the pump column - little is known about the existing connections and each
pump would have to be adapted on a case by case basis.

e Pump setting may need to be increased. The well setting depth for each well shown in Table 1
was assumed and needs to be confirmed. It is assumed that the setting depth will be 40 ft in the
future and would affect Wells 1 through 5.

e Electrical components will need to be changed for the larger well pump as described in the latter
section on the individual wells.

4. Regulatory Concerns

This TM will focus on regulatory concerns regarding the wellhead and well pumps as it relates to sanitary
hazards and security.

Setback Distances for Sanitary Hazards: FAC 62-555.312 governs the location of “new wells” and
establishes setback distances from sanitary hazards. Since CSID wells are already established, the
setback distances were not evaluated for this analysis. But it is important to note that the setback
distances exist and for CSID to be on the lookout for potential sanitary hazards that may be placed in its
well field.

In general terms, FDEP has established a 100 ft setback for potentially high risk sanitary hazards and 50 ft
setback for potentially moderate risk to ground water quality and public health. Examples of high risk
sanitary hazard include fuel storage facility, injection wells, fertilizer, herbicide, or pesticide storage area,
septage tanks and sanitary sewers. Moderate risk sanitary hazards may include above ground storage
tanks, fertilizer, herbicide, or pesticides application areas that are not under the control of water supplier
at agricultural sites, golf courses, nurseries, and parks, storm water detention or retention basins.

Well Upper Terminus: FAC 62-532.500 (Water Well Construction Standards) governs how a well is
constructed. The portion of the rule relating to the upper terminus of the top of the well (FAC 62-
532.500(3)(b)) is to be evaluated as the upper terminus or top of the well casing (wellhead flange) can
introduce contaminants. It is important to note that the rules only apply for wells constructed on or after
April 1,2002. While some of the wells may be “grandfathered” as is, modification should be considered
to meet the rule to limit possible sanitary hazards. Similarly, if the wells are modified significantly and a
construction permit is required from BCHD, the well would need to be upgraded to meet the current rules.
The criteria evaluated included the following from the rule:

e  Well Casing 12 inches above concrete apron - FAC 62-532.500(3)(b)4: “For public water
wells constructed on or after April 1, 2002, the upper terminus of the well casing shall project at
least 12 inches above the pump house floor, pump pit floor, or concrete apron around the well.”

e Well casing 12 inches above 100-year flood elevation -FAC 62-532.500(3)(b)5: “For public
water system wells, limited use commercial public water system wells, and limited use
community public water system wells constructed on or after April 1, 2002, located at sites
subject to flooding, the upper terminus of the well casing shall project at least 12 inches above the
100-year flood elevation and 100-year wave-action elevation. Where it is not practicable to
comply with this requirement, the water management district or delegated permitting authority
shall allow exceptions on a case-by-case basis provided the upper terminus of the well casing is
fitted with a water tight seal.”
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e Well casing disinfection and level ports - FAC 62-532.500(3)(b)6: “Public water system water
wells, limited use commercial public water system wells, and limited use community public water
system wells, shall be equipped with a sealable opening that will allow introduction of
disinfectant and measurement of static water level and drawdown of artesian pressure.”

Table 3 below indicates there are concerns with the top of well casings for Wells 5, 6, 7, 9, and 10. of
these wells, Wells 5 and 7 are of greatest concern because the top of well elevations are below the 12-inch
criteria for the 100-year flood elevation. Well 6 and 7 are also of concern as the wells can become
flooded in the walled enclosure if the drain holes in the side of the walls become plugged.

Well Concrete Apron: FAC 62-532.500(3)(c) indicate that wells constructed on or after April 2002, not
located within a pump house or pump pit shall have a concrete apron at least six feet by six feet and a at
least four inches centered around the well. It also indicated the bottom of the concrete apron shall be
constructed on top of finished grade, and the top of surface of the concrete apron shall be sloped to drain
away from the well casing.

All the wells appear to meet this criterion. Well 5, sits in a pump house/pit that has a five foot width.

Well Security: FAC 62-555.315(1) and 62-555.320(5) indicate that wellheads or pumping facility shall
be enclosed by fences with lockable access gates, housed in lockable building or enclosures, or otherwise
protected against tampering, vandalism, and sabotage.

All CSID wells and associated equipment are secured by a fence or locked enclosure. Wells 1-3 are
located on the WTP property and do not have their own fence or enclosure but are protected by the WTP
site fencing.

Flood Protection: FAC 62-555.320(4) indicate in general that the structures, and electrical or
mechanical equipment, used to treat, pump or story water shall be protected from physical damage by the
100 year flood. This is similar to FAC 62-532.500(3)(b)5 discussed above for the well casing elevation
but is more encompassing. No additional observations are provided for this issue.

Well Pump Discharge Piping: Table 4 summarizes the equipment for the well discharge piping. FAC
62-555.320(8) (b) provide guidelines for the well discharge piping that are enforced by BCHD. Relevant
items are listed below.

e Per referenced Section 3.2.7.3 in Recommended Standard for Water Work, discharge piping
shall be equipped with a check valve in or at the well, a shutoff valve, a pressure gauge, a means
of measuring flow and a smooth nose sampling tap located at a point where positive pressure is
maintained. All CSID wells have the required equipment. Some wells have more than one
sample tap and in some cases one of the two taps do not have a smooth nose end as noted in the
individual well section below.

e Per referenced Section 3.2.7.3 in Recommended Standard for Water Work, Air release-vacuum
valve shall be located upstream of check valve, with exhaust/relief piping terminating in a down-
turned position at least 18 inches above floor and covered with 24 mesh corrosive resistant
screen. Not all CSID wells meet this requirement as shown in Table 3. Also see comments on
individual wells.

e Per referenced Section 3.2.7.3 in Recommended Standard for Water Work, the discharge piping
should be provided with a means of pumping to waste, but shall not be directly connected to
sewer. Wells 1, 2, and 3 do not have a means to pump to waste. Well 5 does have a tee to pump
to waste; however, the downstream isolation valve is missing,.
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e Each well shall include a smooth-nosed tap for sampling water. All such sampling taps shall be
located upstream of the check valve in the discharge piping if possible and upstream of all
treatment facilities and chemical application points; shall be located at least 12 inches above
finished floor, pad, or ground surface below the tap; and shall be conveniently accessible and
downward-opening. Raw water well water sampling taps installed on or after August 28, 2003,
shall have no interior or exterior thread. Most of CSID wells meet this criterion except for Wells
4, 5, and 7 which has the sample tap location downstream of the check valve.

Well Vents: FAC 62-555.320(8)(c) indicates that all wells are to be vented to the atmosphere unless
there is justification not to do so. All of CSID wells are vented to atmosphere. It also states that all well
vents shall terminate at least 12 inches above the 100-year flood elevation and shall be designed and
constructed in accordance with Section 3.2.7.5 in Recommended Standard for Water Work. The
referenced section indicate that the vent shall terminate in a downturned position, at or above the top of
the casing or pitless unit, no less than 12 inches above grade or floor, in a minimum 1 %-inch diameter
opening covered with a 24 mesh, corrosion resistant screen. The pipe connecting the casing to the vent
shall be of adequate size to provide rapid venting of the casing.

Table 3 shows that Wells 6 and 7 have 1-inch vents. All others have minimum 1 %:-inch Most of the
screens on the wells appear to be a larger mesh size than 24 mesh. All well vents appear to be located
above the 100-year flood elevation.

Other Sanitary Survey Items: In addition to the items already mentioned, FDEP or BCHD will also
check the following during a sanitary survey of the wells.

e Integrity of the sanitary seal. The sanitary seal refers to the top of the well casing flange in which
piping and electrical cables are routed. FDEP or BCHD will check the integrity of the sanitary
seal to insure that all bolts and pipes are securely fastened and no gaps are visible.

e General housekeeping of the well pad. Well pad must be kept free of algae, debris, and plant
growth and should not have any cracks that could compromise the well.

e Piping and valve should be functional with no visible signs of leak.

e Piping color code. The raw water piping color code is olive green.

In general, the housekeeping of the well pads was good. A few wells had loose vents or caps which need
to be secured as noted in the individual well section that follows.

Wells 1, 2, and 3 have been repainted olive green. The remaining wells are painted green but not olive
green.
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5. Individual Well Observations/Improvements

The following provides a list of improvements identified for each well. Please note that the observations
were based on an August 17, 2012 site visits and some of the improvements may have already been
addressed by plant staff.

Well 1 Im provements

Well vents to be
secured to well flange
with 24 mesh insect
screen.  Paint olive
green

Rep]ace clamp-on and Pl
propeller flow meters &M -

with new mag meter

Well 1 Wellhead

Well 1 Discharge Piping

e Air release valve discharge should be terminated 18” above concrete apron with a 24 mesh non-
corrosion resistant screen

e Well vents should be securely attached to wellhead and the screen replaced with a 24 mesh non-
corrosive resistant screen. Well vents should be painted olive green.

e Replace existing 30 hp pump with new 40 hp pump

o Set pump at 40 fi setting depth by extending existing pump column or replace with new
6” Certa-Lok column pipe.

o Replace safety cable suitable for larger pump and motor

e Upgrade well pump control panel for 40 hp pump with the following electrical improvements:

o Well 1 feeder at #2 AWG is acceptable.

o Well 1 Control Panel main breaker at 80A requires upgrade to 90A

o Well 1 Control Panel starter at NEMA size 3 is acceptable; however, overload heaters
require upgrade for 40 hp well pump.

o Well 1 Control Panel is located too close to the wellhead and piping. Control panel will
have to be moved back a minimum 10 inches or rotated 90 degrees to meet the National
Electrical Code minimum working clearance requirements.

o Conduit and cable are to be installed to connect new pump.

o Wells 1, 2 and 3 are fed from existing panel PP-3 in the High Service Building. PP-3 will
require upgrading to accommodate the additional loads and the larger breakers required
for the upgrade of the well pumps from 30 hp to 40 hp.

e Add flow to waste connection consisting of a 6” x 4” tee, 4” butterfly valve, and 4” quick connect
between flow control valve and flow meter.
e Consider replacing clamp on flow meter and propeller flow meter with new 6” mag meter.

Please note that Well 1 piping was recently repainted to the correct color — olive green. The concrete slab
and pipe supports were also painted.
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Well 2 Improvements

ARV vent to be min
18” above grade with
24 mesh insect screen

Well 2 Control Panels

Well vents to be
secured to well flange
with 24 mesh insect
screen

Install flow to waste
piping

A

Well 2 Wellhead

Clearance needed in
front of electrical

e Air release valve discharge should be terminated 18” above concrete apron with a 24 mesh non-
corrosion resistant screen

e Well vents should be securely attached to wellhead and the screen replaced with a 24 mesh non-
corrosive resistant screen.

o Replace existing 30 hp pump with new 40 hp pump

(o}

o

Set pump at 40 ft setting depth by extending existing pump column or replace with new
6” Certa-Lok column pipe.
Replace safety cable suitable for larger pump and motor

e Upgrade well pump control panel for 40 hp pump with the following electrical improvements:

[¢]
O
(o]

o)

o}

Upgrade well pump control panel from 30 hp to 40 hp

Well 2 Control Panel main breaker at 80A requires upgrade to 90A

Well 2 Control Panel starter at NEMA size 3 is acceptable, overload heaters require
upgrade for 40HP well pump

Well 2 Control Panel is located too close to the wellhead and piping. Control panel will
have to be moved back a minimum 12 inches or rotated 90 degrees to meet the National
Electrical Code minimum working clearance requirements.

Conduit and cable are to be installed to connect new pump.

Wells 1, 2 and 3 are fed from existing panel PP-3 in the High Service Building. PP-3 will
require upgrading to accommodate the additional loads and the larger breakers required
for the upgrade of the well pumps from 30 hp to 40 hp.

Wells 2 and 3 are fed from a single feeder that will have to be upgraded for the additional
horse power.

e Add flow to waste connection consisting of a 6” x 4” tee, 4” butterfly valve, and 4” quick connect
between flow control valve and flow meter.



CSID Well Upgrade Analysis
Date: 10/24/12
Page 14 of 33

Please note that Well 2 piping was recently repainted to the correct color — olive green. The concrete slab
and pipe supports were also painted.

Well 3 Improvements

ARV vent to be min ' S ¥ T, — R Well vents to be
18 above grade with : 7 . TN secured to well flange
24 mesh insect screen : e M S | 4 with 24 mesh insect
| screen

Install flow to waste
piping
Well 3 Discharge Piping

Well 3 Wellhead

e Air release valve discharge should be terminated 18” above concrete apron with a 24 mesh non-
corrosion resistant screen.

e Well vents should be securely attached to wellhead and the screen replaced with a 24 mesh non-
corrosive resistant screen.

¢ Replace existing 30 hp pump with new 40 hp pump

o Set pump at 40 ft setting depth by extending existing pump column or replace with new
6” Certa-Lok column pipe.

o Replace safety cable suitable for larger pump and motor

o Upgrade well pump control panel for 40 hp pump with the following electrical improvements:

o Upgrade well pump control panel from 30 hp to 40 hp

o Well 3 Control Panel main breaker at 80A requires upgrade to 90A

o Well 3 Control Panel starter at NEMA size 3 is acceptable, overload heaters require
upgrade for 40 hp well pump

o Well 3 Control Panel location is acceptable

o Conduit and cable are to be installed to connect new pump.

o Wells 1, 2 and 3 are fed from existing panel PP-3 in the High Service Building. PP-3 will
require upgrading to accommodate the additional loads and the larger breakers required
for the upgrade of the well pumps from 30HP to 40HP.

o Wells 2 and 3 are fed from a single feeder that will have to be upgraded for the additional
horse power.

e Add flow to waste connection consisting of a 6” x 4” tee, 4” butterfly valve, and 4” quick connect
between flow control valve and flow meter.

Please note that Well 3 piping was recently repainted to the correct color — olive green. The concrete slab
and pipe supports were also painted.
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~Well 4 Improvements

Well 4 Enclosn_lre

WA
kTR

® ARV vent to tum |
down and discharge a
min 18” above grade
with 24 mesh insect
screen

Flow to waste
connection

Sample tap to be _'
moved upstream of
check valve

The well enclosure is built into the sloped part along a road and access is difficult. Please note that a
gravity sewer is located nearby Well 4.

¢ Cap hole in wellhead flange.

e Air release valve discharge should be turned downward and terminated a minimum of 18" above
concrete apron with a 24 mesh non-corrosion resistant screen.
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Well 5 Im

Well vent should have a 24 mesh non-corrosive resistant insect screen.

Sample tap should be relocated upstream of check valve.

The level sensor is reportedly not working properly registering huge jumps in level.

The digital pressure sensor is reportedly not working and is located downstream of check valve
and only reports system pressure. Relocate upstream of check valve if possible.

Paint piping olive green

Replace existing 30 hp pump with new 40 hp pump

o Set pump at 40 fi setting depth by extending existing pump column or replace with new
6” Certa-Lok column pipe.

o Replace safety cable suitable for larger pump and motor

o Replace wellhead assembly/discharge elbow with 3-inch port for camera access.

Upgrade well pump control panel for 40 hp pump with the following electrical improvements:

o Well 4 service and control panel are designed for up to a 50 hp well pump. The existing
equipment data sheet shows a 30 hp well pump currently installed. To upgrade from 30
hp to a 40 hp the motor starter overload heaters would have to be upgraded for the higher
horsepower full load amps.

o Conduit and cable are to be installed to connect new pump.

Well is suspected to be producing a lot of sand. This should be confirmed.

replaced and raised at

least 12” above 100

yr. flood elevation [
and 12 inches above [#%
concrete floor

Well s Location

Piping color should
be olive green

[=—

Well 5 Discharge Piping Well 5 Discharge Piping
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Air release valve was
removed with well
pump. ARV to be
equipped with 24

Sample tap to be
moved upstream of
check valve and
should be smooth
nosed

Well 5 — Air Release Valve Well 5 Sample Connection

Well 5 is located in a park next to a private residence. The well structure is located in an elevated area
under trees. The well piping is total enclosed by three walls, a locked gate, and a grated cover. Access is
tight. Well 5 was out of service at time of inspection. The pump and wellhead was removed by the well
contractor. The well casing has a hairline crack and is due for replacement by a well drilling contractor.

Currently Ongoing: The cracked well casing is to be removed and replaced by a well contractor
(AMPS). AMPS should raise the wellhead flange at least 12-inches above the 100-year flood
elevation (flood elevation of 11.6 ft — 1929 NGVD) to meet the new rule.

Electrical gauges, sensors will also need to be raised.

Well 5 sits on an 11.4° x 5’ concrete slab surround by walls on three sides. The top of the
concrete slab is below finished grade although higher than the grade 20 ft away. The concrete
pad should be at least 6° x 6” per FAC 62-532.500(3)(c) and be constructed on top of finished
grade. CSID may consider demolishing the walls, re-grading the site, extending the concrete pad,
and installing an 8 ft fence with green vinyl slats. The top of the fence could also be enclosed
with fencing material. This would provide CSID staff better space and access for operation and
maintenance. If concrete walls are removed, the electrical panels will need to be re-supported.
Fencing will need to be approved by building department and possibly the home owner
association.

The existing air release valve was removed during the inspection but its insect screen appears to
be larger than 24 mesh.

Sample tap should be relocated upstream of check valve. Sample tap should be smooth nosed
and not have treaded.

Piping should be painted olive green

Replace existing 30 hp pump with new 40 hp pump

o Set pump at 40 ft setting depth by extending existing pump column or replace with new
6” Certa-Lok column pipe.

o Replace safety cable suitable for larger pump and motor

o Replace wellhead assembly/discharge elbow with 3-inch port for camera access.

Upgrade well pump control panel for 40 hp pump with the following electrical improvements:

o Well #5 service and control panel are designed for a 100 hp well pump. At the time of the
site inspection/walk-thru no well pump was installed. Data sheet provided by CSID
indicates the existing pump is 30 hp. The soft start will have to be programmed for the
pump motor installed and the bypass motor starter overload heaters would have to be
sized for the pump motor full load amps.

o Conduit and cable are to be installed to connect new pump.

Well is suspected to be producing a lot of sand. This should be confirmed and mitigated.
Isolation valve needs to be installed downstream of tee so that the well can be pumped to waste.

Since AMPS is reconfiguring the wellhead and the electrical changes are not great, CSID should consider
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installing the new 40 hp pump in this well at this time.

Well 6 Im

provements

Well 6 Location

Drain holes in walls

i

Intet of air release
valve should be
mounted on top of

Sample tap should
be smooth nosed
without threads

Well 6 Discharge Piping

Well 6 Discharge Piping

——— W

Well 6 Discharge Piping

Well 6 is located in a park next to a roadway under trees. The well piping is totally enclosed by four

walls and aluminum grating on top.

e The well casing is only 4.8” above the concrete floor but is at least 12 higher than the 100 year
flood elevation. Since it was constructed prior to April 2002, does not have to meet the newer
elevation requirement. However, if this well is modified the following should be considered to

meet the newer regulations.

o Raise the well casing by at least 12” by the addition of a 16” spool piece. The spool
piece and existing wellhead flange should be encased in a concrete block that is 30”L x

30"W x 12” H.

o Replace wellhead flange/discharge elbow. Provide larger 1 '2” port for vent and 3” port

for future camera access.

o The 12” discharge wye and associated 45 degree elbow may need to be changed to a 127
tee and 90 degree elbow. The existing wye and 45 degree elbow might be reusable if
there is enough space before the next fitting. This will also require changes to the
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concrete vault to relocate the pipe higher in the wall.
o Consider adding an access gate in the north wall to provide better access to the piping and
better drainage.
o Ifthe wellhead is not modified the wellhead flange should be recoated.
e The existing air release valve is not in an ideal position on the side of the pipe. It should be
relocated at the top of the pipe to function better.
o Piping should be painted olive green
Replace existing 20 hp pump with new 40 hp pump

o Replace existing 12” pump column pipe with 6” Certa-Lok column pipe suitable for
larger/heavier pump, easier replacement by operation staff, and better access for
instrumentation.

o Replace safety cable suitable for larger pump and motor.

e Upgrade well pump control panel for 40 hp pump with the following electrical improvements:

o Well 6 service and control panel are designed for up to a 75 hp well pump. CSID
equipment data sheet shows a 30 hp well pump currently installed. To upgrade from 20
hp to a 40 hp the motor starter overload heaters would have to be upgraded for the higher
horsepower full load amps.

o Conduit and cable are to be installed to connect new pump.

Well 7 Improvements

3

T T

S —

] ell 7 ocatio |

Piping color should
be olive green

Vent needs to be
secured and insect
screen replaced with
24 mesh screen

Well 7 Wellhead Well 7 Wellhead
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Sample tap to be
moved upstream of
check valve

Well 7 Discharge Piping ' Well 7 Sample Tap

Well 7 is located in the median next to a roadway. The well piping is totally enclosed by four walls and
aluminum grating on top.

The well casing is only 4.5” above the concrete floor and is also lower than the requirement to be
12” higher than the 100 year flood elevation. Since it was constructed prior to April 2002, does
not have to meet the newer elevation requirements. However, this well is believed to be flow
limited and should be modified. The following should be considered to meet the newer
regulations.

o Raise the well casing by at least 6” by the addition of a 16” spool piece. The spool piece
and existing wellhead flange should be encased in a concrete block that is 30”L x 30”W x
12” H.

o Replace wellhead flange/discharge elbow. Provide larger 1 %" port for vent and 3” port
for future camera access.

o The 12” discharge wye and associated 45 degree elbow may need to be changed to a 12”
tee and 90 degree elbow and will depend on the below piping connection. The existing
wye and 45 degree elbow might be reusable if there is enough space before the next
fitting. This will also require changes to the concrete vault to relocate the pipe higher in
the wall.

o Consider adding an access gate in the north or south wall to provide better access to the
piping and provide more drainage.

If the wellhead is not modified the wellhead flange should be recoated.

Sample tap should be relocated upstream of check valve.

Well vent to be secured. Screen on is to be replaced with 24 mesh screen.

The digital pressure sensor is located downstream of check valve and only reports system
pressure. Relocate upstream of check valve if possible.

The well level sensor is reportedly not working properly and should be checked.

Piping should be painted olive green

Replace existing 20 hp pump with new 40 hp pump

o Replace existing 12” pump column pipe with 6” Certa-Lok column pipe suitable for
larger/heavier pump, easier replacement by operation staff, and better access for
instrumentation.

o Replace safety cable suitable for larger pump and motor.

Upgrade well pump control panel for 40 hp pump with the following electrical improvements:

o Well 7 service and control panel are designed for up to a 50 hp well pump. The existing
equipment data sheet shows a 30 hp well pump currently installed. Upgrade from 30 hp
to a 40 hp the motor starter overload heaters would have to be upgraded for the higher
horsepower full load amps.

o Conduit and cable are to be installed to connect new pump.
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_Well 8 Improvements

- Well 8 Location

Piping color should
be olive green

Air relief valve vent
to be tumed down and
covered with 24 mesh
insect screen

Vent insect screen
replaced with 24
mesh screen

Sample tap to be
smooth nosed without
threads

Well 8 Dischage Piping

Repair or replace
swing check valve
cushion

Well 8 Discharge Piping

Well 8 is located in a park. The concrete enclosure is built in the side of an earthen berm. The enclosure
has a fence door and grating on top of the concrete enclosure.

e The swing check cushion has been hanging the check valve open in Wells 8-11. The cushions are
showing sign of corrosion and should be repaired or replaced.

e Air release-vacuum valve vent is to be terminated in a down-turned position at least 18 inches
above floor and covered with 24 mesh corrosive resistant screen.

e Screen for well vent is to be replaced with 24 mesh screen.

o Sample tap is to be smooth nosed without threads.

o The well control valve reportedly needs maintenance.

e Piping should be painted olive green

e Replace existing 40 hp pump and motor with new 40 hp pump and motor. If the old pump motor
can be adapted to the new pump, they can be saved as a potential spare motor. No significant
electrical improvements are needed to switch pump but to connect the new pump cable.

e Modify or replace wellhead assembly/discharge elbow to include 3-inch port for camera access.
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Well 9 Improvements

Well 9 Location

Piping color should \ % v/ 'r\ | Air relief valve vent

be olive green

to be turned down and
covered with 24 mesh
insect screen

Vent insect screen
replaced with 24
mesh screen

Well 9 Wellhead Well 9 Discharge Piping
Swing check valve
cushion should be Instrument damaged
repaired or replaced. due to. check valve
not seating.

Sample tap to be
smooth nosed without
threads

Well 9 Sample Tap Well 9 Instrument Panel

Well 9 is located in a park. The enclosure has a fence door and grating on top of the concrete enclosure.

Replace existing 40 hp pump and motor with new 40 hp pump and motor. If the old pump motor
can be adapted to the new pump, they can be saved as a potential spare motor. No significant
electrical improvements are needed to switch pump but to connect the new pump cable.

Modify or replace wellhead assembly/discharge elbow to include 3-inch port for camera access.
Insert 6-inch tall 16” diameter filler flange at well head and 6-inch tall 8" diameter filler flange at
discharge tee to raise the well head up. Wall will need to be cut, chipped, and repaired to raise
pipe. Concrete supports will also need to be raised.

The swing check cushion has been hanging the check valve open in Wells 8-11. On Well 9 the
check valve did not close properly causing water to back feed into the instrument panel shown
above. The cushions are showing sign of corrosion and should be repaired or replaced.

Repair damaged instrument — flow meter (ongoing by staff).

Air release-vacuum valve vent is to be terminated in a down-turned position at least 18 inches
above floor and covered with 24 mesh corrosive resistant screen.

Screen for well vent is to be replaced with 24 mesh screen.

Sample tap is to be smooth nosed without threads.



CSID Well Upgrade Analysis
Date: 10/24/12
Page 23 of 33

The well control valve reportedly needs maintenance.
Piping should be painted olive green

_Well 10 Improvements

Well 10 Location Well 10 Enclosure

Piping color should
be olive green

Air relief valve vent
to be turned down and
covered with 24 mesh
insect screen

"l Vent insect screen
| replaced with 24
mesh screen

Wll 10 Dischrge Piping

-

Swing check valve
cushion should be
repaired or replaced.

Sample tap to be
smooth nosed without
treads

Well 10 Sample Tap

Well 10 is located in a park. The enclosure has a fence door and grating on top of the concrete enclosure.

Replace existing 40 hp pump and motor with new 40 hp pump and motor. If the old pump motor
can be adapted to the new pump, they can be saved as a potential spare motor. No significant
electrical improvements are needed to switch pump but to connect the new pump cable.

Modify or replace wellhead assembly/discharge elbow to include 3-inch port for camera access.
Insert 6-inch tall 16” diameter filler flange at well head and 6-inch tall 8” diameter filler flange at
discharge tee to raise the well head up. Wall will need to be cut, chipped, and repaired to raise
pipe. Concrete supports will also need to be raised.

The swing check cushion has been hanging the check valve open in Wells 8-11. The cushions are
showing sign of corrosion and should be repaired or replaced.

Air release-vacuum valve vent is to be terminated in a down-turned position at least 18 inches
above floor and covered with 24 mesh corrosive resistant screen.

Screen for well vent is to be replaced with 24 mesh screen.

Sample tap is to be smooth nosed without threads
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e Piping should be painted olive green
e Staff indicates this well pump flow has declined significantly over the past year from 1100 gpm

to 622 gpm going to the lime plant. They suspect the pump might be damaged.

Well 11 Improvements

Piping color should
be olive green

Well 11 Location Well lw and Pressure Instruments

Swing check valve
cushion should be
repaired or replaced

Air relief valve vent
to be tumed down and
covered with 24 mesh
insect screen

Sample tap to be
smooth nosed without
treads

Well 11 Wellhead

Well 11 is located in a park. The enclosure has a fence door and grating on top of the concrete enclosure.

e The swing check cushion has been hanging the check valve open in Wells 8-11. The cushions are
showing sign of corrosion and should be repaired or replaced.

o Air release-vacuum valve vent is to be terminated in a down-turned position at least 18 inches
above floor and covered with 24 mesh corrosive resistant screen.

e Screen for well vent is to be replaced with 24 mesh screen.

o Sample tap is to be smooth nosed without threads.

e The well control valve reportedly needs maintenance.

e Piping should be painted olive green

o Replace existing 40 hp pump and motor with new 40 hp pump and motor. If the old pump motor
can be adapted to the new pump, they can be saved as a potential spare motor. No significant
electrical improvements are needed to switch pump but to connect the new pump cable.

e Modify or replace wellhead assembly/discharge elbow to include 3-inch port for camera access.
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6.

Recommendations

This section provides recommendations only for modifying the well pumps, wellheads, and well
enclosures. The previous section (Section 5) provided a list of all the observed and reported issues with
the wells. Some of these issues are considered maintenance (such as painting of the pipe, changing
screen, instrumentation repair) and are not included in the recommendations below and are assumed to be
taken care of by plant staff. .

Pump Replacement Priority

While the goal is to eventually replace all the well pumps to use a single type pump for redundancy, the
replacement will be phased. Table 4 below provides a scoring method to determine the order of the well
and pump modifications.

Scores are based on a value of 1 to 5 with 5 being the most critical.

Based on operational testing and hydraulic modeling, Wells 1, 4, 5, 6, 7, and 10 are determined to
be the most critical based on flow to the RO WTP and given a score of S.

Well 5 has a cracked casing and was given a high priority.

Wells 6 and 7 had wellhead flange elevations below the recommended 12” above the 100 year
flood elevation. They were given a score of 4 as the next critical issue.

Wells 5, 6, 7 had well flange elevations significantly less than the required 12” above the concrete
apron and were given a score of 3 while Wells 9 and 10 were given a score of 2 since the heights
were closer to the required 12”.

If the well could be easily converted electrically, it was given a score of 5 as this provided an
easier means of installing the new 40 hp pumps. Wells 1, 2, and 3 require the most electrical
work and were given a value of one.

Table 4: Priority Ranking of Pump Replacement/Wellhead Modifications.

Issues W-1 | W-2 | W-3 | W4 | W5 | W6 | W=7 | W-8 | W-9 | W-10 | W-11
Flow Capacity 5 1 1 5 5 5 5 1 1 5 1
Crack Casing 0 0 0 0 5 0 0 0 0 0 0
Flange flood elev. 0 0 0 0 4 0 4 0 0 0 0
Flange height 0 0 0 0 3 3 3 0 2 2 0
above conc. apron

Vent Size 0 0 0 0 0 2 2 0 0 0 0
Ease of Electrical 1 1 1 4 4 4 4 5 5 4 5
Conversion

Total Score 6 2 2 9 21 14 18 6 8 11
Priority Ranking 7 10 11 5 1 3 2 8 6 4

Based on the ranking, the well work should occur in the following sequence:

Al Sl S

Well 5 (Currentty On-going) 7. Welll

Well 7 8. Wwell8

Well 6 9. Well 11
Well 10 10. Well 2

Well 4 11. Well 3

Well 9
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Based on the ranking the following phases are recommended:
e Phase 1-Wells 5, 6, and 7
e Phase 2 - Wells 4,9, and 10
e Phase 3 - Wells 8 and 11
e Phase4-Wells 1,2, and 3

Phases 1 and 2 should be done within a year to provide additional flow and pressure to the RO WTP.
Phase 3 and 4 can be done within the next 2 to 5 years. Wells 1, 2, and 3 are grouped in Phase 4 because
of the related electrical changes that need to be made for these wells.

7.  Order of Magnitude Cost Estimate

A summary of the order of magnitude cost estimate for each phase is provided in Table 5 below. Cost
assumptions are provided below and their estimated cost can be found in Attachment C.

For each Phase and associated wells, a conceptual scope of work was developed which is described
below. Based on the conceptual scope of work, an order of magnitude cost was estimated assuming the
project will be executed in a design-build fashion. For a better cost estimate, the existing site conditions
and scope of work will need to be investigated in more depth and a final design established. The cost
estimates provided are preliminary order of magnitude estimates based on generalized projections for
equipment needs, experience with similar projects, and some vendor/ manufacturers prices for assumed
equipment. Estimates prepared in this manner are normally within +30 percent to -30 percent of actual
cost. Final cost will depend on actual labor and material costs, competitive market conditions, actual site
conditions, final project scope, implementation schedule, and project delivery methods.

Table 5: Summary of Order of Magnitude Cost Estimated Well Improvement Phases

Estimated Estimated Order of

Construction 15% Engineering Magnitude

Improvements Cost Contingency Costs Total Cost
Phase 1: Wells 5, 6, and 7 $257,476 $38,600 $30,900 $326,976
Phase 2: Wells 4,9, and 10 $217,545 $32,600 $26,200 $276,345
Phase 3: Wells 8 and 11 $86,873 $13,000 $10,500 $110,373
Phase 4: Wells 1,2, and 3 $212,226 $25,500 $25,500 $263,226
Total $774,120 $109,700 $93,100 $976,920

Note: Does not including bonding cost
Phase 1 — Wells 5, 6, and 7 Improvements

The estimated engineering and construction cost for Phase 1 is $326,976 which includes a 15%
contingency for the following work.

Well 5

e Some improvements are already underway for Well 5. CSID has contracted with AMPS (well
driller) to replace the cracked well casing and raise the well head flange and piping. AMPS is
currently slated to reinstall the existing pump into the repaired well. AMPS work is NOT
included the estimated cost indicated above.

e Estimated costs assume work by AMPS is complete and the modifications are being done after
AMPS has de-mobilized.

e Replace existing 30 hp pump and motor with a 40 hp pump and motor. The safety cable, well
column pipe, well head assembly/discharge elbow is also to be replaced.
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Program existing soft-start for the new pump motor and replace the bypass motor starter overload
heaters so that they are sized for the new pump motor full load amps.

Pending building department and home owner’s association approval, demolish one walls of the
well enclosure and re-grade site so that the concrete slab is above grade. The existing concrete
slab is to be extended. The removed wall will be replaced with a gate to allow for better access to
the well.

Determine if an isolation valve is installed downstream of discharge tee. If none is found, install
isolation valve so well can be pumped to waste.

Relocate sample tap upstream of check valve. Sample tap should be smooth nosed and not have
threads.

Install 3” port for camera in wellhead flange.

Touch up paint affected piping.

Restore surround landscaping / sod

Replace existing 30 hp pump and motor with new 40 hp pump and motor. Replace wellhead
flange/discharge elbow. Provide larger 1 %" port for vent and 3” port for future camera access.
Replace existing 12” pump column pipe with 6” pump column pipe for better access for
instrumentation. Replace existing safety cable.

Upgrade overload heaters for the higher horsepower full load amps and install required conduit
and cable for the new pump.

Raise the well casing by at least 12” by the addition of a 16” spool piece. Encase existing
wellhead flange and portion of new spool piece in concrete block that is 30”L x 30”W x 12” H to
serve as a sanitary seal.

Raise associated discharge piping and instrumentation. The 12” discharge wye and associated 45
degree elbow may need to be changed to a 12” tee and 90 degree elbow. The existing wye and 45
degree elbow might be re-useable if there is enough space before the next fitting. This will also
require changes to the concrete vault to relocate the pipe higher in the wall.

Cut concrete wall and add an access gate in the wall of the well enclosure to provide better access
to the piping and better drainage if acceptable to building department.

Relocate the air release valve so it is on top of the pipe to function better.

Touch up paint affected piping.

Restore surround landscaping / sod.

Replace existing 30 hp pump and motor with new 40 hp pump and motor. Replace welihead
flange/discharge elbow. Provide larger 1 '4” port for vent and 3" port for future camera access.
Replace existing 12” pump column pipe with 6” pump column pipe for better access for
instrumentation.

Upgrade overload heaters for the higher horsepower full load amps and install required conduit
and cable for the new pump.

Raise the well casing by at least 6” by the addition of a 16” spool piece. The spool piece and
existing wellhead flange should be encased in a concrete block that is 30”L x 30”W x 12” H.
Raise associated discharge piping and instrumentation. The 12” discharge wye and associated 45
degree elbow may need to be changed to a 12” tee and 90 degree elbow. The existing wye and 45
degree elbow might be reusable if there is enough space before the next fitting. This will also
require changes to the concrete vault to relocate the pipe higher in the wall

Cut concrete wall and add an access gate in the wall of the well enclosure to provide better access
to the piping and better drainage if acceptable to building department.

Relocate sample tap upstream of check valve.
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Relocate digital pressure sensor upstream of check valve.
Touch up paint affected piping.
Restore surround landscaping / sod.

Phase 2 — Wells 4, 9, and 10 Improvements

The estimated engineering and construction cost for Phase 2 is $276,345 which includes a 15%
contingency for the following work.

Well 4

Replace existing 30 hp pump and motor with new 40 hp pump and motor. Replace column pipe,
wellhead flange/discharge elbow, and safety cable.

Upgrade overload heaters for the higher horsepower full load amps and install required conduit
and cable for the new pump.

Relocate digital pressure sensor upstream of check valve.

Touch up paint affected piping.

Restore surround landscaping / sod.

Replace existing 40 hp pump and motor with new 40 hp pump and motor. Replace wellhead
flange/discharge elbow.

Upgrade motor starters as needed.

Install 6-inch tall 16” diameter filler flange at well head and 6-inch tall 8” diameter filler flange at
discharge tee to raise the well head up. Modify and repair wall as required to raise pipe.
Modify pipe supports needed.

Touch up paint affected piping.

Restore surround landscaping / sod.

Well 10

Replace existing 40 hp pump and motor with new 40 hp pump and motor. Replace wellhead
flange/discharge elbow.

Upgrade motor starters as needed.

Insert 6-inch tall 16” diameter filler flange at well head and 6-inch tall 8” diameter filler flange at
discharge tee to raise the well head up. Modify and repair wall as required to raise pipe.
Modify pipe supports needed.

Touch up paint affected piping.

Restore surround landscaping / sod.

Phase 3 — Wells 8 and 11 Improvements

The estimated engineering and construction cost for Phase 3 is $110,373 which includes a 15%
contingency for the following work.

Well 8

Replace existing 40 hp pump and motor with new 40 hp pump and motor. Replace wellhead
flange/discharge elbow. Install required conduit and cable for the new pump.



CSID Well Upgrade Analysis
Date: 10/24/12

Page 29

Well 11

of 33

Touch up paint affected piping.
Restore surround landscaping / sod.

Replace existing 40 hp pump and motor with new 40 hp pump and motor. Replace wellhead
flange/discharge elbow. Install required conduit and cable for the new pump.

Touch up paint affected piping.

Restore surround landscaping / sod.

Phase 4 — Wells 1, 2, and 3 Improvements

The est

imated engineering and construction cost for Phase 3 is $263,226 which includes a 15%

contingency for the following work.

Common Electrical Improvements for Wells 1, 2, and 3

Well 1

Wells 1, 2 and 3 are fed from existing panel PP-3 in the High Service Building. PP-3 will require
upgrading to accommodate the additional loads and the larger breakers required for the upgrade
of the well pumps from 30 hp to 40 hp.

Wells 2 and 3 are fed from a single feeder that will have to be upgraded for the additional horse
power.

Replace existing 30 hp pump and motor with new 40 hp pump and motor. Install required
conduit and cable for the new pump.
Upgrade well pump control panel from 30 hp to 40 hp
o Upgrade Well 1 Control Panel main breaker from 80A to 90A
o Upgrade overload heaters required upgrade for 40 hp well pump.
o Relocate Well 1 Control Panel a minimum of 10 inches or rotated 90 degrees to meet the
National Electrical Code minimum working clearance requirements.
o Conduit and cable are to be installed to connect new pump.
Add flow to waste connection consisting of a 6” x 4” tee, 4” butterfly valve, and 4” quick connect
between flow control valve and flow meter.
Touch up paint affected piping.
Restore surround landscaping / sod.

Replace existing 30 hp pump with new 40 hp pump. Install required conduit and cable for the
new pump.
Upgrade well pump control panel from 30 hp to 40 hp
o Upgrade Well 2 Control Panel main breaker from 80A to 90A
o Upgrade overload heaters required for 40HP well pump
o Relocate Well 2 Control Panel a minimum of 12 inches or rotated 90 degrees to meet the
National Electrical Code minimum working clearance requirements.
Add flow to waste connection consisting of a 6” x 4” tee, 4” butterfly valve, and 4” quick connect
between flow control valve and flow meter.
Touch up paint affected piping
Restore surround landscaping / sod.
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Well 3
e Replace existing 30 hp pump with new 40 hp pump. Install required conduit and cable for the
new pump.
e Upgrade well pump control panel from 30 hp to 40 hp
o Upgrade Well 3 Control Panel main breaker from 80A to 90A
o Upgrade overload heaters required for 40HP well pump
e Add flow to waste connection consisting of a 6” x 4” tee, 4” butterfly valve, and 4” quick connect
between flow control valve and flow meter.
e Touch up paint affected piping
e Restore surround landscaping / sod.
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PUMP DATA SHEET Submersible Stainless Steel
Company: Hudson Pump & EquipmentCustomer:

Name:
Date: 07/05/12 Order No:
Pump: Search Criteria:
Size: 7TSHC (2 stages) Flow: 660 US gpm Head: 136 ft
Type: Submersible SST Speed: 3450 rpm -
Synch speed: 3600 rpm Dia: 4.75 in Fluid: .
Curve: Water Temperature: 60 °F .
: SG: 1 Vapor pressure; 0.2563 psi a
Specific Speeds: Ns: 3619 Viscosity: 1.105cP Atm pressure: 14.7 psia
Pump Notes for Standard Sizes: NPSHa: - ft
Discharge also available in 6". Curves are certified for water at
60°F only. Consult factory for performance with any other fluid. Motor:
Vertical Turbine: Bowl size: 7.5in Standard: NEMA Size: 40 hp
Max lateral; ---in Speed: 3600

Thrust K factor: 4.56 Ib/ft
Sizing criteria: Max Power on Design Curve
Pump Limits for Standard Construction:

Temperature: --- °F Pressure: 450 psig
Sphere size: - in

---- Data Point ----

N
4 |
Flow: 660 US gpm 200 i ia = = .. i
Head: 138 ft B L T™h 1 I|
Power: 30 hp . i
NPSHr: 18.1 ft e 150 _ x — L
. 1 g / =l
-- Design Curve -- - i i : \ 5
Shutoff Head: 201 ft § } i 2\ ~
Shutoff dP: 86.9 psi T T TTT T 1
Min Flow: o US gpm - ;_!_E N T 1 B ] M SRS [N s T DR (RS P . ey B
BEP: 76.6% eff 109 —|HI_|‘ ._. _ EREERERD | “;5 !
@ 650 US gpm 1|8 | |
NOL Pwr: 30.7 hp 1 [ |
@ 800 US gpm |
--Max Curve -- [~
Max Pwr: 32.5 hp £ 20— =
@ 760 US gpm I H
5 10
o f
4 0! o=
o .
& 25 |
g 0= 100 200 300 4000 800 600 " 700 8o

{Performance Evaluation: 2 =0

Flow Speed Head Efficiency Power NPSHr
US gpm rpm ft % hp ft

792 3450 106 69.2 30.7 24.4
660 3450 138 76.4 30 18.1
528 3450 152 73.5 27.5 14.3
396 3450 167 66.2 25.1 12

264 3450 185 49 25.1 11.7

Turbine VO Selected from catalog: Goulds Sub SST 60Hz Vers: 3.36



Hudson Pump & Equipment

t<— @G —==
-ew — DD
AD ‘DH
L R
\ COoL
TPL .ﬁgg
|
<
PR = f=— BL.
ML
Hydraulic Data
Flow (gpm): 660
Pump Head (ft): 125.5
TDH (ft): 138.0
Speed (rpm): 3450
Fluid: Water
Temperature (F): 60
Viscosity: 1.105
Spec.Grav: 1

Version: 4.16P

DIMENSIONAL OUTLINE
VIS-WT-SST
2 Stage 6x7TSHC
Pump Data
AD: 1.13
AG: Size: 7TSHC
Stages: 2
BL: 27.06
CD: BowlShaft: 1.19"
CL: N/A
COL: 56.62' LineShaft: N/A
DD: 10.88 LineShaft Type: N/A
MIN SUB: 179 Column:
DH: 16.50 Column: 6" Threaded
G: 16.00 Bearing Spacing: N/A
H: 14.25 Section Length: 10 feet
HH: Head: Well Head
I 1.13 Flange (Disch.): 6"- RF
R: 7.50 Suct.:
ML: 40.60
Seal: N/A
TPL: 62.3' Strainer: None
UG: N/A SubBase: N/A
V:
W: Motor Diameter: 6"
X
SD:
Y:
Z:
“J” DIA FOUR PLCS
</EO SP ON “H” BC
3G ~——4-=D[SC
WELL HEAD
Miscellaneous Motor Data
Thrust At Design (Ib): 639 Model:
Thrust At Shutoff (Ib): 927 Make:
Pumping Level(in): 120 HP: 40
RPM: 3600
Weight Type: SUB
Pump (Ib): 1215 Efficiency: 84.0
Motor (Ib): 225 Nominal Dia: 6"
Total (1b): 1440 Voltage: 460
Customer: Date: 07-05-2012
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Summary of Order of Magnitude Costs

Estimated Estimated

Construction 15% Engineering | Estimated

Improvements Cost Contingency Costs Total Cost

Phase 1: Wells 5, 6, and 7 $257,476 $38,600 $30,900 $326,976
Phase 2: Wells 4, 9, and 10 $217,545 $32,600 $26,200 $276,345
Phase 3: Wells 8 and 11 $86,873 $13,000 $10,500 $110,373
Phase 4. Wells 1, 2, and 3 $212,226 $25,500 $25,500 $263,226
Total $774,120 $109,700 $93,100 $976,920

Note: Does not including bonding cost




Phase 1 — Wells 5, 6, and 7 Improvements
pital Cost Estimate

Order of Magnitude Ca

“Total
ltem Qty Unit UnitCost | Amount Subtotal
Well 5 Improvements
40 HP pump 1 EA $6,704.50 $6,704.50
40 HP motor w/ power cable 1 EA $8,533.00 $8,533.00
Safety cable 1 EA $121.90 $121.90
Certalock well column pipe (40 ft) & adapter 1 EA $1,828.50 $1,828.50
Wellhead assembly / discharge elbow 1 EA $7,314.00 $7,314.00
Remove pump and install new pump & motor 1 LS $3,680.00 $3,680.00
Disinfect well 1 LS $345.00 $345.00
Program soft start 1 LS $345.00 $345.00
Conduit/cable installation/connection 1 LS $690.00 $690.00
Wall and slab modifications 1 LS $3,450.00 $3,450.00
Landscaping/sod restoration 1 LS $2,300.00 $2,300.00
Fencing/gate 1 LS $4,370.00 $4,370.00
3-man Const Crew 10 DY $1,400.00 $14,000.00
Project PM and Construction Oversite 1 LS $5,000.00 $5,000.00
Subtotal $58,681.90
Well 6 Improvements
40 HP pump 1 EA $6,704.50 $6,704.50
40 HP motor w/ power cable 1 EA $8,533.00 $8,533.00
Safety cable 1 EA $121.90 $121.90
Certa-Lok well column pipe (40 ft) & adapter 1 EA $1,828.50 $1,828.50
Wellhead assembly / discharge elbow 1 EA $7,314.00 $7,314.00
Well head riser (16" dia x 12"L) 1 EA $8,050.00 $8,050.00
Disharge piping modifications 1 EA $9,000.00 $9,000.00
Remove pump and install new pump & motor 1 LS $3,680.00 $3,680.00
Disinfect well 1 LS $345.00 $345.00
Upgrade motor starter heaters 1 LS $230.00 $230.00
Conduit/cable installation/connection 1 LS $690.00 $690.00
Concrete block around well casing 1 LS $2,875.00 $2,875.00
Modify pipe supports 1 LS $2,000.00 $2,000.00
Sod restoration 1 LS $1,000.00 $1,000.00
Gate/wall modifications 1 LS $3,450.00 $3,450.00
3-man Const Crew 10 DY $1,400.00 $14,000.00
Project PM and Construction Oversite 1 LS $5,000.00 $5,000.00
Subtotal $74,821.90
Well 7 Improvements
40 HP pump 1 EA $6,704.50 $6,704.50
40 HP motor w/ power cable 1 EA $8,533.00 $8,5633.00
Safety cable 1 EA $121.90 $121.90
Certa-Lok well column pipe (40 ft) & adapter 1 EA $1,828.50 $1,828.50
Wellhead assembly / discharge elbow 1 EA $7,314.00 $7,314.00
Well head riser (16" dia x 6"L) 1 EA $6,900.00 $6,900.00
Disharge piping modifications 1 EA $12,000.00 $12,000.00
Remove pump and install new pump & motor 1 LS $3,680.00 $3,680.00
Disinfect Well 1 LS $345.00 $345.00
Upgrade motor starter heaters 1 LS $230.00 $230.00
Conduit/cable installation/connection 1 LS $690.00 $690.00
Concrete block around well casing 1 LS $2,875.00 $2,875.00
Modify pipe supports 1 LS $2,000.00  $2,000.00
Sod restoration 1 LS $1,000.00 $1,000.00




Phase 1 — Wells 5, 6, and 7 Improvements

Order of Magnitude Capital Cost Estimate
Total
ltem Qty| Unit Unit Cost | Amount Subtotal
Gate/wall modifications 1 LS $3,450.00 $3,450.00
3-man Const Crew 10 DY $1,400.00 $14,000.00
Project PM and Construction Oversite 1 LS $5,000.00 $5,000.00
Subtotal $76,671.90
Subtotal Construction Direct Costs $210,176.00
Indirect Construction Cost
Health Department Permit $1,000.00
Building Permit (0.50% of Subtotal) $1,100.00
Builder's Risk Insurance (1.5% of Subtotal) $3,200.00
General Liability iInsurance (1% of Subtotal) $2,100.00
Mobilization (3% of Subtotal) $6,300.00
Subtotal Prior to OH&P $223,876.00
OH &P
GC General Field Conditions (7% of Subtotal) $15,700.00
GC Indirect, OH & Profit (8% of Subtotal) $17,900.00
Subtotal After OH&P $257,476.00
Construction Contingency
Contingency (15% of Construction Subtotal ) $38,600.00
Total Construction Costs $296,076.00
Non Construction Cost
Engineering $30,900.00
Total Engineering & Construction $326,976.00

Notes:




Phase 2 — Welis 4, 9, and 10 Improvements
Order of Magnitude Capital Cost Estimate

Total
Item Qty | Unit Unit Cost | Amount Subtotal

Well 4 Improvements

40 HP pump 1 EA $6,704.50 $6,704.50
40 HP motor w/ power cable 1 EA $8,533.00 $8,533.00
Motor cooling shroud 1 EA $914.25 $914.25
Safety cable 1 EA $121.90 $121.90
Certalock well column pipe (40 ft) & adapter 1 EA $1,828.50 $1,828.50
Wellhead assembly / discharge elbow 1 EA $7,314.00 $7,314.00
Remove pump and install new pump & motor 1 LS $3,450.00 $3,450.00
Disinfect well 1 LS $316.25 $316.25
Minor piping modifications 1 EA $2,000.00 $2,000.00
Upgrade motor starter heaters 1 LS $230.00 $230.00
Conduit/cable instalaltion/connection 1 LS $690.00 $690.00
Sod restoration 1 LS $1,000.00 $1,000.00
3-man Const Crew 3 DY $1,400.00 $4,200.00
Project PM and Construction Oversite 1 LS $4,400.00 $4,400.00
Subtotal $41,702.40
Well 9 Improvements
40 HP pump 1 EA $6,704.50 $6,704.50
40 HP motor w/ power cable 1 EA $8,5633.00 $8,533.00
Wellhead assembly / discharge elbow 1 EA $7.314.00 $7,314.00
Well head riser (16" dia x 6"L) 1 EA $6,900.00 $6,900.00
Disharge piping modifications 1 EA $8,000.00 $8,000.00
Remove pump and install new pump & motor 1 LS $3,680.00 $3,680.00
Disinfect well 1 LS $345.00 $345.00
Upgrade motor starter heaters 1 LS $230.00 $230.00
Conduit/cable installaltion/connection 1 LS $690.00 $690.00
Concrete block around well casing 1 LS $2,875.00 $2,875.00
Modify concrete pipe supports 1 LS $3,000.00 $3,000.00
Sod restoration 1 LS $1,000.00 $1,000.00
3-man Const Crew 10 DY $1,400.00 $14,000.00
Project PM and Construction Oversite 1 LS $4,400.00 $4,400.00
Subtotal $67,671.50
Well 10 Improvements
40 HP pump 1 EA $6,704.50 $6,704.50
40 HP motor w/ power cable 1 EA $8,533.00 $8,533.00
Wellhead Assembly / discharge elbow 1 EA $7,314.00 $7,314.00
Well head riser (16" dia x 6"L) 1 EA $6,900.00 $6,900.00
Disharge Piping Modifications 1 EA $8,000.00 $8,000.00
Remove pump and install new pump & motor 1 LS $3,680.00 $3,680.00
Disinfect well 1 LS $345.00 $345.00
Upgrade motor starter heaters 1 LS $230.00 $230.00
Conduit/cable installaltion/connection 1 LS $690.00 $690.00
Concrete block around well casing 1 LS $2,875.00 $2,875.00
Modify concrete pipe supports 1 LS $3,000.00 $3,000.00
Sod restoration 1 LS $1,000.00 $1,000.00
3-man Const Crew 10 DY $1,400.00 $14,000.00
Project PM and Construction Oversite 1 LS $4,400.00 $4,400.00
Subtotal $67,671.50

Subtotal Construction Direct Costs $177,045.00




Phase 2 — Welis 4, 9, and 10 Improvements
Order of Magnitude Capital Cost Estimate

Total
Item Qty | Unit Unit Cost | Amount Subtotal
Indirect Construction Cost
Health Department Permit $1,500.00
Building Permit (0.50% of Subtotal) $900.00
Builder's Risk Insurance (1.5% of Subtotal) $2,700.00
General Liability Insurance (1% of Subtotal) $1,800.00
Mobilization (3% of Subtotal) $5,300.00
Subtotal Prior to OH&P $189,245.00
OH&P
GC General Field Conditions (7% of Subtotal) $13,200.00
GC Indirect, OH & Profit (8% of Subtotal) $15,100.00
Subtotal After OH&P $217,545.00
Construction Contingency
Contingency (15% of Construction Subtotal ) $32,600.00
Total Construction Costs $250,145.00
Non Construction Cost
Engineering $26,200.00
Total Engineering & Construction $276,345.00

Notes:




Phase 3 — Wells 8 and 11 Improvements
Order of Magnitude Capital Cost Estimate

Item Qty | Unit| Unit Cost |Total Amount| Subtotal
Well 8 Improvements
40 HP pump 1 EA $6,704.50 $6,704.50
40 HP motor w/ power cable 1 EA $8,533.00 $8,633.00
Wellhead assembly / discharge elbow 1 EA $7,314.00 $7,314.00
Remove pump and install new pump & motor 1 LS $3,680.00 $3,680.00
Disinfect well 1 LS $345.00 $345.00
Cable installation/connection 1 LS $460.00 $460.00
Sod restoration 1 LS $1,000.00 $1,000.00
3-man Const Crew 3 DY $1,400.00 $4,200.00
Project PM and Construction Oversite 1 LS $3,100.00 $3,100.00
Subtotal $35,336.50
Well 11 Improvements
40 HP pump 1 EA $6,704.50 $6,704.50
40 HP motor w/ power cable 1 EA $8,533.00 $8,533.00
Wellhead assembly / discharge elbow 1 EA $7,314.00 $7,314.00
Remove pump and install new pump & motor 1 LS $3,680.00 $3,680.00
Disinfect well 1 LS $345.00 $345.00
Cable installation/connection 1 LS $460.00 $460.00
Sod restoration 1 LS $1,000.00 $1,000.00
3-man Const Crew 3 Dy $1,400.00 $4,200.00
Project PM and Construction Oversite 1 LS $3,100.00 $3,100.00
Subtotal $35,336.50
Subtotal Construction Direct Costs $70,673.00
Indirect Construction Cost
Health Department Permit $1,000.00
Building Permit (0.50% of Subtotal) - NA $0.00
Builder's Risk Insurance (1.5% of Subtotal) $1,100.00
General Liability Insurance (1% of Subtotal) $700.00
Mobilization (3% of Subtotal) $2,100.00
Subtotal Prior to OH&P $75,573.00
OH&P
GC General Field Conditions (7% of Subtotal) $5,300.00
GC Indirect, OH & Profit (8% of Subtotal) $6,000.00
Subtotal After OH&P $86,873.00
Construction Contingency
Contingency (15% of Construction Subtotal ) $13,000.00
Total Construction Costs $99,873.00
Non Construction Cost
Engineering $10,500.00
Total Engineering & Construction $110,373.00

Notes:




Phase 4 — Wells 1, 2, and 3 Improvements

Order of Magnitude Capital Cost Estimate
Total
Item Qty | Unit | Unit Cost | Amount Subtotal
Common Electrical Improvements for Well 1, 2, and 3
Upgrade Panel PP-3 1 EA $18,929.00 $18,929.00
Upgrade conduit and cable from Well 2 & 3 feeder 1 EA $32,062.00 $32,062.00
Project PM and Construction Oversite 1 LS $3,100.00 $3,100.00
Subtotal $54,091.00
Well 1 Improvements
40 HP pump 1 EA $6,704.50  $6,704.50
40 HP motor w/ power cable 1 EA $8,533.00 $8,533.00
Safety cable 1 EA $121.90 $121.90
Certa-Lok well column pipe (40 ft) & adapter 1 EA $1,828.50 $1,828.50
Remove pump and install new pump & motor 1 LS $3,680.00 $3,680.00
Disinfect well 1 LS $345.00 $345.00
Minor piping modifications - Waste connection 1 EA $5,000.00 $5,000.00
Upgrade well panel breaker to 90A 1 LS $1,667.50 $1,667.50
Upgrade motor starter heaters 1 LS $230.00 $230.00
Re-orient panel to meet NEC work clearance 1 LS $1,380.00 $1,380.00
Conduit/cable installation/connection 1 LS $690.00 $690.00
Sod restoration 1 LS $1,000.00 $1,000.00
3-man Const Crew 5 DY $1,400.00 $7,000.00
Project PM and Construction Oversite 1 LS $3,700.00 $3,700.00
Subtotal $41,880.40
Well 2 Improvements
40 HP pump 1 EA $5,500.00 $5,500.00
40 HP motor w/ power cable 1 EA $7,000.00 $7,000.00
Safety Cable 1 EA $100.00 $100.00
Certa-Lok well column pipe (40 ft) & adapter 1 EA $1,725.00 $1,725.00
Minor Piping Modifications - Waste connection 1 EA  $5,000.00 $5,000.00
Remove pump and install new pump & motor 1 LS $3,680.00 $3,680.00
Disinfect well 1 LS $345.00 $345.00
Upgrade well panel breaker to 90A 1 LS $1,667.50 $1,667.50
Upgrade motor starter heaters 1 LS $230.00 $230.00
Re-orient panel to meet NEC work clearance 1 LS $1,380.00 $1,380.00
Conduit/cable installation/connection 1 LS $690.00 $690.00
Sod restoration 1 LS $1,000.00 $1,000.00
3-man Const Crew 5 DY $1,400.00 $7,000.00
Project PM and Construction Oversite 1 LS $3,700.00 $3,700.00
Subtotal $39,017.50
Well 3 Iimprovements
40 HP pump 1 EA $5,500.00 $5,500.00
40 HP motor w/ power cable 1 EA $7,000.00 $7,000.00
Safety Cable 1 EA $100.00 $100.00
Certa-Lok well column pipe (40 ft) & adapter 1 EA $1,725.00 $1,725.00
Minor Piping Modifications - Waste connection 1 EA  $5,000.00 $5,000.00
Remove pump and install new pump & motor 1 LS $3,680.00 $3,680.00
Disinfect well 1 LS $345.00 $345.00
Upgrade well panel breaker to 90A 1 LS $1667.50 $1,667.50
Upgrade motor starter heaters 1 LS $230.00 $230.00
Conduit/cable installation/connection 1 LS $690.00 $690.00
Sod restoration 1 LS $1,000.00 $1,000.00
3-man Const Crew 5 DY $1,400.00 $7,000.00




Phase 4 — Wells 1, 2, and 3 Improvements

Order of Magnitude Capital Cost Estimate
Total
Item Qty | Unit | Unit Cost [ Amount Subtotal
Project PM and Construction Oversite 1 LS $3,700.00 $3,700.00
Subtotal $37,637.50
Subtotal Construction Direct Costs $172,626.00
Indirect Construction Cost
Health Department Permit $1,500.00
Building Permit (0.50% of Subtotal) $900.00
Builder's Risk Insurance (1.5% of Subtotal) $2,600.00
General Liability Insurance (1% of Subtotal) $1,700.00
Mohilization (3% of Subtotal) $5,200.00
Subtotal Prior to OH&P $184,526.00
OH &P
GC General Field Conditions (7% of Subtotal) $12,900.00
GC Indirect, OH & Profit (8% of Subtotal) $14,800.00
Subtotal After OH&P $212,226.00
Construction Contingency
Contingency (15% of Construction Subtotal ) $31,800.00
Total Construction Costs $244,026.00
Non Construction Cost
Engineering $25,500.00
Total Engineering & Construction $269,526.00

Notes:
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ES. Executive Summary

Six options for the dispersion or removal of hydrogen sulfide from the off-gas of the reverse osmosis
(RO) water treatment plant (WTP) degasifiers are discussed. For the six options considered in this
Technical Memorandum, Option 1 is recommended if it can be approved by the Health Department.
Option 1 proposes the addition of a no-loss exhaust stack on each degasifier to disperse the hydrogen
sulfide laden off-gas upward into the atmosphere. This option represents a simple low cost method that
can be implemented quickly and appears to have a good chance of dissipating the hydrogen sulfide gases.
It should be attempted before more costly options. This option is contingent upon Health Department
acceptance in which the Health Department will consider if the option will prevent contamination from
rain water or birds.

If Option 1 is not approved by the Health Department, there will be difficulty in approving Options 2 and
3. Option 4 (Mixed Flow Fan) and Option 6 (Biological Scrubbers) should then be considered because of
their relatively low operation and maintenance cost. Of these two options, Option 6 would be
recommended as it provides treatment/removal of hydrogen sulfide instead of dilution.

Table ES-1 provides a summary of the order of magnitude cost for the options considered.

Table ES-1: Summary of Order of Magnitude Cost Estimated for RO WTP Degasifier Odor Control

Estimated Estimated Order of
Construction 15% Engineering | Magnitude
Improvements Cost Contingency Costs Cost
Option 1: No-Loss Stack on Each Degasifier $46,102 $6,900 $4.200 $57.202
Option 2: Single No-Loss Stack with 36" Ductwork $190.080 $28,500 $36,800 $255,380
Option 3: Single No-Loss Stack w1th'42 Ductwork and $202,669 $30,400 $37.675 $270,744
Future Scrubber Connection

Option 4: Mixed Flow Fan with 36" Ductwork $537,412 $80,600 $73,600 $691,612
Option 5: Chemical Scrubbers $1,157,750 $173,700 $122,000 $1,453,450
Option 6: Biological Scrubbers $1,275,585 $191,300 $95,600 $1,562,485
Note: Cost does not include Bond or Permitting Fees.

“A Design-Build Company”
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1. Introduction

The RO WTP was constructed with two degasifier towers to remove hydrogen sulfide from the membrane
permeate before the water is ready for distribution as finished water. Currently, the exhausts of the
degasifier towers discharge to atmosphere utilizing gooseneck/candy cane exhaust stacks as shown below
in Figure 1. While the gooseneck stack configuration prevents birds or their waste from contaminating
the towers, the gooseneck exhaust configuration forces the removed hydrogen sulfide downward which
are odorous, toxic, and corrosive to metal.

Figure 1: Existing Degasifier Towers with Gooseneck/Candy Cane
Exhaust Stacks

Various options are evaluated in this TM to mitigate the hydrogen sulfide discharge and builds on some
of the work already conducted by the previous District Engineer (CH2M Hill). We generally concur with
CH2M Hill that the gooseneck stacks should be eliminated and that the hydrogen sulfide should be vented
upward or an odor treatment control system be added. The following provides additional information,
options, and order of magnitude cost.

2. Dispersion Options

CH2M Hill conducted various air dispersion modeling using EPA SCREEN3 and AERMOD as presented
to CSID. The modeling suggests that the hydrogen sulfide from the degasifier towers could be exhausted
upward at a height of 45 to 50 feet to maintain concentrations typically below 7 ppbv. The 7 ppbv
threshold was chosen as the upper level where odor complaints are generally reported according to CH2M
Hill. Some exceedances (approximately 9) above 7 ppbv are to be expected throughout the year due to
atmospheric conditions.

For dispersion to work properly, the two main issues are height and an upward exhaust which were
investigated further.

Height. Preliminary discussions with the Coral Springs Building Department indicate a maximum height
limitation of 50 ft is likely if dispersion is to be used. The plant site is designated General Utilities and
the code does not specify height limits but similar districts are maintaining a 50 ft limit. The Coral
Springs believes the 50 ft height limitation is appropriate for the area and would be open to discussion
regarding the application. Therefore, the exhaust stack could be raised to the 50 ft limit pending approval



CSID RO WTP Degasifier Odor Control
Date: 11/06/12
Page 3 of 9

of the Building Department.

Upward Exhaust. Cursory discussions with the Broward County Health Department (BCHD) regarding
the stack di