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. . . creating a better quality of life

MEMORANDUM
DATE:

August 19, 2021

TO:

Water Resources Board

FROM:

Darren Gore

SUBJECT:

Department of Interior
Geological Survey – Joint Funding Agreement
East Fork and West Fork Stones River – Stream Monitoring

Background
Attached for the Board’s consideration is an agreement between the Department of Interior and the
Murfreesboro Water Resources Department for a program of water resources data collection on the
East Fork and West Fork of the Stones River.
This is a standard agreement under which we have participated for several years in monitoring the base
flow on the East Fork Stones River and the base flow in conjunction with water quality monitoring of the
West Fork Stones River. This information is essential in determining whether the East Fork Stones River
is a candidate for discharging the Water Resource Recovery Facility’s effluent into it as a permitted
receiving stream. The water quality information gained in the West Fork Stones River is also critical in
determining the enhanced benefit the WRRF effluent provides our current permitted receiving stream.
Recommendations
Staff recommends the Board approve the agreement as presented.
Fiscal Impact
The cost to the Department is $23,509 per year with USGS matching $12,050 for a total of $35,559. This
program is included in the proposed 2021-2022 fiscal year budget and is unchanged from the previous
fiscal year.
Attachments
US Department of the Interior Joint Funding Request Letter

Water Resources Department

300 NW Broad Street * P.O. Box 1477 * Murfreesboro, TN 37133-1477 * Office: 615 890 0862 * Fax: 615 896 4259
TTY 615 848 3214 * www.murfreesborotn.gov
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United States Department of the Interior
C

U.S. GEOLOGICAL SURVEY
Lower Mississippi-Gulf Water Science Center
640 Grassmere Park, Suite 100
Nashville, TN 37211
August 17, 2021

Mr. Darren Gore
City of Murfreesboro
PO Box 1477
Murfreesboro, TN 37133-1139
Dear Mr. Gore:
Enclosed are two signed originals of our standard joint-funding agreement between the Lower Mississippi-Gulf
Water Science Center and City of Murfreesboro for the operation of continuous discharge gages on East Fork Stones
River and West Fork Stones River and for the operation of a continuous water quality monitor on West Fork Stones
River at Blanton Road, during the period July 1, 2021 through June 30, 2022 in the amount of $23,509 from your
agency. U.S. Geological Survey contributions for this agreement are $12,050 for a combined total of $35,559. Please
sign and return one fully-executed original to Sandra K. Red Wing, Admin Operations Assistant at the address above.
Federal law requires that we have a signed agreement before we start or continue work. Please return the signed
agreement by as soon as possible. If, for any reason, the agreement cannot be signed and returned by the date shown
above, please contact Shannon Williams by phone number (615) 837-4755 or email swilliam@usgs.gov to make
alternative arrangements.
This is a fixed cost agreement to be billed annually via Down Payment Request (automated Form DI-1040). Please
allow 30-days from the end of the billing period for issuance of the bill. If you experience any problems with your
invoice(s), please contact Sandra K. Red Wing at phone number (615) 837-4710 or email at sredwing@usgs.gov.
The results of all work performed under this agreement will be available for publication by the U.S. Geological
Survey. We look forward to continuing this and future cooperative efforts in these mutually beneficial water
resources studies.
Sincerely,

Rodney R. Knight
Director, LMG Water Science Center
Enclosure
21MLJFATNDA072 (2)
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Form 9-1366
(May 2018)

U.S. Department of the Interior
U.S. Geological Survey
Joint Funding Agreement
FOR
Water Resource Investigations

Customer #: 6000000491
Agreement #: 21MLJFATNDA072
Project #: ML009Z5
TIN #: 62-1450804
Fixed Cost Agreement YES[ X ] NO[ ]

THIS AGREEMENT is entered into as of the July 1, 2021, by the U.S. GEOLOGICAL SURVEY, Lower MississippiGulf Water Science Center, UNITED STATES DEPARTMENT OF THE INTERIOR, party of the first part, and the City
of Murfreesboro party of the second part.
1. The parties hereto agree that subject to the availability of appropriations and in accordance with their respective
authorities there shall be maintained in cooperation for the operation of continuous discharge gages on East Fork
Stones River and West Fork Stones River and for the operation of a continuous water quality monitor on West Fork
Stones River at Blanton Road, herein called the program. The USGS legal authority is 43 USC 36C; 43 USC 50, and
43 USC 50b.
2. The following amounts shall be contributed to cover all of the cost of the necessary field and analytical work
directly related to this program. 2(b) include In-Kind-Services in the amount of $0.00
(a)

$12,050

by the party of the first part during the period
July 1, 2021 to June 30, 2022

(b)

$23,509

by the party of the second part during the period
July 1, 2021 to June 30, 2022

(c)

Contributions are provided by the party of the first part through other USGS regional or national programs,
in the amount of: $0
Description of the USGS regional/national program:

(d)

Additional or reduced amounts by each party during the above period or succeeding periods as may be
determined by mutual agreement and set forth in an exchange of letters between the parties.

(e)

The performance period may be changed by mutual agreement and set forth in an exchange of letters
between the parties.

3. The costs of this program may be paid by either party in conformity with the laws and regulations respectively
governing each party.
4. The field and analytical work pertaining to this program shall be under the direction of or subject to periodic review
by an authorized representative of the party of the first part.
5. The areas to be included in the program shall be determined by mutual agreement between the parties hereto or
their authorized representatives. The methods employed in the field and office shall be those adopted by the party of
the first part to insure the required standards of accuracy subject to modification by mutual agreement.
6. During the course of this program, all field and analytical work of either party pertaining to this program shall be
open to the inspection of the other party, and if the work is not being carried on in a mutually satisfactory manner,
either party may terminate this agreement upon 60 days written notice to the other party.
7. The original records resulting from this program will be deposited in the office of origin of those records. Upon
request, copies of the original records will be provided to the office of the other party.
8. The maps, records or reports resulting from this program shall be made available to the public as promptly as
possible. The maps, records or reports normally will be published by the party of the first part. However, the party of
the second part reserves the right to publish the results of this program, and if already published by the party of the
first part shall, upon request, be furnished by the party of the first part, at cost, impressions suitable for purposes of
reproduction similar to that for which the original copy was prepared. The maps, records or reports published by
either party shall contain a statement of the cooperative relations between the parties. The Parties acknowledge that
scientific information and data developed as a result of the Scope of Work (SOW) are subject to applicable USGS
review, approval, and release requirements, which are available on the USGS Fundamental Science Practices
website (https://www.usgs.gov/about/organization/science-support/science-quality-and-integrity/fundamental-sciencepractices).
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Form 9-1366
(May 2018)

U.S. Department of the Interior
U.S. Geological Survey
Joint Funding Agreement
FOR
Water Resource Investigations

Customer #: 6000000491
Agreement #: 21MLJFATNDA072
Project #: ML009Z5
TIN #: 62-1450804

9. Billing for this agreement will be rendered annually. Invoices not paid within 60 days from the billing date will bear
Interest, Penalties, and Administrative cost at the annual rate pursuant the Debt Collection Act of 1982, (codified at
31 U.S.C. § 3717) established by the U.S. Treasury.

USGS Technical Point of Contact
Name:
Address:
Telephone:
Fax:
Email:

Shannon Williams
Hydrologist
640 Grassmere Park
Nashville, TN 37211
(615) 837-4755
(615) 837-4799
swilliam@usgs.gov

Customer Technical Point of Contact
Name:

Darren Gore

Address:

PO Box 1477
Murfreesboro, TN 37133-1139
(615) 890-0862

Telephone:
Fax:
Email:

USGS Billing Point of Contact
Name:
Address:
Telephone:
Fax:
Email:

Sandra Red Wing
AOA Student Trainee
640 Grassmere Park #100
Nashville, TN 37211
(615) 837-4710
(615) 837-4799
sredwing@usgs.gov

dgore@murfreesborotn.gov

Customer Billing Point of Contact
Name:

Darren Gore

Address:

PO Box 1477
Murfreesboro, TN 37133-1139
(615) 890-0862

Telephone:
Fax:
Email:

dgore@murfreesborotn.gov

U.S. Geological Survey
United States
Department of Interior

City of Murfreesboro

Signature

Signatures

By_______________________ Date: 08/17/2021
Name: Rodney R. Knight
Title: Director, LMG Water Science Center

By_______________________ Date: _________
Name:
Title:
By_______________________ Date: _________
Name:
Title:
By_______________________ Date: _________
Name:
Title:
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MEMORANDUM
DATE:

August 19, 2021

TO:

Water Resources Board

FROM:

Alan Cranford

SUBJECT:

Pall Membrane Annual Service Agreement
Stones River Water Treatment Plant

Summary
The original contract with Pall Corporation for the membrane system included onsite system inspection
twice a year for 5-years and once a year from year 6-10. Our service ended in December 2020. The
annual service inspection has proved to be valuable for identifying small issues that has allowed the
system at the water plant to operate so well over the past 12+ years.
Background
The Stones River Water Treatment Plant commissioned its Pall Corporation membranes on December
18, 2008. Part of the contract was to provide onsite inspection of the membrane system twice a year
for the first 5-years and once per year for the last 5-years of the contract. This allowed a Pall technician
to come in and spend three days each visit to conduct a thorough inspection of the system that not only
reviewed what the operators had done, but how the entire system was functioning. The level of
inspection was down to the actuator, nut, and bolt. It was a very detailed inspection. It also reviewed
that software functions for the system. The technician would get with staff regarding any issues found
or any commendable items that staff was doing well. Within a couple of weeks of the inspection, Pall
would send an electronic copy of the inspection report with findings. This has allowed staff to correct
any deficiencies and continue all “well done” items. Staff feels strongly that this is a very beneficial
service and has allowed staff to keep the system operating so well of the past 12+ years. As a result,
Staff requested that Pall provide a proposal to continue the services over the next 5-years. Pall provided
the requested annual service contract proposal for review and recommended approval.
Fiscal Impact
The proposal from Pall Corporation for the annual service agreement is $20,160 for 5-years. This is an
annual cost of $4,032/year. Funding to come from the annual operating budget.
Recommendations
Staff requests that the Water Resources Board recommend to the City Council approving the annual
service contract from the Pall Corporation in accordance with their proposal.
Attachments
Pall Membrane Annual Service Contract Proposal
Water Resources Department

300 NW Broad Street * P.O. Box 1477 * Murfreesboro, TN 37133-1477 * Office: 615 890 0862 * Fax: 615 896 4259
TTY 615 848 3214 * www.murfreesborotn.gov
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Pall Advanced Separations System
Pall Technology Services

839 NYS Route 13
Cortland, NY 13045
Phone: 607-758-1691
Fax: 607-758-4526
Email: pall_technology_csc@pall.com

Pall Proposal No.: OPP1654550rev1
Date: August 16, 2021

Service Contract Proposal
For

Pall Aria Microfiltration System
Murfreesboro Water Resources Department
Equipment No: Large Water Racks

]

Company Contact: Alan Cranford
E-M ail: acranford@murfreesborotn.gov
Phone:
Site Location: Murfreesboro, TN

______________________________________________________________________

Page
1
2
3
4
6
8

Table of contents
Cover Page; Instructions and table of contents
Customer Authorization for Service; Site and Billing addresses
Proposal Summary and pricing quotation
Definition of Contract Terms
Essential Service Event Details
Terms and Conditions

Instructions
To make purchase, please complete customer authorization for service form on page
2 and remit to:
Pall Advanced Separation Systems
Pall Technology Services
P.O. Box 5630, 839 State Route 13
Cortland, New York 13045-5630
Tel: 866-475-0115 / Fax: 607-758-4526
Email: Pall_Technology_csc@pall.com
Attn: Customer Service

Page 1 of 9
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Pall Advanced Separations System
Pall Technology Services

839 NYS Route 13
Cortland, NY 13045
Phone: 607-758-1691
Fax: 607-758-4526
Email: pall_technology_csc@pall.com

Pall Proposal No.: OPP1654550rev1
Date: August 16, 2021

Customer Authorization for Service

I am an authorized representative of the Customer, and I accept the Terms and Conditions of this Service
Agreement on behalf of the Customer. I authorize Pall Corporation to perform the work defined in this
agreement, and accept the costs and charges defined in this agreement.
Company:
Print Name

Title/Position

Signature

Date

Purchase Order No. or Reference for Billing:
Circle Service Visit Frequency: Annual Semi-Annual

Quarterly

Single

Other

Requested Date(s) to Schedule Service Visit(s):
(unless deemed emergency service, please allow a 4-week window to accommodate scheduling by Pall.)

Pall Proposal No.:
Effective Date and Duration: This Agreement will be effective as of the date signed below, and will remain
in effect:
•
until on site service work has been completed by Pall,
•
for 12 consecutive months (or as indicated in the annual or multi-year contract)
•
or until 30 days after receipt of notice of termination by either party.
Customer Billing Address:

Customer Comments:

Page 2 of 9
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Pall Advanced Separations System
Pall Technology Services

839 NYS Route 13
Cortland, NY 13045
Phone: 607-758-1691
Fax: 607-758-4526
Email: pall_technology_csc@pall.com

Pall Proposal No.: OPP1654550rev1
Date: August 16, 2021

PROPOSAL SUMMARY

The frequency of the proposed service is Annual visits. If you require service frequency of Semi-Annual or
Quarterly, the contract can be revised to accommodate your service needs. If additional service support is
required beyond the contract frequency and scope, it can also be provided at the Pall standard service
rates above. Advance authorization is required for any time that exceeds the scope of service and the
amount of the issued PO. Additional T&E will apply.

PASS

Price per
Visit / Event

MM #

DESCRIPTION OF SERVICE

38588

SYSTEM INSPECTION SERVICE (3 Days)
▪ travel time charge portal to portal is included

$20,160.00

TOTAL
Contract Value
$20,160.00

$20,160.00

TOTAL ANNUAL SERVICE CONTRACT

Page 3 of 9
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Pall Advanced Separations System
Pall Technology Services

839 NYS Route 13
Cortland, NY 13045
Phone: 607-758-1691
Fax: 607-758-4526
Email: pall_technology_csc@pall.com

Pall Proposal No.: OPP1654550rev1
Date: August 16, 2021
Effective Date and Duration
This Agreement will be effective as of the date agreement is signed by a designated approver of
Huntsman and will remain in effect for 12 consecutive months, or until 30 days after receipt of notice of
termination by either party.

Definition of Contract Terms
Pall - Pall Corporation or its assigned Representative
Customer - Company or Organization purchasing services as defined by this contract
The role of the Pall Service Representative is to compliment the sites existing technical / maintenance
staff by providing expertise specific to Pall supplied technology. The Pall Representative will direct site
maintenance staff in the proper execution of maintenance procedures. The Customer maintenance staff
will be responsible for supplying tools, ladders, lifts, or other equipment required to execute the
maintenance function. Site personnel will be solely responsible for ensuring that all maintenance
procedures are performed in accordance with all applicable safety regulations.

Scope of Contract Services
•
•
•

System Inspection Service
Refresher Training
24/7 Technical Service Support

System Inspection Service
Upon arrival, the Pall Service Engineer will meet with designated plant personnel to review the
planned scope of work for the inspection, and obtain agreement prior to proceeding. Should the
Customers expectations be outside of the scope of work, the inspection will not proceed until Pall and
the Customer agree to the scope of service. If necessary, scope change can be quoted and accepted
onsite, prior to performing the planned service.
A Pall Systems Engineer will perform a scheduled comprehensive Inspection Service of the Pall Aria
Microfiltration System. During the visit, the Pall Systems Engineer will perform an inspection of all
hardware and operating parameters to determine system operational status, and make preventive
maintenance recommendations. Should an issue be identified that can be resolved by the Field
Engineer during this visit, a price for the immediate service can be provided, and the work completed
with your approval by means of a verbal change order to PASS Customer Service. Advance
authorization is required for any time that exceeds the scope of service and the amount of the issued
PO.
Upon completion of the service, the Pall Service Engineer will meet with designated plant personnel
to review the findings of the inspection, and discuss any problems, corrective actions or
recommendations.
Operator Training – Aria / MF Systems
To support proper operation of your system, Pall recommends that you take advantage of a training
session with actual hands-on time to achieve a significant level of competence and confidence with
the equipment. Sessions should be repeated annually as refresher training, or when you have new
system operators.
Page 4 of 9
Page 10
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Pall Advanced Separations System
Pall Technology Services

839 NYS Route 13
Cortland, NY 13045
Phone: 607-758-1691
Fax: 607-758-4526
Email: pall_technology_csc@pall.com

Pall Proposal No.: OPP1654550rev1
Date: August 16, 2021
Classroom instruction will ONLY be provided if it is specifically indicated as part of the proposal
summary. The content would include information on the Principles of Filtration, and Cross-flow
Technology, as well as general procedures will be presented in a combination of PowerPoint slides
and hands-on activities. A training binder would be provided for each participant.
Hands-on CIP training / refresher CIP refresher training is ONLY provided when Pall performs the CIP
service, and if it is specifically indicated as part of the proposal summary. The CIP service visit should
be scheduled preferably when reduced system flux suggests the modules could benefit from cleaning.
As Pall Systems require periodic cleaning; the cleaning frequency will vary. CIP neglect will cause
long-term flux deterioration, which can be difficult to restore. If not performed on a regular basis, CIP
Protocols may become unfamiliar, ominous and critical.
24/7 Technical Phone Support –
When taking advantage of the 24/7 phone support option with the Service Contract, our Customer is
provided access to Palls’ Service Hotline, with Pall System Engineers on full-time rotation to provide
24/7 availability to live technical support. Your call is given priority over non-contracted Customers. In
addition to technical support via email and fax, technical response to calls is provided within 4-hours
of receipt.
If the problem cannot be resolved over the telephone, our Customer can request a Pall Service
Representative to visit the site location, which can be scheduled and provided at contract service
rates.
Where possible, Pall can use remote modem access to troubleshoot and resolve problems.

Essential Service Event Details
Service Reports: If service reports are required by your site to comply with your company or state
regulations, please indicate on your order that service report documents are required. Service reports
detailing the visit and recommendations will then be provided.
Materials: This proposal covers service time only. All materials purchased by Pall for use on your system
will be quoted, and a separate purchase order is to be placed for those items as needed.
Scheduling: When possible, Pall will make every effort to accommodate our Customers schedule for
services, once they have been defined and communicated. Field service requires a minimum 4-week
advance notification. Upon receipt of your purchase order, we can confirm the schedule, and allocate the
appropriate Pall Service resources.
Validity: This proposal is valid for 90 days.
Terms of Sale: Pall Standard Terms and Conditions of Sale of Services apply.
Terms of Service:
 Regular minimum service charge is for a 10-hour day. Maximum workday
is 12 hours including travel time.
 Travel time cost is included in the service, based on $170 per hour.
 When travel expenses are quoted at cost, a weekly travel and expense
summary sheet will be provided in lieu of receipts.
 When per diem rates are quoted tor travel expenses, (such as lodging,
meals, ground transportation and miscellaneous expenses as applicable)
Page 5 of 9
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Pall Advanced Separations System
Pall Technology Services

839 NYS Route 13
Cortland, NY 13045
Phone: 607-758-1691
Fax: 607-758-4526
Email: pall_technology_csc@pall.com

Pall Proposal No.: OPP1654550rev1
Date: August 16, 2021
they will be based on those defined in the U.S. General Services
Administration website.
 Airfare is invoiced at Cost.
Service Order acceptance and payment terms: Pall Advanced Separations Systems requires all accounts
outstanding beyond 30 days to be paid in full prior to order acceptance. Your account status will be
verified at the time of order placement, and you will be notified if you have a balance due. To avoid order
processing, goods shipment or service scheduling delays, please insure your account is up to date in
advance of placing your order. Charges per the proposal will be invoiced automatically, and become
payable within 30 business days of receipt.
Changes: Pall shall not implement any changes in the scope of services described in Pall’s proposal
unless Customer and Pall agree in writing to the details of the change, and any resulting price, schedule
or other contractual modifications. This includes any changes necessitated by a change in applicable law.
A Purchase Order or acceptable letter of authorization, including Travel & Expense per diem
reimbursements, and a signed copy of the attached Customer Authorization of Service Agreement is
required in advance of PASS providing the services defined in this proposal.
Pall Systems Support
To obtain support for your Pall systems installation, our Customers can contact Pall via:
•
•

toll free number at 866-475-0115,
or by email to pall_technology_csc@pall.com.

Through this channel, you gain access to warranty assistance, technical support as well as our service
and spares team.
Pall Customers have access to this 24/7 Service Hotline. Pall System Engineers are on full-time
rotation to provide around-the-clock availability of live technical support.
If your system is out of warranty or does not have an 24/7 Technical Phone Support contract, there may
be a charge when technical service is to be provided to resolve the issue. Extensive off-site support will
require a purchase order or credit card. Billing is based on a Pall’s off-site hourly service rate. You will
be asked to provide your credit card number or service contract purchase order number that will be
billed at Pall’s Off-Site Service Rates, with a minimum charge of $250. If the problem cannot be
resolved over the telephone, the Customer can request a Pall System Service Representative to visit
the site location. You will be quoted an Emergency Service Rate and billed for last-minute travel
expenses.
Telephone support will be billed per call log at a flat fee of $250 covering up to the first half hour and
$170.00/hour (in half hour increments) beyond that during normal working hours. You will only be billed
the half hour fee once per call log number. Subsequent calls for the same call log will be billed at
$170.00/hr. We can also offer you a service contract where you will have access to our technical
service team during normal business hours.
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Pall Advanced Separations System
Pall Technology Services

839 NYS Route 13
Cortland, NY 13045
Phone: 607-758-1691
Fax: 607-758-4526
Email: pall_technology_csc@pall.com

Pall Proposal No.: OPP1654550rev1
Date: August 16, 2021
Protect your system with technical support from Pall Technology Services Team. We want you to receive
the best possible return on your Pall System investment. As equipment operates, wears and ages, Pall
can provide expert technical support to fulfill your ever-changing parts, service, and process needs. We
look forward to providing continuous service on your Pall system. Please feel free to contact us at your
convenience with any questions or comments.
Sincerely,

Jay Garcia
Key Account Manager
Phone: 516.301.6332
E-mail: jay_garcia@pall.com

Page 7 of 9
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MEMORANDUM
DATE:

August 18, 2021

TO:

Water Resources Board

FROM:

Valerie H. Smith

RE:

Sanitary Sewer Rehabilitation 2020-2021
Final Balancing Change Order #2

Background
At the March 2020 Board meeting the Board approved the Engineering, Construction
Administration & Resident Inspection, through the master services agreement with S&ME/LJA,
necessary for this sanitary sewer rehabilitation project. This project was originally bid July 14,
2020, and at the July 2020 Board meeting the Board approved the award of the contract to SBW
Constructors, LLC in the amount of $4,250,092.
Since this time, the Board has approved one change order changing the original contract time
only.
Staff is ready to close out this 2020/2021 Sewer Rehabilitation project, so we are bringing this
final balancing change order for your review and final approval. Final Change Order #2 is a
decrease in the contract amount of $626,587.25 for a total contract value of $3,623,504.75.
Recommendation
Staff recommends the Board recommend to City Council approval of this Final Change Order #2
with SBW Constructors.
Fiscal Impact
Final Change Order #2 is a decrease in the contract amount of $626,587.25 for a total contract
value of $3,623,504.75. Staff requested and the Board approved using this surplus for the
recently approved sewer rehabilitation contract (2021/2022).
Attachments
LJA Recommendation Letter
Final Change Order Information

Water Resources Department

300 NW Broad Street * P.O. Box 1477 * Murfreesboro, TN 37133-1477 * Office: 615 890 0862 * Fax: 615 896 4259
TTY 615 848 3214 * www.murfreesborotn.gov
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August 19, 2021

Ms. Valerie Smith, PE
Assistant Director
Murfreesboro Water Resource Department
220 NW Broad Street
Murfreesboro, TN 37130
RE:

Murfreesboro 2020 Rehabilitation Project
Murfreesboro, Tennessee
Proposed Change Order No. 2
MWRD Project No. 20025

Dear Ms. Smith:
The final quantity adjustment is included in this change order to zero out all remaining quantities after
the final pay application no.8 was submitted. A backup reconciliation spreadsheet is attached to the
change order which gives a detailed breakdown of all the over and underruns.
The overall net change order is a deduction of $626,587.25. No additional construction time associated
with the scope of work is included in the Change Order. All punch list items have been resolved.
LJA Engineering, Inc. staff recommends approval for Change Order No. 2. If you have any questions
regarding this change order, please contact me to discuss at your convenience.
Sincerely,
LJA Engineering, Inc.

Chase Givens, PE
Project Engineer
Cc:

Mr. Darren Gore, PE – Director, Murfreesboro Water Resource Department

Attachment – Proposed Change Order No. 2 and Backup Reconciliation Spreadsheet

Page 15
LJA Engineering, Inc. | 352 W Northfield Blvd, Suite 4C-L | Murfreesboro, TN 37129 | p 865.328.3138
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MEMORANDUM
DATE:

August 25, 2021

TO:

Murfreesboro Water Resources Board

FROM:

Doug Swann/Jeff Broach

SUBJECT:

Request to Purchase Xage Security License and Support Renewal

Background
Xage Security is a U.S.-based cybersecurity company that develops software to protect operational
technology used in industrial operations. The cybersecurity software, Xage Security Fabric, is the only
identity and access management software that protects interactions between devices, operators, and
software regardless of vendor in an operational network. Xage sells the software in a number of different
industries including utilities, wastewater, manufacturing, transportation, and defense in the U.S. and
abroad.
The software is currently configured at the Water Resource Recovery Facility and configured in monitor
mode at Water Treatment Plant. As the systems prove their worth, we will come back to the board to
expand the system hardware to increase protection.
Recommendation
Staff recommends the Water Resources Board approve the purchase of the referenced Xage Security
License and Support Renewal for 1 year in the amount of $20,520.
Fiscal Impact
Funding for the support will come from FY22 operating funds.
Exhibits
Xage Security Renewal Quote 2021

Murfreesboro Water Resources Department

300 NW Broad Street * P.O. Box 1477 * Murfreesboro, TN 37133-1477 * Office: 615 890 0862 * Fax: 615 896 4259
TTY 615 848 3214 * www.murfreesborotn.gov/994/Water-Resources
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MINUTES
MURFREESBORO WATER RESOURCES BOARD
July 27, 2021

The Murfreesboro Water Resources Board met on Tuesday, July 27, 2021 in the conference room
at the Operations and Maintenance Building, 1725 S. Church Street. Present at the meeting were Board
members: Dr. Al Carter, Mr. Ron Crabtree, Mr. Brian Kidd, Mr. Kirt Wade, Ms. Sandra Trail, and Ms.
Madelyn Scales-Harris. Also present were Darren Gore, Michele Pinkston, Valerie Smith, Marshall Fall,
Doug Swann, Roman Hankins, Steve Tate, Jeff Broach, Matt Powers, Alan Cranford, Joe Russell, John
Strickland, Alex Barrett, Travis Wilson, Jay Bradley, Brent Fowler, and Ronnie Martin along with other
members of the public.
The Consent Agenda was presented for the following considerations:
A.

Consider SRWTP vehicle purchase –

There is one vehicle approved in the MWRD’s FY22 capital budget for the Stones River Water
Treatment Plant. This vehicle is needed to replace the 4x4 crew cab truck reassigned to the Maintenance
Supervisor working at the Jordan and Coleman farms.
Staff has reviewed the available standing contracts and selected the most appropriate vehicles for
its intended use. The vehicle is on the State of Tennessee Statewide Contract 209, Contract Number 64470
with Ford of Murfreesboro.
Item ID/Description
Ford F-350 1-ton 4x4 crew cab

Vehicle Cost
$37,699

Qty
1

Total Budgeted
$40,000

The cost for the vehicle is in the amount of $37,699. In addition, the vehicle will be equipped with
emergency lights and a two-way radio. The additional equipment is estimated at $2,000. Therefore, the
total amount estimated for the vehicle is $39,699.
Staff recommended that the Board recommend City Council approve the purchase of this vehicle
in accordance with the existing statewide contract as identified.
B.

Consider SRWTP skid steer & equipment purchase –

Staff needs a skid steer for use at the water treatment plant, raw intakes, and storage tanks. The
skid steer will have a pallet fork, broom, construction bucket and bushhog. The skid steer and equipment
will allow staff to maintain the locations better and reduce equipment rental.
Staff has reviewed the available standing contracts and found a John Deere 325G Compact Track
Loader (skid steer) that meets all of staff’s specifications on the John Deere Sourcewell contract. The
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pricing of this contract expires May 13, 2023. The John Deere Sourcewell contract is through John Deere
local distributor, TriGreen Equipment LLC.
Qty
1

Item ID/Description
John Deer 325G Compact Track Loader and equipment

Cost
$68,028.12

The cost for the equipment is in the amount of $68,028.12. This equipment is in the FY22 capital
budget in the amount of $70,000.
Staff recommended the Board recommend City Council approve the purchase in accordance with
the John Deere Sourcewell contract from TriGreen Equipment LLC.
C.

Consider SRWTP Specific Energy software annual service –

Since the commissioning of Specific Energy, operators have continuously used the Dynamic Pump
Optimization (DPO) software to select pumps for the specified flow, at the lowest specific energy and
operating on the pump curve. The program is a benefit to efficiently operate the pumps and help extend
their life.
In addition to the benefits seen from an operator perspective, Specific Energy’s “What if” program
has been used by SSR to determine optimal selection of the new high service pump being installed in the
upcoming project. Currently, there are three high service pumps. After using Specific Energy’s DPO, it
was noticed that the pump selections did not cover all the flow requirements needed by the operators. Also,
with issues recently faced by staff, it was determined that a fourth high service pump was needed to
guarantee that redundancy was available to ensure that water could be provided as needed to customers.
Typically, two high service pumps are needed each day to meet system needs. In the event of equipment
failure, it is necessary to have at least three pumps. Several times over the last year equipment failures have
put staff in a bind to meet the system needs. This is one of the main reasons for adding the fourth high
service pump.
The total cost for the annual service fee, including all locations, is $31,736. Funding is in the FY22
operating budget.
Staff recommended that the Board recommend to the City Council approving the annual service
fee cost for Specific Energy in accordance with their quote.
D.

Consider SRWTP Commercial Structures & Facilities Painting Contract Change Order 3 –

In December 2018, staff brought the bids for repainting of the Stones River Water Treatment Plant
and Auxiliary Intake Building over the next four years. The approved bidder was Commercial Painting,
Inc (CPI). The total project cost for the original contract cost was $1,126,240. Two changes orders have
been approved by the Board and Council. Change Order No. 1 increased the cost by $27,123 and Change
Order No. 2 increased the cost by $10,700 bringing the total cost of the contract to $1,164,063.

Page 20

Water Resources Board Minutes July 27, 2021

Page 3

Staff recently identified that Basins #1, #2, and #5 softening basins drives were not included in the
contract for painting. Staff requested that CPI provide a quote for painting these drives and include as
Change Order No. 3. CPI has provided the change order request to paint the drives in the amount of $3,000.
Staff and SSR believe that this is a reasonable quote for the stated work. This will bring the total cost of
the contract to $1,167,063.
The current cost of the FY22 project is $240,400. There is $245,000 in the FY22 capital budget
for painting. The $3,000 increase in the coating and preparation would bring the FY22 project to $243,400.
Staff recommended that the Board recommend to the City Council accepting Change Order No. 3
from Commercial Painting, Inc.
E.

Consider SRWTP Commercial Structures & Facilities Painting Contract Amendment 3 –

In December 2018, staff brought the bids for repainting of the Stones River Water Treatment Plant
and Auxiliary Intake Building over the next four years. The approved bidder was Commercial Painting,
Inc. They started their painting in FY19 and this is the 3rd amendment and extension for the painting during
FY22 budgeted at $245,000. This work will start after July 1, 2021.
The current cost of the FY22 project is $240,400 for painting and $4,600 for contingency.
Staff recommended that the Board recommend to the City Council accepting Commercial Painting,
Inc. third amendment for the painting contract.
F.

Consider O&M mulcher attachment purchase –

The hydraulic mulcher reduces shrubs and trees into mulched material, making it ideal for clearing
easement lines in need of cleaning and televising. We have roughly 74,000 ft of wooded easements that
potentially need to be cleared for access. This mulcher is designed for high performance cutting and
eliminates the need for multiple pieces of equipment.
Staff researched various compact loaders and located the desired compact track loader on the
Statewide Contract through Thompson Machinery.
Funding for the purchase of the compact loader was approved within MWRD’s FY 2022 Rate
Funded Capital Budget for $32,000. O&M received a quote of $28,909 which is under budget by $3,091.
Staff recommended the Board recommend the City Council to approve the purchase of this
equipment.
G.

Consider ADS proposal for flow monitor & ran gauge upgrades to 4G –

Currently the Department is contracted with ADS, LLC to operate and maintain the Department’s
19 permanent sewer flow monitors, seven rain gauges, and one ECHO which measures depth of flow within
a manhole.
ADS has notified staff that 3G cellular service will no longer be available at the end of 2021 and
therefore our flow monitors, rain gauges and the ECHO must be upgraded to accept 4G service.
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Staff recommended the Board accept the proposal of the upgrades for continued and uninterrupted
service.
These upgrades were budgeted and approved within the 2021/2022 Operating Budget in the amount
of $25,000.
H.

Consider GE iFix Software annual support –

Our GE GlobalCare software support will expire on August 7, 2021. This software support renewal
is for the GE iFix application that the Water and Wastewater Plants use to view and control the operations
of the plant and remote sites. It is critical that this part of the control system continue to function as needed
to enable the operators to monitor and control the processes. The GE GlobalCare Support renewal includes
technical support for any issues with the iFix application and software updates.
The pricing is available single sourced from our appointed distributor, Automatech.
Staff recommended the Board recommend to City Council approving the purchase of the GE
GlobalCare Support for one year in the amount of $30,153.60.
Funding for the support would come from FY22 software maintenance accounts for water and
wastewater.
I.

Consider GE iFix Software and Firmware upgrades –

As Murfreesboro Water Resources continues to strengthen our SCADA systems, we need to have
Automatech (GE iFix distributor) upgrade all software and firmware on our SCADA networks at the Water
and Wastewater treatment plants.
Although Automatech performs some fixes each year, they are performing a comprehensive list of
updates, patches, and fixes this year.
Automatech has provided a quote of $16,025, consisting of 83 hours onsite for a system engineer.
The pricing is available single sourced from our appointed distributor, Automatech.
Staff recommended the Board approve performance of the work by Automatech in the amount of
$16,025.
Funding for the work would come from hardware/software maintenance budget and be split
between the water and wastewater plants.
J.

Consider Advanced Metering Infrastructure (AMI) Itron software annual support –

Between December 2015 and June 2017 Murfreesboro Water Resources Department implemented
Advanced Metering Infrastructure (AMI). The installation consisted of over 26,000 meters and Electronic
Read Transmitters (ERTs), 50+ data repeaters, six data collectors and all corresponding software.
MWRD houses the main application software and consumption data on our VxRail servers. Itron
hosts analytics data (for staff and customers) and the leak detection system. Staff uses analytics to review
customers’ usage when there is a question about consumption. Customers can set up their own portal
account to receive usage alerts, set usage budgets, or monitor usage.
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As part of their contract, United Software Systems (USS) covered all maintenance for the first five
years after installation. WRD is responsible for maintenance beyond that period.
Staff recommended the Board recommend to City Council approval of the annual software support
in the amount of $43,714.10.
Funding for the support comes from software maintenance budget in FY22 Water Resources
budget.
A motion was made by Sandra Trail to accept the Consent Agenda as presented and it was seconded
by Kirt Wade. The Board voted unanimously to approve.
The June 22, 2021 Board Minutes were unanimously approved as presented.
The Board considered Salem/Barfield Sewer Improvements Phase 3 bid.
At the Nov/Dec 2020 meeting the Board approved of a proposal for design services from ELI,
through the City’s Master Services Agreement (MSA), for the upsize of a 15” sewer main to 24” north of
Salem Highway. This improvement was designated as a necessary improvement within the Department’s
201 Wastewater Facilities Plan (201 Plan). Currently there is a 21” sewer main and a 10” sewer main
converging at the eastern end of Eastview Drive and flowing into the existing 15” interceptor downstream
where it extends further to the east and crosses the West Fork of the Stones River.
At the April 2021 meeting the Board approved of adding to ELI’s scope of services to design the
replacement of a portion of the 36” Southwest Interceptor underneath Salem Hwy, just south of this current
replacement and upsizing project. Staff determined this section of the SW Interceptor needed replacing in
the Fall of 2019 while the Department was contracted with Vortex to perform Lidar/Sonar and ClosedCircuit Televising (CCTV). The results from this CCTV determined that there was a problem with this
Interceptor within the tunnel underneath Salem Hwy.
One bid was received from Cleary Construction in the amount of $4,239,950 which is
approximately $2.55M over the engineers estimate of $1.68M. Staff received a recommendation from ELI
to reject the bid at this time and to re-bid at a later date.
Staff recommended the Board recommend to City Council to reject the bid and re-bid.
Sandra Trail made a motion to approve. Kirt Wade seconded. The motion unanimously passed.
The Board considered 2021-22 Sanitary Sewer Rehabilitation award of contract.
At the February 2021 Board meeting the Board approved the Engineering Design, Construction
Administration & Resident Inspection necessary for this next sanitary sewer rehabilitation project with LJA.
LJA completed the project design and bids were received July 15th. Only one bid was received
although five prime contractors picked up plans and specifications. The Base Bid of the project includes
4,000 linear feet of open cut sewer main replacements, 10,500 linear feet of cured in place pipe (CIPP),
lining and/or repairing 110 manholes which is approximately 800 vertical feet of manhole lining, 135 sewer
lateral repairs and the cleaning of five sewer pump station wet wells.
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LJA recommends awarding the Base Bid in the amount of $4,677,182 to SBW Constructors, LLC
(SBW). They have been our contractor on four previous rehabilitation projects and have been very good
to work with.
It has been the Department’s practice to budget $1.25M from the Rate Funded Budget and $1.25M
from Working Capital Reserves yearly +/- for sewer rehabilitation. Staff brought a re-budgeting memo at
the June 2021 Board meeting that provided an updated new contract target amount $4.2M for the
Department’s rehab project for FY21-22. The bid came in $477,000 over the revised target amount;
however, the current FY20-21 sewer rehab project is anticipated coming in approximately $620,000 under
the contract amount, thereby making up for the additional costs of the current rehab bid.
Staff recommended the Board recommend to City Council approval to award the contract to SBW
in the amount of $4,677,182.
Funding for the Engineering, Construction Administration, Inspection and Construction is from a
combination of remaining 2020/2021 Working Capital Reserves ($620,000), 2021/2022 Budget and
Working Capital Reserves ($2.5M) and an additional $1,996,682 from 2021/2022 Working Capital
Reserves.
Brian Kidd made a motion to approve. Sandra Trail seconded. The motion unanimously passed.
The Board considered Overall Creek Pump Station & Forcemain Expansion easement offers.
At the December 2019 meeting the Board approved a proposal for the design of the Overall Creek
Pump Station and Forcemain expansion from SSR. The design is nearing completion and it is necessary to
purchase temporary construction and permanent sanitary sewer forcemain easements for the project. There
are seven tracts in which the Department needs temporary easements, with only one of these needing
permanent easement.
Staff didn’t request appraisals for the properties to determine easement offers as the appraisals
would have cost possibly more than the easement offers. It was suggested by City Legal to offer, as a
starting point, $1.06 per square foot which was a recent settlement offer to the Hords to close out a previous
project and easement. Should condemnation be necessary, then a proposal for appraisals will follow at
another meeting.
Easement offer amounts have been prepared for each tract based on the easement size and type. It
is typical for the City to offer 50% of the appraised land value for permanent easement and 10% per year
for temporary construction easement.
Staff recommended the Board recommend to City Council approval in the amount $26,750 to
purchase easements initially and if easements are not obtained within a reasonable amount of time, then
also approval to offer 10% additional. If neither of these allow staff to obtain easements, then approval to
move forward with condemnation.
Kirt Wade made a motion to approve. Brian Kidd seconded. The motion unanimously passed.
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The Board reviewed Information Technology/Cybersecurity report.
With the current cybersecurity environment around the world, staff thought it would be good to
give the Board a report on IT security at the City and Water Resources, steps taken over the past several
months, and upcoming plans.
The City has firewalls that prevent access from outside the City’s network. Access is only granted
with permission through a Virtual Private Network (VPN). This access must be pre-approved and only
allows access to the specific computer/device required.
The City uses multiple tools (inside and outside the network) to protect against viruses and
malware.
Later this year the City will be implementing Two Factor Authorization (2FA), requiring
employees outside the network to receive and enter a verification code sent to a device in their possession.
WRD has two private networks that provide protection for Operational Technology (OT) at both
water and wastewater plants. The SCADA firewalls are separate from the City/Department business
network and also each other. They provide protection against external and internal unauthorized access.
WRD also uses a third-party device that encrypts data in the OT environment, further protecting
plant operations. This system is currently in place at the wastewater plant, with plans to expand service to
the water plant. Staff is continuing to update and upgrade the OT systems at both plants.
In early 2020, WRD employed a consulting firm to conduct Remote and Internal Penetration
Testing (RPT/IPT). The consultant found areas of concern that necessitated installation and configuration
of new firewalls on our OT systems at our plants.
The Department plans to failover test the VxRail system, which was recently updated with all
patches and firmware. The test will involve shutting down the Production server to ensure that the backup servers kick in. Data is backed up across all business systems. Data is stored both on and off-site. After
completion of our VxRail system failover test, staff will plan and execute various tests of our data
restoration in the event of data loss.
The City sends fake phishing emails to employees periodically to verify that employees are
practicing good habits on legitimate-looking emails. The plan is to implement mandatory IT training for
all employees who have computer access. The City currently has mandated safety training each year, and
IT training would be added to the mix.
Humans present the greatest threat to OT and IT systems, mostly through unintentional actions
(e.g., clicking on a malicious link in an email). But the City and WRD are being very proactive in
maintaining the safest possible IT/OT environments.

Page 25

Water Resources Board Minutes July 27, 2021

Page 8

The Board recognized the Water Resource Recovery Facility 2020 NACWA Gold Award.
For 50 years, the National Association of Clean Water Agencies (NACWA) has been our nation’s
leader in legislative, regulatory, and legal advocacy on the full spectrum of clean water issues, as well as a
top technical resource for water resources management, sustainability, and ecosystem protection interests.
NACWA offers national recognition of facilities that demonstrate excellence in permit compliance
through its Peak Performance Awards. The Gold Award holds facilities to the ultimate standard of 100%
compliance for all 365 days of the year.
For 2020, the Murfreesboro WRRF has been nationally recognized by NACWA with the Gold
Award. This is the WRRF’s Seventh Gold Award and its fourth consecutively. With five consecutive years
of peak performance, the WRFF would earn the Platinum Award. This achievement is very rare, and
everyone is committed to accomplishing this significant milestone.
Under Other Business, the Board considered MWRD Development Agreement revisions.
The original development agreement included language that surety, when provided by the
Developer, must be provided from a Bank within Rutherford County or surrounding Counties for letters of
credit, or must be provided by an Insurance Company licensed to do business in Tennessee for bonds.
This language was omitted when the developer agreement was revised, and staff requests this
language be added.
Staff recommended the Board recommended to City Council including the revised language as
drafted by Legal.
Kirt Wade made a motion to approve. Madelyn Scales-Harris seconded. The motion unanimously
passed.
Staff presented and discussed the Water Resources Dashboard Performance for July 2021.
There being no further business, the meeting was adjourned.

______________________________
Alphonse Carter, Jr., Vice Chairman
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MEMORANDUM
DATE:

August 19, 2021

TO:

Water Resources Board

FROM:

Alan Cranford

SUBJECT:

Pall Membrane Module Replacement
Stones River Water Treatment Plant

Summary
The Department currently has a contract with Pall Corporation for membrane module replacement.
The Contact was executed on November 17, 2016 and was for a period of five (5) years set to
expire on November 17, 2021. The price per module was $1,250 subject to PPI adjustment.
Background
The Stones River Water Treatment Plant commissioned its Pall Corporation membranes on
December 18, 2008. Since commissioning, the Pall membranes worked as expected with minimal
fiber breaks and very good recovery following the Manufacturer’s cleaning program until June of
2020. While in comparison with other membrane manufacturers this number is still very low,
trending has shown an increase in the breakage.
According to industry standard, hollow fiber membrane modules are designed to last
approximately 10 years. The original configuration of the membranes consisted of ten racks with
50 modules each for a total of 500 modules. The Pall Corporation membrane modules are currently
12 ½ years old.
In 2015, Staff conducted a trail using Scinor membranes to see if there was an equivalent
competitor with Pall. The trail showed that Pall was a significantly better membrane than its closest
competitor. This led to the contract with Pall mentioned in the Summary. It was at this time that
each rack was changed from 50 modules per rack to 56 modules per rack. There are currently 56
modules per rack, and 10 racks total, for a total of 560 modules.
Following the Scinor trial, the Department replaced all 56 modules on Rack 1. Rack 1 is currently
performing excellently. Racks 2 – 10 are having fiber breakage issues and are the modules needing
replacement. There are 504 total modules for racks 2-10.
After checking with Pall on their willingness to extend the contract for another five years, Staff
was informed that the cost per module had risen due to material costs, etc. They calculated the PPI
from 2016 to current and the cost per module went from $1,250/module to $1,429/module. The
Water Resources Department
300 NW Broad Street * P.O. Box 1477 * Murfreesboro, TN 37133-1477 * Office: 615 890 0862 * Fax: 615 896 4259
TTY 615 848 3214 * www.murfreesborotn.gov
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Pall Membrane Module Replacement
Stones River Water Treatment Plant
August 19, 2021
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cost for a purchase outside of the contract is currently $2,125/module which is good through
December 31, 2021. If the Department purchased the module before the contract expires, it will
save over $375,000. Cost under contract for 504 modules is $771,730.20 and outside the contract
is $1,147,500.
Fiscal Impact
The proposal from Pall Corporation is $771,730.20. The proposal includes the adjustment in PPI
per the contract. A sinking fund was set up between FY15 and FY17 to accrue funds in the
Department’s working capital reserves in the amount of $800,000. Staff recommends funding for
membrane replacement from the Department’s working capital reserves sinking fund.
Recommendations
Staff requests that the Water Resources Board recommend to the City Council approving the
membrane replacement from the Pall Corporation in accordance with the existing contract and
proposal.
Attachments
Pall Membrane Module Replacement Contract
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Pall Advanced Separations Systems
Pall Technology Services
839 NYS Route 13
Cortland, NY 13045

PROPOSAL SUMMARY

Date:

August 16, 2021

Contact:
Company:
Quote No.:

Alan Cranford, PO
Murfreesboro Water Resources Departement
OPP1663359

Inquiry Date

PASS MM# or Item #

WH015807

Customer Reference No.

Part Number / Description

UNA‐620A Module

FCA

Quote Valid for

Factory

30 days

Quantity

Unit Price

Total Value

540

$ 1429.13*

$ 771,730.20

TOTAL

$ 771,730.20

Terms of Sale:

Net 30 Days. Shipment is made via 3rd party billing (please provide an account number), or
origin collect. Please include Palls’ shipping terms on your purchase order.

Shipment Lead Time:

3 weeks ARO, subject to prior sale

*Pricing per contract 33102016-38955DSP dated June 6, 2016. “Pall will lock in a a price per module of $1250 for five years
(subject to PPI adjustment) for the City of Murfreesboro. Any additional modules purchased will carry an extended 10 year
warranty (3 years absolute and 7 years pro-rated).
Comments:
Pall’s minimum order value is $500.00. Exception to this will be taken only on a case by case basis. An order processing
fee may apply to orders that are accepted, but do not meet the minimum order value. If the ordered quantity is different
than the quoted quantity, the unit price is subject to change and will require confirmation from Pall Advanced Separations
Systems prior to order acceptance.
Spare Parts Order acceptance and payment terms: Pall Advanced Separations Systems requires all Accounts
outstanding beyond 30 days to be paid in full prior to order acceptance. Your account status will be verified at the time of
order placement, and you will be notified if you have a balance due. To avoid order processing and good shipment delays,
please insure your account is up to date in advance of placing your order.

Please Address Your Order to: PALL ADVANCED SEPARATIONS SYSTEMS, Attn: Customer
Service, E-mail to Pall_Technology_CSC@pall.com

AM-001-R01
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Pall Advanced Separations Systems
Pall Technology Services

Pall Quote: OPP1663359
Date: August 16, 2021

Customer Authorization for Service
I am an authorized representative of the customer, and I accept the Terms and Conditions of this Service
Agreement on behalf of the customer. I authorize Pall Corporation to perform the work defined in this
agreement, and accept the costs and charges defined in this agreement.
Company:
Print Name

Title/Position

Signature

Date

Purchase Order No. or Reference for Billing:
Circle Service Visit Frequency: Annual Semi-Annual
Requested Date(s) to Schedule Service Visit(s):

Quarterly

Emergency

N/A

(unless deemed emergency service, please allow a 4-week window to accommodate scheduling by Pall.)

Pall Proposal No.:

OPP1438153REV3

Effective Date and Duration: This Agreement will be effective as of the date signed below, and will remain
in effect:
•
•

until on site service work has been completed by Pall,
or until 30 days after receipt of notice of termination by either party.

Customer Billing Address:

Customer Comments:

AM-001-R01
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MEMORANDUM
DATE:

August 5, 2021

TO:

Water Resources Board

FROM:

Alan Cranford

SUBJECT:

High Service Pump Station and Membrane Feed Pump Improvements Bid Award
Stones River Water Treatment Plant

Summary
The bids for the High Service Pump Station and Membrane Feed Improvements Project were received
by the City of Murfreesboro Water Resources Department (MWRD) at 10:00 a.m. on July 26, 2021 at
the Stones River Water Treatment Plant and were read publicly. Only one bid was submitted and
opened. J. Cumby Construction Company, Inc. was the only bidder.
Background
For a little over a year, SSR and Staff have worked to ensure that the improvements for the High
Service Pump Station and Membrane Feed Pump Station would meet the current and future needs of
the Department. The last time this project was brought to the Board was in July 2021 for an updated
estimate on the project due to the increase in market cost of materials. SSR’s probable construction
cost was $2,198,000 and the budgeted cost for this project is $2,561,000.
The certified bid tabulation for the project is listed below.
J. Cumby Construction Company, Inc.

$2,013,000

J. Cumby Construction Company, Inc. is the low responsible and responsive bidder for the project with
a base bid price of $2,013,000. SSR found no discrepancies in the bid received from J. Cumby
Construction Company, Inc.
SSR has not worked with J. Cumby Construction Company, Inc previously however MWRD has
worked with them on the Northwest Broad Street Pumping Station project in 2015. SSR reviewed all
their financials, references, and project resume, and SSR finds them to be a reputable Contractor. A
Dun and Bradstreet Business Information Report for J. Cumby Construction Company, Inc was
obtained to verify credit worthiness and it indicated nothing of concern.
SSR has thoroughly reviewed the low bid and has considered it competitive and in line with present
construction pricing levels. The Engineer’s Estimate of Probable Construction Cost was
$2,198,000.00. Therefore, SSR is recommending that the contract be awarded to J. Cumby
Construction Company, Inc. in the amount of $2,013,000.
Water Resources Department

300 NW Broad Street * P.O. Box 1477 * Murfreesboro, TN 37133-1477 * Office: 615 890 0862 * Fax: 615 896 4259
TTY 615 848 3214 * www.murfreesborotn.gov
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High Service Pump Station and Membrane Feed Pump Improvements Bid Award
Stones River Water Treatment Plant
August 5, 2021
Page 2

Fiscal Impact
The budgeted amount for the project is $2,561,000. The bid from J. Cumby Construction Company,
Inc, is $2,013,000. The bid came in $548,000 under budget and $185,000 under SSR’s probable
construction cost estimate.
Recommendations
Staff request that the Water Resources Board recommend to the City Council approving the High
Service Pump Station and Membrane Feed Pump Improvements bid from J. Cumby Construction
Company, Inc. in accordance with their bid.
Attachments
SSR HSPS & MF Improvement Bid Award
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August 2, 2021

Mr. Darren Gore
Director
Murfreesboro Water Resources Department
P. O. Box 1477
Murfreesboro, TN 37133-1477
RE:

High Service Pump Station and Membrane Feed Improvements
Recommendation of Award
SSR No. 19-41-021.0

The bids for the High Service Pump Station and Membrane Feed Improvements Project were received by
the City of Murfreesboro Water Resources Department (MWRD) at 10:00 a.m. on July 26, 2021, and were
read publicly. There was one (1) bid submitted and opened. The total base bid price for the bid is listed
below. All prices are listed in the attached certified bid tabulation. The purpose of this letter is to make
recommendations on award of the contract and discuss related issues.
1.

J. Cumby Construction Company, Inc.
165 West Broad Street
Cookeville, TN 38501

$ 2,013,000.00

J. Cumby Construction Company, Inc. is the apparent low bidder for the project with a total base bid price
of $2,013,000.00. There were no discrepancies in the bid received from J. Cumby Construction
Company, Inc.
SSR has not worked with J. Cumby Construction Company, Inc previously however MWRD has worked
with them on the Northwest Broad Street Pumping Station project in 2015. SSR reviewed all of their
financials, references, and project resume, and SSR finds them to be a reputable Contractor. A Dun and
Bradstreet Business Information Report for J. Cumby Construction Company, Inc was obtained to verify
credit worthiness and it indicated nothing of concern.
The low bid is considered to be competitive and in line with present construction pricing levels. The
Engineer’s Estimate of Probable Construction Cost was $2,198,000.00. Therefore, it is recommended
that the contract be awarded to J. Cumby Construction Company, Inc. in the amount of $2,013,000.00. If
the City elects to award the project, please sign the attached Notice of Award form and return to me.
If you have questions or require additional information, please contact me at 480.689.1663.
Sincerely,
SMITH SECKMAN REID, INC.

Luke G. Williams, PE
Enclosures
cc:
Valerie Smith, Alan Cranford – MWRD
File (1)
T:\Team41\2019\19410210\Bid\1941021.0 - Letter-Owner Recommendation of Award Letter_MWRD.docx

2995 Sidco Dr., Nashville, TN 37204
Tel: 615.383.1113 · Fax: 615.386.8469 · www.ssr-inc.com
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SECTION 00628
NOTICE OF AWARD
Date of Issuance: August 2, 2021
Owner: City of Murfreesboro

Owner's Contract No.:

Engineer: Smith, Seckman, Reid, Inc.

Engineer's Project No.:1941021.0

Project: High Service Pump Station and Membrane Feed Improvements

Contract Name:

Bidder: J. Cumby Construction, Inc.
Bidder’s Address: 165 West Broad Street, Cookeville, TN 38501
TO BIDDER:
You are notified that the Owner has accepted your Bid dated July 26, 2021 for the above Contract, and that you are
the Successful Bidder and are awarded a Contract for: High Service Pump Station and Membrane Feed
Improvement.
The Contract Price of the awarded Contract is: Two Million Thirteen Thousand Dollars and No Cents
($2,013,000.00).
Three (3) unexecuted counterparts of the Agreement accompany this Notice of Award, and one copy of the Contract
Documents accompanies this Notice of Award, or has been transmitted or made available to Bidder electronically. A
set of the Drawings will be delivered separately from the other Contract Documents.
You must comply with the following conditions precedent within fifteen (15) days of the date of receipt of this
Notice of Award:
1.

Deliver to Owner, via the Engineer, all executed counterparts of the Agreement, fully executed by
Bidder.

2.

Deliver with the executed Agreement the Contract security performance and payment bonds and
insurance documentation as specified in the Instructions to Bidders and General Conditions, Articles 2
and 6.

3.

Deliver Certificates of Insurance as specified in the General Conditions (paragraph 5.03).

Failure to comply with these conditions within the time specified will entitle Owner to consider you in default, annul
this Notice of Award, and declare your Bid security forfeited.
Within ten (10) days after you comply with the above conditions, Owner will return to you one fully executed
counterpart of the Agreement, together with any additional copies of the Contract Documents as indicated in
Paragraph 2.02 of the General Conditions.
Dated this _____ day of _________________________, 20____.
_____________________________________________ (Owner)
By: _________________________________________________
Name and Title:

Copy:

______________________________________

Smith, Seckman, Reid, Inc.

SSR-19410210.0

00628 – 1
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BID TABULATION SUMMARY
HIGH SERVICE PUMP STATION AND MEMBRANE FEED
IMPROVEMENTS PROJECT
CITY OF MURFREESBORO, TENNESSEE
BID DATE: JULY 26, 2021
BIDDER
NO.

BIDDER

BASE BID AMOUNT

1

J. Cumby Construction, Inc.

$2,013,000.00

SUMMARY OF ERRORS AND OMISSIONS FOUND
1. None.
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1 LS

1

EST. QTY &
UNITS

1 LS

ITEM NO.

2

DESCRIPTION

$

$

$

80,000.00

2,013,000.00

ITEM TOTAL

1,933,000.00

ITEM TOTAL

Monetary Limits: Unlimited

TN Lic. #60508
Expiration Date: 1/31/2022
Classification: BC; HRA-A,E(5)

J. Cumby Construction, Inc.
165 West Broad Street
Cookeville, TN 38501

BY

____________________________________
____
______________
___

I HEREBY CERTIFY
( ) (THAT
, THIS IS A TRUE AND CORRECT RECORD WITH ALL ERRORS IN EXTENSIONS OF UNIT PRICES CORRECTED.

Total Base Bid (Sum Total of Items 1 thru 2)

TOTAL BASE BID

Construction Contingency Allowance

DESCRIPTION

High Service Pump Station and Membrane Feed
Improvements, complete lump sum bid excluding
Schedule B

SCHEDULE B - ALLOWANCE ITEM

EST. QTY &
UNITS

ITEM NO.

SCHEDULE A - LUMP SUM BID ITEMS

Page 1 of 1
BID DATE: JULY 26, 2021
10:00 AM CST TIME

SSR NO. 19-41-021.0

BID TAB SHEET FOR
CITY OF MURFREESBORO, TENNESSEE
HIGH SERVICE PUMP STATION AND MEMBRANE FEED IMPROVEMENTS

. . . creating a better quality of life

MEMORANDUM
DATE:

August 20, 2021

TO:

Water Resources Board

FROM:

Valerie H. Smith

SUBJECT:

Hall Property (Remainder)
Along Veals Road
Step System Approval

Background
At the September 2018 meeting, the Murfreesboro Water Resources Board approved, in concept, of a step
system to serve a portion of the Hall Property along Veals Road (western portion). This approval was
contingent upon annexation of the property. The subject property was approved for annexation. At this
time, the developer has met with City Planning and is requesting the remainder of the property as well as
additional properties be annexed (eastern portion).
The properties, once combined, would total 206 acres and the proposed zoning is PRD. The development
would be comprised of approximately 460 single family homes as well as approximately 114 townhomes
depending on there being enough soils to serve them. The property would be served by Consolidated
Utility District for water service.
Staff wanted to bring this proposed revision to you for approval prior to the annexation request going
before the Planning Commission and City Council for public hearings.
Recommendation
Staff recommends that the Board recommend to the Planning Commission and City Council approval of
serving the development with a step system.
Fiscal Impact
The Developers will install the step system infrastructure and dedicate it to the Department for operation
and maintenance.
Attachments
Request Letter from SEC, Inc.
GIS Exhibit
Development Concept Plan

Water Resources Department

300 NW Broad Street * P.O. Box 1477 * Murfreesboro, TN 37133-1477 * Office: 615 890 0862 * Fax: 615 896 4259
TTY 615 848 3214 * www.murfreesborotn.gov
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July 20, 2021
Mrs. Valerie Smith
Murfreesboro Water Resources Dept
NW Broad St
Murfreesboro, Tennessee 37130
RE: 3245 Veals Rd
MWRD STEP System Service Request
Murfreesboro, Tennessee
SEC Project No. 21294
Dear Valerie:
Please accept this as our formal request for Murfreesboro Water
Resources Department to operate and maintain a STEP system on
approximately 206 acres of area to the north of Veals Rd located at 3245
Veals Rd. The property is also identified as Tax Map 112 Parcel 16.00,
16.02, & 16.04. MWRD has previously agreed to operate a STEP system
on a portion of the project on Tax Map 112 Parcel 16.05 which is included
in the overall 206 acres of this project.
My client understands that this service request is contingent upon the
property being approved for annexation into the City of Murfreesboro.
I have attached an exhibit showing the master plan of the property. This
master plan is preliminary and is subject to Planning Commission approval
as well as confirmation of location of suitable soils for the STEP system
drip fields.
If you should have any questions concerning this letter, please feel free to
call me at (615) 890-7901 or via email at mtaylor@sec-civil.com
Sincerely,

Matt Taylor, P.E.
Vice-President
SEC, Inc
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MEMORANDUM
DATE:

August 20, 2021

TO:

Water Resources Board

FROM:

Darren Gore

SUBJECT:

Extension of SSR Task Order 09-47-001.2 (Amendment #8)
for Summer 2021 East and West Fork Stones River Bioassessment Sampling and
J. Percy Priest Reservoir Stratification Study

Summary Statement
AquAeTer has completed its water quality and stream assessments for the West and East Fork Stones
River commissioned for 2014-2020. The bioassessment monitoring results were very encouraging and
demonstrate that the West Fork Stones River is healthy and meeting its designated uses. We believe the
attached summary of work and associated task order is necessary to continue this work through the
summer of 2021, as a next installment of developing the protocol that we believe will help create a new
permitting framework for the City of Murfreesboro with the Tennessee Department of Environment and
Conservation (TDEC).
Background
These sampling results for the West Fork Stones River (2014 thru 2020) are depicted in the chart below:

Water Resources Department

300 NW Broad Street * P.O. Box 1477 * Murfreesboro, TN 37133-1477 * Office: 615 890 0862 * Fax: 615 896 4259
TTY 615 848 3214 * www.murfreesborotn.gov
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NPDES Discharge Permit Amendment – SSR Task Order 09-47-001.1

All results demonstrate the West Fork is exceeding the standard for Tennessee Macroinvertebrate Index
(TMI) of 32 (scores above the horizontal green line) of Murfreesboro’s ecoregion. Additionally, the
assessments demonstrate that the effluent being discharged from the Water Resource Recovery Facility
(WRRF) is not impacting stream health (left of dashed vertical blue line). TMI scores assess biological
integrity of streams. Macroinvertebrates are used by TDEC as indicator organisms to determine if a
stream supports fish and aquatic life.
The continued sampling efforts and TMI scores are intended to support the strategy of approaching TDEC
to offer alternate permitting potentials to the City of Murfreesboro as we attempt to get ahead of the
growth projected in the City’s Murfreesboro 2035 Comprehensive Plan. One of the main overarching
goals that the Department has over the next twenty (20) years is to influence the regulatory framework
focusing on reclaimed water.
In addition to the macroinvertebrate sampling, staff has asked AquAeTer to conduct another stratification
study of J. Percy Priest. This study was approved for FY20 but was not conducted. The study is intended
to demonstrate that during stratified conditions in the reservoir, the
phosphorus being discharged from Murfreesboro’s Water Resource
Recovery Facility (WRRF) is not getting into the lower reaches or deeper part
of the lake where Smyrna is withdrawing water to supply their drinking
water plant. Past assertions have been made that phosphorus from
Murfreesboro’s WRRF had been getting to the bottom of the lake during
summer time conditions, binding with manganese, and causing problems at
Smyrna’s drinking water treatment plant and creating “black” water
discharge at certain residents (see photo).
Recommendation
Approve amendment #8 to SSR Task Order 09-47-001.2 to allow for continued biological sampling of the
West and East Fork Stones River and the optional stratification study.
Fiscal Impact
The extension to sampling and monitoring the West and East Fork Stones River and J. Percy Priest
stratification study is a net additional fee of $84,740 from previous approved fee ceilings. The optional
stratification study is $42,500 and was approved last year, but not conducted. Staff recommends funding
both of these items from the Department’s working capital reserves in the amount of $127,240. MWRD’s
5-yr CIP earmarked $150,000 for Stones River Water Quality studies for FY22.
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NPDES Discharge Permit Amendment – SSR Task Order 09-47-001.1

Fiscal Impact History of Task Order
Initial Task Order

Date
March 2014

Cost
$207,000

Amendment #1
Amendment #2
Amendment #3
Amendment $4
Amendment #5
Amendment #6

May 2014
October 2015
July 2016
Sept 2016
June 2017
December 2018

$14,261
$12,000
$98,920
$20,300
$61,600
$90,500

Amendment #7
Amendment #8

June 2020
August 2021

$67,600
$84,740

Optional
Amendment #8

Total $656,921
August 2021
$42,500

Description
Bioassessment sampling & development of
antidegradation criteria and 7Q10 to support
expanded NPDES permit
Expanded sampling for NPDES permit application
NPDES Permit Application Preparation
E. & W. Fork Sampling Summer and Winter 2016/17
E. Coli sampling
W. Fork Summer 2017 Sampling
E. & W. Fork Summer and Winter Sampling 2018
Summer 2019
E. & W. Fork Summer Sampling 2020
E. & W. Fork Summer Sampling 2021 and Sediment
Oxygen Demand (SOD) measurements
JPP stratification study

Attachments
•
•
•

Sampling location map along West Fork Stones River
SSR Amendment to Task Order 09-47-001.2 Amendment #8
AquAeTer Proposal to Continue to Conduct Water Quality and Biological Analyses of the East
Fork Stones River and the West Fork Stones River for the Murfreesboro Water Resources
Department and to Include Collection of Additional SOD Measurements with an Optional
Stratification Study in Support of the Previously Developed Wasteload Allocation Model
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NPDES Discharge Permit Amendment – SSR Task Order 09-47-001.1

Attachment 1

Page 47

AMENDMENT TO OWNER-ENGINEER AGREEMENT
Engineering Work Order 09-47-001.2
Amendment No. 8 .
1. Background Data:
a.

Effective Date of Owner-Engineer Agreement:

May 2, 2014

b.

Owner:

Murfreesboro Water Resources Department

c.

Engineer:

Smith Seckman Reid, Inc

d.

Project:

West Fork NPDES Application

2. Description of Modifications:
a. Spring/Summer Sampling for 2021 and Fall Sampling for 2021. To continue establishing
a baseline of data to support MWRD’s contention that the Murfreesboro Water Resource
Recovery Facility (MWRRF) effluent is helping rather than hurting the overall health of
the West Fork Stones River, and to further that baseline for a potential NPDES permit
application on the East Fork Stones River, two additional sampling events; at 6 stations
on the West Fork and 3 stations on the East Fork; will occur in the Spring/Summer of
2021 and the Fall of 2021. The amendment also includes Sediment Oxygen Demand
sampling at 3 locations to supplement data for the waste load allocation model. It is
anticipated that there will be two meetings at MWRD to review the results of these efforts
and one meeting with TDEC. The approximate cost of this effort is $84,740.00, including
$81,700.00 for continued sampling and $3,040.00 for additional SSR consulting and
coordination efforts. An additional dye test for lake stratification in J. Percy Priest
Reservoir is included as an optional service, if authorized by MWRD. The approximate
cost of this optional effort is $42,500.00
3. Agreement Summary (Reference only)
a.
b.
c.
d.
e.

Original Agreement amount:
Net change for prior amendments:
This amendment amount:
Adjusted Agreement amount:
Optional dye study amount:

$ 207,000.00
$ 365,181.00
$ 84,740.00
$ 656,921.00
$ 42,500.00

The foregoing Agreement Summary is for reference only and does not alter the terms of the Agreement.
Owner and Engineer hereby agree to modify the above-referenced Agreement as set forth in this
Amendment. All provisions of the Agreement not modified by this or previous Amendments remain in
effect. The Effective Date of this Amendment is __________________.

Page 1
(Exhibit K – (Amendment to Owner-Engineer Agreement) – Attachment 1)
EJCDC E-500 Agreement Between Owner and Engineer for Professional Services.
Copyright © 2008 National Society of Professional Engineers for EJCDC. All rights reserved.
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OWNER:

SMITH SECKMAN REID, INC.
ENGINEER:

By:

By: Andrew
Andrew
Johnson,
Johnson,
P.E.PE

Title:

Title:

Date Signed:

Date Signed:

____________________________

Principal
August 17, 2021

Page 2
(Exhibit K – (Amendment to Owner-Engineer Agreement) – Attachment 1)
EJCDC E-500 Agreement Between Owner and Engineer for Professional Services.
Copyright © 2008 National Society of Professional Engineers for EJCDC. All rights reserved.
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215 Jamestown Park, Suite 100 ◦ Brentwood, TN 37027 ◦ (615) 373-8532

May 13, 2021

212638

Mr. Brent Fowler, P.E.
Smith Seckman Reid, Inc.
2995 Sidco Drive
Nashville, Tennessee 37204
Sent via e-mail to BFowler@ssr-inc.com
RE:

Proposal to Continue to Conduct Water Quality and Biological Analyses of the East
Fork Stones River and the West Fork Stones River for the Murfreesboro Water and
Sewer Department and to Include Collection of Additional SOD Measurements with
an Optional Stratification Study in Support of the Previously Developed Wasteload
Allocation Model

Dear Mr. Fowler:
At your request, AquAeTer, Inc. has prepared a Scope of Work to continue providing
water quality analyses and biological analyses of the East Fork Stones River and the West Fork
Stones River. This proposal includes collecting sediment oxygen demand (SOD) measurements at
three locations. As an option to further support the previous studies, an additional task consisting
of performing a second dye trace to confirm the flow pathway of the stream through Percy Priest
Lake during a stratified time is also included. Results from the 2019 dye trace study indicated that
the West Fork Stones River flows into Percy Priest and remains in the metalimnion when the Lake
is stratified. A second study is recommended to show that this is not a one-time phenomenon. This
study would support the City of Murfreesboro’s position that the MWRRF is not causing
degradation of downstream drinking water usage. The biological investigations are to be conducted
in both streams to continue to develop a database to determine if these streams are meeting their
designated uses. Additionally, the East Fork Stones River is an excellent Reference Stream which
has the same stream order as the West Fork Stones River and has similar basin characteristics. The
work will include biological and nutrient data collection to evaluate the health of both Rivers.
Previous studies have demonstrated that nutrient loadings from the outfall do not impair the
biological health of the stream. These data will be collected over one summer period and one fall
period with field collections for macroinvertebrates and water quality during each season, and
three individual 90-day time-series Biochemical Oxygen Demand (BOD) analyses at three
locations. The biological and nutrient data can then be submitted to the State to provide additional
real data to demonstrate that the West Fork Stones River is meeting its designated use and is not
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impaired. The biological study area extends on the West Fork Stones River from Nice Mill Dam
Recreation area to the City of Murfreesboro Greenway Trailhead and on the East Fork Stones
River from the transition zone of the backwaters of Percy Priest Lake and the free-flowing portion
of the river to the upstream extent of the Coleman Farm.
SCOPE OF WORK
AquAeTer has prepared the following scope of work for this project. The scope of work
will include monitoring both the East Fork Stones River and the West Fork Stones River to assess
the current status with regards to their designated uses.
Work Plan
A dye trace was conducted during the 2016 Wasteload Allocation (WLA) study and again
in late summer of 2019. The Work Plan will be amended as needed to include additional water
quality parameters.
The previous WLA study included SOD measurements. The Work Plan for the WLA will
be amended for the new SOD measurement locations.
A Work Plan was previously developed for the water quality and biological analyses work
in 2015. No amendments to this Work Plan are required. We would suggest this Work Plan be
provided to multiple TDEC personnel for their concurrence and to let them know that they will be
invited to attend the field surveys.
Stream Investigations
Dye Study (Optional, but recommended)
TDEC has listed Percy Priest Lake’s designated use as a water supply as “threatened” by
phosphorus from the West Fork Stones River and the City of Murfreesboro’s outfall. This
description has not been described by TDEC and data used as the basis for this description have
not been provided, despite requests by the City. The stratification study completed in 2019 showed
that the West Fork Stones River was not hydraulically connected to the hypolimnion, which is
where the Smyrna water intake structure draws water. Additional data taken indicate large
phosphorus concentrations in the Lake bed sediments, which is in line with publicly available
knowledge of the regional phosphorus content. It is expected that this phosphorus is more likely
to be released to the sediment when the water column in contact with the sediment is anoxic or
anaerobic, which naturally occurs when the Lake becomes stratified.
We would suggest analyses of the water and sediments during a non-stratified condition as
well. We have included a second round of water quality sampling in this proposal.
2
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Rhodamine WT dye will be injected at the Murfreesboro Water Resources Recovery
Facility. Four locations, dependent upon the availability of appropriate equipment, are proposed
for deploying dye monitoring equipment, as follows:
1. West Fork Stones River, downstream from Nice Mill Dam, but upstream from the
embayment;
2. West Fork Stones River, upstream from confluence with the East Fork Stones
River, in the embayment area;
3. Stones River, within approximately one mile downstream from the confluence;
and
4. Stones River, near Jefferson Street Bridge.
At each location within Percy Priest, sondes will be deployed in the epilimnion,
metalimnion, and hypolimnion. Each sonde will monitor water quality and Rhodamine. The
sondes will be deployed for approximately 2 to 5 days, dependent upon the time of travel.
In addition to the sonde deployment and retrieval, 4 River trips will be conducted. The
first will be an initial trip to assess the water quality at the three locations. The other three will be
conducted to supplement the dye monitoring sondes. If the dye has not reached the sondes at the
time of retrieval, one of the trips will be used to find the dye with the equipment on the boat.
At each station, sediment samples will be collected, once during the dye study, and once
following the end of stratification. These samples will be analyzed for metals and nutrients. It is
anticipated that equipment will be able to collect the sediment samples. However, if the equipment
cannot collect sediment at the station, AquAeTer may send our certified divers to collect sediment.
Diving costs have not been included. If diving is necessary, AquAeTer will send a change order
to cover the costs of the equipment.
A fifth station will be monitored for water quality constituents near the water intake facility
on the East Fork Stones River near I-840, operated by Consolidated Utilities District. No
equipment will be deployed, but water quality will be monitored at this location. The inclusion of
this station will allow us to determine if the downstream water treatment plant is being subjected
to different conditions in the water.
The post-stratification event is intended to show the difference in water column
constituents when the lower levels are not anoxic.

3
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Sediment
Oxygen
Measurements

Demand

(SOD)

Figure 1. SOD Chambers

SOD measurements can be determined
in situ methods and calculations found in
Murphy and Hicks 1. SOD chambers are shown
in Figure 1. The chamber in the foreground has
the water quality probe installed. Care is taken
to keep the water quality probe out of the
sediment when seating the chamber.
Three SOD chambers are placed at each
location. The chambers are designed so that the
bottom is open to the sediments. Water in the
chamber is circulated using a submersible
pump. The sides and top of each chamber are
sealed so that there is no exchange with areas
outside of the chamber. For each station, a
“blank” chamber is also deployed to determine
the oxygen uptake due to the water column.
The blank is filled with river water, but is not
open to the sediment. Water is also circulated
in this chamber with a submersible pump.
After the blank is filled, the chamber is sealed to prevent exchange of dissolved oxygen (DO) from
outside the chamber.
An example of DO measurements collected within SOD chambers from a river is provided
in Figure 2. The rate of decline of the DO concentrations with time for each chamber is calculated
by determining the slope of the line. The uptake rate for the DO is determined by subtracting the
slope of the blank chamber from the slope of the other chambers. The DO uptake rate is then input
into a formula using the volume and area of the chamber, which results in an SOD rate. The
temperature at the time of the measurement is also recorded so that the SOD rate can be related to
a standard temperature, such as 20°C, using the Arrhenius equation given in the Murphy and Hicks
document.

1

Murphy, P., & Hicks, D. (1986). In-situ method for measuring sediment oxygen demand. In K. Hatcher (Ed.),
Sediment Oxygen Demand - Processes, Modeling and Measurement (pp. 307-322). Athens, Georgia: University of
Georgia, Institute of Natural Resources.
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Figure 2. Example of SOD Results

SOD measurements will be taken at three stations along the West Fork Stones River in the
study area. Station locations were selected based on the previously-developed wasteload
allocation model. Locations selected aim to fill information gaps for sections of the river where
SOD measurements were not collected by AquAeTer during the 2017 study, as well as based on
DO sensitivity to SOD in the model. Proposed locations of SOD sample stations are as follows:
1. West Fork Stones River, RM 9.8, approximately 1 mile downstream of MWRRF
effluent; and
2. West Fork Stones River, RM 9, approximately 1 mile upstream of Vanderford
Spring; and
3. West Fork Stones River, RM 6, approximately 0.3 miles downstream of Nice Mill
Dam.
Water Quality and Biological Analyses
The West Fork Stones River is currently listed as impaired due to nutrient enrichment and
sedimentation. Biological studies that have been completed by the state and various other
organizations appear to have not followed the Standard Operating Procedures (SOP) established
by the state. Also, there is no specific impairment that is caused by nitrate other than the 10 mg/L
drinking water standard for nitrate or for orthophosphate, which literature suggests is not toxic at
over 100 mg/L. Nitrate and phosphate are not toxic to fisheries or macrobenthos at the
concentrations that have been found in the previous sampling events. It is used by algae for
5
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primary productivity, but no algae studies have been completed by the State to demonstrate that
the algal populations are not healthy. Murfreesboro’s algae studies conducted by AquAeTer have
shown that the algae provide a positive dissolved oxygen addition to the West Fork Stones River
(+0.3 mg/L or more). The other issue here is that the water quality regulations promulgated by the
Tennessee Department of Environment and Conservation has a DO of 5 mg/L at all times versus
the more normal DO standard for southern streams of 5 mg/L as a 24-hr average with no 8-hour
period during the 24-hour day being less than 4 mg/L. In other words, TDEC’s water quality
standard does not allow for the natural diurnal cycle that is expected due to primary productivity.
This is a fallacy within the TDEC regulations since natural systems can result in diurnal DOs less
than a fixed 5 mg/L DO standard and still be a non-impaired stream with healthy aquatic resources.
The biological investigations will be done to determine if the current diurnal DO swing negatively
or positively affects the aquatic resources of the two rivers.
To continue building the database of data for the West Fork Stones River, we propose to
do the following investigations:
1. Macrobenthological Collections will be conducted at six stations on the West Fork
Stones River and at three locations on the East Fork Stones River, a total of nine
stations. One event will be completed during the summer months, while the other one
will be completed during a fall month. Based on conversations with Deedee Kathman,
October would be the latest month to sample. AquAeTer will follow the TDEC SOP
for macrobenthos collections. AquAeTer will collect the macrobenthos samples in the
field and bring them back to the laboratory for sorting and identification of the
macrobenthos under the microscope. One part of the TDEC macrobenthological SOP
uses a field procedure that takes about 1 hour to complete in the field and then calls for
laboratory confirmation of the rapid field bioassessment. According to the State SOP,
the field rapid bioassessment cannot be relied on to make assessments or conduct
statistical metrics on the macrobenthological community. The semi-quantitative
method described in the SOP will be utilized. Macrobenthos specimens will be
identified to the species level, except for chironomids which will identified to the
genus, and a third party will be used to verify the reference collection. Macrobenthos
will be collected sometime between June to as late as October during periods when
high flows have not occurred for 2 weeks prior to the specimen collection period, per
the TDEC SOP.
During the macrobenthic sample collections an invitation will be extended to TDEC to
attend the sampling event to observe the techniques being utilized by AquAeTer. This
will allow TDEC to visually witness that all State SOPs are being followed as written
in the 2017 Standard Operating Procedures for Macroinvertebrate Stream Surveys.
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During each macrobenthic sample event, habitat assessments will be completed. The
TDEC SOP will be followed when completing the habitat assessment at each station.
Discharge measurements of the stream will be made at each station during the
collection.
2. Water Quality analyses will be performed during the macrobenthic collection and will
include samples from the locations of which the macrobenthos were collected. The
following is a list of the proposed analyses for each sample:
a. Nitrogen including:
i. Total Kjeldahl nitrogen (TKN);
ii.
Ammonia nitrogen; and
iii. Nitrite + nitrate nitrogen.
b. Phosphorous:
i.
Total phosphorus; and
ii. Dissolved orthophosphate; and,
c. In-situ water quality measurements that will include instantaneous water
temperature, dissolved oxygen, pH and specific conductivity at 25ºC.
3. 90-Day time-series Biochemical Oxygen Demand
Water samples will be collected from three locations during three different months.
The proposed locations for collection are as follows:
a. Upstream from the current POTW outfall on the West Fork Stones River;
i.
Will serve as a background sample to characterize the upstream contributions.
b. Current effluent; and
c. Downstream from the current POTW outfall near WF003 from 2014 sampling;
i.
Will allow for a correlation of the high TMI score with nitrogen and
phosphorus concentrations.
Samples will be transported back to the AquAeTer lab and set up for future analysis.
Nine (9) individual water quality samples will be taken from each sample. These
samples will be taken at approximately Time 0, Day 5, Day 10, Day 15, Day 20, Day
30, Day 45, Day 60, and Day 90. The following nutrients will be analyzed:
a. TKN (Time 0 and Day 90);
b. Nitrite + Nitrate;
c. Ammonia;
d. Total Phosphorus; and,
e. Dissolved orthophosphates.
Dissolved oxygen content will be measured approximately 18 times throughout the
duration of the 90-day period. These oxygen measurements will be recorded and used
7
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to calculate a BOD for each sample. This calculation will provide the amount of
dissolved oxygen needed by aerobic organisms to breakdown organic material over a
specific time period, in this case 90 days.
The end result will provide the ultimate carbonaceous biochemical oxygen demand as
well as the potential nitrogenous oxygen demand for the stream and effluent samples.
Meetings
We have included costs for three meetings over the course of the study. We anticipate one
meeting with the State to discuss the results of field activities following the completion of the
study. The other meeting is intended for periodic updates during the course of the study.
Report
At the completion of all field events, one full report will be developed summarizing the
findings of all events. In addition, a separate BOD sample report will be provided. A separate
report will be provided for the optional dye study.
SCHEDULE
AquAeTer is prepared to begin this project upon authorization from the City of
Murfreesboro. The water quality and biological analyses Work Plan is complete. It is anticipated
that the field work for the benthic investigation will take place in the early summer months, while
the second benthic investigation will target collection in September or October. The BOD samples
take 90 days to complete plus time for the final analytical laboratory results to be provided. It is
likely that this portion of the work will extend into the following year. These dates are subject to
change due to weather conditions.
The Work Plan for the SOD measurement study will be extracted from the previously
prepared WLA Work Plan. By the nature of the SOD chambers, the measurements must take place in
pools with sufficient depth to ensure the chambers are completely submerged. The chambers can be
submerged in approximately two feet of water. It is anticipated that the field work for this study will
take place in September 2021.
The dye trace study Work Plan will require minor updates. It is anticipated that the field
work for the stratification investigation will take place beginning in July 2021. It is anticipated
that the Lake will be stratified in August or September. The post stratification event is expected
to occur in October or November 2021.
Assuming the weather cooperates, it is anticipated that the first draft of the summary report
will be available in the Fall or Early Winter of 2021, not including any ongoing BOD sample
8
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results. A separate stratification study summary report will be provided approximately one month
following the dye study and any post-stratification monitoring.
COST ESTIMATE
AquAeTer has prepared a cost estimate for this work, as presented in Table 1. The total
estimated cost is $81,700. This cost includes water quality collection, two macroinvertebrate
sampling events, SOD rate measurement at three locations, and three collections of water for the
time-series BOD analysis, including the 90-day monitoring of water samples. We have also
included costs of three meetings during the course of the work. A separate cost estimate for the
optional stratification study is presented in Table 2, with an estimated cost of $42,500. This cost
includes stratification monitoring in the Lake, the dye study, and a follow-up monitoring event
post-stratification.
PROJECT EXPERIENCE
AquAeTer professionals have extensive water quality and NPDES Permitting project
experience in 29 states, 1 territory and 6 foreign countries. A few projects pertinent to this project
include work in Tennessee, Georgia, Alabama, Florida, South Carolina, North Carolina, Arkansas,
Louisiana, Texas, and Oklahoma.
Our team has conducted numerous comprehensive water quality and TMDL analyses
including nutrient eutrophication issues as well as biological investigations. Previous work
experience includes:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

East Fork Stones River, Murfreesboro, Tennessee;
West Fork Stones River, Murfreesboro, Tennessee;
Stones River, Murfreesboro and Smyrna, Tennessee
Harpeth River, Franklin, Tennessee;
Cumberland River, Nashville, Tennessee;
Mill Creek, a tributary to the Cumberland River, Nashville, Tennessee;
Overall Creek, a tributary to the Cumberland River, Nashville, Tennessee;
Tennessee River, Counce, Tennessee;
Tennessee River, New Johnsonville, Tennessee;
Clinch River, Oak Ridge and Clinton, Tennessee;
Duck River, Columbia, Tennessee;
Pigeon River, Tennessee;
French Broad River, Tennessee;
Pigeon River, North Carolina;
Tombigbee River, Naheola, Alabama;
Intracoastal Waterway, Gulf Shores, Alabama;
Alabama River, Burkville, Alabama;
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Alabama River, Yellow Bluff, Alabama;
Huntsville Spring Branch/Indian Creek, Redstone Arsenal, Alabama;
Tennessee River, Decatur, Alabama;
Tombigbee River, Naheola, Alabama;
Conecuh, Brewton, Alabama;
Escambia River and Escambia Bay, Pensacola, Florida;
St. Johns River, Palatka, Florida;
Hillsborough Bay, Tampa, Florida;
Manatee River, Bradenton, Florida;
North and West Bays, Panama City, Florida;
Turtle River, Brunswick, Georgia;
North Newport River, Georgia;
Conasauga, Coosawattee and Oostanaula Rivers, Dalton, Georgia;
Chattahoochee River, Atlanta, Georgia;
Ocmulgee and Altamaha Rivers, Georgia;
Flint River, Woodbine and Oglethorpe, Georgia;
Savannah River, Augusta, Georgia;
Broad River/Savannah River/Lake Murray, Elberton, Georgia;
Ouachita River, Camden and Crossett, Arkansas;
Red River, Ashdown and Fulton, Arkansas;
Arkansas River, Little Rock, Arkansas;
Arkansas River, Russellville, Arkansas;
Pearl River, Monticello, Mississippi;
Tennessee River, Calvert City, Kentucky;
Arkansas River, Muskogee, Oklahoma;
Grand Neosho River, near Pryor, Oklahoma;
Mississippi River, Cordova, Alton, and Sauget, Illinois;
Illinois River, Ottawa and Henry, Illinois;
Illinois River, Liverpool, Illinois
Wabash River, Cowling, Illinois;
Rock River, Rockford and Joslin, Illinois;
St. Joseph River, Auburn, Indiana;
Lake Michigan, Whiting, Indiana;
Wabash River, Terre Haute, Indiana;
Des Moines River, Eddyville, Iowa;
Fox River, Twin Locks, Wisconsin;
Superior Bay, Duluth, Minnesota;
St. Louis River, Cloquet, Minnesota;
Embarrass River, Aurora, Minnesota;
Fields Brook/Ashtabula River, Ashtabula, Ohio;
Lake Erie, Ashtabula, Ohio
Ohio River, Cincinnati, Ohio
Paint Creek, Greenville, Ohio
Amuay Bay, Amuay, Venezuela;
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PROJECT TEAM
AquAeTer will assign Mike Corn, P.E. (TN), BCEE as Sr. Technical Consultant. Mr.
Corn worked with Smith Seckman Reid on the original Wasteload Allocation Study for the West
Fork Stones River in the early 1980’s. He recently directed the field work on the East Fork Stones
River and West Fork Stones River. Mr. Corn has been involved in TMDL, assimilative capacity
studies, and water quality investigations including biological investigations defining impacts of
poor or good water quality on the overall health of the stream. He has also conducted dispersion
modeling and permit negotiations, for over 40 years. He has studied over 200 stream, river, lake,
estuary, and open ocean systems both in the U.S. and abroad. He has assisted the USEPA, Athens,
in the calibration of the dynamic (WASP) wasteload allocation model on the Alabama River near
Montgomery, Alabama. He has completed numerous water quality projects in USEPA, Region 4,
including projects in Tennessee, Alabama, Florida, Georgia, Kentucky, Mississippi, North
Carolina, and South Carolina.
John Michael Corn, P.E. (TN) will serve as the Project Manager. Mr. Corn directed the
most recent wasteload allocation study for the West Fork Stones River and has been managing the
biological and water quality data collection studies in the West Fork and East Fork Stones Rivers
since 2013. Mr. Corn has more than 18 years’ experience in conducting water quality surveys.
Other AquAeTer staff members who will assist on the project include Dr. Deedee
Kathman, Jerrod Manning, Rachel Stribling, Amy Shaw, and Georgia Caplen. Other staff may be
employed as needed to complete the project.
STANDARD CONTRACTURAL TERMS
This project will be conducted pursuant to AquAeTer's contractual terms provided in the
Standard Contractual Terms section of this proposal. AquAeTer will use good engineering and
scientific practices consistent with the profession and regulatory requirements. Payment will be
due 30 days after receipt of invoice. Acceptance of this proposal, standard contractual terms, and
attachments can be accomplished by signing and returning one copy (along with an accompanying
purchase order) to the following address:
AquAeTer, Inc.
215 Jamestown Park, Suite 100
Brentwood, TN 37027
This proposal will remain valid if accepted within 30 days from May 13, 2021.
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CONCLUDING REMARKS
If you have questions or comments pertaining to this proposal, please contact us by
telephone at (615) 373-8532, by FAX at (615) 373-8512, or by e-mail at jmcorn@aquaeter.com
or ashaw@aquaeter.com. We appreciate the opportunity to assist you on this project.
Sincerely,
AquAeTer, Inc.

John Michael Corn, P.E. (TN)
President

cc:

Michael R. Corn, P.E. (TN), BCEE

12
Page 61

TABLE 1. COST ESTIMATE TO PERFORM MACROINVERTEBRATE SURVEY, SOD MEASUREMENT, AND WATER QUALITY ANALYSES

CATEGORY

TASK 1
SITE EVALUATION,
WORK PLANS,
HEALTH&SAFETY PLAN
(hrs)

LABOR
Sr. Technical Consultant
Michael R. Corn, P.E.
Project Manager
John Michael Corn, P.E.
Project Scientist/Engineer
Amy Shaw, Ph.D., P.E.
Deedee Kathman
Jerrod Manning
Rachel Stribling
Georgia Caplen
Technician
Administrative
Total Labor Expenses
EXPENSES
Copies, Fax, Telephone
Travel and Per Diem
Rental Car and Gas
Laboratory Expenses
Sort, ID, Data Entry, Supplies
Equipment Rentals
Boat
Water Quality Castaway
GPS
Water Quality Multi-Probe
Current Meter
Hydrolabs
Fluorometer
Generator
SOD Chambers
Miscellaneous Equipment
Rhodamine WT
Shipping
Total Expenses

($)

(hrs)

($)

TASK 3
SOD
MEASUREMENT
(hrs)

($)

(hrs)

($)

TASK 5
LONG-TERM BOD

Per Sample Flat Rate

TASK 6
TASK 7
THREE MEETINGS SUMMARY REPORT

(hrs)

($)

(hrs)

($)

TOTAL
HOURS

BILL
RATE

TOTAL
COST

(hrs)

($/hr)

($)

1

$305

1

$305

2

$610

1

$305

12

$3,660

2

$610

19

$305

$5,795

$400

4

$800

14

$2,800

12

$2,400

24

$4,800

8

$1,600

64

$200

$12,800

2

$240
$0
$320
$0
$0
$0
$0

1
6
6
6

$120
$600
$480
$480
$0
$0
$0

$0
$3,200
$1,920
$2,560
$0
$0
$0

20

$2,400
$0
$0
$0
$0
$0
$0

16
8
16
6
6
4

$1,920
$800
$1,280
$480
$450
$0
$260

39
46
64
44
20
0
6

$120
$100
$80
$80
$75
$55
$65

$4,680
$4,600
$5,120
$3,520
$1,500
$0
$390

$1,265

24

56

$10,860

66

$7,400

256

4

9

$25

$2,785

$25

2

$0
$0
$1,120
$0
$1,050
$0
$130

46

$5,710

14
14

32
24
32

101

$10,385

$2,100

$21,000

$25

$25
$153

$229

$5,500

$5,500

$45
$275
$375

$25

$50

$100

$45
$275
$375

$136
$200

$250

$250
$1,170

20
20

$250
$2,576

$6,873

$25

$50

$100

$1,650
$990

$2,664

$10,819

$1,650
$990
$0
$0
$0
$0
$24

$24
$0

$275

$0
$0
$90
$550
$750
$2,338
$0
$0
$136
$450
$0
$500

$2,338

$25

$59,405

$76

$0

SUB-CONTRACTOR
Third Party Verification

Total Sub-Contractor Costs

TASK 4
MACROBENTHOS
COLLECTION
EVENT

2

ANALYTICAL LABORATORY
TKN, NO2+NO3, NH3 (water)
TP, PO4 (water)
Metals (total and dissolved, water)
TP (sediment)
Metals (soil)
TKN, NO2+NO3, NH3 (sed.)
Lab Environmental Fee
Total Laboratory Expenses

TASK 2
WATER QUALITY
ANALYSES

$0

$0

$0

$0

$4,840

$2,664

$4,840

$0

$0

$0

$4,840

$0

$0

$0

$4,840

Sub-Total All Categories
Contingency

$1,290
$65.93

$6,619
$338

$8,286
$423

$22,098
$1,129

$21,025
$1,075

$10,910
$558

$7,500
$383

$77,728
$3,972

GRAND TOTAL

$1,356

$6,957

$8,709

$23,227

$22,100

$11,468

$7,883

$81,700
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TABLE 2. COST ESTIMATE TO PERFORM STRATIFICATION STUDY

CATEGORY

LABOR
Sr. Technical Consultant
Michael R. Corn, P.E.
Project Manager
John Michael Corn, P.E.
Project Scientist/Engineer
Amy Shaw, Ph.D., P.E.
Jerrod Manning
Georgia Caplan
Rachel Stribling
Technician
Administrative
Total Labor Expenses

TASK 8
STRATIFICATION STUDY

TOTAL
HOURS

BILL
RATE

TOTAL
COST

(hrs)

($)

(hrs)

($)

(hrs)

($/hr)

($)

4

$1,220

2

$610

6

$305

$1,830

16

$3,200

4

$800

20

$200

$4,000

40
40
40

16
4
16

4

$4,800
$3,200
$3,000
$0
$0
$260

2

$1,920
$320
$1,200
$0
$0
$130

56
44
56
0
0
6

$120
$80
$75
$80
$55
$65

$6,720
$3,520
$4,200
$0
$0
$390

144

$15,680

44

$4,980

188

EXPENSES
Copies, Fax, Telephone
Rental Car and Gas
Equipment Rentals
GPS
Boat
Water Quality Castaway
Water Quality Multi-Probe
Hydrolabs
Fluorometer
Generator
Rhodamine WT
Miscellaneous Equipment
Shipping

$25
$2,408

$100

$14,744

20 samples
20 samples
20 samples
8 samples
8 samples
8 samples

$20,660

$125
$2,408
$0
$1,250
$429
$1,000
$7,015
$380
$264
$1,073
$400
$500

$1,250
$429
$1,000
$7,015
$380
$264
$1,073
$400
$500

Total Expenses
ANALYTICAL LABORATORY
TKN, NO2+NO3, NH3 (water)
TP, PO4 (water)
Metals (total and dissolved, water
TP (sediment)
Metals (soil)
TKN, NO2+NO3, NH3 (sed.)
Lab Environmental Fee

TASK 9
SUMMARY REPORT
FOR
STRATIFICATION

$100

$1,650
$990
$1,188
$220
$229
$660
$24

$14,844

$1,650
$990
$1,188
$220
$229
$660
$24

Total Laboratory Expenses

$4,961

$0

$4,961

Sub-Total All Categories
Contingency

$35,385
$1,779

$5,080
$255

$40,465
$2,035

GRAND TOTAL

$37,165

$5,335

$42,500
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WATER RESOURCES

DASHBOARD PERFORMANCE
July 2021

MWRD FY2021-2025 CIP
NO.

PROJECT

2020‐2021
2020 Issue

2021‐2022
2021 Issue
$1,500,000

2022‐2023
2022 Issue
$4,500,000

2023‐2024
2023 Issue
$4,250,000

$0

$1,500,000

$4,500,000

$4,250,000

$0

2020‐2021
2021 FY
$1,000,000
$435,000
$350,000
$350,000
$500,000
$125,000
$250,000
$500,000
$125,000
$1,000,000
$1,500,000
$6,135,000

2021‐2022
2022 FY
$1,000,000
$435,000
$350,000
$350,000
$500,000
$125,000
$250,000
$500,000
$125,000

2022‐2023
2023 FY
$1,000,000
$435,000
$350,000
$350,000
$500,000
$125,000
$250,000
$500,000
$125,000

2023‐2024
2024 FY
$1,000,000
$435,000
$350,000
$350,000
$500,000
$125,000
$250,000
$500,000
$125,000

2024‐2025
2025 FY
$1,000,000
$435,000
$350,000
$350,000
$500,000
$125,000
$250,000
$500,000
$125,000

$1,500,000
$5,135,000

$1,500,000
$5,135,000

$1,500,000
$5,135,000

$1,500,000
$5,135,000

2020‐2021
2021 FY

2021‐2022
2022 FY

Construction‐ Northeast Regional PS & Force Main
Overall Creek PS & Force Main Upgrade
Construction‐ Biosolids Processing Equipment
TOTAL Capital Improvements funded from Debt Service
NO.

PROJECT
Sewer rehab‐ Account 335
Meters, Water/Sewer Taps, Hydrants ‐ 280, 290, 300, 310
Water lines‐ Account 320
Sewer Lines ‐ Account 330
Biolsolids Processing Equip & Storage Sinking Fund
Walter Hill Dam Repair/Remediation Sinking Fund
Lift Station Replacement Sinking Fund
NE Regional PS & FM Sinking Fund
GAC Replacement
High Service Pumps & Membrane Pump Improv.
Vehicle and Equipment Replacement
TOTAL Capital Improvements funded from Rates

NO.

PROJECT
W&S CAPITAL IMPROVEMENT PROJECTS
Misc FY21 Working Reserve Commitments
Salem/Barfield Sanitary Sewer Extension
Biosolids Processing Equipment & Storage Addition
Replace Biosolids Polymer System
Overall Creek Pump Station & Force Main Upgrade
NE Regional Engineering Design
NE Regional P.S. & Force Main
Cherry Lane / Sazerac Sanitary Sewer
SR840 Interchange Area Sanitary Sewer
Joe B. Jackson Sanitary Sewer
MWRRF Wet Weather Treatment Train Impr
Replace Pall Membranes
High Service PS & Membrane Feed Pump Improv.
SRWTP Switchgear Replacement
SRWTP Disinfection System Replacement
Stones River Water Qual Sampling / NPDES Permitting
Subtotal CAPITAL PROJECTS
TRANSPORTATION (Water/Sewer Imp.)
Thompson Lane
Bradyville Pike
Cherry Lane Repurified Main Extension (14,600 LF)
Cherry Lane Sanitary Sewer Construction
SR 99 Widening‐ Old Fort to Cason Lane
St. Clair St.
John Rice Blvd & Rucker Lane
Maney Avenue Reconstruction ‐ Phase 2
Wilkinson Pike Reconstruction ( MCP to TL)
Subtotal TRANSPORTATION PROJECTS
REHABILITATION
Sewer Rehabiliation ‐ Maintenance Contract
INFORMATION TECHNOLOGY PROJECTS
IT/Computer Systems Upgrades
Electronic Content Management (Scanning/Imaging)
IT Design Services & Consulting
Comp Maintenance Management System (CMMS)
Subtotal INFORMATION TECHNOLOGY PROJECTS
TOTAL Projects from Working Capital Reserves

2022‐2023
2023 FY

2023‐2024
2024 FY

2024‐2025
2024 Issue

TOTAL

$200,000
$50,000

$7,500,000
$250,000
$1,500,000
$1,100,000
$750,000
$750,000

$4,300,000
$250,000
$4,500,000
$1,000,000
$1,100,000
$2,500,000

$150,000
$11,650,000

$1,300,000
$3,000,000
$18,000,000
$1,400,000
$12,300,000
$2,000,000
$10,250,000
$2,500,000
$2,400,000
$750,000
$5,800,000
$650,000
$2,500,000
$950,000
$1,500,000
$750,000
$66,050,000

$11,500,000

$4,250,000
$1,500,000

$2,500,000
$650,000

$2,500,000
$950,000
$150,000
$6,325,000

$150,000
$14,500,000

$250,000

$3,000,000
$3,000,000
$2,000,000

$1,500,000
$150,000
$18,300,000

$900,000

$1,000,000
$500,000
$200,000
$250,000
$650,000
$10,600,000

$250,000
$650,000
$8,900,000

$4,500,000

$0

$8,250,000
$7,000,000
$3,000,000
$2,650,000
$1,500,000
$500,000
$200,000
$500,000
$1,300,000
$24,900,000

$3,000,000

$1,250,000

$1,250,000

$1,500,000

$1,500,000

$8,500,000

$400,000

$100,000
$250,000
$100,000

$100,000

$100,000

$100,000
$200,000
$700,000
$10,925,000

$100,000
$250,000
$100,000
$550,000
$1,000,000
$27,350,000

$100,000

$100,000

$450,000
$28,900,000

$200,000
$21,750,000

$200,000
$13,350,000

$800,000
$500,000
$500,000
$750,000
$2,550,000
$102,000,000

PROJECTED RESERVE FUND BALANCE REVENUE (TAPS)
SINKING FUND DEPOSITS TO RESERVES FROM RATES
SECURED MIN. BALANCE FOR WORKING CAPITAL RESERVES
PROJECTED WORKING CAPITAL RESERVE BALANCE

$8,000,000
$2,375,000
$24,363,800
$84,132,758

$7,500,000
$2,375,000
$24,851,076
$66,657,758

$7,500,000
$2,375,000
$25,348,098
$47,632,758

$7,500,000
$2,375,000
$25,855,059
$35,757,758

$7,500,000
$2,375,000
$26,372,161
$32,282,758

FUNDS ABOVE SECURED MINIMUM BALANCE

$59,768,958

$41,806,682

$22,284,660

$9,902,699

$5,910,597

Prepared by: DGore

$150,000
$500,000

$3,000,000
$3,000,000
$1,000,000
$1,000,000

$150,000
$15,550,000

$5,000,000
$2,175,000
$1,750,000
$1,750,000
$2,500,000
$625,000
$1,250,000
$2,500,000
$625,000
$1,000,000
$7,500,000
$26,675,000
TOTAL

$3,000,000
$6,500,000

TOTAL

2024‐2025
2025 FY

$1,300,000
$275,000
$1,400,000
$500,000
$1,500,000

$10,250,000
$0
$0
$10,250,000

$2,000,000
$1,000,000
$1,500,000

8/20/2021

Preliminary Draft 5-YR CAPITAL IMPROVEMENTS PLAN (CIP)
STORMWATER UTILITY FUND, FY21-25
NO.

NP-1
NP-2
NP-3
NP-4
NP-5
NP-8
NP10
NP-11
NP-12
NP-13

WQ-2
WQ-3
WQ-4
WQ-5
WQ-7
WQ-9
WQ-10
WQ-12
WQ-14
WQ-15
WQ-16
WQ-17
WQ-18
WQ-19
WQ-20

PD-2
PD-4
PD-5
PD-6

PROJECT

Originator

Neighborhood Projects (NP)
Memorial Blvd / Haynes Dr. Drainage Improvements
Mitchell-Nielson Drainage Project
Huntwood/Leaf Ave Neighborhood Drainage Imp.
Southern Meadows / Kimbro Woods Drainage Imp.
Liberty Dr. / Thatcher Trace Spring Box
Hardwood Drive Drainage Upgrade (Added)
Berkshire Drainage Improvements
Downtown Drainage Improvements
Bilbro Ave Drainage
Puckett Creek Flood Study
Subtotal

City Eng
City Eng
City Eng
City Eng
City Eng
City Eng
City Eng
City Eng
City Eng
DS/City Eng

Water Quality Improvement (Compliance) Projects (WQ)
Molloy Lane Water Quality Pond
Rosebank Springs Constructed Wetlands
Lee's Branch Stream Restoration
West Fork Stones River at Cason Trail; bank repair
Sinking Creek Headwater protection BMP
Hooper's Bottom Regional Water Quality Project
Lytle Creek/Ridgley Road Bacteriological Reduction (Added)
Spence Creek Restoration
Sinking Creek/ Northfield Blvd Commercial Retrofit Study/Project
Overall Street retrofit/ bioretention - streetscape
Downtown planter box retrofits study/project
Old Fort Park Ballfield/Parking/Stormwater Renovations
Old Fort Park Water Quality Repairs @ Golf Lane
Oaklands Natural Walkway (Preservation)
Oakland Court street-side rain gardens
Subtotal

MWRD
City Eng
City Eng
MWRD
MWRD/Eng
City Eng
MWRD
MWRD/Eng
MWRD
MWRD
MWRD
MWRD/MPRD
MWRD
MPRD
MWRD/Eng

Public Drainage/Streets Participation Projects (PD)
Town Creek Conveyance (Murfree Springs to Cannonsburgh)
Dow Street Channel Stabilization
Tyne Street Drainage Improvements
Walter Hill Drainage Improvments
Subtotal
Totals

2019-2020
2021 FY
Projected

$100,000

2020-2021
2022 FY
Budget
$125,000
$50,000
$100,000
$250,000
$50,000
$250,000

2022-2023
2024 FY
Pro Forma

2023-2024
2025 FY
Pro Forma

$50,000

$250,000
$75,000
$155,000
$100,000

$100,000

$100,000

$1,025,000

$100,000
$730,000

$50,000
$150,000

$100,000

$25,000
$35,000

$125,000
$165,000

$75,000
$115,000

$100,000
$100,000
$100,000

2021-2022
2023 FY
Pro Forma

$25,000

$25,000

$30,000
$25,000
$0
$25,000
$25,000
$0
$25,000

$160,000
$50,000
$150,000
$75,000
$25,000
$50,000
$35,000
$75,000
$250,000
$16,000

$150,000

$150,000
$175,000

$50,000
$100,000
$100,000
$100,000
$200,000
$80,000
$150,000

$50,000
City Eng
ENGR
ENGR/Street
MPRD

$50,000

$

$50,000
200,000 $

$150,000
$340,000
$450,000
$20,000
$25,000
$25,000
$520,000
1,885,000 $

$1,176,000

$970,000

$250,000
$45,000
$25,000
$300,000
$620,000
2,526,000 $

$100,000

$100,000
1,220,000 $

$475,000

575,000

TOTAL

$175,000
$50,000
$200,000
$500,000
$125,000
$250,000
$155,000
$400,000
$100,000
$150,000
$2,105,000
$225,000
$315,000
$25,000
$160,000
$380,000
$350,000
$125,000
$75,000
$175,000
$135,000
$200,000
$450,000
$96,000
$150,000
$150,000
$3,011,000
$850,000
$65,000
$50,000
$325,000
$1,290,000
$ 6,406,000

EFFECTIVE UTILITY MANAGEMENT

Financial Viability
MWRD WORKING CAPITAL ACCOUNT SUMMARY
ESTIMATED Working Capital at 7/31/21
Board Designated (System Dev, Assessments, etc) as of 6/30/20
Undesignated Excess Funds as of 6/30/20
Estimated Reserve Revenue thru 7/31/21
Estimated Reserve Expenditures thru 7/31/21

$

31,715,785
56,402,482
10,111,795
(9,186,716)
89,043,346

COMMITTED Reserves at 7/27/21
Overall Creek PS Easement Offers
2021/2022 Sanitary Sewer Rehab
Oakleigh P.S. Replacement Amendment #1
SSR ‐ Full‐scale Biosolids Dryer Concept Design
SSR ‐ HSPS/Membrane Pump Imp. Amendment #1
Griggs & Maloney ‐ Town Creek Daylighting Waterline
Hobas CCTV/Lidar & LJA Eng Task Order
Oakleigh Pump Station Replacement
ELI ‐ Utility Design Thompson Ln (Broad to Memorial)
Sewer Rehab 2021‐2022 LJA Engineering
WRRF Aerator 1B Replacement
Bulk Chemical Feek Replacements WTP
ELI ‐ Salem/Barfield Sewer Design Ph3
NE Regional Pump Station Engineering Amend#1
SSR Amend No. 7 ‐ Bioassess Sampling & Stratification
Hazen Sawyer Regulatory Assistance
SSR ‐ Biosolids Polymer System Replacement
Rucker Lane Widening Sewer Extensions
S&ME ‐ 2020 Sewer Rehab Design
ELI ‐ Thompson Lane Utility Relocation TDOT
SSR Task Order ‐ High Service & Membrane Pumps
Sewer Rehab Change Order #1
SSR Task Order Overall Creek PS Upgrade
CIA ‐ Cherry Lane Ph2 Utility Design
Sanitary Sewer 2019/20 Rehabilitation Contract
SSR Task Order 201 Facilities Plan
H‐S Blackman Park Sewer Design
Northeast Regional PS & Conv ‐ SSR
Bradyville Pike Utility Design ‐ Neil‐Schaffer

26,750
4,700,000
22,152
267,010
26,000
14,500
222,580
273,890
233,951
340,069
35,100
35,035
10,562
30,640
96,800
57,237
26,254
74,095
150,723
48,284
63,000
150,812
86,960
36,000
532,476
174,978
173,068
1,727,588
22,710

9,659,224

APPROVAL Requests at 8/24/21
SSR Amend No. 8 ‐ Bioassess Sampling & Stratification
SRWTP ‐ HSPS/Membrane Pump Improvements
Pall Membrane Module Replacement

127,240
2,013,000
771,730

2,911,970

BALANCE of Working Capital at 8/24/21 after COMMITMENTS
DESIGNATED Projects Pending
Salem Barfield Sewer Extension

$ 76,472,152

3,000,000

3,000,000

ESTIMATED UNCOMMITTED Working Capital Reserves as of August 24, 2021

$ 73,472,152

SECURED FY21‐22 Operating and Maintenance Expenses

$ 25,508,530

UNASSIGNED Working Capital Funds (Est. Uncommitted ‐ Secured)

$ 47,963,622

August 20, 2021

Murfreesboro Water Resources Dept.

MWRD Working Capital Reserves Dashboard
$2,500,000

$95,000,000
$90,000,000

$1,000,000

$80,000,000
$75,000,000
$70,000,000
$65,000,000

Unassigned Reserves = $48.0M

Expenses and Revenue ($)

$1,500,000

$85,000,000

$500,000
$‐
$(500,000)
$(1,000,000)

$60,000,000
$55,000,000
$50,000,000
$45,000,000
$40,000,000
$35,000,000
$30,000,000

$(1,500,000)

Secured Balance for Working Capital Acct = $25.5M

$25,000,000

$(2,000,000)

$20,000,000

Jun‐20

Jul‐20

Aug‐20

Sep‐20

Oct‐20

Nov‐20

Dec‐20

Jan‐21

Feb‐21

Mar‐21

Working Capital Expenses

Estimated Working Capital Revenues

Estimated UNCOMMITTED Working Capital Balance

Secured Working Capital Reserve

Apr‐21

May‐21

Jun‐21

Jul‐21

Aug‐21

Estimated Working Capital Balance

Working Capital Balance ($)

Commiteed
Reserves
$15.6M

$2,000,000

STONES RIVER WATER TREATMENT PLANT
Dashboard Report
July 2021
Drinking Water Laboratory Section
Water Quality Complaints
1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

Drinking Water Laboratory Section
New & Repaired Lines Tested
0

0

0

0

0

0
2

New Lines

Repaired Lines

8,884,009

Process Water SRWTP (gal)
Water Quality Hydrant Flushing (gal)

Auxiliary Raw
Water Pump
Station

8.48

River Raw Water Total Raw Water Finished Water
Pump Station
Flow
Flow

Avg

Storage Tank Draining (gal)

11.75
14.91
8.82

11.38
4.79

8.19
3.97
4.07
3.18

20.00
18.00
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

545,203 0

12.16
15.41

Plant Operations Section
Flow (MGD)

Water Quality
Water Used Not Sold

Max

Min

Plant Operations Section
Finished Turbidity (NTU)

Plant Operations Section
Chlorine (mg/L)
0.15
4.00
3.50

0.12

3.00
2.50

0.09

2.00
1.50

0.06

1.00
0.50
0.00

0.03
Avg

Max

Finished

Distibution

0.05
0.02

0.01

Min
0.00

Avg

Max

Min

STONES RIVER WATER TREATMENT PLANT
Dashboard Report
July 2021
Cross-Connection Control Section
Number of Devices Tested By Category

Cross-Connection Control Section
Number of Devices Tested
185

339

350

407
97

Residential

Domestic

Commerical

Irrigation

Drinking Water Maintenance Section
Work Order Status

Drinking Water Operations Section
Pall Membrane Module Pin Count

7

231

33

153
107
83
47

65

85

69

52

39 44

December

November

October

September

July

August

June

7
May

February

29 29

70
49

82

April

89

March

71

January

240.0
220.0
200.0
180.0
160.0
140.0
120.0
100.0
80.0
60.0
40.0
20.0
0.0

Fire Protection

109

Corrective Work Orders Completed
Preventative Work Orders Completed
Emergency Work Orders Completed

MURFREESBORO WATER RESOURCE RECOVERY FACILITY
DASHBOARD REPORT

July, 2021
BOD PERCENT
REMOVAL

AMMONIA PERCENT
REMOVAL

99.0

99.7

430.965
MILLION GALLONS
TREATED

1,431.63
TONS
BIOSOLIDS
REMOVED

MWRD OPERATIONS & MAINTENANCE
Asphalt Purchases FY 2022

Invoice Date
7/20
7/20
7/20
7/20
7/27

Approval
DH
DH
DH
DH
DH

Vendor
Vulcan
Vulcan
Vulcan
Vulcan
Vulcan

Type
307-BM
307-BM
307-BM
307-BM
411-E

Rate
$60.00
$60.00
$60.00
$60.00
$69.50

Qty
18.60
18.38
18.56
18.27
17.29

Total
$921.25
$2,964.80
3,932.18
2,954.99
978.28

FY Total
$921.25
$3,886.05
$7,818.23
$10,773.22
$11,751.49

MWRD - OPERATIONS & MAINTENANCE
Asphalt Quotes FY 2022
Blue Water

Hawkins

Vulcan

Binder

Topping

Binder

Topping

Binder

Topping

Jul

$65.00

$75.00

$59.00

$66.50

$58.39

$67.35

Aug

$65.00

$75.00

$59.00

$69.00

$57.85

$67.51

Sep

$65.00

$75.00

Oct

$65.00

$75.00

Nov

$65.00

$75.00

Dec

$65.00

$75.00

Jan

$65.00

$75.00

Feb

$65.00

$75.00

Mar

$65.00

$75.00

Apr

$65.00

$75.00

May

$65.00

$75.00

Jun

$65.00

$75.00

Notes

OPERATIONS & MAINTENANCE MONTHLY TOTALS
14,000
12,000

2021

10,000

TN One Call (locates)
Residential Finals (new)

8,000

Sewer Clean Outs (new)
Service Calls

6,000
4,000
2,000
0

Jan-21

Feb-21

Mar-21

Apr-21

May-21

Jun-21

Jan-21

Feb-21

Mar-21

Service Calls

146

99

188

140

Sewer Clean Outs (new)

126

104

134

Residential Finals (new)

78

71

1,516
1,866

TN One Call (locates)
TOTAL

Jul-21

Apr-21 May-21

Aug-21

Sep-21

Oct-21

Aug-21

Nov-21

Sep-21

Dec-21

Oct-21

Nov-21

Dec-21

Total

Jun-21

Jul-21

130

166

138

1,007

186

174

205

99

1,028

92

109

63

84

120

617

1,449

2,097

1,895

1,981

2,043

12,756

23,737

1,723

2,511

2,330

2,348

2,498

13,113

26,389

8/20/2021

NEW SEWER CLEAN OUTS
2000

1739

1800
1600

1352

1400

1140

1200

961

1000
800
600
400

669
358

741

New Clean
Outs

1044

780

425

364

200
0

2011

2012

2013

New Clean Outs

2014

2015

2016

2017

2018

2019

2020

2021

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

358

425

669

741

780

1140

961

1352

1044

1739

364

* For the calendar year Jan-Dec

8/20/2021

Stormwater Dashboard - July 2021
Inspection Program
Construction Phase Inspections of Stormwater
Control Measures (SCMs)
Sites in development process
340

312

Under construction

323

323

104

94

JAN-19

JUL-19

JAN-20

60

84

94

85

JUL-20

JAN-21

JUL-21

Education and Outreach

MTSU outreach at Farmers Market: 2
sessions and 44 items distributed.

112

215

203
108

Stormwater Post Construction
Inspections

23
9
0
2017-18 2018-19 2019-20 2020-21 2021-22
July

LID/ Green Infrastructure
47.8 acres

132.5 acres

porous
concrete/
pavers

stream buffer

33.4 acres

MTSU outreach at Cannonsburgh
Pioneer Camp: 15 educated and 22
items distributed.

182

wetland
conservation

rain gardens,
bioretention
areas, infiltration
sites
Streams demonstrating high
biological diversity

-

Apartment outreach
Urban runoff 5k
booth/materials

2021 TMI Scores

Selected Watershed Metrics
Stormwater Infrastructure
Junction
Boxes
Headwalls
Ponds
Gravity
Mains
Weirs
WQ Units
Underground
Storage

July
62

YTD
523

19
152
4
23
7,465 83,880
ft
ft
5
19
0
1
0
0

Total
180,000
7,320
602
738.8
Miles
376
119
30

*Metrics to change quarterly

•Upper West Fork Stones River 32
•Bushman Creek - 32
•Overall Creek - 40
•Sinking Creek - 34
•Puckett Creek - 36

Ex. 8 MGD
Overall Cr. P.S.

Planned 8 MGD
NE Regional
8 MGD
D OFF 30”
Gravity
avity & Main
n L.S.

Ex. 2.5 MGD
Compton Ln

Ex. 4 MGD
DeJarnette Ln

Ex. 12 MGD
SW Regional

